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INTRO11' J'.'IN

fli. MOTIVE |Id ifffliuU Thio TiihofS

The motive in undertaking this task lies in the fact that
many problems concerning the etiology, anatomy and treatment
of Abdominal Herniae require clarification. The etiology of
In .uinal Hemiae, and also the anatomy and. function of the
Inguinal Canal, have often '"been misunderstood; the treatment
of the condition depends largely upon a clear knowledge of these
points, and an effort has been made to show that the treatment
can be symolified, and corn.'.natively standardised hen this
lias been done.

It is suggested that in the repair of all inguinal
herniae the method adopted should depend upon the degree of
severity of the condition. If the muscles are powerful, the
canal not uilatea and the sac small, simple herniotomy is
sufficient. 'here a repair is indicated the method of choice
is fascia. I suggest that a more effective method may 1lie
in the use of whole sxiii graft implants sutured under maximum
tension over the weak points, in oruer to reinforce the canal
and internal ring.

In the case of femoral Hernia, the anatomy of the part is
of importance to an understanding o1 the acce; teu difficulties
of treatment. It is again suggested that there is no need
for a variety of methods of repair, but that the whole skin
graft approach is applicable to this type of hernia also, and

with/
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with promise of good results.

The dangers of recurrence in the case of Umbilical Herniae
are well known. A consideration of the anatomy and etiology
of these hemiae is once more es ential to an understanding
of this problem. In the light of this study it is suggested
that the whole skin graft method, reinforcing a classical
Mayo repair may offer better prospect*: of good results than
the operations in current use.

Ventral incisional and hpi,:astric Herniae are also considered
capable of being satisfactorily dealt with by the whole skin
methode It is accepted that epigastric cases do not cause

so much post operative recurrence as other herniae, but, it

is also sur -ested that it is not an unwise thing to reinforce
the conventional type of repair by a whole skin graft, and
tiiis especially where tne herniae are multiple or large. So
far as ventral herniae are concerned the need for fascial
repairs is accepted in many of the larger cases. I endeavour
to demonstrate that in the use of whole skin grafts inlaid

under tension there are advantages overiding those of fascia.

THh- SOOfS 0? THh THE;IIS
The first chapter deals with the historical background
of iernii.e in general, and the second with considerations of
those problems which are common to the types of herniae under

consideration.

Thereafter each of the five mentioned wvarieties of hernia

is/
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is considered in detail from the point of view of anatomy,
etiology, progress and complications, symptomatology, diippiosis,
differential diagnosis and treatment.

There is a discussion concerning the oest method of treat-
ment, and reason:; for condemnin : n my comaonly usee. operations
are submitted. This is especially applicable to inguinal and
femoral cases.

In the light of that discussion an effort is made to
demonstrate cnat where <my method o1 piastre repair is indicated
in almost any of these hemiae, the best lies in living
fascial sutures.

The place which fascia holds is considered ana certain
adverse qualities which it posesses detailed. It is submitted
that tiere remains room for improvement despite the fact that
fascia is an advance over earlier operations.

Then follows an exposition o1 the properties of whole
skin, the normal istolopical anatomy, and the possible risks
which might attend inlay of skin grafts into the abdominal
wall. Experimental evidence indicates that whole skin grafts
may be sutured under tension to the aponeurosis cf the ab-
dominal wall without risk o¢j. Inter complications, and that, in
fact, the skin is converted into stout fibrous tissue within
which no dermal or epidermal elements can be detected.

The succeeding changes are illustrated by numerous
microphotographs taken from sections of skin grafts implanted
into rabbits and removed at varying intervals up to nine

months/
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/
months after implantation. Certain sections from grafts
implanted into the human subject are also illustrated, one
from an umbilical repair two years old.
The results of repairs in the human arc considered in a

series of 500 case. , of which the relative incidence of the

various types of herniae are as follows:

Inguinal- 430
?emoral 20
Umbilical 18
Epigastric 7
Ventral 17

Total 500

The results of the treatment of inguinal herniae are
considered with especial care. The series of 438 Inguinal
cases v/ere treated along the following lines, viz.

Hem i otomies.

Herniotomy plus Basaini repair.

Herniotomy plus living fascial graft repair.
Herniotomy plus whole skin repair.

The cases were almost all followed up, and conclusions
as to recurrence are based upon a follow up of not less than
Qito ye r. Immediate post operative morbidity is compiled

*
from a total of 1o operations, snd late post operative
morbidity from a total of 43Y follow up examinations.

The results of the various methods of treatment are com-
pared with one another, and with tn = other clinics.
The results of the whole skin graft method are compared with
those from other clinics using other methods. The morbidity

rate, both early and late, is compared with that for other

types of repair in my own series, and with figures from other

clinics.
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Illustrations are submitted to demonstrate operative
technique in the use of whole skin grafts and fascial grafts
in the repair of wvarious types of hemiae¥*

The treatment of complications is described and, especial-
ly in strangulation it is emphasised that this must be con-
servative. The causes of strangulation.are reviewed.

The place of other types of treatment in herniae generally
is discussed, especially the injection method, the truss,
floss silk and filigree wire.

from the point of view of the medical jurist, workman's
compensation and general incidence in the community the sub-
ject is considere and .it is emphasises that early operation
saves lives, gives better resurta, saves employers money, and
improves the general health of the patients.

A review of the various b tter known methods of dealing
with the repair of inguinal and femoral herniae is appended,

and finally a table of the inguinal cases in my series.

hlhlTATIGhb OF THIri TIliEdIS
The number of epigastric, umbilical, femoral and ventral
ca es in my seri.es is not sufficiently large to dogmatise
upon results, and, in the inguinal series many more than a
hundred and fifty v/ould be required to reach absolute ci~
saons as to the efficiency of the Whole jjcin method. I
suggest however, that the series is Icocge enough to justify

coming to certain tentative conclusions.
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Certain important .anatomical facts are exposed which have
a relationship to the etiology of inguinal herniae. These
are: the frequent abnormal insertion of the conjoined tendon
into the rectus sheath rather than the pubic tubercle: the
relaxation of the conjoined tendon and fascia transversalis
when the thighs are flexed, abducted and externally rotated
in the position frequently adopted by manual workers in push-
ing or lifting heavy loads: the fact that the iliohypogastric
and ilioinguinal nerves are sensory in the area exposed at
operation for inguinal hernia, but liable to be damaged in
their motor fibres during removal of an appendix by a grid iron
incision: and finally the arrangement of the muscle fibres
as a sphincter at the internal ring.

The importance of tne linea alba is stressed in Ventral
and Umbilical Herniae and the tendency for it to be affected
by the lateral pull of the anterolateral abdomin* 1 muscles,
emphasised as dominating the subject of repair.

The Function of the conjoined tendon and internal muscular
ring as a sphincter is determined, and considered to be of
high importance to the prevention and repair of inguinal
indirect herniae Conclusions are reached us to the types of
strain which lead to the development o* hernial sacs in the
inguinal canal, both direct and indirect.

It is concluded, so far as Treatment is concerned, that

too/
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too many operations for hernial repair have been devised, and
that the operative treatment can be simplified. This scheme

is concluded to be adequate for those herniae under considera-

tion.
UJGuINAL 1 Indirect
(a) Herniotomy; or
(b) Herniotomy plus buttressing of fascia
tr?insversails; or
(c) Herniotomy plus fascial graft; or
(a) Herniotomy plus whole skin graft.
2 Direct
(@. Whole skin graft; or
(b) Fascial graft.
FEDERAL (a) Removal of sac plus whole skin graft.
Uh.Ox (@) Removal of sac, kayo repair, Whole skin
graft inlay to conclude opera-
tion e
FRIGR 'HE10 (a) Removal of sac and repair of linea alba; or
(b) Removal sac, closure of defect in linea
alba and whole skin gr<xt repair.
VENTRAL (a) Removal of sac, reconstitution of the

wol,di'; or

(b) Removal of sac, reconstitution of wound
and final reinforcing by whole
skin graft.

ILEA 7HICIT hit. > TO TIE I[i2Rg.; Hi iioHF RG*OMigV
Consideration of the recurrence rates for herniae as a
whole impressed me with the realisation that something remained
to be done to improve upon the best methods of plastic repair

available, namely living fascial gr f+H,
A substitute for fascia which would give better results,

lack the disadvantages of fascia, be easy to perform and

applicable/
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applicable to any case was sought. Whole skin was finally
selected as a possible solution and a full investigation into
its properties commenced. These were such that the principle
was applied to the practical treatment of Herniae in the human
subject, and with the results to be described.

Ia order to render the Thesis comprehensive it has been
necessary to describe matter which is known and shows no
originality, noteable the symptomatology, certain aspects of
the anatomy, and of course the legal problems of the subject.
The gathering and consideration of even these points may have
value and do, in any event, have a bearing upon many other
aspects of the subject. A consideration of the whole hernia
problem is essential to an understanding of isolated parts of
it.

All references in the bibliography have been personally
verified.

The work was performed in the waras and theatres of 01d-
mill and Woodend Emergency Hospitals. Animal experiments
were carried out in the laboratories cf Aberdeen City Hospital.,

References were obtained rom the libraries of The Royal
Society of Medicine, The British medical association, Aberdeen
Royal Infim.':ry, Jjewis* lending library bondon, Aberdeen City

Hospital and The Royal College ox Surgeons Edinburgh.
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CHAPTER T

HISTORICAL REVIEW OF THE TREATMENT OF
INGUINAL HERNIAE

1. there is a statue of

In the Wellcome Historical Museun
an Egyptian Mumny wearing a truss - a testimony to the anti-
quity of inguinal hernise, and to the fact that over many
centuries, at least one method of treatment has remained sub-
stantially unchanged. From very earliest times of recorded
history, Man has struggled with the problems of cure in
herniae, and, in later days the stream of literature has been
80 vast as nearly to defy full examination by any ordinary
worker who has to take count of the exigincies of time.
Herniae, were, in fact, amongst the first conditions dealt
with by the primitive surgeons of by gone days.

The earliest historic records of surgery began with the
Sumerians in lMesopotamia (about 4000 B.C.). Their knowledge
was scanty and tinged with the cults and superstitions of
their times, but the seeds of knowledge were sewn and from
them were to erupt in more enlightened days great trees of
achievement. These primitive peoples were overwhelmed by
the Babylonians and Assyrians, who each added something,
of value or otherwise, to the development of Medicine.

The Babylonians were enthusiastic Astrologers, and so
that science came to exert a great influence over Medical

practice in all its aspects. The anatomical anas of the

body/



-10-~
body were each placed under a sign of the Zodiac and Medicine
became obscured by a worship of Astronomy and Astrology to.
the detriment of progress.

The earliest written rules concerning surgical practice
are found in the Code of Hammurabi (2200 B.C.), in which it is
stated: "If a physician cause a severe operating wound with
a bronze operation knife and cure the patient, or if he open
a tumq? and éave his eye, he shall have ten shekels of silver."
By way of stimulating efficiency, if the patient died, the
physician had his hands amputated.

. When a person was ill, it was the custom of the Babylonians
to lay him in g public place where passers-by could converse
with him, and if they had ever had his disease or knew of any
one who had suffered from it, gave advice as to procedure.

But the Babylonian Empire later came under the dominance
of Egypt, where, about 2000 B.C., the Arts of Medicine and
Surgery reached their zenith. The Egyptians improved upon the
surgery of the Babylonians. Bronze knives, came into use,
surgeons experimented with knots, and abscesses were opened
and packed with lint, or other substances impregnated with
antiseptics. They also advanced the treatment of hernia,
and excelled over early Nations in the practice and development
of hygene. | |

The priests were the only physicians, and medicine was

taught in the temples. They beleived that strangulation of

hernis/
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hernia, which they recognised, was due to an accumulation of
hardened faeces in the bowel. This was also a belief of the
ancient Jews, which is mentioned in the 0ld Testament, and was
held later by Celsus and by most surgeons after him, until
Lavater 2', in the seventeenth century finally dispelled it.

Most of our knowledge of the medicine and surgery of
ancient Egypt is derived from the Ebers and Smith papjrri, R.C.
1550 and 1660 respectively. There, hints as to the treatment
of hernis are given, but nothing in detail. The first com-
paratively full accounts are derived from the Greeks who, at
a later period contributed much to liediczl progress and excel-
led especially in Diagnosis.

Of the Greek Schools, that of Hippocrates, who lived in
the fourth century B.C. end was a descendant of Aesculapius,
was the most outstanding. »

Hippocrates collected the available knowledge of his
times on disease and its treatment, and added to it from his
own genius, observation and experience. In his writings, as
well as in the fragments left by his contemporaries, Praxagoras
of Cos and Coelius Aurelianus, there are references to hernia.
Praxogoras is credited with treating strangulated hernia by
‘reduction by taxis.

Galen, the last of the famous Greek surgeons, lived in
the second century A.D. He studied in Alexandria and after-
ward went to Rome. Galen's method of treating hernia was

generally by ligating the sac at the external ring or below

it./
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it. His belief that hernia was due to a peritoneal rupture
was held by many, throughout succeeding yéars, but in the
opinion of Paulus AEginata and those who followed him, many
hernias of slow formation were due to stretching of the perit-
oneum, and only in cases of sudden onset was the peritoneun
ruptured. Rhazes 3. Lanfranc, and Guy de Chauliac, who came
later, apparently knew that in hernia there was no peritoneal
rupture, but the point was not fully established until proven
by Ruysch's dissections at the end of the seventeenth century.4'

Of the very earliest treatises on hernia that of Celsus
is undoubtedly best. It reveals a knowledge both comprehensive
and useful, but demonstrates the limitations of surgery of the
times. Celsus lived in the latter part of the Augustine
period and on in to the reign of Tiberius though he probably
acquired much of his knowledge from the Greeks, as it is well
known that Rome took over Greek liedicine and Surgery fully
developed and added nothing to it.

From his writings it is evident that Herniae demanded
attention more from the cosmetic view point than the practical.
The Roman Cult of Nudism rendered any unfortunate who presented
a swelling open to ridicule, and the very term "hernia"
derives from the vulgar Roman expfession of the day for an
ugly swelling or lump. Its frequent locus was the more
unfortunate, as Roman Genitalia were a subject of pride and
not for scorn. This excessive pride in the genitals is re-

vealed by the detail in sculpture shown by artists of the

times/
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tines, and the fact that statues do exist where only the bust
and genitals are cerved and supporbted by a vedistal.

Celsus in nis surgical treatise, laid down the importance
of removal of the sac, indicated that best results are found
when the swelling is not large, showed a keenness for operation
on children, described in detail the anatomy of the inguinal
canal, and ex?ressed the opinion that the condition there owed
its origin to a deficiéncy of the obligque muscles. He also
described the fascial layers, especially the cremasteric and
dartos fascia, noted the risk of post operative haemstoma when
the testicle is removed from the scrotum, and suggested the
advisability of inserting a drain to the lower pole of the
scrotum when haematoma seemed probable. He also indicated
that in large herniae, good results may be had following upon
development of much scar tissue, and advocated excision of
skin and muscle to achieve‘this end.

He has glso described several types of sac, with their
contents, indicated how the contents may be diagnosed be-
fore operation and dealt with at operation when they are
irreducible.

In short, it is astonishing that during the 1800 years
which followed his death so little was done to advance treat-
ment in the light of the known knowledge of his tines.

5.6.7.8. _4vised the use of girdles to

The Phoenicians
support the swelling, and compresses of herbs and ointments

to soothe the pain of strangulation.
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Heliodorus in the second century, A.D.,removed the freed
sac. This was a formidable operation, and few sufferers were
likely to submit to it unless strangulation had set in. It
may be assumed that the results were deadly. Even in the
Sixteenth Century, Ambrose Pare, using the same technigue, was
shocked by the death rate.

By about A.D. 500 the Persians had taken over most of the
Greek knowledge, but they in turn passed it on to the congquering
Arabs. The period of Arabic ascent began with the second des-
truction of the Alexandrian school in 640 by Omar, successor
to Mahomet. The Arabs produced many noted scientists and
mathematicians. Among the famous Arabian surgeons may be
mentioned Rhazes -° (850-932), who described the suturing of
wounds with the strings of a harp; Haly Abbas (994), who op-
erated extensively for hernia; Avicenna (980-1037), who des-
cribed the differential diagnosis of enterocele and omentocele
by auscultation; and Albucasis (1122), who closely followed

the methods of Celsus. Terapion, Avicenna and Albucasis

treated hernia by cauterization after exposing the sac by
incision. 4. It can thus be seen that the Arab contrivution
to the surgery of abdominal hernia was considerable.

During the eleventh century, leadership passed from the
Arabs to other races in Europe. Schools were established
in different countries, and medical teaching actively revived.
Salerno and Montpellier were amongst the earliest and most

famous of these early lledical Schools, and reached the height

of/
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of their influence during the twelfth and thirteenth centuries.
Others sprang up elsewhere, notably in Bologna, Padua, Paris,
Naples, Toulouse, Valencia, and Oxford, and for long influenced
Medical progress, in some cases up to the present time.

During this period, in the twelfth and thirteenth Centuries,
Medicine and Religion were closely associated. In Italy and
France nearly all the surgeons were priests, and surgery was
not recognized as a separate craft by the authorities until
later. Throughout these years all varieties of charlatans
were to be found -~ "hernialists," cutters for stone, bleeders,
and so on, who with the possible exception of the bleeders,
usually did more harm than good.

14. in his diary, notes the habits of it-

Samuel Papys
inerant "rupture curers" who travelled the country after the
fashion of their colleagues who '"cut for the stone," but him-
self did not fall into their hands.

Then in the fourteenth century arose an expert in surgery,
Guy de Chauliac. He was primarily an anatomist, and the
first to distinguish umbilical from inguinal and femoral
hernias, his life marks an important mile stone in the operative
treatment of these conditions.

The Age of the Renaissance showed phenomenal progress in’
all arts and sciences. Among the notable events in the his-
tory of hernia are Pol's report of the first case of hernia of
the uterus. Pare described diaphragmatic herniaj; Fabricius
Hildanus wrote on partial enterocele, and Roussetus described
the operation for strangulated hernia, which was later im-

proved and popularized by Pierre France.4-
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Two hundred years later came an awakening in the study
of anatomy and surgery, and a final breaking away from the
beliefs and practices, superstitions and prejudices of other
Ages.

De Garengeoc, almost a contemporary of Pare, the famous
Frenchman, was the first to attempt a method of repair, and
chose to use the sac, freeing same and rolling it into a pad
which was sutured into the inguinal canal.

| Knyveton 9. describes in his diary a cure of strangulation
by incision of the sac and incarcerated colon with creation
of a faecal fistula and later, spontaneous cure.
Wutzer in 1840 10.11. made use of setons, and, in 1844

12. injected into the inguinal canal dilutions of

Pancoastin
iodine to the opened sac, whilst in 1877, Heaton recommended
injection of 70% alcohol. It is suggested, however, that
the first exponent of injection therapy was a Frenchman,

13. who introduced red wine into the scrotunm.

Desault

The fashion for injection treatment during the 18th and
19th centuries arose from the bad resultsrof practical surgery,
but is now enjoying a new vogue, and that through the work of
Mayer, Jameson and Cantala, in America, plus the high incidence
of recurrence after operation even in the best known surgical
units. |

15.16. a pupil of ILister, argued that

In 1881, March
delay in repairing the condition was responsible for the
unsatisfactory results of the operations, and advocated high

ligation/
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ligation of the sac with transposition of the cord plus repair
of the canal. He is reputed to be the first surgeon to
practice a plastic repair, if one excepts the early efforts
of De Garengeoc. He urged the use of kangaroo tendon. His
results however, whilst constituting an advance, left much to
be desired. Sepsis was a frequent complication.

In 1886, MacEwan utilised the rolled up sac to plug the
internal ring and from then on, never ceased to be interested
in this problem of repair, and to build up a reputation which,
with Bassini and Halsted will always be associated with the
evolution of the surgery of herniae. MacEwan's first con-
tribution however, in which he drew attention to the impértance

1.7.

of narrowing the internzl ring seems to be in 1880.

18.13. in Italy, and Halsted

Three years later Bassini
in America, at almost the same times published their respective
accounts of their operations which, though differing in detail,
were substantially the same in essentials. The fundamental
step of the Bassini operation was and is, high ligation of the
sac with suture of the internal oblique muscle, to the inguinal
ligament.

Halsted's first steps were the same, but he repaired the
canal by bringing the spermétic cord superficial to the ap-
oneurosis of the external oblique. Shortly, however, he
modified the operation till it closely resembled a Bassini,
and finally he utilised the anterior sheath of the rectus.

Constantly, like Bassini he emphasised the absolute necessity

of high ligation and excision of the sac.
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To the present day; whilst these operations remain the
basis of most repairs, much time has been devoted to consider-
ing wherein they could be improved, and a host of modifications
have been evolved.

‘McArthur 20. in 1901 was the first to write the story of
attempts to utilise living sutures and cut his material from
the external oblique aponeurosis. Yet, even he had not found
a solution to please all. Recurrences were still far too
frequent, and in 1910 Kirschner el. advocated the use of a
flap of fascia lata to overlap sutures applied deeply after
the fashion of Bassini. The third and final important con-
tribution to this method was given eleven years later by Gallie

e2. who cut narrow strips of fascia from the

and Lelesurier
fascia lata of the thigh and sutured them between the conjoined
tendon and inguinal ligament by means of special needles;
A modification of the principle was contributed by Wangensteen23'
in 193%4 with the suggestion that the ilio-tibial tract be ut-
“ilised as a pedicle graft. This has found but little favour,
and in any event is fundamentally umnecessary as vascularisa-
tion of the living fascial sutures occurs within three weeks,
the attachment to surroundings is firm and secure.

Until lafely, the tendency was to reserve fascial sutures
only for very large types of herniae, but within the past few
years opinion has altered in favour of its use far any case

requiring repair until the final dictum to that effect lately

pronounced by Edwards in October, 1943.
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During all llan's struggles with herniae, and it is an
outstanding example of enterprise and energy, there have been
at least four methods clearly defined, and, throughout the
past century, all have been in practice. The first, injection
of sulerosing fluids into the inguinal canal to produce an
aseptic inflammation with later fibrosis and narrowing of the
passage. Secondly, the use of supports and trusses.
Thirdly, the removal of the sac without any attempt at repair,
and finally, removal of the sac with some form of repair to
complete the operation.

These are the four methods of attack available at the

present day.

24.

During the past ten years, in America, Koontz Cooksey

25’, and Meyers 26. have extensively investiga-

and Rosenblatt
ted the question of the possibility of union taking place when
muscle is sutured to fascia or tendon as in the Bassini and
Halsted operations. Their findings are strangely conflicting,
but the balance of the evidence, especially when taken into
conjunction with that frow other investigators, suggests that
union may take place under such circuustances, but very frequ-
ently does not, and that, moreover, when it does take place

it is of poor quality and liable to be followed by stretching
of the uniting scar tissue. Thié is the erux of the matter

as regards the rationale of the two procedurés mentioned.

It is suggested further that not only are such methods of

repair inefficient, but actually harmful, as the tension on

the/



~20-

the sutures leads to atrophy of muscle fibres, and an increase
in the defect which is present in the structure of the posterior
wall of the canal with resulting increase in liability to the
development of a direct hernia. But the work of these Amer-
ican Surgeons is of high importance, and serves as a firm and
scientific basis of discussion as to the advisavility of such
operations being further perpetuated. This is dealt with
in a later chapter, but is introduced here as an important
step in the history of the surgical approach to the problem of
cure in inguinal hernia.

Amongsf the many modifications of the Bassini repair
are those associated with the names of Fowler, Ferguson, An-
drews, Torek, Blookgood, and many others. Their contributions
will be considered at the appropriate time, but only to be
condemned. Within the last decade, the question has arisen
as to the advisability of applying individualism to hernia
repair as opposed to the routine use of a standard procedure.
The.answer to this would seem so obvious that one marvels the
guestion has been so earnestly discussed. There can be no
doubt surely, in the mind of anyone who has practised hernia
repairs, that each case must be assessed on its merits at
operation, and that only then can the exact method most ideal
to the particular case be decided wupon. But this choice of
operation must be limited, and not as at present - the selec-—

tion of one from a wide number.
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A book could be written about the history of the treat-
ment of hernia, and thousands of pages have, in f:ct been
written throughout the years, but now we are approaching sat-
isfaction. One agrees with Edwards that a study of this
history is coumended to all who have been or nmnay be persuaded
into designing and perfecting a new method of cure for this
age-o0ld deformity. One agrees further than this study serves
to emphasise that there are already too many operations to
hand, and that improvement will come not from the evolution
of more, but from the careful attention to technique, pre and
‘post operative care, selection of optimum repair for each case
and increase in technical skill of the operator. Despite
that however, I believe that with the practice of the whole
skin method, which will be considered in due course, a tech-
nique has been sugrested, which, if it fulfils its initial
promise, will be a useful contribution, and capable even of
supplanting, to a degree at least, fascia, in certain types

of case.
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CHAPTER IT

GENERAL OBSERVATIONS CONCERNING ABDOMINAL HERNIAE

Definition

An abdominal hernia is a protrusion of an abdominal viscus
within a sac of peritoneun through the abdominal wall. The
term "rupture" has been frequently used by lay people to
describe the condition, but is inaccurate, as it implies tear-
ing of the abdominal wall or peritoneum, and this is not usually
%he case. In the specific instance of hernia féllowing upon
severe physical trauma associated with damage to the abdominal
wall it may be justifiable, but, for the most part should be
discarded. |

Nomenclature

Abdominal Herniae are designated according to their con-
tents, locus, etiology and condition.

1. According to Contents of the 3Jac

According to contents of the sac such as hernia of the
small intestine, hernia of the omentum, hernia of the large
intestine, of the bladder and so on.

2. According to their Locus

The hernia may be inguinal, direct or indirect, femoral,

umbilical, epigastric, ventral, etc.

3. According to their Etiology

They may be described as congenital, acquired, traumatic

or recurrent post operative.
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4. Descriptive of their Condition

Descriptive of their condition, are the expressions,
reducible, incarcerated, obstructed, inflamed, strangulated

and gangrenous.

ANATOLY OF A HERNIA

A hernia is composed of a sac, its coverings and its con-
tents. It also has certain relationships to the surrounding
tissues, which may deviate from normal in long standing or
large cases. Each of these must be considered from the point
of view of treatment, etiology, and complications which may

affect them.

The Hernial Sac

All sacs can be subdivided into those which are congenital
or present from birth, and those which are acquired later in

life consequent upon other factors.

Congenital or Preformed Sacs

For many years there was considerable diversity of op-
inion as to whethzr or not the average hefnia was potentially
present from birth owing to the existance of a preformed sac.
Formerly it was customary to classify herniae into congenital
types which appeared at or shortly after birth, and those
acquired varieties which developed in later life.

The work of Hamilton Russell and his associates, together
with researches by Keith, Bannerjee and others has proven
without doubt that many people possess an unobliterated, or

partially/
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partially obliterated processus vaginalis from birth and yet
may not acquire obvious herniae. It is also now accepted that
the existance of this preformed sac is important to the devel-
. opment of inguinal hernia in adults, though other factors must

also be concerned, as, every subject possessed of a preformed

sac, does not of necessity scquire & hernia. There may also
be a congenital sac associated with umbilical and certain
forms of ventral hernia, possibly also in femorals.

The average sac can be angtomically divided into four
parts, mouth, the neck, body and fundus. Fig. I The mouth is
that portion which communicates at the neck, between the ab-
domen and the interior of the sac.

The neck is that comstricted part at the point of emergence
of the peritoneum from its normal confines within the abdomen.

In certain types, for example, diffuse direct inguinal
or ventral sacs, the neck may be practically non existant,
and the mouth a gaping defect in the abdominal wall. In in-
direct varieties, however, the neck is readily identifiable
and leads on to the body distally.

The body comprises the larger portion of the sac and may
assume large dimensions. It may contain almost any abdominal
viscus and lies in relation to the structures of the abdominal
wall. In large cases the greater area of the sac may be
outwith the limits of the abdominal wall and depend into the
scrotum stretching it and hanging almost to the kmees.

The fundus or the arching curved extremity of the body

is/
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is the most distal part of the sac. It is that portion which
is generally sought for at operation in small cases when the
white gleaming curve of the fundus may be a landmark of value.
It may be very large in umbilical and ventral cases.

If the sac does not pass the abdominal external ring it
forms when distended, a soft swelling over the inguinal canal
known as a bubonocele, Fig. 2; should however, it pass the
external ring it occupies the upper part of the scrotum and
assumes an ovoid form. Fig. 3. It consists of a layer of
paiietal peritoneum which, in an uncomplicated case may be
smoothe and glistening, but, frequently exhibits evidence of
inflammation being then thickened and fibrous, and possibly
adherent to’both coverings and contents, this is especially so
in umbilical varieties.

The sac need not necessarily be occupied, and in congenital
types may for years lie empty. Even when contents are present
they can usually, in early cases, be speedily returned to the
abdominal cavity by simple manipulation or change in‘posture.
They are at first forced into the sac by any strain, which
increases the intra abdominal pressure. The neck and mouth
are then stretched. If the contents later are returned to
their normal locus, that is to say "reduced" the effects of
this stretching persist and the process is readily repeated.
With each repetition the mouth becomes more dilated, and, in

large cases may become sufficiently wide to admit the passage

of several fingers. “
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EIG-URE 3

SCROTAL HERNIA
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Similarly the body is enlarged, and eventually may be
able to accommodate most of the intestinal tract between the
duodennal jejunnal flexure and pelvirectal junction.

In the particular variety known as 'sliding hernia" or
"hernia en glissade," the sac may be incomplete and the related
viscus partly outwith it. This is not very common, and when
present the organ involved generally bladder, caecum or des-
cending colon. It applies particularly to the inguinal region.

Acgquired Sacs

These were not present at birth but owe their develoPment
to repeated minor, or major strains imposed upon tﬁe abdominal
muscles. These are gradually rendered sufficiently incom-
petent to permit the extrusion of a small portion of parietal
peritoneum through a weak area in the abdominal wall. The
sac consists of stretched parietal peritoneum.

Acquired sacs are subject to exactly the same complica-
tions and pathology as the congenital types. Direct sacs
are invariably acquired and characterised by being small with
a relatively large mouth. They are almas t always globular
owing to the shortness of the neck and in the inguinal region
generally remained confined to the canal. A direct inguinal
saé, can however, be funicular and possess a narrow mouth
and identifible neck with attenuated body. This is less
common.

Shape of the Sac

Sacs vary greatly in shape and size, depending upon the

site/
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site of the hernia, the nature of the coverings and surroundings,
the size of the mouth and neck, the presence of irritation
inside or outside the structure, and line which it is obliged
énatomically to follow with increase in sige.

It may become constricted or hour glass shaped by adhe-
sions within, or acquire loculations within for the same réason.

Relation of the Sac to other Structures

The indirect inguinal sac emerges through the abdominal
wall at the internal ring, passes through the canal and may
emerge at the external ring to enter the scrotum.

It thus relates to the structures forming, and to the
contents of, the inguinal canal. It is almost always anterior
to the spermatic cord but may be posterior.

The direct sac emerges through the abdominal wall some-
where in the posterior aspect of the inguinal canal, and often
by way of a rent in the fascia transversalis. Its coverings
therefor differ from those of the indirect variety, but, as the
neck is wide there is 1little risk of compression of the con-
tents and strangulation is unusual.

The spermatic cord is only loosely attached to a direct
sac. An umbilical hernia in children appears as a sméll
spherical mass in relation to the umbilicus and rendered pro-
minent when the child strains. It eventually flattens the

umbilicus and becomes conical.
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In adults it appears lateral to, or above the umbilicus
but later, with increase in size depends over the lower anter-
ior abdominal wall. Femoral sacs lie in relation to the soft
tissues of the upper thigh medial to, or overlying the great
vessels in BSearpa's triangle. They are frequently embedced
within this fatty mass.

Sacs of ventral herniae may be of any size or shape, but
relate to the structures of the auvdominal wall.

Bilocular Sacs

Rarely the sac may be duplicated, both sections sharing
a common mouth into the peritoneal oavity. "This is rare
however, and should be distinguished from proparietal and
interparietal and other siuilar varieties. - Occasionally one
section may lie in relationvto the femoral canal and the other
to the inguinal.

The condition has been discussed by Schrager 57

Contents of the Sac

Almost every abdominal organ has been found within a
hernia, but the most common are omentua, smail intestine, sig-
moid cplon, caecum, appendix, otiner parts of the large bowel,
the bladder and uterus with adnexae. Liver and spleen,
stomach and kidney have all been described, fhough rarely.

- The omentum may enter Whilst the mouth is yet narrow,
and rapidly forms adhesions. These are almost constant in

umbilical sacs. Fig. 4. It has long been recognised thut wien

intestine/
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integtine is present omentum is frequently in advance of it.
Thus when applying taxis for reduction of the condition the
proximal portion of the swelling should first be reduced as
these omental adhesions may render the omentum irreducible.
Fortunately adhesions less frequently form between the omentum
and other viscera, though when present may cause one form
of internal strangulation. should a portion of intestine
remain within the sac for any length of time its wall exhibits
certain changes. The serous coat becomes thickened and rougher
than that of abdominal intestine, the mesentery increases in
length as the viscus depends further into the sac, and the
walls may show periods of congestion if there is temporary
interference with the blood supply.

Foreign Bodies within the Sac

Often small fibrinous bodies may be located which vary
in number from a solitary nodule possibly attaching to the sac
wall, up to a collection of small seed like structures of vary-
ing size and number. These may originate from lipomata which
have become calcified or fibrised. Lipomata in all stages of
fibrous and calcareous infiltration are also seen.  Rarely
foreign bodies such as pins or tacks, portions of metal and
the like may be present having ulcerated through the gut wall,
though rarely in the uncomplicated case.

Special Types of Content

A Meckel's diverticulum may sometimes be found. This

is known as a Littre's Hernia. When only a small portion

of/
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of the circumference of the intestinal wall is contained, the
condition is described as a partial enterocele or Richter's
Hernisa. This is potentially dangerous as it need not be
detéctablg on external examination. Strangulation when it
takes place may, therefore, not be suspected and diagnosis

not made until too late.

DISEASES OF THE HERNJAL SAC

Tuberculosis The sac may show evidence of tuberculosis, but

this rarely if ever confined to the sac, and is almost always
but a part of a generalised tuberculous peritonitis.

40. 41"maintained that primary

Jonnesco and Lejars
hernial tuberculosis could and did occur, but the general
view is that it is usually if not always, due to a downward
extension of abdominal peritoneal tuberculosis. 42. The
condition is most frequent in the inguinal variety.
Symptoms The condition is often painful. The pain is severe
and continuous, is limited to the hernia and rarely referred
elsewhere. The hernia tends to increase in size and to become
irreducible.

The usual general manifestafions of tuberculous toxaemia

are apparant.

Adrenal Rests Portions of tissue derived from the adrenal

glands, and known as adrenal "rests" have been described.
These are small, embedded in the wall, often multiple and of

no pathological significance.
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FIG-URE 4

INTERIOR OR UMBILICAL SAC
WITH ADHESIONS
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DISEASES OF THE CONTENTS

The contents may be affected by any disease peculiar to
the viscus concerned. Acute,inflammafion‘may be associated
with hernia containing the appendix. Neoplasms may be present
in the large bowél. e Regional ileitis may rarely complicate
an enterocele, but the most common conditions are probably
tuberculosis and acute inflammation. = Echinococcal cysts
are found abroad, and other larvae may also be present, for

example Paragonimus westermanii.

ETIOLOGY OF HERNIA

The various factors concerned may be considered as pre-
disposing and precipitating. Of the former may be listed
the presencé‘of a congenital sac, obesity, age, sex, certain
diseases such as chronic bronchitis, and certain anatomical
abnormalities or peculiarities of the anterior abdominal wall.
Of these, the most important are the precise insertion of the
conjoined tendon into the pubis or rectus sheath, the integrity
or otherwise of the fascia transversalis, the presence of an
undescended testicle, and normal habitus of the individual,
asthenic, = sthenic or hypersthenic, and deficiencies in the
‘linea alba or umbilicus.

Of the exciting causes, strains of various kinds are
most important. The nature of these strains wvary from

accidents at work to repeated pregnancies.
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Normally the inguinal canal is a valvular structure cap-
able of maintaining the integrity of the abdominal wall in
that part.v Certain strains may‘lead’to theJefficiency of
this valvular mechanism being reduced, and this is especially
liable to occur in the presence of various anatomical ab-
normelities. | |
Heredity |

Statistics show that 25% of patients give a history of
hernia in parents or grandparents 3, but, in my series of
450 cases only 9% gave a family history.
Age

This is an uncertain etiological factor but the incidence
of hernia shows two peak periods, the first.in the first year
of life. From then on the condition diminishes in frequency
until adolescence when it again rises and remains high during
the period of active working life until fifty. Thereafter
‘the indicence progressively falls. In old age it is uncommon,
though it is common to find old people Who.have suffered from
hernia for many years. Its primary development is uncommon
in the | azed.

| The direct type is uncommon in childhood . Femoral

hernia occurs at a slightly earlier age on the average, auongst
women than men. |

Sex

Of 2994 men aged between 43-51 examined in the lanchester

and Stockport area 12.5% showed herniae, whilst of 10000

young,/
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young men in Scotland drawn from a mixed rural and urban
area, and between thelage of 18 and 41, 3.6% were the subjects
of hernia. 38.

Inguinal hernia’ is much more frequent among men than women,
and in my series & % only were in fenales. Of 21795 cases
collected by llacready 4. 84% were in malés, and in 70090 ob-
served by Coley 5. 75.7% were in males. The reasons for this
derive from two main féotors, the differing anatomy of the
“inguinal cahals in the two sexes, and the increased incidence
of strains of various kinds imposed upon the male workman.

Armentrout 6.

reported upon the examination of 37472 manual
workers and detected hernia in 1837.  Berger, quoted by
Watson 3‘, estimated that one male in 14.9 had a hernia whilst
only one female in 44.7 exhibited the condition.

Femoral hernia occurs in the proportion of three females

to every male. In my series of 20 femoral hernias the pro-

portion was five to one.

Obesity

Accunulation of fat in the abdominal wall, and fatty in-
filtration of muscles leads to muscle weakness with later
incompetence. Secondly, deposits of fat in and around the
mesentery increase intra abdominal tension. The two factors
together may lead to the development of hernia, and especially
at.the umbilicus.

Pregnanc

Pregnancies/
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Pregnancies judiciously spaced will not lead to muscular
incompetence, but often repeated, the condition may be of some
importance in leading to weakness of the abdominal muscles.

Intra abdominal diseases

Any condition which leads to increased intra abdominal
tension together with muscular weakness may be followed by a
hernia. Of these various conditions, ascites, splenic en-
largement, large cysts, neoplasms, and enlargement of the
liver are important.

Constipation and prostatic disease in men may cause hernia
by oft repeated straining.

Length of Mesentery

Under ordinary circumstances the length of the mesentery
would prevent a loop of bowel reaching to the scrotum. When
such has taken place it is not due to a naturally long mesen-
tery, but rather to progressive lengthening of the structure
in a chronic case. It is improbable that the length of the
mesentery is a factor 6f consequence in the primary develop-
“ment of any type of hernia. |

Trauma

Severe physical trauma may occasionally, by rupture of
the abdominal muscudature and laceration of fascia or perit-
oneum, lead to the immediate development of a hernia. This

is infrequent, but important in relation to workman's com-

pensation.
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SYMPTOMS AND SIGNS OF HERNIA

The symptoms and signs vary with the type and condition

of the hernia. Certain of these are common to all cases.

(1) REDUCIBLE HERNIA

Here the contents can be returned to the abdominal cavity.
Symptoms

The patient usually complains of some weakness in the
hernial site and may at first experience pain located over it.
Thereaftcr he becomes aware of a swelling which is soft, and
reducible by manipulation or by lying down. A considerable
time interval may elapse before the swelling is sufficiently
large to attraof attention, and it may be symptomless from
the beginning.

There may be a history of strain, whooping cough in child-
ren, chronic or acute cough in adults, or strain whilst at
work. In a considerable number of cases no cause can be
found and the patient is aware of nothing to account for the
small swelling of wnich he complains.

When the hernia is '"down" there is often a sense of

~ weight in the part, or even pain, but, in an established case
pain _-is not usually present in the absence of complications.
~Pain is usually most severe when the hernia is small.

Reflex digestive disturbances may be observed; and pain
located in the hypogastrium or epigastrium which is aggravated

by exercise and releived by lying down.



~41-
Above all there is an awureness of a weakness in the

part, and the patient will often involuntarily reinfbrce the
area by pressure with his hand when coughing or sneezing.
Signs

Inspection reveals, in some. cases, & swelling which is
aggravated by straining and may go away spontaneously upon
lying down. The swelling varieé in size and shape according
to the size and position of the hernia. At first it may not
be visible at all. In infants or sparely built patients, the
nature of the sac conténts may be detected on inspection, and
peristaltic waves observed should intestine be involved.

This is most readily hoted in umbilical hernize in thin sub-
jects or infants.

If no swelling is present the patient must be instructed
to cough whilst 'standing erect and a bulge sought.

Palpation of the suspected areas is essential both with
the patient erect and lying prone. The classical impulse upon
coughing is characteristic and elicited by placing the hand
over the hernia, or, in the inguinal area by inserting one
finger gently into the canal by way of the invaginsted upper
scrotal pole. Under these circumstances, when the patient
coughs the swelling gives an EXPANSILE impulse which is
readily detected by finger or hand. It should be emphasised,

that the canal must never be dilated or coarsely handled during

this/
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this test, and sowe authorities go so far as to state that
it should never be performed at all, condemning it as an un-
justifiable insult to the integrity of the muscles.

when the hernia has been reduced and the patient is lying
prone, the condition of the rings should be explored and the
posterior wall of the canal palpated. 4 Tlabby internal ring
or posterior wall may be a guide as to the type of operdation
~which will be required to effect a sound repair.

During palpsation of the swelling the contents may be
reduced and where gut is implicated, with a characteristic
gurgie. If omentum or a solid viscus is present the swelling
will be firm and doughy. Omental adhesions may be palpable
as firm nodules within the sac in spare subjects.

Percussion is not a very useful method of examination,
but, when gut is present a tympanitic note may sometimes be
elicited. This is especially so if the loop contains much
gas. A dull note combined with a fluid thrill suggests that
bladder may be present. Such a swelling will vary in size
with micturition and without change in the position of the
patient. Bladder will never be presenf in scrotal cases, but
should be suspected in bubonoceles.

X-ray Examination In non strangulated herniae it may be

possible to determine the contents of a sac by X-ray examination.
The need for this is rare. Sometimes the method may be of
value in diagnosing a raretform of hernia, for example pro-
‘parietal, intestitial, sciatic or internal hernisg where the

diasgnosis by clinical means alone is uncertain.zo' el
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Pnewuoperitoneun Farr 22 has advised the use of pneumoier-

itoneum as a diagnostic measure where doubt obtains. He

claims that it (1) visuslises the sac contents, shows
. reducibility the presence of adhesions
and the position of the ring.

(2) demonstrates the patency of a processus
vaginglis in '"persons in whom a hernis
cannot clinically be diagnosed although
a so called "potential" hernis exists.’

Differential Diagnosis

Hydrocele This may be confused with a scrotal hernia, but

a hydrocele is usually translucent upon transillumination,
does not give an éxpansile impulse on coughing, and has no
reflex abdominal colic or digestive symptoms. It does not
vary in size with postuie or with exercise, and is irreducible.

Varicocele This is not difficult to distinguish from hernia,

but may be to the unwary as it does give an impulse on coughing
somewhat siwmilar to that of reducible hernia. The varicocele
is conventionally described as feeling like a '"bag of worns."
Thié description could hardly apply to a hernia.

Lipomata A lipoma within the inguinal canal may cause g
swelling which does not vary in size with posture and is
irreducible. It lacks the characteristic impulse upon cough-
ing, and has a different consistency. Lipomata may be con-
fused with femoral, small umbilical and hernia through the

linea alba.

Inguinal Adenitis This is more likely to be confused with

irreducible/
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irreducible hernia, or when infected, with inflamed or
strangulated hernia. If, however, there is softening of the
adenitis the conditions may be confused. It must be dis-
tinguished from femoral and inguinal'varieties. The causze
of the adenitis must be sought in the lower extremity or foot.
An adenitis generally involves more than one gland and is

nodular on palpation.

Cold Abscess The spine should always be carefully examined.
However, one frequently\h&s seen cold and psoas abscesses
where no obvious spinal disease co:1ld be detected either
clinically, or with the assistunce of radiographs. There is,
no impulse upon coughing, and the swelling may be more pro-
minent when standing. Cold abscess may be confused with a
lumbar hernia. Fig. 5.

Cysts and Newgrowths of the Inguinal Canal In the female

a cyst of Bartholin's gland may lead to difficulty, aﬂd in
both sexes, cysts and neoplasms may be found within the canal.
Recently I removed an adenomybma of the round ligament of the
uterus which was diagnosed as an irreducible inguinsl hernia.

Saphenous Varix Saphenous varix may be confused with femoral

hernia, and, if thrombosed has been mistaken for a strangulated

femoral hernia.

PROGNOSIS

A reducible hernia should give a satisfactory result with

operation/
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FIGURE 5

GOLD ABSCESS OVER -SITE OP
LUMBAR HERNIA
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operation, especially if it is performed before muscles have
become-incompetent. In early and small inguinal cascs a
conservative operation is indicated and good results are ob-
taihed by simple herniotdmy. Where the muscles are weak,
and in all ventral, umbilical and direct types a more elabor-
ate operation is indicated. The success of this depends upon
many factors, of which the choice of operation is not the
least important. |

The prognosis depends upon the skill of the surgeon,
the choice of his operation, the efficiency with which it is
carried out, the types of sutures used and the nature of the
postoperative regime together with other factors. These are
discussed in later chapters.

In the aged there may be a place for mechanical support
by a truss, but if the general condition is reasonable good
results can be had by operation. Elderly people find trusses
uncomfortable, and, if they can pluck up their courage to

have an operation, generally benefit by it.

CONTRAINDICATIONS TO OFERATION

The following conditions may be said to contraindicate
operations of election for hernia.

(1) In weakly infants because such children do not stand
operation well and also because increase in the
weight and general condition may bring spontaneous
cure. ,

(2) 1In the aged where the general condition of the

patient is bad and complicated by some severe
systemic condition jeopardising life.
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(3) 'In the later stages of pregnancy. 43

(4) Any advanced cardio renal disease.

(5) Any advanced pulmonary lesion such as tuberculosis,
chronic emphysema or bronchiectasis.

(6) Iialignant disease oi any organ with sccondary spread.

(7) 1In advanced cases of obesity, unless reduction in
» weight can be brought about.

(8) here in a massive hernis there is doubt as to
whether the contents can be returned to the
abdomen and the contents are other tian omentum.

(9) Vhere operation has previously been performed on
at least three other occasions, and the hernis
‘has recurred for the third time.

(2) IRREDUCIBLE HERNIA

Definition An irreducible hernia is one whose contents cannot
be reduced back to the abdominal cavity.

All degrees of irreducibility may be found.

ETTIOLOGY
The cause is the presence of adhesions‘anchoring fhe
affected organ to the interior of the sac. This is most
commonly so in chronic cases and where omentum is involved.

It is an early complication of adult umbilical cases.

SYIPTOIS
The symptoms are similar to those of reducible hernia
save that the swelling does not go away and may cause some
increase in reflex abdominal colic or pain, some increased
constipation, and some increase in loca%'discomfort varying

up to actual dragging pain over the swelling.
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The larger the hernisz the greater are these reflex and
local phenomena.

There is always a past history of a reducible hernia,
though a proportion of patients may have been unawzre of any
previous swelling. This is unlikely to be the case in in-
telligent people who take a healthy. interest in their physical

condition and personal hygene.

The physical findings are as for reducible cases save
that the swelling cannot be completely reduéed\and does not
vary much with posture. Impulse on coughing remains.

Palpation may provoke some local discomfort.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis is as for reducible hernia.

PHOGNOSIS
The outlook is more serious than in the reducible types,
- but operation should give good results. Mechanical support |
by a truss must never be commehced, otherwise it may lead to
contusion of the sac contents, and increase the»already present
risk of later obstruction and, or, strangulation.
Treatment must be carried out'efficiently aﬁd early as

the risk of further complications is real.
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(3) INFLAMED HERNIA

Definition An inflamed hernia is one in which there is a

peritonitis of the sac wall or of its contents.

ETIOLOGY

The causes may'be trauma from a truss, from a blow, or
from ill-advised attempts at reduction of an irreducible
hernia. | |

Inflammation may arise from an inflamed viscus such as
the appendix or terminal ileum, or from tuberculdsis some —
where within the peritoneal cavity.

It is compzratively uncommon in inguinal‘hernia,'but is
~especially frequent in long standing umbilical and femorai
cases. Thé incidence of this complication rises with ad-

vancing age.

/

SYiiPTOMS
The symptoms are obvious and may be severe. The mass
is painful, tender to palpatioh, oedematous and presents the
characteristics of any inflammation.

‘Constitutional upset may be considerable with pyrexia,
incfeased frequency of the pulse, nausea; headache, and vomit-
ing. ‘The severity of the symptoms depends largely upon which
viscus is implicated. With omentum alone symptoms may be
transient and mild, but if the appendix is present they may
be severe, termination in abscess formation, or an extension
of ‘the lesion to the general peritoneum unless relieved by

operation.
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The overlying skin may become ulcerated and fistulae
develope. The large intestine is more often involved than

the small.

SIGNS
The swelling becomes red, oedematous, boggy, tender to
palﬁation, and fixed. The skin may show necrosis to any
degree up to complete ulceration and fistula.

The patients exhibits the general signs of toxaemia.

PROGNOSIS
This is more grave than in the first two varieties, and

depends upon the efiiciency of conservative treatment.

SEQUELAE

If the inflammation subsides adhesions are left within
the sac, which may bind it to its coverings, and lead to

complete and permanent irreducibility of the contents.

TREATIENT
Treatment should almosf always be conservative. Rest
in bed is essential, and there should be support to the swel-
ling by a scrotal bandage, but care must be taken, not to
compress the part. Cold compresses are of value in younger
people, but nos in‘the aged where there is a risk of the cold
causing skin necrosis. If local sﬁppuration develops, the

pus must be drained by simple incision..
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A course of chemotherapy, sulphathiazole, 30 gramues

over five days, is often helpful.

(4) - OBSTRUCTED HERNIA

Definition An obstructed hernia is one containing intestine

whose lumen has become occluded, but whose blood suprly remains
intact. The obstruction is frequently from within and due
either to an aecumulation of gas or faeces in the intestinal

loop.

SYiirTOMS

The condition is usually gradual in onset, and there is
past history of a reducible hernia over a varying period. The
early symptoms are indefinite, but often include local pain
in the swelling and some increase in its dimensions.
| Vomiting is absent at first, and until the obstruction
has become.established it varies in time of onset according to
the viscus involved. Trénsient constipation may be present
for some time before the onset of syuptoms, wut, unleés the con-
dition is relieved, it will increase and eventually become
absolute. The large bowel is often involved in obstfuoted
umbilical herniae. -

In the absence of further complications such as strangula-
tion, there will be little other than local discomfort until
the obstruction has béen established for some hours or a few
days. Then abdominal distension, vomiting, and dehydration
begin to appear terminating ultimately in death unless treat-

ment is carried out.
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SIGNS

In the early stages there may be some increase in the
size of the hernia which is, of course, irreducible. Impulse
upon coughing is present until the very latest stuges, and
there is often liftle local tenderness on palpation. Occasional-
ly, therc may be pain and here an underlying mild inflammation
is probably superadded.

The general condition of the patient remains good at
first, but deteriorates with the advancing degree of obstruc—

tion.

PROGNOSIS
The prognosis is good in young and middle aged people
provided. treatment is commenced and effectively carried out.
In the aged the outlook is more grave, and strangulation may be

early.

TREATusNT

Palliative treatment is indicatedlwhere strangulation can
be ruled out as the cause of the obstruction.

Rest in bed with the foot of the bed elevated on blocks
iscvessential. No food‘is given, and only restricted fluids
by mouth. High enemata are of value, but, if the condition is
not speedily relieved, operation must be commenced. If there
is any doubt about obstruction being complicated by strangulation,

operation must be performed for its relief and palliative treat-

ment abandoned.



If the obstruction is not relieved, strangulation is

almost certain to follow.

(5) STRANGULATION

L
Definition A strangulated hernia is one which containg an

abdominal viscus whose blood supply has been cut off .in whole

or in part.

ETTOLOGY

Strangulation is due to constriction of the sac contents
which obstructs their blood supply. . The site of the constric-
tion is generally one of the abdominal rings, but may be the
neck of the sac itself. Less commonly other causes are found.

The points of strangulation in order of their frequency
are:
The edge of the internal ring.
The edge of the extern~:l ring.
The edge of Gimbernats ligament.
The margins of the linea alba.
In the inguinzl canal due to constriction by the fibres

of the transversalis or internal obligue muscles.
The neck oi the sac.

[OBNSTH o K o 2N ¢Y]

(
(
(
E
(

1. Extrasaccular Constriction The hernial ring; in the

H

inguinsl variety this is usually either the external or
interhal abdominal rings. It is usually small and rigid,
and, in the case of the external abdominal ring, is the sharp

edge of the pillars of the external oblique aponeurosis.

The/
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The ring may be the edge of Gimbernat's ligament in the fem-
oral canal, a sharp margin of a defect in the linea alba or
the edge of the umbilical cicatrix.

2. The Neck of the Sac This is an uncommon single cause of

strangulation, but may contribute to the severity of & lesion
caused orimarily by the hernial ring{

3. Other Causes Intrasaccular strangulation is due to a

variety of conditions most of which are uncommon.

(a) A diverticulum within the sac. This is more freqguent
'in umbilical hernize, but is also found in large
inguin=1l sacs.

(b) . Constriction by intrasaccular adhesions in massive

o cases.

(¢) Constriction of the intestine from an omental adhesion
within the sac.

(d) Constriction of the intestine or mesentery from a
long adherent ap endix or lieckel's diverticulum
within the sac.

(e) Strangulation due to volvulus of the sac contents.

(f) Retrograde strangulation or iaydl's llernia. = Here
two loops of intestine are present in W form and
the central loop is strangulated.

(g) Where there is an opening in omentum within the sac
and intestine herniales through it. The margins
of the omental opening act as the constricting
mechanism.

(h) Haemorrhz-e occurring in the intestine lying within
the sac.

In addition to these, other factors are of iumportance.

Site of the Hernia  Strangulation is rare in direct inguinal,

and when present is always associated with a funicular sac,

never with the diffuse variety. - .

Strangulation is most common in femoral cases, next in

wibilical and then in inguinal. S° 12
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sex Strangulated inguinal hernia shows an absolute increased
incidence in females, though the total numbers are less in
women than in men. Proportionately howevér, the condition

e in 225 cases

is more common in womern. According to Estof
of strangulation collected in iﬁlants, 205 were in females.
The rule is applicabie to all age groups.

Age Strangulation is most common in the latter halfi of life,
and rare befofe twenty. Several cases have been described
24

in young people and infants, and one at two weeks.

Contents of Sac Almost every organ within the peritoneal

cavity has been described in a strangulated‘hernia. The
omentum and intestines are most commonl; involved, but the
vermiform appendix, bladder, ureter, uterus, stomach, and
appendices epiploicae 3. have all been mentioned. lieckel's
diverticulunm haé been strangulated in inguinal ahd femoral
herniae 26. and strangulation of the caecum on the left side
is not unkno%n.

Duration of previous Hernia A substantial nunmber oi herniae

strangulate when they. first appear. according to Berger
out of 239 cases studied, 48 strangulated the first time they
came down. . I lately examined a man befofe lunch and observed
the absence of hernia. During the same afternoon I operated
upon him for a strangulated indirect inguinal hernia with
gangrenous ileum. In Berger's series of 239 cases, 102 had

been present for more than ten years.
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Strangulation is frequently preceded by long standing

irreducibility.

SYuPTOMS

The onset is sudden and may be associated with some ex-
citing strain. Fain is severe, sudden in onset, and referred
to the abdomen as well as locally. At first it is Telt over
the hernial ring and is sharp and griping with exacerbations
due to peristalsis from aboﬁe the obstruction. Referred
pain to the abdomen develops later and may be referred to the
periumbiiical or hypogastric areas, less commonly to the
‘epigastrium.

As the lesion progresses, the pain becoumes more severe
and eventually is continuous. The @atient is restless and
acutely distressed.

liausea is early and rapidly followed by vomiting which
is severe and continuous. Rarely there is no vomiting but
then only in theéase of a pnartial enterocele or a Littre's
Hernie. |

the higher the site of the obstrucvion the more severe,
early and continuous is the vomiting. At first it is reilex
end projectile, but rapidly becomes continuous and the vomitus
then conéists of intestinal content¢s with a faecal odour.
Vaughan 7 studied twenty-five cases of strangulation and found
péih to be present in all, vomiting in &wenty, and nausca

without vomiting in two. Vomiting is an important factor in

leading/
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leading to the decline of the pavient even after successiul
operation. Fluid loss must be replaced, and fully as im-
portant the chloride loss must be adjusted, and that esrly by
intravenous infusion of glucose saline or plasma.

Comstipztion may nbt at first be absolute but ranidly
becomes so, and remains absolute in the absence of treatment.
It is quite common with hi,h strangulation to get a forned
fzecal return after even a second enema, and rarely there may
be diarrhoea due to an enteritis below the obgtruction.

The general condition of the patient is~bad and deter-
iorates rapidly. Shock and prostration are early, persistent
and may be profound. At the extremes of age shock is more
severe and the classical signs and symptoms are observed.

Abdominal distention develops later and may be associated

with a generalised peritonitis.

LOCAL SIGNS OF STRANGULATION

The‘swelling is fixed, tender, irreducible, painful and

' tense. There is no impulse on coughing. Fluctuatidn may

be present in the later stéges, but at first the mass is |
absolutely tense and firm. ‘Owing to fluid accumulating withe -
in the sac, the percussion note is generally dull, and auscul-
tation over fhe area demonstrates a_éomplete absence of

peristaltic sounds after the strangulation has become establis-.

hed.
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With advancing pathology local signs o1. skin necrosis,
géngrene and fistula may be observed with conseguent reduction
in the size of the swelling and discharge of foul material
over the area. This is often associated with a relief in

the intensity of the pain.

.DIFFERENTIAL DIAGNOSIS

Fartial Enterocele  This is a dangerous condition when

strangulafed as the diagnosis may not at first be made owing
to the small swelling, absence of absolute constipation, and
the fact that vomiting is less severe. Ihe cangls and rings
must be very carefully explored should the iesion be suspected.
iny swelling present will be small, but a tense tender mass
may be palpable in relation to one of tie rings and a clue as
to the underlying pathology. This condition is sometimes
confused with a hernia containing an inilamed vermiform &p—
pendix.

Strangulated Omental ilernia  here omentum alone is witiin

the sac the symptoms and signs, both general and local are
less severe, and abdominal colic less marked. Voniting mey
be absent and there need not be constipation. If the lesion
is left alone, extension of the peritonitis to the general
abdominal cavity is probable and the terminal result as grave

27.

.Omental hernia when

28.

as in other forms of strangulation

long incarcerated may form a local abscess in the sec.
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Inflamed Inguinal idenitis This may readily cause confusion,

but general symptoms are generally less severe, vomiting is
mild, if present at all, and there is no referred abdominal
colic or digestive upset.

Orchitis, Epididywmitis The lesion is confined to the scrotum,

and careful palpation of the canal and rings will clesr the

matter up.

Undescended Testicle Trauma to, or torsion of, an undescended

testicle may be very»difficult to distinguish from partizl
strangulation. Such lesions are extremely painful, there is
nausea and possibly vomiting. Locally there is a tender,
hard and fixed swelling which is associated With an ébsence

of the testicle from the scrotum of the affected side.

DIFFERENTIAL DIAGNOSIS OF OS5TRUCTED,
INFLAMED AND STRANGULAT®D HERNTA

Symptoms Obstructed Inflamed Strangulated
Onset Gradual Gradual Sudden
Impulse on Present rresent None
coughing.
Fain Varies but Not marked Severe over hernia
' not severe and gbdonmen

Swelling Little Less severe Very tense *

- tension than in

strangul.
Vomiting Usually No tension Severe and continuous
absent

Constipation Absent Slight Absolute

tration i L
gﬁgssﬁioi None . Absent Severe in infants and

the aged.
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Symptoms Obstructed Inflamed strangulated
1tulse Normal Tormal Rapid, laver weak
, and thready.
Temperature  lorumal Normal Elevated at first,
' later subnormsl

Local ten- Nill Slight severe

derness elevation

Freguency Fairly common Uncommon Conunon

Murray 23has reported a case which he operatzsd upon
for strangulated hernia and, on opening the sac released fron
it’gas and greyish green fluiﬁ. The condition proved to be
a perforated duodenal ulcer the products of which had grav-
itated into‘a p-.tent hernial sac. If liurray was capable of

this error it is probable that others may do likewise.

COMPLICATIONS OF SWAANGULATED HERNIA

1. Reduction en Bloc This is the term given to the re-

duction of a strangulated hernia without relieving the con-
stricting ring and Ireeing the blood supply to the intestine.

Classification: -

l. Froperitoneal. Here the strangulated hernia is
reduced into an empty loculus of a bilocular ssac.

2. Interstitial reduction with rupture of the sac.
Here the sac is ruptured and the intestine dis~
placed to some position betweer the layers of the
abdominal wall.

'3, Interstitial reduction without rupture of the s:c.
Here the sac and strangulated viscus are together
displaced to some position between the layers of
the abdominsl wall and the constriction is unre-
lieved.

In one of the Arris and Gale lectures for 1900, lLoynihan

described/
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described a number of unusual hernise occurring in the in-
guinal region and aﬁong which was & type which he called
"reduction "en masse," to differentiate it from the group of

29

properitoneal herniae. The true inguinoproperitoneal
hernis must have (a) a hernial sac having wwo distinct
loculi; (b) the inner loculus lying between the.peritoneum
and the fascia transversalis (c) the outer loculus lying
in the inguinal canal or, in rarer instances, between the
layers of the abdominezl wali; (a) both loculi opening into
the abdomen by a single oriitice, the ostium abdominale.
Moynihan insisted 30 that +the term "reduction en bloc
(masse)" should be reserved ror those cases that have the

nutual relation of the sac and its contents undisturved,

where the entire mass is found behind the uuscles and fascia,
and not in the canal.

In searching the nmuseums of London for specimens of
interstitial and properitoneal herniae, he Tfound that most of
the preparations of this class, i.e., properitoneal hernia,
were labelled as having been reduced en masse. This he re-
garded as an error, and stated that true cases of complete \
reducfioﬁ are very rare. In the cases observed the herniase
were chronic with loosening of the sac from the surrounding

structures and uscvally due to long-continued and ill-advised

taxis.

Frequency The condition is rare. Nason and Mixter 10

found/
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found only three examples out of 632 herniae of all types, and
in 12,000 cases collected by Eliason 1 there were none.
Etiology Indiscrete attempts at reduction by taxis are fre-
quently blamed. In Nason and Lixter's investigations this
we.s not so in the cases discovered. The cause is otherwise
unknown.

Botteselle 21 reported a case of reduction en bloc in a
deaf mute where the condition was not identified until ileus
was well established.

32

Everidge also rejorted a case but with a successful

issue after laparotomy.

Symptéms and Signs There is an immediate past history typical
of strangulation wigh a visible tense painful swelling over a
hernial orifice. The swelling isvreported to have disap-
peared but symptoms persist. The gener:zl condition is not
improved. Locally the ring is often slightly dilated and
in'relation to it can be palpated the swelling which has not
reached the interior of the abdomen. After reducivion of the
swelling there is often an increase in.the severity of symptoms
and rapid deterioration.

Treatment Immediate operation is essential and a generous
incision desirable. The extent of the operation depends upon
the condition of fhe strangulated viscus, but, no more should

be done than is essential to save life.
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Prognosis The prognosis is always grave, and becomes more
| so with delay in commencing operation. It must be remembvered
that even with early operation, the mortality rate may be
high if there is extensive gangrene, or if the fluid and
'chloride loss are not replaced. The prognosis depends upon
the skill, surgical and medical of the surgeon, the duration
of the lesion, and the age of the patient.

2. peparation of the ilecentery This is a rare complication

of hernia but is sometimes found in strangulation. The
separation occurs between the intestinal border of the mes-
entery and the intestine thus devascularising}a varying length
of the intestinal walls depending upon the severity of the
lesioh.

Rabere and Charbonnel 12 described several cases and
state that it is generally due to tractién on the mesentery
and predisposed to by gangrene of either gut or mésentery.

Watson E collecied thirteen cases from the literature,
and, of these, four died after operation.

Tregtment consists in excision of the gangrenous mesentery
and bowel with anastomosis of healthy gut ends to restore
continuity. Haemostasis must be particulérly efficient as
there is some risk of secondary haeumorrhage.

3. Intestinal Haemorrhage Intestinal haemorrhage may follow

attempts at reduction by taxis or operation for strangulated

Al

hernis.
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EARLY TINTESTINAL HABLOR (HAGE

Btiology The principal factors at work are: E

1. TUlceration of the mucosa resulting in the casting‘
off of an eschar. This may occur some distance from the
original point of constriction. |

2. The collection of an exudate of blood between the
layers of the intestinal walls following upon trauma from
taxis, or violent handling of the gut at operation.

3. The rupture of the arterial capil1aries as a result
of the preésure in the arteries when circulation is resumed.

4. Thrombosis of the mesenteric veins, including con-
gestion and oedema, with finally haemorrhage, due to ulcera-
tion of the mucosa.

5. Thrombosis of the intestinal blood supply as a result
of resection of the mesentery or the omentum.

6. Sudden dilatation of tile mesenteric arteries mnay
follow the restablishment of a normsl circulation afver a
temporary occlusion (Litten).

7. Disease of the herniated viscera or of the peritoneunm.

Incidence of early Intestinal Haemorrhage

Barly intestinal hzemorrhage is less common than delayed
or 1atg haemorrhage, although if may be more frequent than
statistics show, but be overlooked through a failure to ex-

amine the stools for blood. Also, small clots of blood may

be/
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be so intimately mixed with the faeces as to defy detection
unless blood tests are carried out.

symptoms and Signs The onset of haemorrhage is usually as-

socliated with a slight elevation in temperature followed by

the appearance of melaena. The bleeding may continue for
several days, but is seldom profuse. A subnorm:l temperature
and evidence of shock are observed in more severe cases.
rProfuse haemorrhage generally occurs in massgive chronic hernias,
end straﬁgulation mey have been but of short duration Before
its onset. In these cases the strangulated loop is generally

large and the prognosis grave.

DELAYED CR LATENY HABKCREHAGE

Delayed haemorrhage usually appears during the second
week after operation. 4s a rule, the general condition of
the patient up to this time has been satisfactory when bleeding

suddenly appears without prodrom=l symptoms, and is often

consid-rable. °  The prognosis again is grave.
Etiologi Delayed haemorrhage is more often seen in.elderly

patients, suffering from artcriosclerosis. The mesenteric
vessels become thrombosed and an extensive haemorrhagic
infarct developes in the intestinal wall.
Prognosis The prognosis of early haemorrhage is fairly good
. as blood loss is scanty and the condition may improve with
conser&afivé~treatment. |

The prognosis of early haemorrhage is usually favourable

because/
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because the amount of bleeding is small and it yields to
palliative treatment. Delayed or lute haemorchage has a
grave outlook because the bleeding is profuse, and as the
condition is generally found in elderly arteriosclerotic
subjects, the chances o1 spontaneous cure are remote.
Tregtment When the haemorrhs=ge is not profuse, the treatment
is usually palliztive. A liquid or soft diet should be given
to diminish peris%alsis as much as possibvle. In scvere cases
nothing is given by mouth; all fluid and food being adminis-
tered per rectum for several days after the blood has dis-
appeared. To control the haemorrhage, the patient is kept
guiet for two to three weeks, and‘opiates given to check per-
istalsis, an ice bag applied over the avbdomen, calciua chloride
soluvtion is administered, and horse serum, or ergotin given
hypbdermically. If there is diarrheoa, it should be control-
led by opiates to which a styptic has been added. ATter the
haemorrhage is checked, the bowels should be moved daily with
e mild laxative or & low enema.

Stenosis of the Intestine after Strangulation Stenosis or

stricture of the intestine resulting from strangulation is
comparatively rare. Probebly the first case was reported

by Acrel 33 in 1772. Others more recently have been reviewed

by Cotte and Leriche 34.

Classification The constriction of the intestinal wall may

be annular or tubular.
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1. Annular Constriction innuiar constrictions are

usually solitary. When douvble, they correspond to the two
extremities of the strangulated loop of intestine. The
constriction is narrow, and the serous surface of the bowel
dull and grayish in coloui.

2. Tubular Constriction Tubular constrictions are

generglly single, and follow ulceration and cicatrization of
the mucous membrane. In severe cases the muscular layers
may also be involved. Tubular constrictions may be up to

2 inches in length, and the lumen of the intestine may be so
narrow as to admit only a probe.

Btiology The condition may be due to the diminished blood
supply, which results if too small an amount of mesentery is
left after intestinul resection, or if an accessory blood
supply is destroyed when adhesions are separated. ITf too
large an area of gangrenous intestine is inverted at operation
for strangulated hernia, stenosis may follow. Other causes
are: contusion, trauma to the intestine by a truss, the
presence of foreign bodies in the sac, adhesions within the
sac, localized peritonitis, tuberculosis, and tumours in-
volving the intestine.

Acute Stenosis In acute occlusion symptoms are obvious.

Vomiting becomes frequent, abdominal distention increases,

the pﬁlse is feeble, the temperature subnormal, and breathing

laboured.
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Chronic Stenosis In chronic occlusion the onset is gradusal

and symptoms increase in severity. Vomiting follows when
the stomach becomes distended. The patient suffers from
inenition and progressively loses weight. Abdominal dis-
tension becomes severe unless relievec by vomiting or by’
flatus passing the obstruction. This last 1s accowupanied
by a characteristic sound on auscultation, which Jaboulay and
Patel 35 have likened to the "glou-glou" sound df a bottle

being emptied of liquid.

VOLVULUS OF ThHii INTESTINE COUPLICATING STRANGULATED
HERIWTA

Volvulus is a rare complication of strangulation,’and is
almost always associuted with inguinal hernia. However, a
few cases of umbilical, obturator and femorai varieties h;ve
been reported in the literature.

Angtomic Varieties  Knaggs 56 divided volvulus complicating

strangulated hernia into three groups:

1. Volvulus of a portion or of all the herniated intestine.

2. Volvulus ol the small intestine with one loop in the
hernia.

3. Volvulus of the herniated bowel occurring immediately
after its reduction. ‘

Degree ol Torsion Syuptoms of volvulus may be produced by a

gquarter twist (90 degrees), a half turn (180 degrees), or a
complete twist (360 degrees). — Rarely the loop may rotate

more than 360 degrees.
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Etiology Volvulus or torsion of the intestine is rare save
in inguingl hernia, and then is almost always found in the
latter half of life. It is often due to continuai wovement
of nonadherént intestine within the sac. Acute volvulus is
sometimes due to attempts at taxis. Torsion of the intestine

may also be complicated by torsion of the omentunm.

INCIDENCE OF  STRANGULATED HERNIA

Strangulation is the most common complication of herniae
and of 10,000 cases of hernia investigated by Berger 13 250

showed it.

PATHCLOGY OF STRANGULATION

1. The Sac The sac becomes tense, oedematous and
congested and may in severe cases show local ulceration,
gangrene and necrosis.

It may contain clezar fluid in an early and incomplete
degree of strangulation, but later, as the lesion increases
in severity this fluid becomes blood stained, at first red,
later brown, and finaliy with infection, turbid and highly
virulent. The infection comes from organisms w..ich have
penetrated the intestinal wall. This fluid may flow through
the mouth into the general peritoneal cavity or contaminate
it at operation.

2. The Intestine The length of intestine strangulated

varies/
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varies up to several feet, but is usually not large. small
herniae are more liable to strangulstion than large as the
ring is more narrow.
When strangulation developes the intestine passes through
three phases,‘congestion, inflammation, and gangrene.

Congestion At first the viscus is of normesl colour, but,

with venous obstruction turgid veins can be seen in the
mucosa and the intestinal walls become bright red in colour.
Later they become dark purple and oedematous. The serous
coat at first is normal, but later dull, lacking in lustre
and swollen. |

Inflammation  With advancing venous stasis and progressive

interference with arterial supply, ecchymosis appears on the
intestinsgl walls, the seréus coat becomes dull and covered
with a fibrinous exudate. Oedems, énd purple discolouration
become pronounced. |

Bacteria migrave through the affected gut wall and set
up an acute inilammation which involves both intestine and
sac, and causes the exudate within the sac to become purulent.

These effects are most pronounced at the site of con-
striction where the constricting mechanism may furrow the
intestine and actually cut into the serous layer in later
cases. This may proceed until the lumen of the gut has been
opened and its contents liberated into the sac.

Gangrene Ulcers form during the process of acute inflammation

and/
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and may coalesce to form an area of local gangrene. This
is frequently most acute at the neck of the sac, but is also
seen at other areas. There may also be ulceration of the
mucous membrane commencing from witain and due to the impaired
blood supply. |

Gangrene is often obvious within a few hours: of the
commencement of strangulation, and when established the -
intestine affected is no longer viable. The walls are plum
coloured, oedematous and friable. Later the colour may be
ash grey and overlaid by a thick deposit of altered blood and
exudate of brown or green colour.

The extent of the gangrenous area véries, and the whole
loop is not at first involved. Ehe condition appears first
in the proximal part of the loop and in relation to the con-
striction, but it lacer spreads to involve the whole of the
hernia. Perforation of the intestinal walls appears during
this stage, and most cbmmonly on the convexity of the loop.14
The mesentery of the strangulated bowel undergoes changes
similar to those alr.ady described. It is oedematous,
haemorrhagic and.oongested. The vessels thrombose and

ulceration or gangrene occur as terminal events.

TREATMENT OF STRANGULATED HERNIA

The treatment depends largely upon the condition of the

bowel at the time of the operation. No conservative treatment

will/
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will be of value and operation must be pérformed as early as
possible. The operation consists of relieving the constrict-
ing mechanism which should be cut under direct vision. The
bowel is then inspected and, if nonvAfiable must be resected.
If - viable, it should be‘restored to the abdominal cavity,
but only when there is no risk of introducing infection to
the peritoneum. If there is only a small ares of necrosis
involving a part of the circumference of the wall it may be
invaginated by a purse string suture. |

The detailed trestment is dealt within a later chapter.
In the aged thé operation should always be performéd under
local anaesthesia.
Taxis Taxis is then performed in an attempt to reduce the
hernia. It is not a wise procedure and is here associated
with certain dangers. These are: - |

(1) "The hernia may be reduced "en masse" with a persistance
of the underlying strangul:tion.

(2) Taxis may cause contusion of the affected viscus.

(3) There may be rupture oi the intestinal wall.

(4) Infected material may be expressed from the sac into
the peritonesl cavity.

(5) Bven if reduced the intestine may be so diseased as
to cause peritonitis.

(6) There may be intestinal haemorrhage due to violent
attenpts at reduction.

(7) There may be only incoumplete reduction, a part of the
strangulated organ remaining in the sac. This
danger is most real in obese persons.

(8) There may be a torsion of the intestinal loop which
can persist after reduction.
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(9) The sac may rupture with extraperitoneal reduction
of the hernia.
(10) Intestinal ileus may follow forceful or often repeated
taxis. :
The dangers of contusion, even of mild degree have been

emphasised by Chabrut 1 who reported ten examples, eight

of which were fatal.

LUDTTPLE HERNTAB

Direct inguinal herniae are often bilateral, and may be
associated with an indirecct on the same side. This combina-
tion is known as the "saddle bag" or "pantaloon" type of
hernia, and, if one sac is missed at operation is an explana-
tion of "recurrence'" in some cases.

There may also be an associated femoral or umbilical
hernia in the same pafient.

Indirect inguinals may also be bilateral, and the tendency
seems to be greater in males than in females. As life ad-
vances a patient with one hernia may acquire another on the
other side, and this is considered by VWatson to be so in

36.6% of cases. "

HERNIA IN RELATION TO GENERAL HuALTH

lMany people endure the hernia for years without even
wearing a truss, and ultimately seek medical help only'because
- of increasing size of the swelling. The bondition is com-

patible with good general health.



, ~T4-

The severity of symptoms depends upon the site of the
condition, the abdominal orgen involved and the size of the
swelling. In early cases there may be so0 nuch feflex di-
gestive disturbance and localidiscomfort that the general
health is impéired. llore usually there is no general dis-
turbance until the development of obs.ruction, inflammation or
strangulatioﬁ. Constipation may be irksome in large cases,
end some people may become neurotic or néurasthenic.

There cah‘be no doubt that even in those herniase which
are unassociatéd with constitutional disturbances, the lesion

should be treated. Successful operation will benefit the

patient considerably.

THE TRUSS

From early days, support to the hernia has been practiced
as a sound method of treatment.  There is still a place for
the truss, but only where the patient refuses.operation, in
certain infants and children, and in the aged where the gen-
eral health of the patient precludes surgical intervention.

A truss maey be a misery to its wesrer unless accurately
measured and fitted. In old people especially ils use is
often irksome, and they are amongst the most grateful patients
for successful operation.

It is said that a truss should be regarded by the wearer

with no more interest thah his tie orx uﬁderpants. That it

~ should/
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should occasion him no discomfort.  Doubtless that is so,
but frequently it is ill-fitting or uncomfortable to a tender
sxin, and rare 1f ever so unobtrusive as instrument makers

would desire one to believe.

MORVALITY Tavs AFTER - OPERATIONS FOR HEUNTIA

In nonstrangulated cases the death rate is lowest in the
young and highest in the aged. It is less than one per cent
in most clinics, and in my series is .2%%.

The death rate in complicated cases depends upon the age
of the patient, the nature of the complication and its dura-
tion. For early strangulation treated within twelve hours
the'figure is approximately 5%, during the second twelve hours
it rises to 10% and thereafter to between 40 and 70% at the

end of four days. 15. 16. 17.

COMPLICATIONS OF HERNIA OPERATIONS

Meteorism Gas pains are fairly frequent after herniotoumies,
but respond well to treatment. Prostigmin in small repeated
doses plus ox bile enemeta are ﬁseful. Alkalies may be given
and élso agua menth..pip... Heat applied to the abdomen in
the form of stupes often afifords relief and finally the -
elevation of the upper part of the body so that the patient

is sitting in aAsemi-Fowler position is useful.

Occasionally these pains defy all methods of treatment

and/
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and persist for several days, but they rarely cause serious
worry to either putient or surgeon and are most frequently
transient.

Wound Sepsis Figures for wound sepsis vary widely from 05

to 10% in different clinics, but the incidence is higher aiter
operations for complications'such as incarceration and sirang-
ulation. O'Shea 45 found out of 1016 operations a 3.8%
incidence of sepsis in umcomplicuated cases and a 1%.5% incidence
in emergency operations.

Retention of Urine or IJysuria Certain people, and especislly

men, have difficulty in evacuating the bladder aiter a hernia
operation. The difficulty may 1ast during the first few
days of the postoperative period. "Conservative pea@ﬁres
should be tried in the first instance, running wéfer‘into a
basin, giving cold compresses to the hypogastrium, or admin-
istering a drug such as carbochol. Under no circumstances
nust the patient be permitied to remain long with a distended
bladder, and if conservative measures fail, catheters nust
be passed twice or thrée times per day until the normal reflexes
return. Catheterisation must be carried out with full aseptié
precautions.

This dysuria is always tempora:y.

Pulmonagry Imbolism This rare complication may arise in any

patient and after any operatién. It is more common in the

latter half of life and appears around the tenth postoperative

day.
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A few years ago 1 saw a typical pulmonary embolism in a
man of 30 who had had a simple herniotomy performed. The
‘condition was fatal in ten minutes, and developed on the
21st day when he first arose from bed.

Mayer 18 has urged postoperative exercises in bed to
mihimise the risk of ewbolism. These exercises are also of
value in restoring tonus to the weak abdominal muscles and
19

reducing risk ol recurrence.

Acute Dilatation of the Stowmach This may develop insidiously,

and more especiglly aiter operaiions for strangulated hernia.
Nauseaz may be the first symptom and belching give temnorary
relief. There may be little or no abdgminal pain until the
stomgach has become enormously dilated. The general condition
rapidly’deteriorates.

Treatment consists of gastric lavage four hourly with
5% sodium bicarbonate lotion. The stomach sihould be emptied
at each aspiration, washed out with the lotion and a small
amount left in situ. Vomiting should not be permitted to
develop or cbntinue,‘and can be controlled by lavage and
aspiration. | |

Fluid loss must be combated by intravenous or rectal
infusions of glucose saline. \

The positfoﬁ in bed should be frequently altered and a

firm abdominal binder applied.
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Intestinal Ileus This may be present to any degree and is

capable of causing death if unrelieved. Progressive ab-
dominal distension developes with absolute constipstion in
the established case. Vomiting ultimately leads to severe
fluid and salt loss. it is eventuzlly continuous and in
late cases is faecal.

The distended abdomen is tympaniiic on percussion, énd
painless unless peritoneal irritation or inflammation become
superadded. Treatment consists in administration of pros;
tigmin four hourly in small doses combined with freguent
enem@ta of turpentine, soap and water, coffee or ox bile.

A flatus tuve may be passed and leit in situ. Gastric lavage
through a Ryle's stomach tube may be of value and if the tube
is left in situ the strain of vomiting is relieved;

Fluid loss must be combated and continuous intravenous
drip iniusion of glucose saline or distilled water and glucose
commenced. Care must be taken not to waterlog the patient
at this stage and no more than ig;ee pints of fluid should be
thus given during the twenty-four hours.

Pbstoperative Bronchitis and Pneumonia  These complications

are frequent and discussed in full in the Chapter dealing with
anaesthesia. They are probably most frequent in wabilical
and ventral cases, amongst the obese and in cases complicated

by strangulation.
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- PREGNAWNCY AND HERNIA

Operation of election should be avoided in the later
months of pregnancy, but should it be essential, may generally
be carried out without prejudice to the foetus or mother.

The only essential for preventing a miscarricge is to
avoid reflex contracvions of the uterus by means of morphine

in the early postoperative period. 44

PAINFUL SCARS

A painful scar is due to inclusion of sensory nerves in
the deep sutures or scar tissue. The condition is most com-
mon in relation to scars over the inguinal canzl, and there
is due to pressure on the iliohypogastric or ilioinguinal
nerves.

When the pain is confined to the skin incision, it may
be reliéved by massage or A-ray therapy. If these measures
fail, it may be necessary to excise the scar. In that event
meticulous care is needed in order to avoid formation of
excess of hew scar tissue.  This dangerﬂmay be minimised by
using very fine sutures and taking care to avoid tension on

the parts.

Keloid Change Keloid scars may be both painful and ugly.
They are best treated by massage and X-ray therapy. Opera-

tion is often unsatisfactory.
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CHAPTER ITI

TREATMENT OF COMPLICATIONS

INCARCERATION

Operation must be advised and carried out owing to the
risk of later strangulation. As the patient is in good
general condition as a rule and there is no gangrene of bowel
or peritonitis, an operation of election can be performed
which does not differ substantially from the uncomplicated
case.

Care must however be taken to free the adhesions which
have lead to incarceration, and to return the wviscus to the
abdominel cavity in hezlthy condition and free from trauna.

A device that is applicable to all forums of adhesions and to
all forms of complications from incarceration to mild stran-
gulation, is to leéve any adherent peritoneum attaching to

the gut as a mafgin or cuff of appropriate lenéth, having
clipped away the redundant portion. This fringe of perit-
oneum can be utilised to éover any irritated area on the bowel

wall which can thus be restored to the abdomen in good con- .
dition. T

The sac may be densely adherent to its content, in which
case it may be opened proximal to the neck and the adherent

peritoneum dealt with as above. Care must be taken not to

open into the lumen of any hollow viscus in mistake for the

sac.
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When the affected organ has been saiely reduced, the
sac may still be densely adherent to structures around and
requife careful dissection before removal. In the inguinal
region damage to the vas is possible at this stage and must
be avoided.

Occasionally in a large'sac containing omentum it may
be déémed safer and more expedient to remove the fibrosed
omentum with the sac. This is zasily performed but care
~must be taken to ensure‘that the omentum is adequately ligated

and no intraperitonesl hsemorrhage follows.

OBSTRUCTION IN THE ABSENCE OF STRANGULATION

The essential of treatment is to free the constricting
mechanism, thus reducing the oustruction and returh the af-
fected viscus to the abdominai caviuvy completing the operation
by a plastic repair.

The need for treatment is more urgent than in simple
incarceration, but less so than for actual strangulation.

o time should be lost however as, once obstruction has be-
come established, strangulation is imminent.

The canal is opened up by the convention:ul approéch, and
‘the hernia exposed. The comstriction may be at the site of
the pillars of the external ring, may be a band of thickened
peritoneum in relation to the neck of the sac at the internal

ring or to any fascial or ligamentous structure in the area, -

including the lateral border of the rectus muscle.
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When the site of obstruction has been identified, it
must be rreed by careful incision with a sharp knitre, and
faking infinite care not to traumatise any other structure
nearby. The most dangeroﬁs area is the peritonéum at the
neck of the sac, and here a thin guarded scalpel blade is a
convenience and adjunct to safety.

When the obstruction hzs been found the sac must be fully
opened and'the contained viscus exposed. 'Usually the afea of
pressure on its walls will be identified as a blue or congested
line or streak and some difficulty may be met in deciding |
whether or not there is actual local gangrene.

The aifected viscus may be then gently bathed in warm
sterile saline and the circulation will usually return, the
congestionvreduce in degree and finaliy disappear. The gut
may then be restored to its normal position.

Where a definite area of local gangrene femains this is
usually only a small part of the wall and capable of being
buried by a carefully applied purse string suture. : It nust
be emphasised that NO resection should be carried out, and
generally the viscus can be returned to the.abdomen with
safety. |

When gangrene is present the condition is allied to that

of strangulation and will be considered in the next paragraph.
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TREATMENT  OF  STRANGULATAD  IHGUIKAL HERNIA

rreoperative Treatment For early caseg,that is under twelve

hours of onset, no Speclal preoperative treatment is 1na10ated.

1. Treatment of shock. That is applied through the
medium of Luarded water botitles and the "heat cradle.”
worphia grs. 4 and scopolamine grs. 1/150 are 1n360ued
subcutaneously; flndllj 5% glucose salime drip is
establishied and connected to a vein. This drip is
maintained throughout the operation and ultil a
variable period of the post-operative phase.

2. A pint of blood may be added during the operation if
© haemorrhage 1s excessive, and in any event if toxaemia

is advanced.

3. Enemeta. o enema or aperient has to be given before
operation.

4, Catheterisation. Ensure that the bladder is eipty
before taking patient to theatre.

5. Duodenal drainage. “here vomiting or distension are
urgent this measure is of value in asnifating vouitus,

~preventing reg ulgltatlon of vomitus into the air
pagsages durlng operation, and in reducing distension.

Anaesthetic Tocal anaesthesia is the method of choice.

OFERATIVE TECHNIQUE

The canal is exposed and freely opened up, the hernial
sac identifiéd and opened widely up to its neck.

The only points in the early stage of the operation are
to ensure that the incision is generous, and secondly, in
dealing with the sac to avoid damage to its distended, con-
gesﬁed and friable contents.

When the sac has been opened there will be an escape of
fluid. This may be serous, sanguinous or purulent. In any

case, it contains pathogenic’organisms and must be carefully

wopped/
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mopped up and the wound flushed with saline. A specimen of
the fluid should be collected and sent for culture. iihere
the fluid is sanguinous the implications are serious. The.
condition is probably advanced and gangrene both established
and extensive.

The affected viscus is now withdrawn into the wound and
carefully inspected. It may be:

1. Viable. Irere, only the venous return has been inter-
fered with and the affecved portion has become conges-
ted, swollen, oedematous and purple in colour. The
gut however retains its power of peristalis, but be-
comes distended and tense. The arteries can be pal-
pated pulsacing in its wmesentery. ’

2. Non Viable Gut. Here +there are haemorrhagic infarcts
in the wells of the strengulsated intestinc. These
arise from rupture of the walls of the distended veins.
Ixtravasated blood nermeastes through into the lwuien
of the bowel and into the sac, providing an ideal
nidus for infection, and the bowel wall loses 1ts
shiny appearance, boeconing turglid and greyish or
green in colour. reristalsis 1s no longer seen and
the arteries cease to pulsate.

3. Stage of Gangrenous wuT. The arfected portion orf gut
now becones fZangrenous. Decomposition usually com-
mences first at the site of constriction, but rapidly
involves the entire loop. rerforation of the gut
wall is followed by abscess Toru=tion within the sac
and possible later faecal Iistula.

As the site of constriction is ozten the earliest
site of gangrene the loop of intestine must be well
pulled down into the wound and thoroughly explored.
the gut above and below show signs due to their having
been implicated in an acute obstruction.

When the bowel has béenkéxplored a decision must be made
as to how the operation is going to be concluded. It may be
categorically statéd that no more must be done than is essen-

tial to save life.
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TREATMENT OF VIABLE INTESTINE

This is returned to the abdomen when it has been ascer-
tained that the circulation has not been perianently impsired.
The wound is then closed and §NC elaborate repair is
performed. The object is to save life. rlastic rerair can

be done later if necessary.

| “arely the patient may be in excellent condition, such
that further treatment may safely be performed and then the
operation may be finished along conventional lines. This

must be regarded as the exception rather than the rule.

TBATMENT OF DOUBYFUL INTESTINE

This centres around the experience of the surgeon, the
condition of the patient and the exvent of the doubtful arsza.

A small patch on the anti-mesenteric border of the gut
may be safely invaginated by a purse string or Lembert suture,
fROVIDED this manoeuvre will not unduly narrow the lumen of
the bowel.

In extensive cases and where the recovery of the loop is
considered to be too doubtful for conservative measures, more

radical treatment becomes unavoidable.

TREATHENT OF GANGHENQOUS INTESTINE

This must be considered under at least two headings:
l."Wherefthe large bowel is implicated.

2. VWhere small bowel is involved.
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1. Large Bowel Strangulation HResection With anastomosis
LUST NOT be performed. The lifeless loop should be ex-
teriofised and drained, or a Paul-liikulicz resection estab-
lished. In either case, the colostomy will later require to
be closed extraperitoneally six or eight weeks later.
Alternatively,'and only where there is a smsll local patch
of gangrene, this may be invaginated with a purse string
suture.

2. Strangﬁlation with gangrene of the small intestine.
geveral measures may be adopted.

(a) Primary resection of bowel with anastomosis.  This
operation carries with 1t a high mortality rate, up
to forty or fifty per cent. It is, nevertheless,

the ideal method for children and where the patient
'is in good condition.

(b) Exteriorisation. Two methods wmay be followed.

1. Where the bowel is brought up to the surface as in
a conventional colostomy and a glass rod passed
through the mesentery to prevent its return to
the abdomen. The loor may be excised and a tube
inserted into each open end, anasstomosis being
performed later when life is safe.

2. The strangulated loon is brought to the suriszce
together with healthy ovowel above and below. A
lateral ansstomosis is then performed to bypeass
the necrotic loop. The site of the anastomosis
is returned to the sbdomen, the affected loop being
retained outside. An enterostomy with a catheter
is made above the anastomosis. Twenty four
hours later the exteriorised loop is resected.
Later the fistulae are closed with the enterostomy

tube.

Estape 2 advises exposure of the strangulated loop

followed by a pararectal incision in order to find the

afferent/
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afferent and efferent loops relating to the sac. These are
then anastomosed by a iurphy button and the incision closed.
Attention is then given to the gangrenous herniated loop of
bowel which hsas meanwhile been surrounded by a gauze pack.
He attaches this loop to the skin and permits it to slough
away . The resulting fistula heals he finds, in approximately
one month.

Bxcoriation and autodigestion are unpleasant seguelae of
eny exteriorisation process, and primery reseccion with
anastomosis is preferable when possible.

The principles of the treatment of strangulation have
been outlined but precise operative technigue ommitted. This
properly concerns a textbook on operative surgery, and is, in

itself a large subject to cover adequately.

POSTCrERATIVE TR TMENT

The postoperative treatment of incarceration, contusion
and obstruction vary but little from that of the hormal hernia
repair.

The patient is allowed one pillow in bed, not permitted
to sit up until the third week of his postoperative period,
and allowed out of bed on the twenty-first day. An aperient
is given on the second night and the bowels encouraged to move
on the third day. Any minor comﬁlications such as flatus,

urinary retention or postoperative sickness are dealt with

in/
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in the usual fashion. Deviations from such a routine are
indicated in cases 0f strangulation, where the bowel is viable,
and also where resection has beén performed.

If it has been necessary to perform a resection, there
will be a degree of peritonitis, local or general. Ii the
bowel is viable but diseased there will still be peritoneal
irritation. Treatment in the first five postoperative days
shovld be directed to give maximal rest vo the bowel, adequate
fluid intake to the patient, and chemotherapy to deal with
any latent or menifest infection oi the peritoneum.

1. Rest to the Bowel This can best be achieved by forbidding

the intake of food or fluids by mouth, and the careful use of
small repeated doses of méfphia;

It has been argued that it is not necessary to restrict
all fluid intake by nouth, as the digestive secretions them-
selves compel peristalsis to take place though to a limited
degree. There‘is no argument againsf restricting all fluids
orally however, ofher than the confort of the patient and
that need not be disturbed'unduly by the suggested regiue.

In any case no risk should be taken which may lead to furiher
danger %o lis life and until it can be proven conclusively |
 that the administration.of fluids by mouth in such cases is
entirely harmless they should be forbidden.

The routine followed in all cases of peritonitis in
Woodend and 0ldmill has been very successful and siuilar

experiences have been found in the Aberueen Royal Infirmary.B'




The esgentials of the regime are:

(a)

(o)

(c)

(d)
(e)

2. Adeguate fluid Intake The four pints daily are enough
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No fluids or food are given by mouth during the active
period of peritoneal infection.

An intravenous drip is established by cutting down on
a vein and inserting a glass cannula. Sharp
needles are not advised and experience has suggested
that satisfaction to everyone concerned is more
likely to follow open exposur. of the vein. ‘he
drip is meintained for several days until improvement
in the patient's general and local condition permit
its removal.

Por an adult four pints of fluid are given intravenously
every twenty-iour hours. These consist of alternate
pints of 5% glucose in saline and 5% glucose in
distilled water. Blood chlorides can be checked
deily if necessary. ‘

The nursing staif are required to give wnremitting
attention to the hygene oi the mouth.

liorphia in doses of one sixth of a grain are given
three or four times in the first twenty-four hours,
and gradually reduced daily over three or four days.

for the average case, and care nust be taken not to give too
much fluid lest hypostatic pneumonia result.

3. Chemotherapy Penicillin or soluble sulphonamide pre-

parations are given in saturation doses through the intra-
venous drip to efiect an optimum concentration in the blood
over a period of five days. Rarely sickness may require the

drug to be stopped, either temporarily or permanently.

Maydl's hernia, or hernia by retrograde strangulation, is
rare and a special type of strangulation presenting points of

interest.

MAYDL'S HERNIA
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The seat of the strangulation is at the neck of the sac,
but the diseased loop lies in the avdomen. VariOus Torms
have been described but characteristically the bowel deécends
into a sac in the form of a W, the two externsl loops being
connected by an intern::1 or intraabuiominal loop which may be
strangulated. At operstion the external loops may appear
normal, and the risk is that they may be replaced into the
abdomen before inspection of the intervening portion. It
this is gangrenous or its vitality seriously impaired a
fatal issue is probable.

Retrograde strangulation has been described as affeéting

the bowel, omentum, the appendix and the Fallopian tube. 4

Important communications have been made by Lejars 4‘, Bell 5,

llamen 6, and Polya 7. Lejars eumphasises the importance of
inspectiﬁg all suspicious loops with care both proximal and
distal to the neck of the sac.

ljamen reported one personal case and discussed sixty;two
complied by FPolya. "he ages ranged from 7 to 76. In two
‘of them there was no operation and death followed after two
days. Thirty-one cases were reducible at operation and of
these four died, and in three cases there were three loops of
the intestine involved in a sort of double W.

Other than remembering to inspect the gut carefully above
and below the neck of the sac there is no special feafure atout
the treatment of iaydl's hernia. T"he same principles are

observed as obtain for ordinary strangulation.
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CHAPTER 4

ANAESTHESTIA
This section will not be devoted to a discussion on the
relative merits of a succession of different anaesthetic media,
but is intended merely to indicate certain aspects which are
apposite to the subject matter under discussion.

' In the operations for repair of any type of hernia,
muscular relaxation should be as complete as possible. in
whole skin graft repairs it is essential that the muscles be
completely relaxed, otherwise when the graft has been inlaid
and apparently adequately tight, subsequent\muscle relaxation
will render it slack and useless, vitiating the entire oper-
ative principle.

Thus no matter what type of anaesthetic is adoptea, com-
plete muscular relaxation ié absolutely essential.

| In ny own view, the most éatisfactory method of achieving
this end is by administration oi nitrous oxide, oxygen and
ether, combined with preliminary premedication of thfee
guarters « c.c. omnopon and scopolamine one hour beforehand.

In view of the fact that intratracheal intubation cuts
down the total amount bf anaesthetic used, it is desirsble from
every point 6f view. In the hands of a skilled anaesthetist
trauma to the nasal and pharyngeal passages is negligible.

In inexpert hands, however, the method should be avoided.
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5o far as the place of anaesthetics in the etiology of
recurrence is concerned, it may be accurately said that any
patient who, after having had a herniorrhaphy ﬁerformed
develops a severe bronchitis or pneumonia, runs an increased
risk of recurrence as a direct result of severe coughing in
the early stages of convalescence. It is thus important to
find if there is any one:method of anaesthesia which carries
with it a low post operative chest complication rate, and if
this can be found, to use it.

Sqﬁadron Leader Lucas l,has,investigated with some care
the incidence of post anaesthetic chest complicatibns and
his findings are indicated elsewhere. The Table of his res-—
ults is reproduced.

The whole guestion of the etiology of post operative
bronchitis and pneumonis is involved, and in many respects
undecided. It is not suggested here that the onus of re-
sponsibility for these complications rest solely on either
anaesthetist or anaesthetic. Other factors are involved,
some of which probably are under the control of the surgeon.
Nevertheless, some measure of responsibility can be laid upon
the ansesthetic media used and upon the anaesthetist's skill,
or lack of it. In the remarks Which follow, only the place

of +the anaesthetic'is reviewed.
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TABLE I
ANALYSIS OF POST QPERATIVE CHEST COMPLICATIONS

WITH VARYING ANABSTHELICS

Anaesthetic. Number of % of severe % mod- % slight
Cases. chests. erate.
N20, 02. Hther. 85 14.1% 16.5¢  30.5%
Pentothal. N20. 02. 69 8.19% 8.1%  33.5%

Local anaesthesia. 68 11.8%  10.2%  22.0%
30 grains chloral ‘

hydrate, plus local J
anaesthesia. 46 © 10.9% 2.9% 30.8%

In lucas' investigations, "severe chests" were classified
as those associated with pyrexia, cough and lasting for more
than five days, "moderate" iasted three to five days, and
"slight" were those wherc there was cough, mild clinical signs
in the chest, teuperature below 100 and clearing in under
thfee days.

loderate aﬁd severe cases he stated were due to atelect-
asis either diffuse or lobar, the former being the more com-
mon, and appearing within thrity-six hours of the oberazion.
First symptoms being a dry cough and temperature of 99 to
101. Pulse and respiration rates are both raised and there
is vague discomfort in the chest. A% this stage there are
no clinical signs in the chest other than slightly diminished

breath sounds at the bases or a Tfew subcrepitant ralesg on

auscultation.
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Twenty-four hours later the temperature is still elevated
and thick sputum appears which rapidly becomes purulent.

Fine rales are heard at all areas.of the chest and areas of
consolidation may be detected. At this stage there is £ -
erally breathlessness.

Lobar atalectasis is less comuon but more severe, and
pain and breathlessness are more marked. There is often some
cyanosis, and ex:minetion of the chest shows all the signs of
a collapsed lobe with diminished movement, dullness and
diminished or absent breath sounds. The condition is often
on the side of the operation. The temperature rises for two
days up to 102 to 103 and then rapidly resolves. The sputunm
is purulent and may be rusty.

Locas found the results of chemotherapy to be poor.

The temperature wasigenerally lowered, but fhevchest signs
remained and the effect of chemotherapy was to increase the
duration of the disease. He considered the cause of tae
atelectasis to be partial fixation of the diaphragm as a
result of muscle spusm at the site of the operation. This
relsationship between the flat muscles and the diaphragm has
already been indicated.

Churchill and IicNeil 3‘have also described the reduction
in vital capacity assbciated with abdqminai operations, and

related the degree of this reduction with the various

incidences/
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incidences of post operative chest complicaitions for different
operations. The reduction in vital capacity and comparat-
ive immobility of the diaphragm ére the main factors in causing
these post anaesthetic chests, and these are not due primarily
to the type of anaesthetic used, but to the fact that there
has been an operation involving incision through the muscles
of the ébdominal wall with later muscles spasm owing to pain.
The fact that the peritoneun has been interfered with is also
of somé significance. It is interesting that the incidence
of such chest conditions after operations for hydrocele and
varicocele is very much lower than that for inguinal herniae;

In a small series of fifteen varicoceles and twenty-five
hydroceles operated upon in soldiers by myself, by an inguinal
incision there were no post operative chest complications.
The anaesthetic and premedication were as for hernia repairs,
and yet, in a series of 47  simple herniotomies in soldiers,
with the same incision, there were 1 chest complications
of various degrees.  lost were mild -or moderate, though two
- were severe. These facts Wbuid suggest that stimulation of
the peritoneum may play sowe part in the etiology of these
post operative chest complications, and that factors other
than the anaesthetic are at work.

It is suggested that the best method of treatment is
mechanical, aiming at expanding the lung bases and promoting

effective/
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efiective aeration of all pulmonary tissue. - This can be
readily done by the routiné administration of carbon dioxide
after operation, for five minutes every'hour through a suit-
able mask or nasal cathetér.

In my own experience, the incideﬁce of post herniazl chest
comulications was substantially reduced after introducing
this refinement as a routine item in the immediate post opera-
tive treatment of all herniae.

Twenty-five per cent of all cases which require one and
a half hours or over of anaesthesia develop some Fform of chest
complication. In herniotomy and repair, tuis should be an
exceptional occurrence, even in bilateral cases, but if may
be definitely stated that the longer the operating time, the
more likeiy chest comnlications will be to follow.

There is no general reduction of "chests" after using
local anaesthesia, peuntothal, chloroform, ethylene, or trilene.
Spinal anaesthesia in my experience is no betier, and the only
procedure I am familiar with which will reduce the incidence
of chests is the routine use of carbon dioxide. , This is also
the experience of Lucas. |

Zthylene 4 according to Coley is the best anaesthetic
because it is associated with little post angesthetic vomiting.
One disadvantage however, is that it is technically more
difficﬁlt to. administer, and thus may not be ideal for routine

use.
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Local anaesthesia is indicated for all cases of strangula-

5. 6. T guis type of operation is quite different

tion.
from ordinsry repair, and generally consists only of freeing
the constricting ring, and reducing the strangulation. It
may also be conveniently used in simple excision of the sac

without plastic repair. o 2°

Indications for Local Anaeéthasia.‘ In selecting the anaesth-
etic for a hernia‘operation, the life of the patient is always
the first consideraﬁiqn. The local method is sometimes con-
demned because it takes too much time. While anaesthesic by
the infiltration méthod often recuires more time than general
anaesthesia, this is not g%—with the regional method. There
the field of operation can be completely blocked in less tine
than may be required to secure relaxation with general anues-—
thesia.

It may be used for nonstrangulated and strangulated
inguinal and femoral hernias,land for many of the umbilical
ahd ventral varieties.

When the patient is handicapped by old age, Shock, cardiac,
renal or pulmonary lesions, the local method ig ideal; and -
carries with it a lower risk. than inhalation anaesthesia.

Advaniages of Local Anaesthesia  Every step in the operation

carried out under a general anaesthetic, can be done with

a/
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a local. In strangulation local ansesthesia is a safeguard
against shock. If intestinal resection is necessary, it can
be performed without added risk to the patient.

sxtreme o0ld age, orgenic disease of the cardio-vascular
system, lungs or kidneys, were formerly believed to be con-
traindications to the radical operation for nonstrangulated
hernia. Watson states that with a good techniqgue, there is
praciically no contraindication to the cure of every hernia,
regardless of age of the patient.

contraindications Many patients prefer to be asleep during

the operation. In my view a more idegl relaxation can be
hed by general anaesthesia, and, as this is essential for the
whole skin grzaft method I do not ravour local anaesthesia for
this purpose.

Local anaesthesia is also usually contraindicated in
éhildren and neurotic subjects when the hernia is not strangu-
lated.

Anaesthetic Agents 1. Cocaine Cocaine hydrochlorate was

the first drug used to produce local anaesthesia. It gives
an immediste and longer anaesthesia than the safer substitutes,
but it is too dangerous for general use. Cocaine is not only
very toxic, but many patients have an 1dlosyncr&sy for it, and
for this reason it should never, by employed in hernia opera-

tions. However, if no other anaesthetic is available for an

emergency,/
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emergency operation, cocaine can be used in a 0.1 per cent
solutidn to which epinephrine (adrenzlin, suprarenin) has been
added, 2 minims of epinephrine solution (1:1,000) to each
ounce (30 c.c. or mils) of the anaesthetic solution. o more
than 4 ounces (120 c.c. or mils) of tnis solution should be
used in the course of an hour,(and not more than one ounce
(30 c.c. or mils) should be injected in a fifteen-minute per-
iod. The margin of safety is grextly increased by using a
0.1 per cent solution. Four times as much cocaine in g 0.1
per cent solution can be injected with safety as when a 1 per
cent solution is used. (Watson).

2. WNovocaine Hovocaine or procaine is the most general-
ly used local anaesthetic. | It is about one-seventh as toxic
as cocaine, and a relatively large amount of a 0.2 per cent
solution can be injected without danger of toxic symptoms.
One-half per cent solution is used for the skin and nerve
trunks and 0.2 per cent solution, elsewhere. It is advisable
to add 2 minims (0.12 c.c. or mils) of adrenalin hydrochloride
(1:1,000) to each ounce (31 c.c. or mils) of the hovocaine
solution. The novocaine must be sterile, and dissolved in
sterile normal saline. The solution must be freshly pre-
pared for eaph operation.

To Prolong the Anaesthesia  The ordinary anaesthetics do not

give an analgesia that lasts long enough for the average

hernia operation, and it is necessary to add a substance to

prolong the ansesthesia period.
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1. Adrenalin  Adrenalin (epinephrine, suprarenin), is
added in the proportion of 2 minims (0.12 c.c. or mil) to
each ounce (30 c.c. or mils) of the anaesthetic solution, pro-
longing analgesia for thirty to sixty minutes, depending on
the anaesthetic selected and the strength of the solution.
There is ample time to complete the ordinary hernisz operation
before sensation returns.

Toxicity of Local Anaesthetics 411 local anaesthetics are

toxic if a sufficient amount b? used. several factors govern
the toxicity; the age and general condition of the patient,
his personal idiosyncrasy to the drug, the concentration of
the solution, the rapidity of absorption, and the kind of
tissue injected. The more vascular the tissue the quicker
the absorption. Accidental injection into a blood vessel
may result in death. This accident should never occur if
only a small amount of the solution be injected at one tinme;
the injection made slowly,and the needle kept moving while
infiltrating the tissues.

Technigue of the Injection  The anaesthetic solution should

be freshly prepared and injected at body temperature. With
expert technigue the operation is painless. Patients may
fall aéleep during the latter part of a tedious hernia opera-
tion, especially after the peritoneum has been closed.
Success depends upon patience, knowledge of the sensory

nerve distribution, and skill in the method. The rapidity,

depth/
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depth and duration of anaesthesia depend on the substance used
and the strength of the solution. The operation must not
begin until anaesthesix is complete, usually five to ten

minutus after injection.

Delayed :ound Healing Sloughing after local anaesthesia is
due to too extensive infiliration of the tissues, the use of
nonsterile or nonisotonic solutions, or to too much epinephrine
in the anaesthetic solution. It is predisposed to by devit-

alised tissues, debility and old age.

STINAL _ANABSTHESIA

. o . . - v 10
Spinal aneesthesia is given warm support from Harris

ll, but it also has no associated or compensatory

and Kelly
reduction in the incidence of post anaesthetic chests.

The idexl anaesthetic should be pleasant to take, have no
unpleasant after effects, give ideal musculer relaxation, be
entirely non-toxic, be safe to give, even in inexperienced
hands, and economical to produce. In the absence of this
substance it is difficul? to improve upon ordinary gas oxy«en
and ether for routine hernia work at the present time.

The important'points are that post anéesthetic chests
should be avoided if possible by routine use of carbon dioxide !
inhalations to promote lung expansion, and secondly, musculur
relaxation must be complete. This is especilally so fqr the
whole skin techniqgue.

N = 15 .
General ansesthesia is also preferred by Cowell .
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In conclusion, iv may be said that the choice of anaes-
' 12

quotes a series of cases with recurrence rates of 7% with

genersal anaesthesia, 7.5% with spinal and 5% with local.

e e o @ .
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- CHAPTELR >

LCOKOWMIC AND LEGAL SIGNiFICnNCE Q¥ HERNIAE

Incidence of Hernia In America, 6000 persons die from stra-

gulation of inguinal hernise, and 160,000 operations for
repair are performed.annually. It has been calculated that
the loss to industry in the U.5.A. due to hernia avsenteeisn
amounts to £30,000,000 per annumn. L.

In America also hernia is the most common single cause
of industrial litigation, and, according to Jameson and
.Cantala 2, fhe average cost of a herniotomy plus loss due to
absence from work was in 1930,‘to the average patient, no
less than £l45.- |

In this country, in view of sick benefits the cost to
the patient is less, but even so, there is a minimal absence
from work of eight to twelve weeks, depending upon the nature
of the Work, and a consequent heavy loss of man power hours.

Brandenburg examined 3410 workmen employed in digging
the St. Gothsrd tunnel and found that 3.81% had hernia, whilst
80.2% hed a "predisposition to hernia as evidenced by patent
inguinsal rings."

In Germany, based upon an extensive analysis of lFrisoners
during the 1914;1918 war, out of 1511 civilians, 3.55 per
cent suffered from hernia, and, in 20,000 servicemen Z.473%

4.

per cent had one or more inguinal herniae In another

series/
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series reported by Schwiening &

y out of 1,252,795 men examined
for Military Service 15.75% had hernia. Zollinger 10 examined
4836 labourers and found that 4.7% had incomplete herniae and
2. fully developed herniae. During the present War, it has
been a matter for surprise how many young men have required
treatment for hernig shortly after joining the Services. In
one camp, 1300 recruits were admitted in July 1941 and of these,
143 had hernise, whilst in one 600 bedded military hospital,
6%4 operations for herniae were done between larch 1941, and.
October 1Y42. These figures give some indication of the fre-
quency in this country and during the present war. '
Edwards discussed this in detall in his paper 3. but.was
unable to give a figure for the incidence of hernia amongst
recruits enteriﬁg the Services. The incidence however, was
high. So many men Were sent off duty, and with the results
of surgery, carrying a recurrence rate of not less than twelve
per cent.in 1944 a rule was made by the Army that no soldier
was to be subjected to operation for hernia unless the condition
occasioned him very definite trouble. Tge operation was not
to be undertaken for symptomless cases. This state of affairs
is on a par with that in the American Army at the end of the
1914-18 European  War. No men was thén permitted to have an
" operation for‘hernia after entering the army, unless the con-
dition was proven to be the cause of symptoms, and when opera-
tion was indicated it was only performed by someone with a

5.

background of mature experience in surgery.
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Akerman L in 1914 reported 4000 operations annually for
hernia in Sweden, and stated that 700,000 men are examined
under the compensation laws. In his wide experience he saw
only 130 cases of true traumatié hernis.

In America today, certain insurance coupanies will sgccept
as a good life risk a person with an inguinal hernis, provided
they give an undertaking to wear a truss and not to have an
opergtion of electipn for its relief.

These facts are a striking criticism of the attitudes
of two large organisations, namely insurance com.anies, and
the Army, to the results of surgery, in so far as hernia is
concerned at any rae.

In Fruance, Berger 6 has stated that one person in every
sixteen born will develop hernia. |

It thus becomes evident that the high incidence of
hernia, the conflict of views as to the results of surgery,
and finally the question as to the influence of traums in
determining the onset,‘combine to make the question one of
considerable economic importance.

The frequency of litigation arises irom claims made by
patients that their hernia was the outcone of strain sustained
while at work.

| The effect of repeated strains at work is discussed

in later sections, but it cannot be denied that these minor

traumata may play an important part/
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part in determining the ultimate development of the condition.
It is also accepted that a very small minority are due o -
severe trauma and develop almost immedistely aiter receipt of
same . |

The attitude in the courts is now that the condition is
usually due to the presence of a preformed sac, and that no
employer is liable to damages where an employee develops a
hernia unless the employee can prove that the condition is
essentially traumatic in type.

Jraumetic Hernis In Germany the Courts hold that traumatic

hernia to be diagnosed must contorm to the following conditions.

(1) The relationshis to accident must be proven by
examination made within 48 hours.

(2) Examinetion must prove that the hernia appeared
suddenly. o

(3) *t must have appeared immediately after the accident
and be associated with pain.

(4) The claimant must prove that he had no hernia prior
to the accident.

Similar regulations govern the diagnosis in Switzerlanc
and “weden, America and Britain. .are though the condition
maybbé, it is recognised and examples have been published by
meny people including Akerman ll, Binda and Morisani 13.

In 1929 the American Railway Association 7 laid down the
criteria of traumatic hernia.

They claimed that to be traumatic in origin the hernia

must conform to the following requirements:
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Descend immediztely aiter the accident.

Hot to huve been present before the accident.

Be associated with severe pain at the site.
Compel the patient to cease work at once.

LS 2 G A
.

. Oblige the petient to seek medical attention as soon
as practicable.

FPinally, they declared»that the employer must be notiiied
within twenty-four hours of the development of the condition,
and that the patient must co-opefate in the treatment of it;

Cases which cohformito these rules are given full com-
pensation. Other cases developing in the course of duty
are regarded as a disease due to some special anatomical weak-
ness on the part of the patient, and the Railway Companies
~dissociate themselves from onus of responsibility.

As confirmatory, though not positive evidence against
a traumatic hernia are to be considered.

1. The presence of a hernie on the other side.
2. An enlarged ring on the other side.
3. An ectopic testis reluting to the liernia.

4. The fact that the claimant msy heve done heavy work
over a period oi yea:'s.

5. Advanced age. _ ‘
6. If at operation there is no evidence of tissue damage
' and the sac is thick, fibrotiec, or relating to
0ld adhesions.
A proportion arise for consideration, where at a previous
and recent medical examination performed during their term of
employment, there was found and noted, no anatomical weaknecs

in the inguinal canals, and yet where hernia developed later

and/
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and strain at work is considered by the putient to be an
important contributing factor in its etiology. some benefit
is usually paid under these circumstances.

Ageravation of a rFre-existing Hernia Proof of aggravation of

a pre_existing herniec is recognised in many States in America
and in Britain. English Law states "where a strain causes
protrusion of the bowels that is a compensable injury" even
though the hernia is at a point weakened by congenital mal-
formation or pre-existing hernisa. To establish aggravation
the followin. points are involved.

(1) The patient should localise the accident in time and
- place and report it immediately.

(2) There must be immediate pain in the affected part,
compelling cleiment to cease work.

(3) There must be a hernia present immediately after
the injury.

(4) Tue accident may be due to physical exertion, strain
or impact.

As opposed to the Railway Companies, the Insurance
Companies however, adopt the attitude that all hernias are
due to a preformed sac excepting the small traumnatic group,
and only to this small minority is compensation paid.

liany American Industrial Companies have realised that
herniss are such a potent source of absenteeism that they
make it a rule that a man'found to have a hernia must be
operated upon, and the firms assume the cost of the operation.

From a standpoint of efficiency lock 12 says that a man with

a/
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a hernia is approximately 25% less efficient than a man with-
out one. The average cost of operation to these firms is
stated to be £15.

rotential Hernia and Iloose Inguinal Rings Meny firms requir-

ing physical examination of employees refuse any applicant
with vatulous inguinal rings. If a person with such defects
is employed by a firm not demanding phySical examingtion, he
is on occasions liable to uismissal in the event of such

'physical examination being enforced. -

Fregquency of Open Rings and Hernia
14

Colcord sent out cuestionnaires to:surgeons in in-
dustrial surgery. One hundred answers, covering about
500,000 examinations, were complete enough to be of value.
The more important-answers were summarized as follows: 20
per cent of the surgeons examined applicants for hernig be-
fore employment. 0f those examined, 10 per éent had open
inguinal rings and 2 per cent had hernieas. Twenty per cent
of the surgeons who replied, believed that every open ring
was a potential hernia, and 90 per cent oi them believed
hernia was due to a congenital defect. Only 2 or 3 cases
of traumatic hernia were reported.

liedicolegal Responsibility in the Treatment of Hernia  The

legal responsibility of a doctor in the treatment of hernia

N l . 16‘
is as in all other aspects of general surgery 5 , and the

reader/
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reader 1s referred to speciaul papers for detailed information.

Affidavit in Case of Atrophied Testicle
17

Claverley advised a routine exzmination of the testes
prior to all hernia operations. If the testicle on the

side of the hernia is found aiseased, the patient should be
asked to sign a form to that effect as a safeguard against

litigation.

INJECTION TREATMENT

The.injection method is rapidly becoming an accepted
method of treatment for selected cases of reducible hernia.
In liinnesota nearly 90 per cent of all industrial hernia
claimgs that are approved by the Industrial Commission are

awarded the injection treatment. 18.
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CHAPTER 6 : )

ANATOMY OF THE INGUINAL CANAL

— v onmm v onss v twmw emes e e e s e — owwn e m—

LlisRYOCLOGY

It will be remembered that in the earliest phases of

- embryonic growth, the embryonic area is nearly circular and
devoid of distinguishing featﬁres. . One of the first signs

of activity is indicsted by the appearance of a linear opacity
in the midline of the area, which, concomitant with this event,
assumes a pear shape, indicating the long axis of the body,
Pig. 6. This opacity is known as the primitive streak, and

the cephalic end of this 1ine‘is termed the primitive node.
.Two embryonic layers can at this stage be identiiied, ectoderm
and entoderm. From the sides 6f the primitive node and
‘cephalic extremity of the priwitive streak, a period oi inténse
growth is menifesved, with migration of cells latérally, to
extend over the entire embryonic area excepting the median
plane. These cells infiltrate between the two primary layers
of ectoderm and entoderm, and form a tihird layer, designated
'secondary'mesoderm.

This secondary mesoderm arranges itself in a thicker
mesial strip, paraxial mesoderm, lateral to the neural groove,
lateral to that a narrowed portion termed "the intermediste
cell mass," and external tovthét in turn, a flattened portion

known/
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known as the lateral plate. Fig. 7. The paraxial mesodexui,
during the late third or early fourth week, becomes éubdivided
into a series of cubical blbcks byla number oI transverse
grooves., The divisions of paraxial mesoderm so formed‘are
known as somites or me.ameres. Each of these souites at
first contains a central cavity, or myocele Whioh‘becomes filled
with fusiform cells, and the cells of the dorsi-lateral portion
of the somite coustitute thé‘myotome from which will arise the
muscle plate supplying all the straited muscle of that segment.

This process of segmentation of the mesoderm progresses
until at least thirty-iive pairs of segments have been formed,
and though it has not éo far been demonstrated, it is agsumed
that the other structures of the ewmbryo are likewiée.segmented,
in view of the arrangément‘of the nervés oflthe spinal medulla,
ectodermal in origin.

Each myotome so formed, divides longitudinally into &
dorsal and ventfal'portion. The former is innervated by the
posterior ramus of the appropriate spinsl nerve, and located
on the dorsi-lateral aspect of the vertebral body. - The
latter becomes innervated by the anterior ramus, and the cells
of this group migrate ventrally into the body wall, or somat-
opleure. The nerve supply of each of these subdivisions is
defermined at a very early age, and the cells carry their
nerves with them as they migrate. 'his is the basis of

growth/
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growth and innervation of the flat muscles of the ubdomiiml
"wall, and of the intercostal groups‘also. It should bve
mentioned that the mesodermal cells aré early differentiated
into those which retain their_close packed character, mesodern
proper, and those waich formAa looée tissue with a fluid
matrix - mesenchyme. Connective tissues are mesenchymal in
origin. Muscies‘derive irom mesoderm prdper.

The involuntary nmuscles. are derived from thé mesoderm of
the splanchnopleure. The term ”splanohﬁopléure” is given
to the entoderm with adjucent entodermal layer of mesoderi
derived from the l:-teral platé. Fig. 7. | Involuntéry muscle
is derived from the meéuderm ol the spianchnopléure, and
develops in situ.

liany of the derivatives of the myotomes way disappear,

. ,
degenerate, or be converted into Tibrous tissue, and this nay
‘be identified later as aponeurosis or ligaments.

The prime evént of importance in the developuent ox the
inguinal canal in the mele, 1s the Jjourney through it, of
thé testicle, en route for its resting nlace in the scrotuum.

At first, the testicle lies on the posterior abdominal
wall, but, with degeneration of its oephaiio end, it assumés
a more caudal position,‘and is avtached to the mesonephric fold
by a fold of peritoneum called the mesorchiua. The mesoreiium
containg the te.ticular vessels and nerves, together with a

variable/
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variable guantity of undifferentiated mesenohyme. It also
attaches itself to the anterior abdbminal wall by a fold of
peritoneum called the inguinal fold. The mesenchymzl cells
included in this fold, form a vand from the pricvitive scrotum
skin througsh the inguinel fold and the mesorchium, to the
lower pole of the testis. This cord later gives origin to
the fibromuscular bundle called the gubernaculum festis.'Fig. S

The inguinal canal forms around the gubernéculum as the
muscles of the anferior abdoninal wall‘become differentiated.

At the end of the eighth week, the lowervpart of the an-
terior abdominalkwall is horizontal, but later it assumes a
more vertical posture with the return of the intestines into
the peritoneal cavity. As a consequence of these changes,'
the umbilicalartery retracts a crescent shaped fold of per-
itoneun which runs from behind forwnrds, forming the medial
wall of a recess into which the developing testis protrudes.
The lower, or caudal end of this recess lies alqng the inguinal
canal in relation to the gubernaculum, forming the processus
vaginalis.

The internal ring is in relation to the lower pole of the
testis till the éeventh month when the testicie traverses the
inguinal canal to reach the scrotum. As 1t m=kes this journey,
it is of necessity, accompanied by its peritoneal covering,
and the adjacent parietal peritoneun' of thé iliac fossa is

‘also/
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also drawn down as the proCéssus'vaginalis.’FLg. 9. The
portion of the processus vaginalis,relating to the testis is
known as the tunica vaginalis.testis,'and the ceritoneum be-
tween that and the abdominal cavity relating to the spermatic
cord and inguinal canal becomes progressively obliterated.
Fig. 10.

In the female subject, the prolongation of the yeritoneél
sac which in the male becomes the processus vaginalis, wlso
traverses the canal in relation to the round ligament oi the
uterus, and is known as‘the Canal of Tuck. This 1is normally
obliterated before or shortly aiter birth.

The essential features therefore of the development of'
the inguinal canal are the descent of the testicle through it,
the formation of the canal around the gubernaculum teséis, the .
protrusion of the processus vaginalis.through the canal to the -
scrotum, and finally'the obiiteration of the processus between
the testicle and the internal abdominal ring.

The precise nature of the occlusion should be considered,

and also the'chronology of testicular descent.

PROCESSUS  VAGINALTS

This normaily becomes occluded Iirst atjthe\level of the
internal ring, and secondly, just above the testis, these con-
strictioﬁs being apparent shortly aiter birth.

The caudal portion of peritoneun relaﬁing to the testis

remains/
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remains as the tunica vaginalis testis, but the sac between
two points obliterates to form a fibrous coxrd, described as
the rudiment of the processus vaginalis. Fig. 10.
The applied importance of these phases of development
relate to the future growth of hyurocele oxr herniae. The
following types of anowaly may be observew: rFig. 1l.

1l. Vaginal or Congenital Indirect Inguinal Hernial Sac

Here, the processus fails to obliterate at any

point, and a free communication exists between the

abdominal cavity and the interior of the scrotum on

the afiected side.
2. Funicular.

which becomes caught as a diverticulum of the mein
processus vaginelis and lies between the muscle

the

This term is given to the process of peritoneun

layers of the develoning abdominal wall. This type

of process may have one or several relationships:
(a) Proparietal; +thet is to say, superiiciszl to
the externzl obligue muscle.

(b) Intramuscular - between the internal and external

oblique muscles.

(¢) Retro-parietal, where the sac lies hetween the
peritoneum snd transversus abdom.nis or fascisg
transversalis. The position found depends on
how and where the diverticulum is attached 1o
the developing muscle layeurs.

4, Infantile Herniasl Sac
Here, the processus is obliterated above the
testis, but a process or diverticulum of wveritoneunm
is found anterior to a funicular sac.

5. Encysted llernisl Sac
Here, there is & congenital type of sazc, with

in addition, a second process of peritoneum lying in
front of the congenital sac up to the external rin:.

These last two types, the encysted and the infantile, owe

their origin to a diverticulum of the processus vaginalis being

caught/ -



-12%-
caught by, or attached to, the ex.ernal abdominal ring during

the intricate processes of developument.

CHRONOLOGY OF THESTICULAKE DESCENT

During the third month, the organ is found in the iliac
fossa, and between the fourth and seventh months, it reumains
at the level of the internal abdominal ring. In the seventh,
it traverses the inguihal canal to’lie, during the eight month,
subcutaneously at the external ring. Finally, in the ninth,
it reaches the scrotum and terminates its journey to the
scrotal base either then or shortly after brith. ¥Fig. 12.

It follows that occlusion of the peritoneum above the
testis, usually taking place at or after birth, a very large
proportion of people are born with a sac of ceritoneum. extend-
ing through their inguinal canal to a greater or lesser extent;

Banerjee-4'

claimed that in nprmal children, 59% have patent
peritoneo-vaginal procesges during the first foui months of
life and 44% during the fifth month. This may persist through--
out life, and Keith 2. states that the incidence in old people |
is 120 per 1000 subjects. Row gquoted by Hughson 2- found
47 per 200 persons examined.  liurphy - states that 35¢% of
three-year-old infants have congenital hernial sacs.

In others, the sac is obliterated, or else one of the
anomalies of development may persist, and render probable the

extrusion of a hernia at a later date.
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There may be abnormalities associated Wiﬁh testicular
descent and certain of these have an application to the sub-
ject of inguinal hernia. |

The testis normally descends to the scrotum but it may be
found owtwith the scrotuu, though lying in the normal peath,
somewhere between the pelvis and external ring, Qr-alternatively
in an abnormal site, due to an abnormal pull from one of the
gubernacular talls deviating the organ out of its nariow
normal path. 6f

The gubernaculun attaches between the skin of the develop-
ing scrotum and the lower pole of the testis with related
peritoneum and the teétis lies posterior to this peritoneal
process. 7 Where the testis is, there nmust also be the
related peritoneal protrusion, and whiere the organ is iuper-
fectly descended a congenital hernial sac iies beside it. -
This does not have a practical application to the lumbar
'Variéty of incompletely descended testicle, but does to the
iliac, inguinal and scrotal types wiere the organ has passed
through the internal ring, but failed to reach the base of
the scrotun. It may be remarked nefe, that the testis which
has deviated from the path of normal descent, designated by
ectopia testis,Ais normal in deVelopment, contrasting with
the imperfectly descended organ Which is usually smaller and

atrophied.
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SURGICAL ANATCHY OF THE NORisl IHGUINAL CANAL

Anatomy forms the foundation upon Whioh any operation must
depend, and it is of importance to the surgical treatuent of
herniae that the anatouy and‘function of all the structures
going to make, and relate to, the inguinal canal, should be

considered.

THE INGUINAL CANAL

The inguinal canal is a channel, one and a half inches
long lying obliquely in the abdominal wali,'parallel ﬁo and
a little above the medial aspect of thé inguinagl ligamenu.

It contains, in the maie, the spermetic cord with its contents
aﬁd_the ilioinguinal nerves; inbthe female,-the round ligament
of the uterus.

At its leteral.extremity, is the abdominal internsl ring,
and at its medial, the externsl abdominal ring. These terms
have been critioisédion Fhe grounds that the openings are not
rings, but triangles, that théy are not abdominal but inguineal
and that the external is really éuperficial and the internal
lateral. It is thus suggested that they should be described
fas’the lateral inguinal orifice; and the superficial inguinsl
orifices respectively. |

The canal slants'obiiguely down from laterél to medial,
and is related in front throughout its entire length,'from

superficial/
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superficial to deep, to skin, superiicial faécia, aponeurosis
of external obligue, and, in the lateral third, to the fleshy
fibres of origin of the internal obligue muscle. Posteriorly,
the relations are the reflected inguinal ligament, the con-
- joined tendon in the medial third, and posteriorly transver-
salis fascia, extraperiioneal areolar tissue and peritoneun.
Below, are the lacunar ligament medislly, and the union between
the inguinal 1igameﬁt énd fascia transversalis, whilst above
aré the arching fibres of the transversus avdominis and inter-
nal obliqgue muscles.vFig. 13-15. ‘The canal has an oblicue
disposition, and, in the child, effects a moré direct penetra=
tion of the abdominal wall than in the adult. The internal..
abdominal ring is circular in shape, and located one hzlf
inch above the mid point between the anterior superior spine
ahd the symphnysis pubis. It is an opening in the fascisa

trensversalis lateral to the deep epigastric vessels.

The superficial inguinal ring This is traingular and located
above and lateral to the crest of the publis. Its margins are
formed by arching fibres of the external oblique, emerging
irom the inferior aspect of which is the spermatic cord,
lateral to the pubic spine. °°

The spermatic cord The cord is formed as a result of the

descent of the testis into the scrotun. During descent, the
organ drags it its wake, its véssels,’nerves, gnd duct, the

vas/ r
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vas delerens. These structures are enclosed by fhree layers
of fascia arising from the threeblayers of‘the abdominsl wall
and pushéd before the advancing téstis. They are the internal
spermatic, or infundibuliform fascia derived from the fascia
transversalls, the cremasteric from the internal obligue and
finally, the external spermatic or intercrural fascia from the
external oblicue muscle and prolonged down from the pillars of
the external abdominal ring along the‘cord.

0f these three coats, the cremaster is the most important,
and is composed of muscie fasciculi united together by areolar
tissue to form the cremaster muscle.

The spermatic.cord is composed of arteries, veins, nerves,
lymphatics, and the vas deferens, connected together by areolar
tissue and enclosed in the three fascla-muscle coverings. |
The‘artéries are the testiculai, the exvernal spermatic, and
the artery to the vas. The testiculuar is a branch of the
abdominal aorta and traverses the entire length'of the inguinsal
canal to supply the testis, enastomosing in its terminzl .part
with the artery to the vas. 14 nourishes the substance of
the testis and part of the epidiaymis.

The external spermatic or éremaéteric artery supplies the
coverings of the cord, is a branch of the superior vesical,
and ramifies in the wall of the vas, terminating by anastomosis

with the testicular artery near the epididymis.
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The venous return is via the pampiniform plexus Tormed by
tributaries emerging from the back of the testis and the
epididymis. They form a.substanfial plexus occuvying a lurge
part of the cord and located anterior to the‘vas. Internsl
to the internal abdominal ring they forwm two main trunks, which
in turn unite to open as one channel into the inferior vena
cava on the right side and the renal vein on the left.

The nerves are the extefnal spermatic branch of the gen-
itofemoral and the spermatic plexus of the sympathetic which
accoupanies the artery fo the vas. |

The spermatic cord enters the scrotum deep to the fasciue
of Scarpa and Colles.

One. other structure remaing to be mentioned, which, though
not an immediate relation of the inguinal canal is intimately
connected with the muscles formiﬁg it, the rectus abdominis
muscle and its sheat.. The three flat muscles of the abdominal
wall fuse medially with the sheath of the recctus and the nature
of their insertion invo the lower extremity of tie rectus is
of impbrtance.

Of these anaiomical structures mentioned, almost all relate
to one or other aépect of the etiology, pro.ress, pathology

or treatment of inguinal hernia.

SHE  PLAT  MUSCLES  OF THE  ABDOMINAL WALL

These are the intecrnal end external oblicue, and the

transversus abdominis.
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EXTERNAL O3LIQUE

This is the most superficial of the three flat muscles of
the abdominal wall.

Crigin

It arises by eight fleshy slips from the outer surfaces
and inferior margins of the lower eight ribs, interdigit: ting
with the slips of origin of the serratus anterior and latiss-
imus dorsi.

Insertion

The muscle fibres direct downwards and forwards to various
attachm:nts. Those irom the lower two ribs pass nearly ver-
tically downwards aud insert into the enterior hzlf of the
outer lip of the ilisc crest; the niddle and upper fibres
sweep forwsrds and downwards to merge into an aponeurosis wirich
is thin but very strong. This aponeurosis blends with its
fellow of the opnosite side along the midline and forms nart
of the anterior layer of the sheath of the rectus abdominis.
Abvoe, 1t gives origin to the lower fibres of pectoralis ma or,
and below, its fibres e:itend oblicuely across from the anter-
ior superior iliac spine to the ubic tubercle and pectoneal
line.,

The fusion of the aponeurosis in the wmid line assists in
forming the linea alba, extending as a tendonous raphe from
the zyvhi stern:m to the symphysis pubis.

Inguinal Ligament

That part ol the muscle extending between the pubic tub-
ercle and anterior superior iliac spine forms a poweriul band
which is Tolded inwards in such a fashion as to unite and con-
tinue, below with the fascia lata, and, in its upver and deep
aspect, with the fascia transversalis. kedially, a small
portion is reflected to attach to the pecten pubis and is
called the lscunar ligament. From tivis, some fibres pass up-
wards and medially behind the medial limb of fhe external ab-
dominal ring, to insert into the linea alba. ~° These fibres
are known as the reilected inguinal ligament. Fig. 16.

Innervation

The muscle has a segmental innervation from the anterior
divisions of the lower dorsal nerves.

The External Abdominal Ring

Y, This is located above and lateral to the ﬁubic crest, and
is



~-125~

is an opening in the aponeurosis of the external obligue muscle
for the transmission of the spermetic cord in the male and the
round ligament in the female. Trom hase to apex, it messures
on an average 2.5 cms., and its width at the base is 1.25 cus.
The bese is formed by the crest or the pubis and the wargins
by the opening in the aponeuros.s. The margins are termed
the crura, and are interconuected by a series of fine fibres.
The inferior crus is bthe more woverful and supports a part of
the spermatic cord, wiile attachiing to the pubilc vube cle.

The superior crus attaches to the anterior aspect of the
symphysis pubis. Frem the intercrural fibres comes the ex-
ternal spermatic fasciz covering the outer aspect of the cord.

The External Ring in omen

The external ring is smaller in women then in men and is
oft=n reiniorced by poweriful cross fibres which give added
strength o the structure. It also lie: more medially than
in males, and, according to Donati 23, the external oblicue
aponeurosis is more powerful in women. The lower piller of
the ring is more horizontal than in the male and gives rise to
intercolumnar fibres of counsiderable strength.

These factors have been considered to influence the sex
incidence of direct inguinal hernia, as they cowbine to make
an area, which in the male is comparatively wezk, in the female
very strong.

INTERNAL OBLIGUE

This lies between the external obligue and the transversus
abdominis. ‘

Origin

The muscle arises from the lateral half oi the upper sur-
face of the inguinal ligament, from the anterior two thirds
of the middle lip of the iliwc crest, and from the lumbo-
dorsal fascia.

Insertion

The posterior fibres ascend to continue with those of the
lower intercostals and the lower borders of the lower three
ribs.

Those fibres rising from the inguinal ligament arch medially
and downwards over the spermatic cord or round ligament, to
become tendinous and insert with a portion of the transversus
abdominis into the crest of the pubis, medial portion of the
pecten pubis and lower lateral aspect of the rectus sheaih.

The remaining fibres form an aponeurosis which runs with an
upwards,/
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upwards and medial direction to split into two layers en-
cheathing the rectus abdominis and reuniting in the midline at
the linea alba. Anteriorly, the aponeurosis of the external
oblique is intimately blended with that of the internal, and
posteriorly the posterior lamella of the internal fuses with
thie aponeurosis of the transversus abdominis and attaches
superiorly also to the cartilages of the seventh, eighth and
ninth ribs.

Innervation

The muscle is sunplied by the anterior divisions of the
lower dorsal and first spinal nerves.

The Internal obligue in Wouen

Donati 25 also believes that the pillars of the muscular
internal ring are more powerful in the female than in the
male and portly explalns the lower incidence of 1nd1rect
hernis in women.

TRANSVERSUS  ABDOMINIS

The dlsp081t10n of the fibres of this muscle is indicated
by its name. It is the third of the three flat muscles of
the abdomin.l wall and lies deep to the internal obligque.

Origin

From the latersl third of the 1ngu1nal ligament, the an-
terior two thirds of the meQLal lip of the iliac crest, the
medial aspects of the cartilages of the lowesr six ribs, inter-
digiteting wiwh the disphragm, and irom the lumbo-dorsal fascia.

Insertion’

The muscle fibres sweep medially into an aponeurosis vith
8 transverse direction save in the lower part where the fibres
direct downwards and medially to insert with fibres of the
internal oblique into the ciest of the os ;ubis and the pecten
pubis, forming the conjoined tendon. The remaining fibres
of the anoneurosis joins that of the internal oblique as part
of the posterior layer of the rectus sheath and thence into
the linea alba. In the lower fourth the aponeurosis lies
anterior to the rectus which is deficient posteriorly in the
lower third of its sheath.

Innervation

Nerve supply is by way of the anterior divisions of the
lower dorsal and first lumbar nerves.
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PHE  RECTLUS  ASDOMINIS

This ié a long, flat, sfrap-shaped muscle broader above
than below, and extending from the xiphi sternum to the sy~
phisis pubis. It is enclosed within a stout aponeurotic
sheath which fuses laterally with the aponeuroées of the flzt
antero-laveral alLdom:nal nuscles, and medially With the linea
alba. The muscle is interséoted by three poweriul fibruus
bands extending throughbut its substance fromvthe anterior
layer of the sheath to the posterior, and at right angles to
it. They may be incomplete posteriorly but in effect divide
the muscle into four subsections, thereby incressing its total
POWeETr.

Crigin ,

It arises by two tehdons, a larger lateral attache& to thei
crest of the pubis, and a smaller medial which interlaces
with its fellow of the opposite side, and, attaching to the

ligamentous fibres covers the anterior aspect of the pubis.

Insertion

The muscle is inserted by three slips into fhe cartilages
of the fifth, sixth and seventh ribs.

THi Y  RECTUS  SHEATH

At the lateral margin of the rectus, the internal obligue
apbneurosis divideé‘into two lamellae’which,embrace the muscle,
and reunite mediglly into the linea alba. The aponeurosis of
the external obli;ué passes to the anterior layer of the sheath,
and to the linea alba, Whilst posteriorly that of the transversus

abdominis/
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gbdom nis, in the upper three fourths passes posteriorly to
the rectus uniting with the linea alba, but in the lower fourth
passes anterior, fusing with the antexrior layer of the sheath.'

Thus the rectus sheath posteriorly shows a deficiency in
its lower fourth, and at the junction between middle and lower
fourths the sheath ends in a curved margin, the liriea semi-
circularis, the concavity of which is directed dowuwards.
A point of oonsidefable importance to theAtreatment of hernia
is the relationship of the conjoined tendon to the lower parf
of the rectus sheath. |

10, 11. that in many

The observation was made by Folya
cases, the 1oweét pvortion of the internal oblique may be de-
ficient, of very weak, and that the so called conjoined tendon
hazs then its insertion into the lower lateral aspect of the
rectus sheath at a varying distance above the pubis. #lood-
good 1? made a similar observation and the question is also

13 and Skillern 14. Foldes noted that

discussed by Foldes
the lateral aspect of the rectus sheath for a disfance of
two or three centimetres above the pubis may form the medial
boundary of the inguinal canal, and that the conjoined tendon
in such cases inseris to the rectus sheath gbove that level.
Figs. 17-18.

Foldes described an area termed the inguinal triangle,

which is really the posteriof wall of the inguinal canal, and

which/
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which is normally formed by the inguinal ligament below, the
muscular portion of the internal obliqqe above and leterally,
and the conjoined tendon szbove and‘medially. Where the con- .
joined tendon has an abnormal insertion, the medial mérgin
of the traingle is formed by the lowest two. or three éentimetres
of the lateral margin of the rectus sheath, and the triangle
is altered to a guadrilatersl.

In a series of one hundred consecubive operations by
myself, upon the inguinal canal for primary indirect ingﬁihal
hernia, the nature of the insertion or the conjoined tendon
was noted. In forty-six cases, the structure could be ob-
served attaching to the pubis and forming a stout posterior
wall to the medialkpart ol the canal. In twenty, the tendon
inserted to the rectus sheath at least one inch above its
lower extremity, and in the remaining thirty-four, the tendon
had no attachment to the pecten pubis, but was inserfed to
the rectus in its last inch. in fifteen of thése; there was
poor connection by atrophic fibres, to the pubic crest. |
Therefore, in only 46% of cases in that series, were the
correct anatomical findings as described by Gray 1. found fo
be present. In 20%, the insertion of the conjoined tendon was
abnormal, and in the remaining 34% abnormality to a greater or
lesser degree existed.

It may be arguéd that in the cases examined, abnormal

anatomy/
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anatomny was bound to'be'présént owing to the presence of a
hernisl sac, and that this in efiect produced the abnormality.
As against that argument it may be‘stated»that.those cases
which showed the abnormal insertion of the conjoined tendon
were in eight instances associated with small sacsvand that
the operation\performed was sim:.le herniotomy in virtue of
the powerful canal, and the fact thaf the herniae were con-
sidered to be congenital in origin and not acquired. Six
of the remaining twelve were found associuted Wiﬁh large
herniae, where it was nét possible to distinguish cause from
effeot, and the remaining six were classified as moderate in
size. There, a repalr was performed, but it was considered
that the yresence of the hernis had not effected atruphy of
the conjoined tend;n, and that probabiy the abnormality des-
cribed owed nothing of its origin to the hernis.

In eight operations for remoral hernia by the inguinal
route, five were found to shuw some abnormality of insertion
of the conjoined tendon, and in two, the abnormality was gross
in degfee. It is, of coﬁrse, a common observation that in
the direct type of hernisa the conjoined tendon is deficientb
or avrcphied but I would suggest that those surgeons who
have written "deficient" really mean that it insefts to the
rectus sheath rather than to the vecten pubis and pubic

crest.
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CREMASTER MUSCLE

This 1s described by Gray as heing a thin'muscle layer
composed of a number of fasciculi which arise from the middle
of the inguinal ligament where its fibres are continuous with
those of the internal obligue and also occasionaliy with the
transversus. It passes along the lateral side‘Of;the sper-
matic cord, and descends with it throu.h the external ring
upon the anterior and laterél surfaces of the cord, where it
forms a series of loops which differ in thickness and in length.
These loops are uunited together by areolar tissue, and form a
thin covering over the cord and testis, the cremuster fascia.
The fibres ascend along the‘posteriQr surfaée of the cord to
insert 5y a small pointed tendon into the tubercle and crest
of the os pubis, and into the front of the sheath of the rectus
abdominis.

This description implies thzt the muscle is a thin and'
delicate structure, whereas the fact is that itv?s substantial
in its dimensions. It is intimatelyladhereht to the fascia
transversalis and to the inguinal 1ligament. 15.

Anyone who has operated frequently upon the inguinal
canal, must be well aware that the cremaster &s a structure
which, though atrophied in large and oid standing herniaé, is

normally thick and extensive. It is not possible to dissect

it/
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it from the external and internal layers of,épermatic fascia,
with which it is intimately‘blended, saving in.the dissecting
rooms and by adopting special techhique. Thus, on the opera-
ting table the three layers of fascia présent as a fibro-
muscular sheet enclosing the cord, but, of the three elements
in this sheet the middle cremaster layer is the most powerful.
It is the only one with muscle tissue as a conswvicuous element,
and is obvious on examination. In the distal extremity of
the cord, the muscle is more thin and pale, but in the canal
and over the pecten pubis better developed. The firm adhesion
to the floor of the‘canal is of practical importance as it
buttresses the area. | When it has been incised, the elements
of the cord can be readily dissected from within the sheath.
There‘is a free potential channel of communication along the
cord within the crem:ster, through the internal ring, with
which it blends, to the extraperitoneal tissues of‘the abdomen,
and 1t is through this channel that the sac of an indirect
hernia presents covered by internal spermatic fascia. It
follows that in fhe operation for hernisl repair, When the sac
is removed it must be dissected out deep to the crenaster, and
up to a level higher than that of the internal ring before the
ligated stump can be freed out of the danger zone of recurrence.
In order to close the internal ring, or narfow same, it is
necessary not oﬁly to suture the pillars.df the ring itself,

but to ineclude in the suturés the cremaster muscle and related

fagecia transversalis.
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The deep epigastric vessels closely relate to the internal

ring, and are deep to the cremasbter muscle.

FASCIA TRANSVERSALIS

This is a memprane lining the abdomingl wall on its in-
ner aspect, and situated between the inner surface_of the
transversus abdominis muscle and the extraperitoneal fat.

It is a part of the generaljlayer of fascia lining the abdom-
inal wall and continuous with the iliac and pelvic fascize.

It is a posterior relation of the inguinal canal, and there is
more dense than in the upner abdomen where it blends with the
~diaphragnm..

| The increase in density in relation to the inguinal
region is due parfly to reinforcemenfs of fibres received by
it from the aponeurosis of the transversus, and partly as a
result of the function which it fulfils in that region, nemely
support to the floor of the‘inguinalvtriangle.

This important fact w:s appreoiated by the‘surgeon ana-~

tomists, Cooper and Scarpa 16

who made beautiful dissections
of hernise, and demonstrated clearly that one oi ‘the more
important factors in their development was rupture or defic-
iency oxr this fascial lagyer.

7 states that it is merely a condensation

Lee liacGregor
of the extraperitoneal fat, but even so, it remains as a
separate anatomical structure and ox, practical surgical im-

portance.
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A prolongation of the fascia transversalis over the vas
gives the internal spermatic fascia, deepest of the three

coverings of the spermatic cord.

OTHER TFASCIAL TLAYERS

There are other fascial layers, the internal and external
spermstic which have already been indicated, and also the
superficial fasciae of the lower anterior abdominal wall, those

of Camper and Scarpa.

Fascig of Camper This is that portion of . the subcutaneous

fet in relation to a variable part of the lower abdominal wall,
which is bounded on its deep surface by a well marked mewbranous
condensation. It is continuous above and below with the
general subcutaneous fat but over the scrotum is replaced by
unstriped muscle called the dartos tunic. This muscle layer

is involuntary, pale red in colour, and intimstely attached

to the scrotal skin.

Pascia of Scarpa This is the membranous deep condensation of
g

the Camper layer, and seen as a glistening membrane capable

of being confused at operation with the external obligue
aponeurosis, at ény raﬁe to the eye of the novicé. It is
separated from the external oblique aponeurosis by a layer of
areolar tissue. In suturiﬁg incisiong of the lower abdominal
wall, this layer should be repaired by a running stitch of

fine/
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fime cat gut, as it is an important element in the deep repair
of the skin incision and encourages developuent of a scer which
will not stretch. hetween these‘two'fascial layers are found
the superficial circumflex iliac, supefficial-external pudendsl,
the superficial inferior epigastric vessels, with aléo tlie

lymphatic glancs of +the groin.

THE DEEF EFIGASTRIC VESSELS

The artery arises from the external iliac immediately
above the inguinal ligament. It curves forwards in the
extraperitoneal tissue to ascend obliquely along the medial
margin of the internal abdoninal ring, pierce the fascia
transversalis, and pass in front of the lines semlolrculakls
to ascend between the posterior layer or the rectus sheath
and the rectus abdominis muscle. It ends by anastdmosing'
above the umbilicus with the.superior epigastric branch of
the internsl wammary and with the lower intércoéial arteries.

The venous return is to the externzal iliac vein.

The two vessels, artery and Vein, can be readily identi_
fied at operatlon in relation to the neck of the hernldl sac
and medial mzrgin of the avdominal ring. They are of impor-
tance in several respects. The direct type of hernisz pro-
trudes medial to the veséels, and the indirect type is found
lateral to them. In the saddle bag or "pantaloon" type of

hernia/
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herniz, that is direct ahd indirect togeﬁher’on the same side,
the deep epigastric‘vesséls form a bridge between, Which,
were they not present would form one lorge hernia with o lhuge
pell-tent-shaped saec. Finally, they act as a secondary
facivor in meintaining the Strengﬁh of the postefior wall of

the inguinal canal at the . lateral end. 18

“Blliot, who dis-
cusses this point, considers that division of these vessels

during herniotomy, favours recurrence.

CILIO-HYPCGASTRIC NERVE

This is classically described as‘arising from»the first
lumbar nerve, eumerging Irom the upper part of the 1afefal
border of the psoas major, crossing béhind the kiduey to reach
the iliac crest, and then nerforating the posterior part oi
the transversus abdominis to divide superficial to that muscie,
and deep to the internal obliqué, into a lagteral and an aﬁ-
terior branch. The lateral pierces thé internal and external
oblique muscles, immediately above the iliac branch 6f The
12th dorsal nerve, and distributes to the skin of the anterior

-part of the side of tie bﬁttock. The anterior runs between
the internal oblique aponeurosis, and that of the external,
dovnwards and medizslly to a point about one inch asbove the
external abdom.nal ring where it perforates the externsl ob-
ligue a poneurosis, to distribute to the skin‘of the abdominal

wall a bove the os pubis. - -
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It also has communications with the 1l2th dorsal and
ilio-inguinal nerves.

This nerve may or not be of importance to the subject of
inguinal hernia, and the classical description of the anatomists,
gquoted from Gray's textbook, does not tell the whole story.

Thé significant points are; what parts exactly of the flat
muscles of the abdominal wall are supplied by the nerve, and
where do the twigs of supply leave thebmain trunk in relétion
to the area exposed during operation upon the inguinal canal?
There is also the question as to whethér or not these motor
twigs are capable of being dameged by a gridiron incision for
appendicectony, and if so, whether the resultant inhibition
of a part of the internal ovlique or transversus, may be a
factor in the development of later inguinal hernia.

The question first, thereforé, is whether that part of
the nerve ordinarily exposed during hernizl operations in the
inguinal region, is sensory, motor, or mixcd.
| The experimental evidence for a solution to these noints
is submitfed in a later Chapter. It‘may be sfated briefly,
that evidence adduced by lioschowitz and Neuhof 19- suggests
that the area exposed during hernial operations is purely
sensory, but that the posterior part is mixed. 20 Division
of the ilio-hypogastric nerve at operation gives an area of
skin anaesthesia round the lower angle of the incision and

extending/
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extending from about 7 cms. above tie pubis to 1 cm. from it.Zl'
There is a possibility that in the licBurney gridiron incision,
the motor segments may be destroyéd. - The motor fibres supply
the lower part of the internal obligue and trénsversus muscles,
and probable also the conjoined tendon. 22.

“he integrity of these motor fibres is essential for
.maintenance of tonus in thé-conjoined tendon, and therefore
also to the security of the posterior wall of the inguinal
canal.

Two other points concerning the anatomy of this»nerve
are of consequence.

The nerve is genérally intimately adherent to the over-
lying aponeurosis of the external oblique, in the region of
the inguinal cansgl, and in opening up the canai it is.impor%ant
whilst making the‘inoision in the aponeurosis not to cut it,
and also when suturing the structure not to include the nerve
in a stitch. This last mishap may be followed by intractable
referfed neuralgic pain to the area over the pubis.

Secondly; the nerve may relate rather to the lower edge
of the conjoined tendon in the canal itself, and perfarate
the external oblique more medizlly than normal. This suggests
that during herniorrhaphy, sutures inserted to adjust the
position of the conjoined tendon, may enclose the nerve, again
‘with risk of réferred neuralgic pain.  Thus it should be
exposed at all operations, and care taken not to traumsatise

it.
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ILIO-INGUINAL NERVE

This herve ariées from the first lumbar, pssses below
the ilié_hypogastric, but enjoys similar relations so far as
the anterior part of thé iliac crest where it periorates the
transversus and communicates with the ilio-hypogastric. It
fhen pierces the internal obligue muscle, gives motor fila-
ments to it, and, accompanyiﬁg the spermatic cord through
the external ring distributes to the skin of the upper and
medial area of thigh, skin over root of penis and upper part
of scrotum in the mele and mons véneris znd major labia in
the female.
| Divisgion of the ilio;inguinal and genito-femoral nerves
at operation results in loss of sensation iﬁ cord, herniazl
sac and testicle, and a skin area of anaesthesia on the inner -

side of Scarpa's triangle. 2l.

EXTERNAL SPHRMATIC KERVE

This is the only other nerve requiring mention? and that
begausé it is motor to the crem .ster. It is a branch of the
genito-femoral, itself coming from the first and second luubar
nerves, and passes through the inguinal canal with the cord,
entering the canal at thé"internal ring. It also gives some

cutaneous fibres to the skin of the scrotum.
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OBLITE AYSED  HYLCGASTRIC ARTWRY

This iandmark courses over the floor of Hésselbach's
traingle, that is the traingle bounded medially by the outer
border of the rectus, laterally by the deep epigastric artery,
and below by Foupart's ligament.

The only significence - . it has‘in relation to hernise
is as a boundary serving to subdivide direct funicular sacs
into those emerging above the vessel - external direct Liernia,
and those emefging bélow and medial to it - internal direct

hernize. The subdivisibn is of little practical importance.
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CHAPTER 7

FUNCTION CF THE INGUINAL CANAL

AND ASSOCIATED STRUCTURES

STt canal
The function of the inguinalails prlmdrlly to form a

channel through which the vas deferens and ves&els of the
testis may be transmitied from the abdomen. It is formed in
consequence of the peculiar.method of testicular develo-ment,
and as a-result of tais naturally forms a potentially weak
area in the lower abdomen through Which peritoneun and visqera
may be extruded when, for one reason or another, muscle tonus
has been lost.

The internsl and external abdominal rings are place. so
as to form a valve which minimises fhe effect of the presence
Qf the canal, and the disposition of the muscle fibres is such
that in the erect posture the muscles are approximated to o:ze
another, shutting the potential spzce stiil mofe firmly off.
It is a common experience to find a canal where the muscles
are deficient in tone, where they have been stretcheu by a
hernial protrusion, and where the rings are dilated to a
degree that the éntire structure loses its competence. The
method whereby the integrity of the canal is maintained must
be investigated, if the factors which lend to formation of a
hernia are to be understood, and the problems of cure surmoun-

ted.
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THE FUNCTION OF THE FLAT ABDOMINAL HUSCLES

The internal and external oblique muscles compress and
support the abdominal viscera and assist in the acts of def-
aecation and micturition. They assist in the acts of vomit-
ing and aid the expulsion of the foetus from the uterus.

These movements aie possiblg with the thorax and pelvis fixed,
but where the pelvis and vertebral colums are fiﬁed the mus-~
cles depress and coupress the lower part of the thorax and are
accessory to forced expiration.

When the pelvis alone is fixéd, these two muscles efiect
forward flexion of the trunk when acting on both sides, uni-~
lateral action producing flexion to the active side.

The action of the transversus abdominis is to compress
' 1.

the. abdominal contents.

Finglly, the rectus abdominis, acting frqm above, elevates
the front of the peivis, but from below depresses the thorax
and is capable of flexing the vertebrél colunmn. The two
recti compress the abdominul viscera. .

Were these musculur sheets intact, their effect would be
one hundred per cent efficient in retaining the abdominal
viscera in situ, but the presence of the inguinul canal weak-
ens the lower part of the anterior abdominal wall. This
weakness is partly compensated by the obliquity of the cancl
and the fact that the two rings do not lie directly opposite

one/
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one another. Thus, increases in intra-abdominal tension
exercise their effects not only at the internal ring, but
also on the posterior wall of thetcanal approximating it to
the anterior, and tend to close the potential space Which
exists, so reducing lizbility to hernial formation.

The factors of importance in the function of the canal
are those which help to maintain its integrity.

1. The action of the internal abdominal muscle ring as a
sphincter.

2. The poss ible sphincteric action or the conjoined tendon.

3. The motor supply of the internal oblicue and transversus
abdonminis from the ilio-hypogssiric nerve, and the
effect of injury to this nerve upon these nuscles.

4. The action of the conjoined tendon during movements of
the lower limbs.

5. The relztion ox the function of respiration to that of
the inguinal canal.

6. The effects of straining due to any cause, upon the
inguinal canal.

7. The response of the canal to the presence of a perrormed
hernial sac.

THE INTERNAL ABDOMINAL RING Aﬁ A  SPHINCTER

The spermatic cord at the internal ring is surrounded
by muscle which may justifiably be called the "inguinal

2- The muscle is voluntary, possessed of &

éphincter".
distinct and separate motor supply, and in health constantly
in a state of tonus, while during periods of incressed intra-

abdominal tension, this tonus is voluntarily increased and the

ring/
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ring contracts. If the sphincter becomes relaxed or airophied,
the interﬁal ring dilates to peirmit tiie entr& of a wedge of
peritoneum as a result of variation in intra-abdominal pressure..
An old and recognised method of avoiding military sefvice
and practised especially in Bastern Europe, has been to dilate
the external ring and canal by frequent invagination of the
scrotum by a finger, thereby stretching the»muscles and
sphincter redubing the effeétiveness of the inguinal mechanism,
and in consequence, producing a hernia. This is a practical
application of the relationship of inguinal hernia to the
_abdominai musculature, The methods'whereby this protrusion
of peritoneum can be produced with a relaxed inguinal sphin-

cter are:

1. By prolonged abdominal straining due to cough, or con-
stipation. '

2. Physical exertion in a stooping position.

3. A sudden increase in intra-abdominal tension for any
reason which occurs so unexpectedly that the sphincter
is "teken off its guard" and voluntary contraction hes
not time to develop.

4. Atrophy due to nerve section as after a licBurney gridiron
incision. '
liacGregor “° has written that proof of the existence of

this sphincter lies along anatomical, empifical and exper-
imental lines.

He states‘that in the dissecting room when the external
oblique aponeurosis has been incised and retracted, the cord

can/
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can be dissec@ed up to the internal’ring; Whén it can be
clearly demonstrated that "the so called arching'fibres at
the attaéhment of the conjoined tendon round the ring, not
only arch ovef the cord, but actually course completely round
it, interposing themselves below between‘the cord.and the
inguinagl ligawent." In this menner, the contained muscle
fibres form a complete and grossly definable sphincter for
the canal at the internal ring. |

A similar observation has been made by Hammond 3 who
wrote that the arching fibres of the internal obligue and
transversus above tiie cord when contracting become oppoéed to
Poupart's ligament and act as a sphincter to close the internal
ring, pressure on the spermatic vessels being prevented by
the downward convexity of Poupart's ligamentf

4. has described a

Finglly, Cawell, quoted by liacGregor
vascular ring surrounding the internal ring, and remarked upon
the similarity of its architecture to that of vessels ordin-
arily supplying sphincteric mechanisms.

_It is a nofeworthy omission in the anatomical textbooks
that this sphincter is not adequately described. Both in
the dissecting room, and in tvhe operating theatre, I have
personally found the same arrangement of fibres as described
by liacGregor, and anyOne«Who‘has adequately dealt with an -
inguinal hernia and dissected the sac up to the internal ring

must/
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must nave observed that the cremaster fibres blend with the
ring and that the intérlacing of fibres from the internal
oblique and transversus with those of the cremaster extends
right around the cord and attaches posteriorly to the trans_
versalis fascia and inguvuinal ligament. Whether or not thé
ring of muscle has a sphincteric action, however, is another
question, but the anatomical evidence is strongly suggestive.
MlacGregor conducted certain.experiments to clesr up this
point, and the results of the experiments were conclusive.

MacGregor exposed the internsl ring in a dog and ap-
plied to it minimal stimuli with the electrodes of an induc-
tion coil. He thereby produced well-defined circular con-
tractions of the cord involving the entire sphincter in equal
degree. This contraction was sufficient markedly to-reduce
haemorrhage from a cut in the spermatic artery. This, he
observed to be a true rule of sphincters in general, that they
either coﬁtract ehtirely or not at all.

He next exposed in the dog, a small branch of the inguinal
division of the ilio-inguinal nerve running towards the
internal ring. Stimulation of this branch invariably produced
circular contraction of the internal sphincter‘idenfical
with that of direct stimulation of the structure. | Finally,
this nerve was sectioned, and at the end of a week the wound
re-opened. The sphinciter was found to be relaxed to such a

degree/
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degree that there was an opening one inch in’diameter, where-
as the surrounding muscles were uninvolved. The sbhincter
was then removed by.careful dissedtion and subjected to
microscopic examination. The muscle was found to be skeletal
in ﬁype,vimplying that the sphincter is voluntary in character.
In the animal whose nerve had been cut, the skeletal tissue
showed degeneration typical of that following a motor nerve
rhexis. |

The evidence suggests . .. the presence of a sphincter
at the internal rihg, énd it i1s of consequence to determine
its innervation. |

Moschcowiﬁz and ﬁeuhof D exposed the ilio-hypogastric:
nerve in a series of cases, and étimulated it with a mild
faradic cﬁrrent. In some cases, there was a musclé con-
traction of the internal oblique, and in others, thére was
none.

In a second series thé nerve was exposed and divided.
The sevéred ends were then stimuleted with faradism of vary-—
ing intensity, and again with doubtful results. Finelly,
1t was decided that the current was being conducted by mois-
ture along the nerve,‘and it was fdund that similar contractions
could be provoked by sending faradism into the muscle on a

piece of wet silk thread, but not on dry silk thread.
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‘they then followed up the cases‘where,the nerve had been
sectioned and fow:d the end results good. They therefore
concluded that the ilio~hypogastric nerve as ex.osed during
hernia operations is pufely sSensory. |

A series of experiments were then conducted in dogs in
which they sectioned the anterior nerve roots at their point
of emergence from the anterior horns of eleventh and twelfth

(dotesl segmewts. 78)

Adays later they studied degenerations of the nerves in g
serial sections and decided that the posterior part of the
nerve is mixed and that motor fibres are absent from the an-
terior part. |

Andrews 6. condﬁcted an investigation along sonewhat
similar lines and with similar conclusions.

These workers have established that the motor supply to
the lower fibres of the internal oblique and transversus ab--
dominis are given off above the internal ring, and that the
nerve as exposed‘in the canal is purely sensory.

The anterior branch of the nerve is located one inch med-
ial to the anterior superior spone where it perforates the
internal oblique to lie deep to the aponeurosis of the ex-
ternal. This is the branch carrying motdr fibres, and it is
prone to harm during the fashioning of a gridiron incision.
At this point fibres are given off to the lower part of the
internal obligue, and at a distance of 1little over one inch

from/
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from the uppér margin of the internzl sphihcter. The evidence
suggests that the innervation of the sphinctér is‘via”tkese
fibres. It is a common observation'that inguiral hernia may

follow within a year of appendicectomy.‘7'

This may be con-
gidered to be due entirely to the frequency with Wuich the
two conditions afflict ankind and to be only a coincidence.
‘The evidence suggests there may be an association between the
two events.. .

The relationship between the conjoined tendon and the
ilio-hypogastric nerve.is similar to that between the nerve
and the internal ring. It derives its mptor-powef through
the ilio-hypogastric nerve and atrophies as & result of trauma

to it. Tiidis reduces the strength of the posterior wall of

the canal.

FPUNCTION OF THE CONJOINED THEIDON

The conjoined tendon gives poweriul support to the medial
part of the posteriof well of the inguinal cénél 8. but, in
addition it subserves yet another function.

I performed a series of herniotomies under local anaes-
thesis and observed that with the conjoined tendon relaxed,
there was a distincet interval between its lower border and
_ roupart's ligament. This interval was overlaid by fascia
transversalis. When the tendon wzs rendered taut by the
pétient's efforts at coughing, attempting to elévate shoulders

and/
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and head frow the table, or by straining, the interval between
the two structures was reduced. This shutter like arrange—

ment according to Keith is an imporvant factor in the
prevention of direct hernise. He states that when a strain
is imposed upon the two muscles forming the conjoined tendon,
they contract reflexly, thus increasing the area of the pos-
terior wall of the canal to which they airord pfotection and
preventing the extrusion of gut. Keith also states that he
does not believe in lian ﬁhat the interval between the tendon
and the ligsment can ever by completely obliterated by con-
traction of the tendon, and assigns the cause of this to the
fascia transversalis. Figs. 19 and 20.

He suggests that in the living infant the normal attitude
is one of thigh flexion, abduction and external rotatiou.
In this posltion the tendon end fasclia transversaliis are re-
laxed and their effect ae abguard to the canal and rings min-
imal. When the upright posture is assumed and the thighs
- extended, the two structures are rendered tautf In lzan, the
fascia transversalis has assumed a part of the function of
the tendon and developmentally, the tendon is less important
than in mammals. | |

The type of movement which may occur suddenly and cause
a strain to be imposed upon the posterior wall of the cinsl
whilst the fascia transversalis and conjoined tendon are

relaxed/
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relaxed and the posterior wall unprotected, is wilen, with the
feet firmly braced, the thigh suddenly flexes. The tight
fascia and tendon are suddenly relaxed. - If the strain con-
tinues a process of peritoneun maylbe extruded through either
the internal ring, or a teaf in the fascia transversalis

develop which initiates a direct type. 10.

This sevuuence of
events occurs rapidly and the sac is extruded before the
tendon and fascla have time to vprotect the area which has sud-
denly been left vulnerable. This is the sequence of events
meant by the phrase ”téking the sphincter off oi its guurd."
The conjoined tendon has a sphincteric action comparable, ac-
cording to Andrews, fo thet of the sphincter ani externia.l6'l7'

The fact that the conjoined tendon, fascia transversalis,
and1flat abdominal muscles are relaxed when the thighs are
flexed 1s of practical im@ortance in two respects.

First of all, during operation, when it is desirable to
have maximal muscle relaxation to effect repair, this may be
assisted by adjusting the ﬁable to flex the thighs sligaily
on the trunk.

Secondly, it is advisable to maintain this attitude of
physiological relexation, or "Jack Knife lLosition" duriag the
period of coh&alescence in order tovreducealiability of
sutures tearing out, or of stretching of young scar tissue.

For the first two weeks, the position should be maintained in

bed/
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bed, and this point has been frequently streésed by Lyle

and other.workers._ll’ 1z, 13, l%’ 15f

RELATION OF FUKCTION OF RESFIRATION
TO THAT OF TiHE TINGUINAL CANAL

hérphologically, the antero-lateral flat abdominal mus-
cles are continuous with those of the thorax, and have a rel-
ationship %o respiration. |

Keith established thaﬁ the grest characteristic common
to all mammalis was the development of a diaphragn oompletely
separating the thorax from the abdomen. With its develop-
 ment came an associated increase in respiratory poWer.
In early vertebrate life, abdominal muscles as well as
diaphragm Were,primarily concerned with the circulation, 18.
but with the development of ribs and lungs;.the abdominal wall
as well as'diaphragm became respiratory in function. The
central tendon of the diaphragm is closely bound to the peri-
cardium, and in allvmammals this is attached to the lung roots.
On inspiration, the central tendon;—heart and pericardium, and
lungs; move downwards and forwards.-' This movement of the
lung root, according to Keith, quofed by ilacKenzie 18. is
essential for anical lung expansion. The diaphragm acts
primarily by iﬁcreasing'the capacity of.the chest and com-

presses the abdominal organé like a pistoi. This is possible

only/
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CONTTINED TEANDON,

Fig. 19
'NORMAL CONJOINED TENDON

~ BARE UNPROTECTED ARERA

FLOORED Ry FRsciA
TRANSVERSALIS

Pig. 20
CONTRACTION OF ABNORMAL CONJOINED TENDON
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only by reciprocal relaxation and elongatioﬁ of the abdominal
diaphragm primarily and not to the erector spinaec.  That the
abdominal muscles are capable of fleXing the trunk hus been
previously indicated, but the relationship to the diaphragm is
of importance.

Weakness of the abdominal muscles means less resistance
to the descent of the diaphragm, which by its contractions
for ces thé viscera downwards . Owing to the curved plane of
the abdominal wall, whilst'the perpendicular préssure is con-
stant under such circumstanoes the tangentisl pressure varies.
The main efiects are rsférred to any'potenﬁially weakened
areas, and of these, the inguinal canals have high priority.

Uﬁder such circumstances, Keith says hernia is liable to
develop. The main factor he argues,iis not continued degrees
of high intra-abdominal pressure, but minor often repeated
impulses. 13- |

Sudden increases in intra thoracic pressure such as
sneezing or coughing produce incre:se in the pressure, within
the inguinal canal by forcible contraction of the sbdominal
muSoies and where these are incompetent, or the inguinal
sphincters relaXsd orkatrophied, possibilities exist for
development of a hernial sac.

In health, the abdominal musculature is adequate to deal

with/
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with all such calls made upon it, and the valve like arrange_
ment of the canal is a mechanism efficient enough to guard
against the protrusion of a peritoneal sac. In health the
descent of the diaphragm on inspiration produces a preééure
which is at firsf directed downwards, and then downwards and
outwards, aﬁd closes the canél by contraction of the abdominal
muscles, compression being.always ecual fo, or greater than
the pressure exerted on the 1nternal ring, thus obviatingvany

tendency for the organs to protrude.

EFPECT OF SUDDEN STRAINS 0F INGUINAL CANAL
The inguinal sphincter is poxrt bf the abdominal muscles,
and its contraction synchronous with theirs. As the rise
of pressure is secondary to the action of the abdominal muscles,
the internzl ring is pro%ected by the action of the‘éﬁhincfer
before any strain is Thrown upon'it; The development of the
sphincter is proportionate to that of the aitdominal muscles,
and any rise of bressure is dependant unon the force of their
contraction. Any muscular effort Whioh endangers the canal
Will be resisted by an efiort in proportion to that expended.
It is possible, in severe or prolonged strains to over-
coxe the sphincter and expose the ring to pressure. (ften
minor traumata rather than sudden severe strain are the most

important.
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The carrying out of a great range of moVement or of intri-
cate movements, is made possible by perfect muscle co-ordina-
tion, but inco-ordination may develop suddenly through a slip
or unsuspected movement, and if a patent'sac is presenf,.the
internal ring and inguinal sphincﬁer being caught off their
guard, permit the entry of bowel into the sac.

Under siwmilar circuwmstances, where the conjoined tendon
is reluxed suddenly and the inferior pért of the posterior
wall no longer protected, whilst at the saume time a rise in
abdominal pressure is maintained, then a small sac may pro-
trude directlyvthrough_and lead ultimately to direct hernia
formation.

‘The inguinal canal and sphincters, will réspond well to
strain and to éonstant calls made upon them by compensatory
muscle hypertronhy. The more work the muscles are called
upon to do,'fhe'more power they are likely to develop, and
so long as the sphincter mechanism is not taken by surprise,
the muscles prove adequate to demsnnds wade upon them. Phis
is the basis of post operative exercises after herniotomy.
The intention is to tone up the nuscles to enable them to
withstand the pressure to which they will be subjected when
the putient leaves bed and assumes again an upright posture.

lerniae are as likely to develop in well builtbabdomens

as in the weak. What are the reasons for this? In many
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cases oI inguinal herniae the abdominal mugcies are poweriul
and the canal not dilateda. The condition may not have
developed for several decades aiter birth, and oleariy if
there is a qongenital paten  sac there must be some expianation
as to why hernia as such did not arise at a much earlier date.
The proirusion of a viscus into the sac in these cases cannot
be attributed to Weakness of the abdominal muscles, and it is
here where the muscles are?powerful.and the cenal and rings
not dilated, that repair by simple removal of the sac alone
- 1s adequate. The expianation must lie, not in the,exisﬁance.
of thé congenital sac. as suéh, but in the factors which lead
up to the upsetting of the inguinal mechanism end perizitted
the viscus to be extruded through relaied rings. This is the
type of strain which ma. be unnoticed at the time of its beour_
rence and be efTective th?ough "taking the sphincters off .

their guard."

LECHANISM WHICH TAKES "SPHINCTERS OFF-
OF JHEIR GUARD.™

,When thé thighs are flexed,'abdﬁoted and eiternally
rotated, the poste?ior wall of the canal is relaxed and the
sphincteric action of the conjoined tendon minimal. At the
same time, thevfascia tfansversalis which buttresses the

posterior/
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posterior wall of the canal is slack. The interval between
the inferior margin of the conjoined tendon and the inguinal

20. Extension, abduction,

ligement is then poorly protected.
and medial rotation of the thigh by the actions of walking
tighten the transversalis fascia and increase the éffeot,of
the conjoined +tendon. Aany movehent which cmuses-suddén‘
flexion, abduc.ion and external rotation of & thigh whilst an
increase in intra abdomiral pressure is being maintained,‘
Wili predispose to the formation of a direct hernial sac.

The sac being present,‘fﬁrther repeated minor traumata or a

second similar unexpected slip, may lead to the protrusion

o N Ll

of a »nart of & viscus.

Any sudden movement causing relaﬁation of the abdowminal
‘muscles with consequent relaxation of the internal ring whilst
an intra abdominal increase in pressure is maintained will
predispoée to formation of an indirect type of sac, or if a
congenital sac be preseat, to development of an abvious hernia.
This mechaniswm is seen when 1lifting a heavy load the muscles
are taut, a foot slips and the weight is suddenly femoved.

The muscles then relax but the pressure within the abdomen may
be maintained by descent of the diaphragm and deep inspirstion,
or sudden gasping. . lMany hernia are associated with such a
history of strain, énd only . one may have been noted by the
patient, the swelling being seen shortly afterwards. n

such a case a congenital patent sac is probably present.
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the presence of a patent sac per se is not dangerous.sq
long as no unexpected pressure is imposed on the muscles, and -
so long as the muscles are efficient. In health and with
normal degress of erfort being called forth, hernia'wiliinot
develop.

Severe strain with the feet firmly braced does not seem,
according to iallis 10, to initiate hernia, but when the foot
slips and the thigh flexes, the bu%tressing efiect of the ex-—
ternal oilique is removed and the internal ring rendered mbre
vulnerable by being practically and momentarily ungarded. |
Increased intra abdominasl pressure being maintained unuer

these conditions predisposes to indirect hernial formation.

THE RESPONSE OF THE CANAL 40 A
CREFORMED HERNIAL SAC

‘Under ordinary circumstances and in health, a preformed
sac is not dangerous, and only as a result of thése factors
which have been reviewed above, and which result in'ﬁusole
weakness, or in wmuscles being taken off of their guard as a
result of sudden unexpected strains, is the sac of importance.
Then it may be filled with part of a viscus, and hernia
appear.

When this occurs, the swelling is at first reducible, but
with its formation the inguinal mechanism has been rendered
less perfect and the condition is liable to recur after a

less/
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less poweriul strain than was required for the first occasion.
Bach successive descent further weakens the structure of the
can+1 so that it becomes progressively less competent'and
anatomical changes follow. The'rings become permanéntly
dilated to a greater or less degree, the musoles‘are weakéned,
mﬁscle tonus is lost, and in due course, their»éffectiveness

is negligible.

CONCLUSIONS

From an analysis of the anatomy and function of the in- |
guinal canal it apoears that the structure is an intricate
structure which depends for its eificiency upon powerful/aﬁd.
integrated action of the anterolateral muscles of the abdomen,
the buttressing effect of the fascia transversalis, and the
sphincteric actions of the conjoined tendon and internal ab-
dominal muscular ring. In health this mechaniswm is valvular,
and prevents developuent of hernia, but, as a result of strains
multiple or single, minor or major, in the presence of a con-
genital patent sac, with the muscles in a state of relaxation,
hernia may appear. The possibility of muscle weakness fol-
lowing upon gridiron incisions for appendicehtomy‘through
section of certain motor fibres from the ilio-hypogastric nerve
to the lower:part of the internal oblique is important. This
may‘reduoe the efficiency of the ihguinal canal and predis-

posing to hernia formation.
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As the presence of a patent congenital sac may predispose -
to the development of hernia; and especially when associated
with strains, it follows that a rétional repair Tfor those
cases of inguinal indirect hernia, where the muscles and ab-

" dominal rings are efficient, consists of removal of the sac
alone and in relying upon the normal mechanism of the canal
to prevent recurrence.

It is equally obvious that where the muscles are weakened,
canals stretched and rings dilated, or where there has been
motor nerve damage, thét an effective repair, must streﬁgthen
both the internal abdominal ring in crder to supplant the im-
paired sphincter, and also the posterior wall of the canal.
Also the patent peritoneal sac must be removed at a high level.

The nature of the anatomy of the fascia transvers:lis and
conjoined tendbn demonstrate the need under such circumstances,
for an operation, which will particularly reinforce the medial
part of the posterior wall of the canal where the conjoined
tendon may be poorly developed or insert, in an abnormal
fashion. - It is in this part, laterelto tie pubis,.that direct
hernia is liable to develop, and any efficient plastic repair
must guard this area as well as the intermal ring.

From a study ofithé‘conjoined tendon one sees that the
structure is often not suitable for use as an instrument in
repair. Also, a deficiency exists below its inferior margin

which/
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which is protected primarily by the fascia transversalis, and

the importance of this structure as an operative factor is

evident.
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CHAPTER 8

STRUCTURE AND OLASSTIFICLTION
OF INGUINAL HERNIAL,
ANATCMY OF THE SAC.

riesselbach 1 divided inguinal hernias into exfernal and
internal varieties, depending on their relation to the deep
enigastric artery. |

The external hernias ére also kmown as "obligue" or nino
direct"; +the latter term, which describes the obiique position
taken by fhe hefnia.in its passage from the internal to the
external ring, is the one most commonly used.

The internal hernias wnich pass between the deép epigastric
artery and.the edge of the rectus muscle are known as. directd,
because they come direcfly through the abdomingl wall, internsal

to the internal abdominal ring.

tr

STRUCTURE OF INGUINAL HERNIA

A hernia consists of contents, a ssc containing them, and
the overlying coverings.

1. THE CCNTLHTS It has Dbeen stated that any abdominal

viscus may be found within 2 hernial sac. Usually, however,
it contains omentum or intestine, caecum or colon. The
large intestine is less frecuently present than the small,

and omentum more than any other viscera.
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{a) If a lieckel's diverticulum is present, the condition
is known as a Littre's hernisa. his is uncommon,

and more Ifrequent in femoral than in inguinal
hernisge.

(b) “Vhere only a small part of the ciicumfercnoe of the
bowel is involved, there is a Richter's hernis
This is found only in small sacs, where the neck
is narrow, and is of significance in that strangula-
tion may develop in the abszsnce of any previous
warning oi its presence.

(¢) Where the caecum, bladder, or ascending colon are
located in a hernia, but outwith the sac, wiich
is stretched over theu.

The sac may contain small fibrinous bodies where the
hernia is long standing, and frequently. also smali quantities
of free fluid. Loose bodies are unoomﬁon, but may be mul-
tiple, and vary in size from a pin's head to a split ?ea.

2. THE SAC The sac springs from that part of the peritoneun
Which originally overlay the intern:1 ring, and is formed from
normal peritoneum. It may be multilocular or hour glass
shaped and vary in size from a tiny diverticulum seen with
difficulty at the interneal ring, to a huge voluminous beg
filling the sérotum,'stretching it and causing it <o depend

to the level of tae knees.

As the hernia increases in size it enlarges, thickens,
and alters in shape. The neck may remain narrow, but more
frequently stretches, and accordingly stretches the related
muscles of the internal ring and canal itself. It is adhercnt
to a greater or less degree, to the surrounding tissues, and
it must be‘remembered that when a hernia has been reducéd,

the/
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the sac still remains in situ, ready once again to receive
any viscus which may be extruded into it.
it may be congenital or acuuired.

(4) Congenital

(1) vaginal or Congenital Indirect Inguinal Here
the processus vaginalis faoils to obliterate at
any point, and there 1s a free comuunication be-
tween the neritoneal cavity and the base of the
‘scrotum. The ves and testicular vessels are
embedded in the wall of the sac, a point of very
practical importance to the surgical treatment.

(2) Punicula ‘"The processus is partly obliterated
above the tlestis, but & process oi peritoneum still
extends into the inguinal cansl.

TN o . N ’ » . . . .
(3) Interstitial Here there is a sac arising as a
diverticulum rrom the original processus vaginalis,
~and locared between the muscle layers of the ab-
dominal wall. : '

(4) Infantile Here the processus is obliterated above
the teéstis, but a diverticuluwa remains ante.ior to
a Tunicula. sac. o o

(5) Encysted This is a congenital sac,
process ol peritonewn lying front of
sac up to the extern:zl ring.

plus a second.
thie congenital

1. Infantile o1 Encysted hLernia (llernia with s double Sac).

Infantile and encysted hernis are similar. This type
was first oboerved by liery e and retit 5 in 1701, by LeCat4'

i

in 175%, and was described by Iley ~° in 1764. Hey designafed
it Infantile Hernia, possibly because tne case he saw was in
an infant. Later, Cooper L found it sssociated with a
hg@rocele.and gave the name Encysted Hernia. Thé only
difference between Hey's and Cooper's cases was that in Hey's

1

the tunica into which the Hernia protruded was empty, and in

\

Cooper's the tunica vaginalis contained a hydrocele.
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In infantile or encysted hernia the wrocessus vaginalis
ig closed only at the internal ring. Intraabdominal pressure
éided by the descent of the testis causes a sac or pouch of
peritoneum to descend in Iront of the cord or vaginal =rocess.
More usually there is an invaginatvion of the hernial sac info
that of a hydrocele. These hernias have three layers of
serous membrane between the sac contents and the skin, the
peritoneal sac, and two layers of tunica vaginalis. These
are interconnected at the neck of the sac.

Interparietal (Intraperietal, Intestitial) Hernia

Interparietal hernia is almost always indirect and usually -

: of -
occurs in the wale, as a result of an anomaly testicular de-
velopment. Three varieties are degcribed.

1. Properitoneal In properitoneal hernisa the sac

burrows between the peritoneum and the transversalis fascia.
“here are often two sacs which may be hour-glass snaped or
bilocular. |

All hernias with bilocular sacs communicsgte by a common’
opening with the abdomen.

2. Interstitial Iin interstitial hernia the sac burrows

either (a) Dbetween the transversalis muscle and fasciaj
(b) between the fibres of the internal oblique muscle; (c)
between whe internal and external obligque muscles; or (a)
between the transversalis fascia and the external obligue

muscle or aponeurosis.



178
(B) Acquired

(1) ‘Cblique
This 1is & process of perltoneum exctending througzh

the internal ring for a variable distance tonmrqc
the base of the scrotum.

(2) Direct ' .
The direct sac penetrates the fascia transversal is
medial to the deep epigastric vessels, and is over-
laid by the stretc .ed or atrophied con301ned tendon.
Two varieties are described:
(a) Diffuse
This is a generalised bulge of tqe posterior
wall of the canal.

(b) Punicular
A sac penetrates the fascia transversalis at
any point in the posverior wall, frequently just
lateral to the pubic tubercle. It may be
several inches long and w1ch a narrow neci,
and may be

(1) #xiernal  According to its relation to
. ) the obliterated hypogastric
artery.

or (2) Internal.

(3) saddle Bag or rantaloon
‘Here there is a direct and an indirect sac both.
present on the same side, but separated irom one
another by the deep epigastric vessels. The two
gacs ove.lie the vessels as do sauale bags on pack
mules.

The typical oblique or funicular sac, whether congenital
or acquired, has three anatomical lelSlOﬂS - neck, body, and
- fundus. The neck is that part in relation to the deep aspect
of the internal rins. At this point it is frequently thickened
and may be attached to the cord by adhesions. This attachment
is of importance surgically, and‘must be freed at operation,
otherwise the 1igatéd stump will not retract to a sufficiently

high level to prevent recurrence.
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The body varies in shape and in size,'and may be adhérent
to its related tissues in the cord.

The fundus is rounded and may be located anywhere between
the internal ring and the base of scrotwa.

It must also be remembered that a hernial éac bears a
close relationship to any undescended testicle in the caha1, ‘
though under such circumstances, the problem usually centres
round the testicle rather than the potential hernia. .

The unobliterated proceséus vaginalis forming the sac of
congenital hefniae almost invariably lies antérior or sﬁper_'
ficial to the structures of the cord. Only in largé and
chronic cases does the coxd lie along its inner side.

Anbacquired sac might reasonably be expected Go develop
along the site previously occupied in foetal life by the PLO-—
cessus vaginalis, but the obliteration of this is usually so
complete that in an écquired inguinal hernia it finds an easier
- pathway along the inner side of the deep epigustiic vessels.

The text book description is usually, that the deep
epligastric vessels and cord lie on the inner side of fhe neck
of the sac in obligue herniae. This is so in iargé chronic
cases, but in the small types where the sac is still in the
canal, the neck is on the inner'side of the cord and betwgen

it and the deep epigastric vessels.
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With increase in size of the sac, there must take place
some degree of rotation round the cord to account for this
change in relationship. Elliot °° has remarked on how at
operation one may see the neck in an oblique case, lying at
first to the inner side of the cord, the body passing anter-

position.

iorly to assume further down the canal a lateral »ire. iie
believes that if this were seen later, the sac would be located
along the outer side of the cord entirely;

Histologically, it consists of a single layer of endo-
thelium resting oh a delicate connective tissue with inter-
mingling of elastic fibres.

3. THE COVERINGS 'These are derived Irom the surrounding

tissues of the abdominal wall, and vary with the site of the
rupture. They have been indicated in the section on Anatomy.

CLASSIFICATIONS OF INGUINAL HERNIAR

Several Classifications may be adopted. One has already
been indicated in the first section, according to the type
of sac present. The second is on clinical grounds, and the

third on angtomical.

GLINICAL CLASSIFICATION

1. Reducible.
2. Irreducible or incarcerated.
3. Strangulated.

Any of these may be either; (a) irimary or (b) Recur-

rent, that is recurrent after former operation.
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ANATOMIC.L CLASSIFICATION
1. Indirect Inguinal. . - '
(1) Complete 3crotal: (a) Congenital (b) Acquired
(2) 1Inguinal: - (a) Congenital (b) Acquired

2. Direct Inguinal: (a) Diffuse | (b) Funicular

The term "scrotal" implies that the rupture anatomically
extends into the scrotuu, and generally to its base. "In-
guinal"; on the other’hand,'indicétes a rupture outwith the
boundaries of the scrotﬁm.' This is often known as a "bub-
onocele."

In regard to direct hernige, it is rafely possible,
clinically to differentiate between a diffuse and é funicular
sac. The former Fig. 21 is more generally bilateral tian
the latter Pig. 22 and presents as a wide bulge over the
canal. Distinction clinioally is not easy. .

Special terms have been given to certain tyces of herniae,
forming the basis of yet one more classification, such as
epiplocele, enterocele, etc. This is not usefﬁl for general
purposes, but is of value in association with other expres-
sions. For example, a hernia could‘be described as a rrimary
Reducible Cblique Epiplocele.

Thére are many varieties of sac, many possible contents,
differences in their coverings, and in théir size. This raises
the question as to the feasibility of one operation being ad—

equate to all problems of repair. It is surely evident that

it/
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it is not possible to addpt a standard operation for this con-
dition. iuch has been said in lute years of individualisa-
tion in the treatment of herniae, and a plea been submitted
in favour of allowing the surgeon to select the typevof opera-
tibn best suited to the needs of each partvicuiar case.
Otiiers oppbse this sugzestion and urge a standard type of
operation. They state that individualisation run riot 1s one
of the main causes of recurrence, and that it is neither des—
irable or logical to pe:mit the continued existence of haif
e hundred difierent operations for the cure of a CcOolon CONl-—
plaint.

The truth lies éomewhere between fhe two extremes. At
the moment, there are 1too many modifications of Bassini, Fer-
gusoh, Halsted, liacEwan, too many different methods of using
fascial sutures, and too many points in dispute about the
disposal of the sac, the best way to deal with the internal
ring, and so on.- On the other hand, Bearing_in min% the
structure of a hernia and the many tynes encountered, it is
surely not possible that any one can seriously advocate the
use of one stendard type of operation for its repair.

At least three operations are necessary to cover the
requirements of renair. Simple herniotomy, simple herniotomy
plus reinforcement of the fascié transversalis, and fascial
sutures. 1 suggest in this thesis a fourth, the use of whole

skin/
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Fig. 22
DIFFUSE TYPE OF. DIRECT HERI'TIA
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Fig. 23
FUNICULAR TYPE OF DIRECT SAC
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sKin graits inlaid to reiniorce the canal and internasl ring
as a substitute for fascia. These opera .ions cover all the
reguirenents for repair. Individualisation comes in only in
| selecting the exact operation for each case out of the avail-
able threé, and in minor points of technigue during the per- |
formance of each. )
A study of the structure of a hernia and the varieties
of sac suffice to indicate that a standard operation is siﬁply

not practicable.
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CHAXTHER 9

ETIOLOGY OF INGUINAL HERNHIAE
This has already been indicated to a certain*extent af‘
least,lin previous chapters, but several points remain to be
discussed. | |
The guestion is in two parts, the etiology first of the

direct type, and secondly of the indirect.

DIRECT INGUINAL HERNTIA

It has been stgted that 25-30% of all inguinél hernige
are direct and that of these, 60% are bilateral. L. |

The protrusion is due to an acquired défect in the
posterior wall of the inguinal canal, and, in a propsrtioé of
cases it méy aléo be associated with the presence bf an indir-
ect sac. The acquired defect which permits the condition to
develop may arise from several causes. Any condition which
weakens the posterior wall may be regarded as ﬁredisposing in
effect. The precinitating factors‘are those due to strain
from any cause.

It has been shown in Chapters 3 and 4 that the integrity
of the posterior wall of the canal depends upon the presence
of a strong layer of fascia transvsréalis, with alsd an ef-

ficient conjoined tendon.- The developmental or acquired

anomalies/
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anomzlies of the conjoined tendon whicn, by partial atropny

or abnormal insertion produce a deficiency medislly in the
posterior wall are of high importance. The type oI strainr
which leads to sudden slackening of the transversalis fascia,
and relaxation of the conjoined tendon whilst increased intra
abdominal pressure is maintained, is the most comiion precip—
itating factor.

Where there has been .a previous appendicectomy tirough a
gridiron incision with damage to the motor fibres of the lower
part of the internal oblique and transversus abdominis there
is an incireased liability, 26. 27. 28. and, in a uroportion
of people of asthenic build, natural muscle weakness, bilateral
and generalised, vredisposes to direct herniz formation.

| Direct herﬁiae differ in cértain respects from the in- .-
direct. They are usually bilateral, aré found at avlater‘
age, arenot common in females, and rare in children. These
findings are dué to difiering etiolugical factors in the two
coinditions and will presently by analysed.

In a series of 849 cases investigated by Erdman 2. 222
were bilateral and of these, 2065 were oblique, 69.5% directs
and direct associuted with indiréct 63.49. In nmy owh series
of 104 directs, the condition was bilateral in = 30.

Coley -°

in = review of 3000 consecubtive herniotomies, found
636 bilateral cases, and of these 82 were direct with the

large/
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largse preponderance of 465 bilateral indiréccs in the male,
of which 255 Were_invadults. Despite these figures of Coley,
it is generally accented that direct herniz is more ﬁsually
bileteral than indirect, and the reason for this lies>ih the
fact that if is associated as a rule with a general muscle

weakness., Andrews 4.

comments upon Coley's figures, and
remarks "it is only reasonable»to call attention to tlhwe
large number of children in his series." ﬁahy of these were
undoubtedly congenital, and, in any case there is reason to
believe that Coley selects his cases and would thus tend to
avoid many types of bileteral direct as they are s0 prone to
recurrence.

Direct herniue are not comuwon in soldiefs, or in young

5.

healthy adults but in the spare type of subject and in-
those of poor physigue., If is recognised that a large nunber
of apparently normal neople exiibit a "bulge" in the inguinal
regioh which caﬁ be well demonstrated if the putient stands
with the heels together and head and shoulders thrown back.

In a‘seiies of 100 normal male aduissions to the civilian
wards of WoOdénd Hospital; Aberdeen, Tthis bulge was sought

for and found to be present in 25%. The average age of the
patients was forty-six years. They were all admittea for
treatment of haemorrhoids, remoﬁal of.appendix, varicose veins

and other conditions not related to the inguinal canal. in

a/



-190-

a series of 50 female patients admitted to the same.hOSQital,
and with an average age of thirty-two, only 4% showed any
bulge, and in none wasg it so obvious as those disﬁlayed by
the male subjects. In 100 soldiers admitted to Oldmill
iiospital, Abérdeen, with fractures of the upper eitremiﬁy or
other conditions dissociaved froum hernia, a bulge wes found
in only 7%. The average age of the soldiers was twenity-six.

Brdman 2 found that 30% of a serieé of admissions without
,hérnia displayed the bulge, but that 92.3% of direet hernice
also exhibited it. (f a series of indirect herniae, 74.24
showed a similar bulge though to a less marked degree.

This bulge is due to muscle weakness, and is co be
regarded és a stigma of the type of individua} wito mey develop
direct hernisze. |

When there is a large indirect hernial sac, dilatation
of the canal and the abdominal rings so impairs the strength
of these structures that the pe terior wall also may give way
and a bulge form medial to the deep epigastric vessels, the
_vesséls separating two sacs, 1ndirect ard direct. This is
known as the saddle bag or pantaloon t:pe, or "direct-indirect."

In my series of 454 cases, it is found in 26 4.
and in Erdman's series of 849 males, was present in 5.8¢.

Coley had 98 in adult males out of his 3000 cases, that is just
under 3%. This variety of direct is entirely due to mechank al
stretching of the parts due to the presence of the large or

chronic indirect hernie.
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The relative infrequency of direct hernia in the fe ale
is attributable to the absence of the spermatic cord. The
femzle inguinal canal is a much more compact structure than .
that of the male, and the posterior and anterior walls in closer
approximation to each other. In my experience, direct hernia
in the female is rare in the multiparbus women and, when
present is generally bilateral.

Direct hernia has'also a relationship ©o pfevious opera-
tion in the area. Reduction of a formed 1argé indirect or
femoral hernia, with consequent inciease in intraabdominal
tension aiong with'%eakening of Hesselbach's triangle c:used

by deep sutures is sufficient, according to Hesselbach to

. ' . ’ e 29
bring on a direct hernia.

1

Any condition however, which leads to muscle atrophy pre-
disposes to its develqpment, and according to MaQGrégor 6.
during the 1914-1918 World War, ther was a twenty per cent
increase in the incidence of hernia among German civilians
due to starvation.

Finelly, there is that type of direct hernia which is a

result of a tear in the iascia transversalis due to a violent

and sudden straii. This has been already discussed.

INDIRECT HERNIA

The etiology of this common complaint F.g. 2% has been
the source of a bitter controversy between the exponents of

Russels/
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7. 8. 9‘, and those who

Rus. els congenital saccular theory,
adapt a contrary view stressing the importance of the inguinal
sphincters and efficiency of muscles. Grey Turner stetes
that whilst tThe saccular hyyothesis of Hamilton Russel is
bheld to exzplain most hernisze said to be acyuired, there must
still be some added weakness or abnormal disposition of the
muscle guarding the inguinal canal.

In addition to muscle weakness, however, it must be rem-
embered that if the mesentery of the bowel is of normal length
and situation, a loop of vwowel cannot be brought down into
the inguinal canal. In old age, there is often a slipping
of the mesentery due‘partly to weakening of thé muscle of
Treitz which assists in maintaining the mesentery ih normal
positioi. This may be & Tfactor in etiology in older people.
In the younger age groups there must be either a degree of

e

visceroptosis or else some abnormality in the length of the
nesentery.

Incidence of FPreformed Sac It has mentioned that the in- -

cidence of a preformed sac is 120 per 1000 subjects examined
in aged people and 47 per 200 according to another authority,
in middle aged subjects. Further it is noted by Baner jee

that 59% of chilaren who are normal have a patent peritoneo-
vaginal process during the first four months of life, and. 449

during the fifth.



-193-

Fig. 24
INDIRECT HERNIAL SAC WITH EXTRA-PERITONEAL FAT
ADHERENT TO IT



~194~

Russel's ‘heory  Russel 10 applied his view that indiréot'

inguinal hernia owes its origin to a preformed sac, to the

treatment of the condition, and believed only in the operation

of simple herniotomy, Tfor all but large cases.

He c ondemned the Bassini operations upon the following

grounds: -

(1) Multiplicity of modifications of operavion. ,

(2) Two theories of origin - congenital and acquired, and both
types of case dealt with by the one operation.

(3) The uncertainty or wesulis of operation, owing to the
uncertainty of the underlying operation principle.

(4) The fetal facility for explaining recurrences as being
due to inherent muscular weaikness. ‘

(5) iiisuse of the truss, especially in children.

These words were written in 1906 1 and the position has
not substantially changed in many centres to tiils day.

the
(1)

(2)
(3)

(4)

(5)

Russel stated that his saccular theory dealt with all of
above criticisms, in that it:

Gave one sound operation of proven good results.
Gave one theory of origin based on observed facts.
" Gave a certainty of good results if the operation was
favltlessly performed.
Gave recognition to the fact that if failure took place,
it was due to faulty operative technigue.

Abolished the truss, save where operation was contra-
indicated or declined. :

He did, however, agree that where the condition is of

7.

standing, with muscle weakness, a repalr is indicated.
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~In childhood be believed that there is only one cause of any
inguinal hnernia, and that congenital. ‘le also agreéd that
dlrect cases are always due to muscle weakness.
There can e no re sonable doubt but that in chlldhood
all indirect herniae are congenital and owe their presence to
a patent peritoneofvaginal_process. In adults, it nust also
'be admitted that a substantial number of peopie have a sinilar
patent sac. But, in adults, it cannot be accepted that all
cases of indirect hernime are due Lo this cause. There must
be at least some precipitating factor.
Strains On Pages 166 to 170 , the effects of strains on the
inguinal canal havé been considered in detail and the res-
ponsé of the canal to the presence of a preiormed sac discussed.
It is emnhasised that there must be a rcason other than a
congenital sac for indirect herniae developing quite late in
life, and in peopte of good vhysique. The role of the in-
guinal sphinctérs has been indicated and the parts played by
the muscles in preventing development of a hernia analyseu. .
Briefly, it msy be repeated that a cong enltal sec is
harmless and not per se productive of a hernla so long as
muscle ftone and co-ordination remain efficient. Muscle weak-
ness from any cause, accompanied by often repeated mild stiuuli,
or one or uore severe strains, mey cause a part of a viscus
to be protruded with formation of visible hernia. In the

absence/
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avsence of a congenital sac, muscle inco_ofdination as a result
of a sudden slip or thigh flexion whils?t there is maintained
an increased intraabdominal strain,’is enou;/h to cause a
nouching of parietal peritoneum into the inguinal ring, and.
éimilar further strains will increase the protrusion of the’
sac until ultimately it also acquired contents. . One sudden
strain cannot by itself cause a hernia other than the special
type known as the "traumatic hernia." It is a well known
fact that the finger cannot be introduéed by force through
the internal ring save in the presence of a patent peritoneal
i : .

sac. If such a strain could cause hernia the condition would
be universal and the most common variety would not be the
inguinal.’ The ideal sites under these circumsitances would
be the oesophageal oriiice of the diaphragm or the femoral -
ring. Yet, in men these herniae are by comparison with the
inguinal fype, rare. ,The most iwportant factor in etiology
of indirecf ingﬁinal'hernia is the pres.nce of a patent con-
genital sac.' ’ |

" Other factors may increase liability to hernia‘formation
and others again may act as precipitating factorg, ovut the
patent sac is THE mos & imortant single reason for the
develonment of the large majority oi inguinal herniae.

Jtarvation Factors such as starvation, debilitation, anaemia,

or any condition causing a lowering of muscle tonus will

reduce/
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reduce the efiiciency of the sphincters and predispose to
\ .

weakness of the rings and onset of rupture. In Germany
during ghe last War, there was a 450% increase in incidence,
of inguinal hernisa in certain hosﬁitals in 1918 as'opﬁosed to
1914.  This was considered to be due to food shortagze, sub-
sequent loss of subcutaneous fat, and muscle flabbiness. 125
- Heredity The queStion of a heredivary predisposition’has been
discussed by Eccles, and a "constitutional diathesis" le
by lacGregor. According to Eccles, quoted by liacGregor,
25% of all people suffering from hernia give a definite histo}y
of famil.al predisposition pointing to a transmitved stfain
of muscular deficieﬁé; as typical as a facial feature of
birth mark.

In my experience, this is not so. A1l of my 350
cases of indirect hernia, and also the 104 patients with
direct were exemined from this point of view. Only 9%
gave a familial history, and, in view of the faut tha:t 2%
of all recruits duriﬁg the 1914-1918 World War Zp gave a
history of being, or having been airected by he:nia, the
probability is thet the figure of Y% could be explained simply

by the frequency of the condition.

Importance of lluscles = Murray 14. coupared the sacs of

infants and those of adults who were conside ed to have
congenital sacs, and observed marked differences. In infants,

the/
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the sac in characteristically lon:;, narrow and constricted
at its proximal end. In adults and older children he foﬁnd
that many sacs were simple bonical yrocesses evaginated
through a relaxed abdominal ring, and not resembling in‘any‘
way true congenital types. liany of these had a recent
history and the type of sac could not be attribuﬁed to simple

mechanical swretching by a contained viscus.

15. 13.

It has also been observed by‘Edﬁards and acGregor ’
and many others that wilitary recfuits called from sedehtéry
occupations heve an initisl high incidence of hernia during
the early period of training; bus, that if the muscles can
withstand exercises4and marching for a few weeks,>ﬁheveffeot
of training makés deveiopmnent of later hernié unlikely.
The importance of the muscles is recognised by the Service
Authorities, aﬁd . surely, with.evidence to hend, they
must be regarded as playing an imyortént part in the etioiogy
of the condition. |

Frost estime.ed tnatAll.7% of all railroad employees
have some form of inguinal hefnia.‘go‘ |

From an occupational point of view, the condition is
more common in those whe nave to adopt a stooping position
freQuently, or with slighﬁAfleXion of the tihighs, impose
tueir weight against an obstacle. This also is dirficult to
reconcile with the saccular theory of hernia, as it is iuprobable

that/
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tnat congenital sacs are moré common in sudh workers. ‘he
point is, that stooping or heavy Work with flexion of the
thichs causes the inguinal sphincters to work at a mechanical
disadvanfage.

A leading editorial article in the AmericanJJourﬂal of
Surgery 16.has pointed out the gtvitude of industry and insur-
ance compznies to hernia and euphases thgt they regard the
condision as being due to muscle weakness on the part of the
individual - except of course in true traumstic hernicve ;
and these organisations attach considerable impor.ance 1o
the preformed sac theory. The efiect of strain at work
. 1s dismissed as Very subwidiary factor in the etiology.

The welght of evidence however, supports the theory that
whilst a numbef of cases owe their oxrigin to a ratent con-
genital sac, a large number are due to other factors, and
of these muscle: inco-ordination and strain are the mare
iuportant.  NeVefthe1ess, in ohildgood the higher proportion

of cawses are cong:nital in origin, and in infancy, all arc.

ETLOLOGY

CSPECIAL  4YPES OF IHGUINAL HERNIA

TRAUMATIC
True traumatic hernis is very rare indeed, and in order

to be diagnosed, must fulfil certain requirements.
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1. There must be a proved relation to an accident by early
examination.

2. It must have appeared early after the accident and be
accompanied by pain. S

3. It must be proved that it did not exist before the ac-

' .cident. ‘

4., It must be accoupanied by considerable damage to tissues.

5. There must be a clear cut history of trauma either by a
blow, a fall from a height, or laceration by an instru-
ment. :

These requirements are to be fulfilled before the con-
| 17.

dition can be considered traumatic in origin. .
This type of hernia is excessively rare but does e.ist,
and trauma must therefore be considered an etiological factor

in at least a proportion of cases.

SXTRs  SACCULAR HERNIAR

This type of hernia relates to a sac, but the affected
viscus is either definitely outside iv, or so attached that

possible. The organs most comumonly

simpleAreduction is im
affected are bladder, caecuﬁ, appendix, ascending colon, sig-
moid colon or a combihatidn of these. There may be an as-
sociated saccular herni:.. For the hernia to be extrasaccular
the organ involved must slide down from its narmal position
and drag with it the related parietal peritoneum.  The
condition may be congenital or acquired, due to several causes,

and vary somewhat according to the viscus affected.
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Certain basic princip.i.es remain common to all sliding
herniae, and these are first discussed.

Congenital ®xbra Saccular Hernis
g

1. In foetal life, a fold known as the plica vasculeris runs
from tie mesorchiwa zlong the posterior abdominal wall
to end in the czecum or appendix, weseniery or ilewu.
Gubernaculzr fivres mey pass in this fold, and the
testicle in its descent pull upon o:.e of these viscers
to forw an extra saccular herniea.

2. T e nosterior surrace of the embryo caecum, appendix,
ascending colon or wladder, may develon adhesions to
the peritonew. cov.ring the yet undescended testicle,
and be draggzed doww with it. 1lo. !

Acouired extra saccular Hernis

1. There may be a condition of enteroptosis predisposing to
hernia formation. In the cuse of the cascum and
ascending colon, si.moid. or in some cases, Tterminal
ileum, this fact with the presence of an incom.leve
covering of meritoneuwn to the viscus, umakes the re.ro-
peritorneal area lie in closer nroAlmltv to the 1nter ul
ring, and predisvose TO proldwse through it.

2. A lerge indirect inguinal sac wmay, during the period: of
: its enleury rement drzg down the varietal nerltoneum of
the posterior ubdoanul wall and with it caecum, colon
or appendix, occasionally also the bladder.
The majority of cases occur on tie right side, but

1y W s . ‘ .
Foerster ™~ collected ©ift, TFour c ases on the leit side as-

sociatet with transposition of the viscera.

EXTRA  SACCULAR HERWIA OF 1THE BLADDER

In the special case of the bladder the organ may be
dracsged down by traction of a large direct or indirect sac,
most often the forier. But one other cause peculiar to the

bladder/
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blzdder depends upon distension of the viscﬁs associated with
prostatic hypertrophy and urinary retention. Bladder dilata~
tion and hypertrophy may be followed by sacculation of a part .
of the wall into the posterior wall of the inguinal cansl.
In indirect cases as the peritoneum of the bladder closely
attaches to its posterior and inferior surfaces, and every
sac iﬁcreases at the expense of narie.al peritoneum, it is
obvious that it will gradually come to dfag the attached
bladder down wiﬁh it. Thus a portion of the organ wé&ivnay
ultimately form the inner and posterior part of the sac.

Any factor which dilstes the hernial rings or lncreases
the volume of the blédder favours the development of the
condifioh. |

It is genersglly found in adult life and old age though
rarely in young children. Watson Bl found thrity cases in

children under 12 years. This is extremely rare.

EXTRA SACCULAR HERNIA OF THE CARCUM

BTICLOGY
The etiology of this condi:iion is discussed in detail in
Chapter 19 but the main points may hexre be conveniently
summarised.
1. DTersistance of the ascending mesocolon.
2. rossession of a mesocaecum}

3. Adhesion of the developing caecumn to the descending testis.
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4. Abnormally long mesentery of the sigmoid colon.

5. The normal close proximitj of the caecum to the internal
inguinal ring in the erect posture.

5. General visceroptosis of the abdomi:ial or:ans.
7. Overdistension of the bowel.

8. By Bagculation, that is where the caecum enters the sac
secondary to another organ. :

Hernia by Basculation Here the proximal end of the ascend-

ing colon, or term.nal ileum, or perhaps omentum enters a Ior-
med hernial sac. With further descent of the afiected viscus
the caecum is secondarily drawn. into the sac, forming an anglev
with the wall of the primary viscus.... hence the term Bas-
cultation. |

There may be a combination of any oi the above factors,
but in all cagses of true sliding hernia, that 1is extrasaccular
herniae, the primary cause is a slipping of the posterior:
parietal peritoneum on the underlying tissue. = The sequence
of events may be described as first, slipping of the parietal
peritoneuwn, secondly traction on, or ptosis of the caecum,
descending or ascending éolon or sigmoid, descant of the af-
fected viscus and finally its partial deperitonizatio.

True sliding or gliding involve chiefly the caecun or
sigmoid colon. |

fA secondary factor in development is increased intra
.abdominal pressure which directs the caecuw to the internsl

inguinal or femoral rings.
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After the development of the condition other organs may
iind their way into the related sac.. Omentuu and small in-

\

testine is frequently présent, and, on the right side, the
appendix. These may be affected either by traction through
adnesions to the primary vigcus, or merely graviate naturslly
because of the patent sac and patulous rings.

Once started the condition is progressive, end is aided
by vhe sheer weight of the intesuinal cbntents; |

Further detalls concerning the etiology of this type of
hernia are given in the Chapter dealing with Sliding Hernia,

Chapter 19,

RECURRENT HERNIAE

The problems of recurrence are discussed thrOughQut tgis
thesis but may be summarised as due to one or more of the
following factors:

1. Imperfect‘choice of‘opefation.

2. Bad technigue during the performsnce of the selected opera-
tion. ’

- . s i 32.
3. Badly chosen operation vadly wnerformed. 7

4. Too early freedom from bed after operation.

5. Too early return of strenuous work. Twenty to twenty-
five wer cent. of all umen zre obliged to return to
conditions of wors w-ich predispose to development of
hernie, and thus also of recurrence. 20.

/

6. Iack of co-operation on the vert of the pastient during

the post-operative periovd.
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7. - resence of so.ue constibtutionzl predisyosing vactor such
as chronic bronchitis, bronchiectasls, pliymosis, pros-
tatic hypercrophy, or chronic COHStlDathJ.

. Post-operative sepsis.

9. Immediztc acute or subacute post-operative bronchitis or
' pneuwnonia,.

10. Violent stfaining during return from anaesthesia.

Of all these, the most common are the first two, the -

. . . o . 21
choice of operation, and the excel ence of its periar.iance.

Certain of these factors in recurrence are outwit: the
surgeon's control but of thosé which are undef his control,
the following points may be.lisfed as being most freqguently
concerned:

1. dllure to e|1m1ﬂdbu the sac in its entlrelty, and at a
sufficiently high level.

2. Pailure, efiiciently to narrow the internal ring and rein-
‘ force the posterior wall of the cansl. 22.

3. Pailure to observe the ﬂregbnce oi a second sac on the
affected side.

4. USe of nun_ao orb ble sutures provoking onset of late
sepsis. o

5. Deep or superiicial inrec.ion of the wound area.

6. Failure to forestall vnost-operative chest lesions by the
routine use of C.0., and Oxygen inhslations wsre pos-
sibility of such coﬁnlications are anticipated. (see
section on anaesthesia.).

7. Selection of case suitable for operation. This is men-
tioned as being or importance vy Cole.. 23. 24. Here
is a clue to the success wuich he claims in his tre::t-
ment of herniage. In my view, cases should not be sel-
ected with a view to collecting satisfactory stetistics.
Any coumpetent surgeon could then gatiier large series of
successful/ ‘
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successiul casesg were he to c.oose only lealthy young
‘gdults with small ruptures. ‘he wossible beneiits:
of operation should not be witheld from anyone who
desires thew, unless there are obvious contraindications
to operation, such as phthisis, heart iailure or other
grave systeumic calamity.

8. Direct hernize are more prone to recurrence then indirect
for reasons which are umade clear in the sections on
anatomy, and operative trestment. 24.

Age bears a ce: tain relationsiip to recurrence also.
o 25 . . L . . .o
Murphy ? found in an elaborate analysis, a recurrence of just
one per cent for cases under & year old, rising to over nine
per cent for people over sixty. These Tigures are from one.
of the foremost clinics, and for indirect herniae only. It

is reasonable to suppose that they may be much worse in many

others.  The Tact emerges that recurrence increases with'age.
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C HAPTER 10

SIGNS, SYM,TOMb AND COM:LICATIONS OF
INGUINAL HERNIAE

— —— —— —— — o—— S Smmy  w o— et mwmn v owd - wn eeew  w—

INCIDENCE
0f 160,545 men in the London district recruited during -
the 1914-1918 World War 1.1% were unfit for Militarj service
in any category owing to gross inguinal hernia. In 1907,
of 3162 adults investigated in workhouses, 2% attributed

their pduperlsm to tne incapacitating effects of inguinal her%%*.

SEX INCIDENCE

There are 98.9¢% in males, and 1.1¢ females - accordiig

L s 1. = - . T .
to Pallis. In my own series, 96 % were in the male.

AGE OF ONSET

The coudition is found at all ages rrom birth to the
tenith decade. Indirect herniae are found at a younger age
on the whole, than are direc’s, which are more common in uen

over Tforty.

OCCUPATION

In a large American Series, 1. 82.5% had engaged in wa k
involving heavy lifting or working with heavy weights. It

is/
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is accepted that very many men give a nisvory oi strain wiilst

at work. In my own series, 29.6% give a definite. history
of strain. In none was there a true proven association such

as requifed legally in the diagnosis of traumatic cernia, but
the paﬁients were convinced that the strain was a factor in
etiology. Frost Il estimated thot 11.7% of all Railroad

Employees had some form of inguinal hernia.

RELATIVY INCIDANCE  OF
'DIRECT 00 INDIRECT

In my own series, 22.9 % were direct and the remainder in-
direct. PFallis, in 1600 cases, had 15.7% direct, the remain-

der indirect. Tie latter are much more frequent.

BITATERATL
Of indirect cases, Fallis'l' had~28.5%. I had 10%
which were bilateral. Directs are more commonly bilatefal
than indirect. = 28.9 % of 104 direct éases in my series,

wee bilateral.

‘CLIHICALi SIGHS AND  SYHTOMS

1st'Stage of Development This is the phase before any swel-

ling is apparent énd the hernis is in process of far cing a

passa;e through the internal ring. | Here there is often mod-
erately acute pain over the ring agguravated by exercise, re-
lieved by rest and lusting for varying lengths oi time. in

addition/ |
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addition ther: is often some generalised abdominal discomfoft,,
orften in the epigastrium,and sometimes referred tovthe back.
At this stage evidencesorf hernia'are-purely'subjective and no
objective sigﬁs can be detected. VWith the onset of the sec-
ond. sta e, that is when the hernia has passed the infernal
ring there may be visible swelling over the canszl.

second stage of development As a rule, the patient notices

some discomfort which attracts his attention to the vart in
which the abnormal swelling is found. This swelling at first
is present only intermititently, disappears on lying down and
is ageravated by exercise or standing up.

There is frequeﬁtly o sensation of weakness o0 heaviness
in'thevinguinal region, and there may have been a bursting
pain or tearing feeling a short time.prior tb the onset of a
swelling. . dany are at first unaware of any abnormelity other
than a small painless bulge for which treatment may not be
sought until more serious signs have developed.

The swelling may be at any age from early infancy to late
adult life, but, havin; appeared, is progressive though
symptoms may be few. Under exceptioﬂal circumstaubcs, it
mey cure spontanedusly.

According to Cosens 2 wno esamined 20,000 soldiers, the
reéﬁus muscle on the aifected side is often mar e rigid than
the one on the wound side. e also suggests that palpation
over the weakened rinfs produces pain and often a referved

pain to a point avove the umbilicus.
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Two types of pain are associated with the hernia, a
local discomfort and a colic referred to the hypogastrium or
periumbilical area. They are aggravated when the hernia is
"down". This colic is associated with the development of
constipation and dyspeptic symptoms, and may become severe
following incarceration.

Rarely other phenomena may be observed, noticeable
hyperaesthesia over the testls on the affected side or more
rarely still pain referred along the ilioinguinal and genito
femoral nerves to the side of the scrotum, major labius,
penis or Scarpa's triangle.

An inguinal hernia forms, when reducible, and
uncomplicatéd, a soft and compressible external swelling,
which when reduced plops back into the abdomen with a
regurgitation of air or faecal contents causing a gurgling

1

noise and conveying a characteristic sensation to the

examining finger.
Third stage of Development. Here the hernia has passed the

external ring and extends into the scrotum or major labium.
Pain is often less severe in the abgence of complications but
there is frequently a sense of heaviness in the part which
varies with the size of the swelling.

In massive cases there may be pain and gastro
intestinal disturbances often due to constipation. If the

abdomen has become pendulous there may be a dragging sensation
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which can be referred to viscera still remaining in the
abdomen. ) o

The patient must always be examined both prone and
standing erect. In the early case the pubic spine can be
felt below and outside the swelling. This is the character-
istic differential diagnostic point from femoral hernia, and
is probably of most value in the female.
Impulse on coughing. When small, the dimensions of the
hernis and the condition of the canal can best be ascertained
by the examining finger invaginating the scrotum. At this
point when the patient coughs, a definite expansile impulse
is transmitted to the examining finger and the hernia bulges
down on to its tip. This test has been criticised as being
but a wanton assault on the integrity of the canal and
external ring. It is stated to be unjustifiable and
calculated more to inflict damage than to supply information.
But, whilst repeated examinations may ultimately stretch the
canal, and this manoeuvre has been used to produce hernia
and escape military service, yet, as applied clinically can
surely be of little danger. The information obtained is
worth while and useful in establishing the differential
diagnosis.

Relation of hernia to testicle and cord. When the hernia ‘is

larger and occupylng the scrotum, there is a fullness along
the line of the canal and a mass within the scrotum which is
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Figure 2J.

Typical Indirect Inguinal Hernia.
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larger after exercise or when standing erect. This mass
most frequently lies above and in front of the testicle with
the structures of the cord behind it. When reduced, the
canal and abdominal rings are fouhd‘to be dilated and there
is a thickening of the cord beyond the external ring'due to
the presence of the sac.

Where the swelling extends into the scrotum, it can
readily be differentiated from any form of testicular
swelling or hydrocele, by grasping the cord just distal to
the external ring. If the fingers and thumb can meet
separated only by skin and cord, the condition is not a
hernia.

It may be difficult to distinguish with certainty
between direct and indirect hernia. It is said that it is
possible by invaginating the scrotum to feel the epigastric
artery, and locate from that on which side the hernia lies.
This may be possible, but, in my experience it is an
extremely difficult thing to do with any degree of accuracy.

A point worthy of note is that in young children, a
hernia may not be opague to transillumination. In adults,
however, it always is.

Properitoneal Hernia. The symptoms are often indefinite and
diagnosis is rarely made before operation. There is usually
no swelling in the inguinal region to indicate hernia.

A fullness over the iliac fossa associated with an
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undescended testis should lead to the condition being
suspected.

Interstitial Hernia. This may be diagnosed clinically as
it is usually fairly superficial and the swelling may be
palpated.

Inguinal Hernia in Women. Examination of the canal is not

easy and the external ring is difficult to detect. There is
often a fullness over the site of the ring which is most
clearly shown when the patient strains. In obese subjécts
the diagnosis is especially difficult.

Magsive Hernias. These are usually irreducible and may
contain almost any single, or.any combination of the
abdominal viscera. In males the penis may disappear within
the swelling and urine excoriate the skin, In the female
some of the pelvic viscera may be found and pregnancy within

a herniated uterus has been reported.

DIFFERENTIAL _ DIAGNOSIS  OF
INDIRECT _ TYPE.

Diagnogis of uinal Hernia from other Diseases.

1. Differential Diagnosis of Complete Reducible Inguinal

Hernia.

In the male the conditions that most frequently cause
enlargement in thé scrotum which diminishes on pressure or may

disappear, are, scrotal hernia, varicocele and congenital



- 216 -

hydrocele.

In the female the diagnosis of inguinal hernis is
much easier ‘than in the male. The only reducible swelliﬁg
likely to be encountered in the female is varicosity of the
labial veins, which may appear during pregnancy. The
differential diagnosis between complete inguinal hernia and

femoral hernia is usually simple in either sex.

2. Differential Diagnosis of Complete Irreducible Inguinal
Hernia. |
In the male, an irreducible scrotal tumour may be a
scrotal hernia, a hydrocele of the cord or of the tunica
vaginalis, an inflammation or newgrowth of the testis, an

ectopia of the testis, or a hematocele.

Irreducible Hernia in the Female.

An irreducible inguinal hernia in the female must be
differentiated from irreducible swellings of the labium majus,
such as a cyst, which may be glandular; a hydrocele of the
canal of Nuck; abscess, and a fibrous tumour. Hydrocele
of the canal of Nuck is more common in children than is
generally supposed.

Diagnosis of Incomplete Inguinal Hernia.

* 1. Differential Diagnosis of Incomplete Reducible Inguinal

Hernig.
In the male, the diagnosis of an incomplete reducible

hernia is usually easy. The only condition which may cause
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confusion is & funicular hydrocele. Here the processus
vaginalis is obliterated near the external ring, but is open
above, communicating with the peritoneum. This is a rare
variety of hydrocele, and, although reducible, is
unaccompanied by other symptoms of hernia. A funicular
hydrocele may occur in the canal of Nuck.

Incomplete reducible inguinal hernia, or bubonocele,
must not be mistaken for a reducible femoral hernia. .In
males this is less likely to occur, but in females confusion

is probable egpecially if the patient is obese.

2. Differential Diagnosis of Incomplete Irreducible
Inguinal Hernia.

v This must be differentiated in the male from the
following conditions: An incompletely descended testis, a
hydrocele of the processus vaginalis of a partially
descended testis, an encysted hydrocele of the cord in the
inguinal canal, a dermoid cyst of the inguinal canal,
lipoma of the cord, and mélignant growth of the cord.

Melignant diseases of the cord are rare. They
present a characteristic hard swelling, that may have
followed an injury, and steadily increasegs in size.
Metastasis may extend very early along the cord into the
abdomen. |

In the female, an incomplete irreducible inguinal
hernia must be differentiated from the following conditions:
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hydrocele of the canal of Nuck, lipoma and other tumors
of the round ligament, and dérmoidacyst in the inguinal
canal.

Hydrocele of the canal of Nuck is a tense, fluctuating
tumour which cannot be forced out of the inguinal canal.

If it is large, it may be translucent.
In Both Sexes.

Incomplete irreducible inguinal hernia is to be
differentiated from the following conditions that affect
both sexes: 1inguinal adenitis, abscess in the inguinal
region, psoas abécess, exostosis of the os pubils, aneurysm,
lymphogranulomatosis, and in tropical regions, climatic
bubo.

The more important of these conditions are considered
in a little more detail.

The diagnosis must also be made:-

(1) Between direct and indirect inguinal hernia.
(2) Between inguinal hernia and other diseases.
Then, secondly, there is the differential diagnosis
of complete inguinal hernia.
(a) Reducible.
(b) Irreducible.
and finally, the differential diagnosis of incomplete inguinel

hernia,

(a) Reducible.
(b) Irreducible.
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1. Inguinal Adenitis. TEnlarged glands may be confused with:

a hernia which does not descend to the scrotum, but they have
no true impulse on coughing, and are merely Jjerked forwards.
They lie at a lower level, do not emerge from the inguinal
canal, and lack the characteristic pyriform shape of the '
hernia.

2. An_encysted hydrocele of the cord is smooth, tense and

globular, has no impulse on coughing and is fixed by
traction_on the testicle.

3. An undescended testicle 1lying in the canal forms a bulge
which lacks impulée on cbughing, but does give a character-
istic sensation on pressure to the patient, and has its own
characteristic form. It is always accompanied by a hernial
sac, and this may form a true hernia existing in conjunction
with the testicle. If the hernia is reducible, the two
conditions can be differentiated. There is of courée,
absence of a testicle from scrotum on affected sids.

4., Abgcesses coming from within the abdomen may present
into the inguinal canal, and even at the external ring.

They can occasionally be reduced with a gurgle, but are
generally fluctant and“associated with tuberculous disesse
either in the spine or in the abdominal glands. They are
more likely to be confused with a soft lipoma, but I have
seen several where they were difficult to distinguish from a
small indirect hernia. Pus within the canal from a cold
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Figure 26.

Typical Indirect Hernia associated with lipomata.
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abscess 1s under a degree of tension from the overlying
external oblique aponeurosis and fluctuation may be
difficult to elicit. o

5. Lipoma. Fatty tumours presenting into the canal are
often associated with a small hernia, and by their presence
dilating the canal predispose to later hernia. They do not
have a true impulse on coughing.

6. Complete scrotal herniae bear a superficial resemblance
to hydrocele, variocele, a testicular tumours. Inspection
of the cord at the external ring and palpation at that point
should clear up the matter. Rarely a hydrocele may extend
right up the cord and through the internal ring from the
scerotum.,  This is rare and when present, transillumination
will clarify the position unless repeated tappings have
caused & haematoma or markedly increased the thickness of
the walls.

7. Hydrocele. A hydrocele is irreducible, globular, tense
and elsstic, gradual in onset, progressive in growth, dull
to percussion, usually translucent to light, lacking in an
expansile impulse on coughing and generally confined to the
scrotum.

13.
Keller reported a case which illustrates the danger

in mistaking a hernia for a hydrocele: A man, aged fifty-
eight years, was tapped twice with a trocar and cannula and

only a little blood obtained. Severe pain developed soon
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after, and at operation ten hours later a strangulated
hernia was found with haemorrhage in the sac. Death from

peritonitis followed on the fourth day.

DIFFERENTIAL  DIAGNOSIS  OF
DIRECT HERNIA.

The condition-must be diagnosed‘from all swellings
within the canal.

l. Indirect Inguinal Hernisa.

Confusion with a small indifect sac is common, but
some indication may be found after examination of the canal
by a finger into the invaginated scrotum. The indirect
sac on coughing will strike the tip of the finger in a
characteristic fashion, whilst the impulse is more expansile.
In a direct sac the weakness of Hesslebach's triangle can be
detected by the finger. The impulse is less expansile and
most diffuse. Finally, the direct type is more often
bilateral. Little assistance is had by attempting to
establish the relation of the sac to the deep epigastric
artery. |
2. Varicocele. The dilated tortuous veins can be detected
coursing up from the scrotum and causing thickening of the
cord outwith the confines of the cansl.

3. Hydrocele of the cord. The tumour can be rendered tense
by exerecising traction on the cord. It lacks a true impulse
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on coughing and is globular in shape. It may be possible
to demonstrate fluctuation. It does not reduce in size on
lying prone and increases progressively with passing of time,
yet remaing free from the pain of incarcerated hernisa.

4, Cold abscess within the canal. This has been indicated

above.

5. ‘Lipomste within the canal. These do not reduce, are
painless,vgrow progressively and are found mainly in persons -
of obese habit.

6. Undescended testicle lying within the canal. The
characteristic shape and presence of testicular sensgation

have been referred to.

PROGRESS AND CQUPLICATIONS
OF INDIRECT TYPE.

A hernia once present, tends to increase in size in
the absence of active or paliative treatment, but for a
varying length of time will remain reducible. This is to
say, the contents can be returned to the abdominal cavity

by manual manipulation, or change in posture.

REDUCTIGN OF THE HERNIA.

This process is known as taxis, and is performed by
maintaining steady pressure with the fingers of one hand
upon the swelling, at first near the neck, and attempting to
persuade the contents to return to the abdominal cavity.
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The manoeuvre is best performed with the patient lying prone.
and the head low with the feet elevated. The inguingl
region should be relaxed, and this is conveniently ensured
by having the thighs slightly flexed, abducted and externally
rotated. The patient is instructed not to strain during

the manipulation, but to breathe gsteadily and gently.

The neck of the sac is steadied with the fingers of
one hand whilst the other grasping the swelling maintains
gentle pressure upwards, backwards and outwards, in the line
of the canal. When a part of ﬁhe swelling has been reduced
with a characteristic sensation back to the abdomen, the
manoeuvre is repeated until the entire rupture has disappeared.
IRREDUCIBLE HERNIA.

with the development of adhesions within the sac, the
hernia becomes irreducible. These adhesions most frequently
involve omenium, but may also be associated with intestine,
small or large. |

The symptoms and signs remain substantially as for a
reducible hernia, save that reduction is no longer possible,
and there is often increase in local discomfort, comstipation,
indigestion or a "dresgging" sensation in the part.

Impulse on coughing may not now be elicited. There
mey, however, remain some slight expansion on coughing for a
variable period of weeks or months.

The hernia may show periodic mild attacks of local



- 225 -

inflammation. These are frequently due to trauma of the
contained viscus, indiscreet attempts at reduction by taxis,
and mild infection from the inflamed bowel.

In severe cases the classical signs of inflammation
are seen, with swelling, heat, tenderness and redness and
there is some constitutional upset with pyrexia and nausea.
The inflammation may subside or, rarely, go on to abscess
formation. The condition has a superficial resemblance to
strangulation, but there is no obstruction, there is early
pyrexia, and no associated shock; nor is the scrotum so
tense and hard as in strangulation.

The appendix may be found within the sac, and be the
seat of an acute attack of inflammation. This may go on
to abscess formation. The condition is clinically similar
to that of ordinary appendicitis, but modified only in the
site of 1oca1}tenderness.

A messive hernia may be irreducible owing to factors
other than adhesions. If the neck of the sac is unyielding
and the mod%h not greatly dilated, it may be mechanically
impossible to'reduce the herniated viscera back to the
gbdomen. Further, in long standing massive cases, the
abdominal}cavity may not be able to reaccommodate the organs
s0 long located in the sac. In such cases ﬁhere are
generally adhesions which make reduction even more difficult.

Irreducibility is the prelude to obstruction.
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CBSTRUCTION.

Here, owing to increase in the size of the hernia,
to fibrous contraction of, or around, the neck of the saé,
to kinking of the bowel preventing the passage of faeces
through the sac, or to the accumulation of flatus, there is
an obstrﬁction to the free passage of intestinal contents.

This is associated with violent colicky pains,
referred to either the hypogastrium or periumbilical areas
depending upon the site of the obstruction. Vomiting
follows at a later or earlier date depending upon the site
of the block, earlier when ileum or jejunum is implicated.
The higher the obstruction, the more acute the general
reaction, and the worse the prognosis.

In the early stages, constipation and pain is the
rule, with little elevation of temperature or pulse rate,
but, with the progress of the disease, temperature and pulse
rise, vomiting and dehydration increase, the general condition
deteriorates, and the local condition shows swelling, tension
and pain. The hernia is hard to touch, but not so tense as
when strangulation is present.

This condition is often described as incarceration.

STRANGULATED INGUINAL HFRNIA.
If incarceration is not relieved, strangulation will
follow, it may however, take place rapidly and without even
any history of hernia having been formerly present. In the
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presence of a patent congenital sac, the gut may descend and
strangulate within hours. I have personally examined one
man, Case s at 11.0 a;m., noted the absence of hernia,
and operated on the same day at 3.30 p.m. for strangulated
obligue inguinal hernia. The rupture came down according
to the patient, at 2.0 p.m. after a mild twist whilst coming
down some stairs in his house.
The incidence of strangulation is, according'to

M'Iver 7. 2-4% of all inguinal herniae, whilst in a series
of 6892? cases‘of acute intestinal obstruction, 3,267 were
due to this calamity. It is also eight times more common
in men than in womegz
Prognosis. O&er 2000 persons die annually in Great Britain
from strangulated hernia. The prognosis becomes more grave
in direct proportion to the time interval before operative
treatment. Frankag'found a death rate of 6% when treated
within twenty-four hours of onset, rising to 36% on the 5th
day, with an average death rate of 25%. When gangrene is
established and resection of gut becomes necessary, the
death rate for a series of 105 cases was 42.8%.  Other
factors influencing prognosis are:

(1) The age and general condition of the patient.

(2) The management of the case after operation.

(3) The actual operative technigue employed.

(4) The type of anaesthetic used.

The question of treatment is discussed elsewhere.
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If strangulation, that is interference with the blood
supply to the contained viscus, as a result of pressure on
the neck of the sac, takes place, there is usually also |
obstruction.

Site. The site of strangulation is at the neck of the sac
or Jjust below it. There may also be thick bands of fibrous
tissue within it.  Occasionally the old scar tissue nearby,
the edge of Gimbernat's ligament, or the lateral edge of the
rectus sheath may be the constricting mechanisms. |
Signs and Symptoms. The signs and symptoms are those of
intestinal obstruction with the addition of local signs
characteristic of the underlying pathology within the
hernial sac. Moist gangrene of the affected viscus is
established, there is early and acute peritonitis, intense
inflammation within the sac, possible perforation of the gut
wall, later faecal fistula, and congestion of the overlying
scrotal and inguinal skin.

The classical signs of acute intestinal obstruction
are seen with sweating, coldness, prostration, nausea, sick-
ness going on to faecal vomiting, abdominal distension,
visible peristalsis, absolute constipation, early generalised
abdominal pain, with later lessening in severity associated
with gangrene of the bowel, peritonitis, thirst, dehydration,
 intense toxaemia, confusion and death.

Many cases are seen where the symptoms are modified

or less severe depending upon the affected viscus and the
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degree of strangulation. According to Maingo%cgmall
intestine is present either alone or with omentum in 85%
cases, omentum alone in 8%, colon in 6%, pelvic organs dﬁ
appendix in the remaining 1%. If omentum only is present,
there are no signs of intestinal obstruétion. There is
less pain, nausea, vomiting, shock and constipation.
Abdominal distension is absent at first, and develops only
later with the onset of generalised peritonitis. The
condition by then is as serious as where bowel is involved.
The rare types of Richter and Littre's herniase are
modified also by absence of signs of obstruction at first,
and shock is markedly less intense. Peritonitis later will
develop if the conditions are untreated, and, as the diagnosis
is obscure and no visible hernia can be seen, they are
easily migsed clinically. They are thus potentially more
dangerous than the more obvious type of case.
Treatment. The acute pain of strangulated hernia is partly
due to spésm of the involuntary muscle of the strangulated
coils of gut.d If this spasm can be relieved, pain likewise
may be legsened, and reduction facilitated. Accordingly it
has been suggesteg.that atrophin sulphate in doses of 1/50
grain should be used as a routine pre-operative measure.
In obstructed cases where strangulation is not present the
same method can be used to facilitate reduction. In my

view, this treatment should not be permitted to supplant
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operation as has been suggested. It may be of value in
relieving pain, but operation is indicated for all caées of
this nature. The operation shoﬁld be confined to doing és
little as possible compatible with saving life, and should
be performed under local anaesthesia.

Bspecially in the aged, treatment should be confined
to freeing the constriction and reducing the hernia. No
other more complex measure is indicated: |

Rarely, spontaneous cure is seen as a result of
faecal fistula developing in the scrotum. This was a method
of treatment deliberately practised in early days, and one
successful case is reported by Knyveton.

The possibility of reducing a strangulated hernia en
magse by ill-advised attempts at taxis, or tearing the gut
by forcible efforts at reduction, have all been described,
and are dangers sufficlently real to be guarded against. )
They are discussed in full elsewhere.

It is of interest to note that cases have been
reported of strangulation at the age of ninety-seven treated
successfully by resection of gut and end to end anastomosis§.
Similar cases with successful results after operation
involving resection of gut in infants have been reported and
Estgf collected 225 examples in children under two years of
age with a mortality of 23%. Jopson.reported one

succegsful result in an infant of two weeks. Despite these
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surgical curiosities, no more should be attempted at

operation than‘is essential to save life. If gut is

obviously non-variable it must be regected, but this must

be an operation of absolute necessity before being justified.
One rare form of strangulation is found in the so-

called Maydl's Hernia. This 1s one of W formation, with

-two loops in the hernial sac and an intervening loop in the

abdomen. This latter loop may become strangulated owing

to compression of its mesentery. The condition is

ekcessively rare and has been called "retrograde strangula-

tion",

PROGRESS _ AND _ COMPLICATICNS __ OF
T DIRECT __ INGUINAL _ HERNIA. .

The hernia increases in size, though never assumes
the grotesque dimensions which may be shown by some old-
standing indirect cases. It remains surprisingly free from
paln and the patient complains rather of a feeling of weak~-
ness in the area. Complicatiohs are few, and it has been
stated that there is no need to operate on direct herniae
owing to the absence of strangulation. Both incarceration
lwith obstruction, and strangulation, however, may be exhibited
within the funicular type of direct sac, though admittedly
rarely, if ever, in the diffuse. When strangulation does

take place the external ring is often the site.
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CHAPTER 11.

PATHOLOGICAL AND ANATOMICAL CHANGES
IN THE INGUINAL CANAL
AS A RESULT OF INDIRECT HERNIA.

So long as a hernia does not descend to the scrotum
or increagse in gsize, no deterioration need follow in the tone
of the muscles but somelimpairment of efficiency at the
internal ring is probable. If the hernia is reduced and the
sac alone remains no significant changes will occur. Muscle
stretching and anatomical distortion are sequelae of any
chronic distension of the canal and rings.

Changes also are found in the fascial layers and sac.

CHANGES IN THE MUSCLES.

The initial response of the muscles to the presence
of a small hernia is hypertrophy, and an effort is made by
them to overcome the pressure of the contained swelling.
This is rarely successful but is the explanation of
spontaneous cure in certain caseéz It is more likely to be
effective if a course of graduated muscle exerciges is
followed, or, if the hernia develops after an illness when

there is impaired muscle tone and convalescence brings

improvement.
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When a hernia has been present for more than a few
days, even if it be small, impairment of efficiency of the
inguinal sphincters follows and muscle weakness predisposes
to further increase in size. The condition is progressive
and ultimately the entire mechanism of the inguinal canal is
thrown out of action. Muscle atrophy through disuse and
direct pressure aggravates the condition.

Dilatation of the internsl ring stretches the muscle
sphincter and in a severe case it may be so enlarged that the
inferior margin is in relation to Poupart's ligament.

Similar dilatation is seen at the external ring and
the entire canal loges its valvular arrangement.

The cremaster becomes stretched over the distended
cord and sac to appear as a thin sheet of fibro-muscular
tissue blended with the surrounding fascial layers.

In the case of a direct hernia the overlying conjoined
tendon is similarly affected and the inferior fibres atrophy
t0 a thin fibro-musculer sheet devoid of tone and of little
use either as a factor in repair or in support to the

posterior wall.

CHANGES IN THE FASCIA.
The fascia transversalig is important to the support
of the posterior can@l wall, and this fascial layer together
with the others of the area hypertrophiés in the presence of
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long standing scrotal herniae. It is not possible to say
how long the hernia must have existed before the hypertrophy
becomes marked, but it is, aecording to Cughterson likely to
be five to ten years.

The hypertrophy is an adaptation of tissue to demands
made upon it. The degree depends on the force required to
restrain further development of the hernia, and that in turn
is determined by the size of the abdominal ring, the intra
abdominal pressure, the duration of the condition, the tonus
of the muscles and whether or not a truss or support has been
worn.

The cremaster fascia likewise hypertrophies at the
expense of the muscle elements within it which are stretched
by further enlargement of the rupture to form a thin fascial
sheet. According to Gughtersgﬁ the attachment of the
cremaster fascia to Poupart's ligament 1s strengthened by
this hypertrophy, and the process may be regarded as an
effort to prevent further weakening of the floor of the canal
and further dilatation of the spermatic cord.

This fascia has been used in a Gallie repair and may

be sufficiently large to be plicated for further reinforcing
of the posterior wall.
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PATHOLOGY OF THE SAC.

The hernial sac may become thickened by what is
commonly regarded as a chronic inflammation, particularly
when the intestine or omentum has been a part of its contents
or where a truss has been worn. Under these circumstances,
adhesions between the sac and the contained omentum or
intestine may be formed and irregular areas of obliteration
of the sac haﬁe been describeg: There may be such adhesion
of the sac to the surrounding fascia and muscleg that the
whole seem to be infused into ome fibrous structure?.

subjected 250 hernial sacs removed at operation
to detailed histological examination.

They found that the peritoneum near the internal ring
in infants at birth and also in adults consists of & single
layer of endothelium resting on a delicate connective tissue
with an intermingling of elastic fibres. They noted that
often there is a mild degree of thickening of the supporting
connective tigsue at the point of the internal ring where it
admits the cord, with a well defined pad of fatty tissue
lying beneath the fibrous elements.

Study of the 250 sacs, both indirect and direct showed
that they fell morphologically into two groups, a fibrous and
a fibro fatty.

The first was a dense fibrous sub-endothelial layer

supporting fine capillaries of arteries, veilns and lymphatics
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which course upward from a vascular and lymphatic plexus
lying in contact with the deeper parts of this connective
tissue zone. The subendothelial connective tissue in some
areas has three layers, a superficial and a deep lying,
parallel to each other, with a middle at right angles to the
other two.  Externally, the fibrous tissue layer lies in
contact with structures such as muscle, fascias or the tissues
of the cord. TElastic fibres are also found in the
connective tissue zone directly below the endothelium.

Thege fibrous sacs tend to thicken further with
development, and represent the more common form both in adult
life and in childhood.

The second fibro fatty type is found more particularly
in direct herniae. The subendothelial connective tissue
layer is thin and delicate resting upon fatty tissue. The
fat, externally lies on neighbouring muscle, fascia and
gstructures of the cord. The fat may extensively invade and
replace the subendothelial fibrous layer and has to be
regarded as a process of atrophy.

Both types of sac are liable to‘inflammatory changes
affecting chiefly the subendothelial layer of the cofmective
tissue. This becomes swollen and infiltrated with
inflammatory cells, usually lymphocytes, mononuclears, and
eosinophils.

Areas of brown coloured pigment were also noted
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suggesting 0ld haemorrhage from traums whilst recent
haemorrhage was quite common. Hyaline changes have also
been described by Choyce, going on even to calcification.

| Out of the 250 sacs examined, 37 showed active
inflammation and clinicallj these were almost all symptomless.
This type of inflammation was entirely different fram that
associated with incarceration or strangulation. The authors
considered it to be due to trauma. These may be followed
later by adhesions.

In one case, parasites regsembling trichinae were
found in the subendothelial connective tissue éone.

The sac may contain a small quantity of serous fluid

described then as a hydrocele of the hernial sac.

The adhesions which exist between the sac and its
contents may be thin and filmy following upon recent inflamma-
tions or strangulation. In the chronic case, however, the
adhegsions may be firm, powerful and vascularised.

MacLennan analysed a series of 1038 operations for
hernia performed in the Royal Hospital for Sick Children
between 1914 and 1920 with special reference to the sacs.
Tuberculosis was present in five cases and vestigial relics
in eighteen. In fourteen, adrenal cortical tissue was found
on the outer side of the sac between the vessels of the cord
and the vas. The cortical tissue resembled a tomato seed in

appearance. The presence of such a remnant in a hernial sac
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is considered by MacLennan to support the saccular theory
of origin, as he believes it is detached from the main
adrenal capsule during development of the processus vaginalis.

The ‘significance of these changes in the sac is
obscure. Only those due to inflammation are important, and
there owing to formation of adhesions.

Tuberculosis of the sac is uncommon but recognised.
Twenty-five per cent. of all cases occur in children undér the
sge of five. During adult life, the numbers are minimal
antil fifty, after which the incidence increases. The lesion
is always secondafy t0o a primary infection of the peritoneum
or intra peritoneal viscus. The fundus is chiefly affected
and the lesion takes the form of scattered tubercles. - These
may proliferate to fill part of the lumen. A fibrocagcous
type is also recognised when nodules may develop and vary in
size from a mustard seed to a walnut. The process may go
on to pus formation. Adhesions are frequently assoclated

and there mgy be direct extension to vas, epididymis and

testicle.
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CHAPTER 12.

RATICNALE OF TREATMENT IN INGUINAL HERNIA.

CRITERIA _OF _ OPFRATIQCN.

Before operation one must decide:-
l. Will the operation help the patient?

2. Will any complication, e.g. damage to testis be 1ikely
to follow in that particular case?

3. Is cure likely to be permanent?

4. Is the patient of suitable age?

5. Is the general condition of the patient satisfactory?

6. Is there any predisposing cause to the development of the
hernia and thus liable to influence recurrence, which
is capable of removal?

7. Yhat will be the ideal anaesthetic for the particular
case?

In regard to most of these points, the answer
depends upon the choice of operation and the excellence of
the surgeon. It may be stated that 1f there is no contra-
indication in the shape of grave systemic disease, operation
carefully'selected and performed will benefit the majority of
people with inguinal hernia and carry with it only slight
rigsk of complication. The benefit of operation should not
be withheld from any sufferer who is in reasonable general
condition, and treatment should not be refused merely on the

size of the rupture and with an eye to acquiring a lower



recurrence rate than one's colleague. Modern technique is
capable of dealing mechanically with all but the most
monstrous of herniae, and even they may be succesgsfully cured.
In age, operation can improve health, comfort and.happiness
by dispensing with the truss. In children it can be

4.
performed with safety and confidence.

SECTION I

IN INFANTS

Hernis in infants is always due to the presence of
a congenital sac and it is sufficient to remove the sac
through a small incigsion. This is conveniently done without
opening up the external oblique aponeurosis for any distance,
and the technique evolved in the Royal Hospital for Sick
Children in Glasgow has found World Wide recognition and
suppoﬁé. | |
Operation should not be undertaken until the child
is thriving and seldom before the third month.
Cumston’ clessifies hernise in infants as:
‘l. Complete Vaginal.
2. Funicular Veginal.
3. Associated with Betopic Testis.

4.  Properitoneal.
5. ®ncysted Vaginal.

He advises in all cases complete extirpation of the
sac through e small incision and condemns temporising with
3.
trusses. This view is also expressed by Grey Turner and by
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4,

MacLennan who performed 1038 operations in the Sick
Children's Hospital, Glasgow, between August 1914 and Beeember
iﬁ&#ranﬂ December 1920 with wvniformly good results and\only
eight deaths. ‘

Children under three years of age can be treated as
out-paxients: Only a very small incision is required, and
the ohly point in the operation which requires mention is the
risk of traumatising the vas. The vas 1is here a most
delicate structure and readily torn. If this accident
oécurs the ends must be approximated by a fine cat gut
suture, which, if possible should be passed into the lumen
of both ends. After removal of the sac, the pillars of the
external ring should be approximated by one or two interrupted
cat gut sutures.

No special after treatment is indicated.

There is a uniformity of surgical opinion that in
infants and young children success follows treatment along
these lines.

IN _CLDFR _ CHILIREN.

In children between the ages of three and sixteen
years, the incision should be somewhat larger than that for
infants, and the external oblique should be incised along the
length of the canal to faclilitate high excision of the sac.
No form of plastic repair is required, and the patient is

permitted to rise out of bed in two weeks. He is discouraged



from attempting strenuous exercise during a further month.
Here again there are few who advocate more elaborate

procedures than this simple operation. Differences of

opinion in regard to treatment do not arise save in the cage

of adult herniae.

SECTION  II.

IN _ADULTS.

~ Much controversy has existed, and still exists, as
to how adult herniae should be treated, and most mature
surgeons are firnly wedded to their own methods. The
remainder of this chapter is devoted to a discussion of thege
methods and an attempt made to assess the excellence or
otherwise of the surgical principles in common use.

In adults, treatment must be determined by the age of
the patient, the size of the hernia, the duration of the
condition, the sex, occupation, and general health. In
general, it may be said thalt operation should be performed
a8 soon as possible after appearance of the hernia.

Sex. In the female, the problem of cure is easier than in
the male, and recurrences are fewer.

General Health. If the general health is good and no pre-
disposing factor such as a chronic cough is present, there

may be no indication for plastic repair, but, where the

canal or rings are incompetent, some form of repair is

indicated.
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81.
Size of Hernis. Edmund Andrews has written that it is a

disgrace that simple herniotomy can not be done in 100% of
cases. There is an adequate guarantee against recurrence in
these cases where the canal is intact and the only abnormal-
ity, the presence of a sac. He says that the common need
for repair is a reflection on the intelligence of the doctors
who "fool about with trusses", and upon the intelligence of
the patient who ignofes his early swelling, leaving it}till
too late for conservative treatment.

Type of Operation. The modern conception of the majority of

sacs being congenital in origin is a cogent argument for
early operation.

No matter what type of repgir is adopted, recurrencesg
are found, and, according to Foldes?.it is better to be able
to do one repair well than to do the best method incorrectly.
This is an unsound dictum. It is up to the practising
surgeon to acquaint himself with the best method and to make
himgelf efficient in its use. If he can make himself
efficient with one technique, it is up to him to let that
be the best, otherwise he had better not continue his craft.
In any case, it is not sufficient to be able to perform one
operation well because the problems presented by different
cases may require different operative procedures for their
conquest. In that fact lies a part of the explanation for
the very many modifications which have been suggested to the
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Bassini, or Halsted operations by various surgeons. Cne
other reason for the development of these modifications lies
in the high recurrence rate associated with the Bassini
cperation. Unfortunately few, if any, of the suggested
modifications have been more succegsful than the or1gina§3.
except perhaps in the hands of their designers and this is not
sufficient. For any operation to be regarded a success it
must be capable of giving good results in the hands of any
competent worker.

For all practical purposes the Bassini, Halsted and
MacBwan operations with all their modifications are funda-
mentally similar. They have in common high ligation ofvthev
sac, transposing of the cord, and a plastic repair designed
to strengthen the posterior wall of the inguinal canal.

This plastic repair is union of = muscle and that generally
the conjoined tendon, to Poupart's ligament.

In any clinic where it is the custom to perform this
type of repair, over a large series of cases not only will
the classical Bassini be performed but also many modifications
to fit the various requirements of different cases. Thus in
published figures the statistics are those of the clinic
'Using the Bassini operation or one of its modifications'.
Occasionally, the Classical Bassini is specially mentioned,
at others the Halsted, Andrews, or one of the many others,

but they can conveniently be considered for the purposes of
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discussion as modifications of Bassini. To avoid use of
this clumsy phrase, the term YBassini®" will be used through-
out this thesis to indicate any modification of the Bassihi
operation. The expregssion Classical Bassini will be used

where that operation has actually been put into practice.

THE __ BASSINI _ OPERATION __ AND

o e————

ITS _ MODIFICATIONS.

84.
In a paper published by Randall, Deaver, Professor of

surgery, University of Pennsylvania, Harvey, Chief Surgeon in
New Haven (Connecticut) Hospital; MecGuire, Professor of
Surgery, Vanderbilt University, Nashville, Tennessee;
Phemster, Profegsor of Surgery, University of Chicagos

White, Surgeon to Washington University, Washington, D;C.;
and Morgan of Tahon Springs, Florida, all condemn the hernisa
operations of Bassini and his successors in private letters
to Randall quoted in his article, and admit to a minimal

25% recurrence rate on the average.

On the other hand, a great deal of congidence is
reposed in the Bassini operation by many’workerg: 6a;.nd some
even claim 2 or 3 per cenit. recurrences with it. A great
gulf geparates the two extremes of opinion!

There can be no doubt that the Bassini should not be

applied to all cases, even by its most ardent exponents.
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Effect_on the Muscles.

Edwargs.operated on 53 recurrences after the Bassini
operation and found that the internal obligque was then but a
thin sheet of attenuated musecle, pale brown in colour. In
his view, it was unlikely that it could exercise any control
over the internal ring. He concluded that in general,
operation results in a weakening of the normal mechanism of
the canal. In 19 cages of recurrence, in which ligature
and excision of the sac only had been performed, the muscles
ﬁere comparatively unscathed.

Multiplicity of Modifications.

Cne of the most damaging pleces of evidence which
can be lead against the Bassini operation is the faet that
80 many surgeons have adopted their own modifications. The
reason for this surely must be that the results of the
Bassini operation in their hands were unsatisfactory.
Unfortunately, none of the modified operations give uniformly
better results than the origingie

In a very extensive survey of the literature over
seventy modifications of the original Bassini have been
found by myself. Many ofrthese are almogt identical and
have been claimed as original by designers unaware that
others at an earlier date had tried the method and found it
wanting. No useful purpose is gained by listing these many

suggestioné, but it may be said that they have concerned each
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and every possible anatomical structure in the region of the
inguinal canal, and altered each structure in ways as
ingenious as they aré numerous .

But most of the modifications have one common factor,
- an attempt at union between the conjoined tendon and
Poupart's ligament. It is reasonable to believe that in
that step may lie the reason for the indifferent results
found by so many people.

It is pertinent to enquire as to the rationale of
doing this step in the repair of inguinal hernia at all.

Indicationg for reinforcigg the posterior canal wall.

In a small or moderate sized indirect hernia where
the muscles are undamaged by distension and where the rings
are sound, the posterior wall of the canal is generallyfound
at operation to be sufficiently strong to fulfil its functions
of support. Why should any endeavour be made to strengthen
it? In those cases where the sac is of the congenital
type, or where the history leads one to believe the candition
is congenital, if the muscles are sound there is no need to
strengthen them. Nature is better at guarding anatomical
danger spots than Man. In any case, 75% of the recurrences
after Bassini operations take place at the internal ring,
the spot, or one of them which the operation has been
designed to protect:

In many cages the precipitating cause of the hernia
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was probably in some unexpected strain imposed on the
internal ring taking the sphincter unawares. If the
congenital sac is removed in thege cases, any tear of the
fascia transversalis repaired, and the lateral pillars of
the internal ring sutured to narrow the opening, the
probability is that a good result will be obtained.

Support requires to be given to the posterior wall
in all cages of direct herniae, in those where the muscles
are weak and stretching of the canal has followed. But
in these circumstances the conjoined tendon is generally also
atrophied to a greater or less degree, and unsuitable as a
medium for support to the weakened area.

Moreover it may not insert into the pubis but show
an sbnormal insertion into the rectus mouth some distance
above the pubis. This type of abnormality has been dis-
cugssed by Polya, Bloodgood, Skillern and Foules, and is more
frequent than is commonly accepted.

Thus even where there is an indication for
strengthening the posterior wall, the Bagsini operation is
unlikely to give a satisfactory result owing to the poor
material at hand for use in repair.

¥here the posterior wall is adequately powerful,
further support to it by a Bassini operation does not give
the necesgsary addedgsupport to the internal ring or area

lateral to the publs, which are the fundsmental weak spots
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and sites of the majority of recurrences.

Steiz.states that suture of the conjoined tendon to
Poupart's ligament is wrong also because of the fact that
nowhere in human economy is muscle used as a buffer state,
as its functions are motion, locomotion and stabilisation.

Site of Recurrence. Three guarters of the recurrences of

Edwards* serieg.took place through the internal ring, the
site least guarded by the Bagsini repair, so the operation
gives little support to a site where recurrence ig liable to
develop.
The most common sites of recurrence are

(1) The internal ring.

(2) Immediately lateral to the pubis.

(3) Through the posterior canal wall. 9l.
Of these three only the last is adequately protected by the
Bassini operation. If the conjoined tendon is atrophied or
abnormal in its insertion the medial part of the canal cannot
be effectively guarded as it is not possible to bring down
the medial 1limit of the tendon to Poupart's ligament.
'Recurrence Rate for the Bassini gperafion. Study of
recurrence statistics is interesting but confusing owing to

the wide variationg in results of different clinics over the
world. This applies to statistics regarding any type of
hernia repair. Very many variable and uncontrollable factors
influence the statistical snalysis. First, the question as

to what constitutes a recurrence. To a critical eye, a
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small bulge may be accepted as a failure, whilst a larger
one may be considered as being within normal limits by
anotheg: Many cases which recur do not return to the same
clinic for further treatment, and, in the absence of an
efficient follow up system, the recurrence figures for the
Clinic may be gratifyingly low. Certain people state that
this being so, any given clinic has its quote of recurrences
arising from other places, and that these migrant recurrents
cancel each other out from a statistical point of view.

This is a beautiful thought but not sound deduction.

The question as to length of time a§2?r operation
before re-examination is important. Randell takes the view
that success can be based only upon the results of a five
Yyear period or over. This is not the general opinion, and

10. 11. 12. 13. 3. 14,
Joyce, Taylor, Patterson, Fallis, Edwards, Gould, and
others consider that the vast majority, up to 80% recur
within the first year, while many consider that fhe majority
recur within the first six months. This is the opinion of
Cole;: |

My own view is that the recurrence rate rises slowly
with every year after operation, but that for practical
purposes the majority of recurrences take place within the
first year. In my own series most recurred within six months.

Many follow up statistics are based upon a written

questionnaire sent to the patient and returned with his own
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recurrence rate as a substantial number of people are unaware
that they have a recurrence.
. Nevertheless, bearing the many variable factors in

mind, there are published figures which appear to be as

accurate as is possible and for the Bassini operation and
its modifications the following table illustrates represent-
ative figures taken from many different clinics. The
figures are for obligue inguinals.
TABLE I.
Recurrence statistics for Indirect Inguinal Herniae treated
by a Bassini Operation.

Surgeon Operation Number Recurrence
Falligl3 Halsted 1386 8.6%
Falligl3 Bassini 214 13.4%
0€denard816 Bassini French Navy 10%
Goldanerdd Bassini 466 8%
Coley™t Classical Bassini' 332 8.7%
Massachussets"' 17 Bassini } 9%

General Hospital
Druner?© | Bagsini 21.4%
Bellevue, N.Y.l7 Bassini 7.5%
John HOpkins,l7 Bassini 10.9%

Boston.
Max Pagel ' Bassini London Police 20.2%
Selingerl9 Classical Bassini 266 18.0%
Erdman 0 Basgsini | 1093 6.67%
Taylorll Bassini 816 5.6%
Schwartz Bassini 207 6%
Average Recurrence 11.8%
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This figure is based on follow up of all the cases
and is an average culled from several sources which corres-
pohds closely to the general experience of recurrénces for
indirect hernise in the adult male treated by the Bassini
Operation, Clagsical or Modified.

The technique of a Bassini is more likely in theory
to afford support to the canal which 1s the site of a direct
hernia. Table II gives analysis of results with direct
hernia from various clinics, and based upon adequate follow

up of cases.

T A B L ® II

Recurrence statistics for Direct Inguinal Hernia

treated by the Bassini operation.

Clinic or Author Number of Cases | Recurrence
Rrdman=0 16.1%
Massachussets General 15%

Hospital 17 ' , :
17
John Hopkins Hospital 29.1%
Taylorll | 77 22%
Whtsonzl : 2C%
Lyle 75 13%
Fallisd3 154 11.6%
Lameris 102 28.4%
Bruenor 171 18%
Taylor 256 18%
Coleyl? 280 5%
Max Page 50 London Police 25.8%
Gibson and Felter 427 6.5%
Average recurrence 17.6%
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In all the literigure, the figures of Gibson and
€y are remarkable for being so much

Pelten with those of Col
better than those of other workers. The explanation for
this is hard to seek, as it is improbable that they are
technically superior to many others amongst their gifted
colleagues.
23.

Frank found that in 7000 direct herniae operated on
in the Mayo Clinic the recurrence rate was Jjust under 1%
when the cord had been transplanted by some form of Bassini
operation. Frank goes on to say that the prospect of cure
can be 'promised the patient absolutely™. This I do not
believe, and moreover do not believe that the ﬁayo true
recurrence is as quoted. Frank does not state either
criteria of recurrence, period of follow up or whether the
cases were followed up at all. His paper is representative
of that type which is sometimes found in the literature and
is wide open to criticism on the grounds that opinions unless
backed by observation; controlled facts and scrupulous
accuracy are valueless.

There is no suggestion being made in the cases of
Gibson or Felter, that their cases are deliberately selected,
and, according to themselves they conduct a thorough follow
up examination at least one year after operation. Still the
results they submit for direct herniae are superior to those

of other workers, and one feels that there is some reason for
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it which has so far not been made clear. If their results
are due to the excellence of their technique they have much
wherein té congratulate themselves.

Coley has indicated that cases should be selected
with a view to achieving good results and therein lies a
clue to the success he claimg in his geries.

From an impartial consideration of results from many
reputable sources, it is shown that the Bassini operation
carrieg with it a recurrence rate on the average of 11.8%
for indirect inguinal herniae and 17.6% for direct. These
figures are too high to be satisfactory.

The Union of Conjoined Tendon to Poupart's ligament.

‘It has been mentioned that the Bassini operations

have all one step in common, union of muscle, usually the
conjoined tendon, with the inguinal ligament. Therein may
lie the source of failure and extensive investigations have
been conducted into the rationale of this step in the
technique. Controversy has raged round the question as to
whether or not satisfactory union can be achieved by attempt-
ing to unite muscle with tendon. The subject must be
approached both from the clinical and from the experimental
points of view.

| It should be noted that the structure described as
"conjoined tendon!" is tendinous only near its insertlon and

that in the main it is composed of muscle fibres. It
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extends from the internal ring medislly to the pubic tubercle.
Clinically,‘Edwardg‘noted at operation on 53
recurrences after Bassinls that the internal oblique in most
cases was a thin attenuated sheet of pale brown muscle, and
congidered it was unlikely that it could afford much pro-
tection to the internal ring, or to the posterior wall.
The findings after recurrences for simple herniotomy showed
healthy muscles. He concluded, therefore, that the Bassini
sutures lead to muscle atrophy and results in a weakening of
the canal. The evidence of lax Page supports Zdwards'
opinion. Page contrasted his figures of 1934 with a 20.5%
recurrence rate after Bassini repairs, with those for 1943
when he had improved his results to 12% failures as a result
of adopting more conservative methods 6f treatment, and
using herniotomy rather than hernioplasty in those early
cagses where muscles were sound. Moreover, in his series,
there was no selection of cases, and the results are a fair

comparison showing improvement only because of_the new method

used in treatment.
44,

Turner and Eckhoff give a recurrence rate of 3% for
98 simple herniotomies. These compare very favourably

indeed with the figures for the Bassini listed on Tables I

and II.
Opinions concerning the Bassinl results show a general

feeling of dissatisfaction amongst all students of the subject
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save one, Coley, and he in his yearly reviews in Piogressive
Mediciﬁg. has shown a decided feeling of satisfaction with the
Bassini operation. _

According to available evidence the method does not
give uniformly good results. ‘Whilst some find it satis-

factory many very competent surgeons condemn it.

At operation, one freguently has observed a tight
Bagssini suture cut through the muscles and that whilst they
are in a state of relaxation under anzesthesia. How much
more likely is this to occur when the patient wakens from
his anaesthetic, coughing or straining with post operative
sickness? But it is not sufficient to blame the union of
muscle to tendon for the high incidence of failures unless
experimental and pathological evidence confirms this.

Seelig and Chouke attacked the problem experimentally,
and found when they sutured a flap of fascia lata in a dog
t0 the underlying muscles that the sutures were liable to
cut out. Bven where they did not cut out, union took place
only by means of thin scar tissue which was easily stretched.

Burdiciéfound that suturing fascia to muscle lead to
healing by means of delicate scar tissue which developed from
the areolar menbrane investing the surfaces, and from the
loose connective tissue stroma separating the bundles of
fibres. He stated that the scar is not strong, and if
subjected to strain slowly stretches. Where linen or silk
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was used instead of catgut, the tendency to stretch was not
s¢ marked, but freqguently the linen cut out and gave the
same result as when cat gut had been used. Scarification
of the tissues before stitching incressed the density and
strength of the scar, but prolonged and unusual strain still
resulted in its yielding. Side to side suturing, as when
conjocined tendon is applied to Poupart's ligament never
resulted in permanent adhesions, but yielded after slight
gtrain.
27.

Lee MacGregor has stated that in his opinionm,
"muscle will not act efficiently when sutured so as to alter
the direction of its normal line of fibres. Fibrous
degeneration he says, follows al an early date. He also
believes that firm union is possible only when fascia is

stitched to fascia or muscle to muscle, but not when muscle

is stitched tosfaseia.
20.
Koontz further investigated the problem but failed

to verify Seelig and Choukes findings in their entirety.
He showed in one series of experiments, that muscle did unite
to fascia, but only when the areolar tissue had been
thoroughly removed before suturing. The strength of the
resulting scar depended on the intimaey of contact between
the two structures. If this union was not sufficiently
cloge, stretching took placezat a later date.

Rosenblatt and Meyers also succeeded in promoting
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union between muscle and fascia, verifying the work of
Koontz, but suggested that the main factor in effecting it
ig tight tying of the sutures. This, they said, induces‘a
fibrin reaction which is later transformed into connective
tissue.

A further contribution by Rosenblatt and Cooksey )
described the findings in 21 operations on dogs wherein the
internal oblique or rectus muscle was sutured to the inguinal
ligament with silk gut. It was found 40, 60 and 70 days
later that there was firm union between the muscle and fascia
in all cases. The union did depend, however, on complete
removal of all areolar tissue, and the strength of the scar
also had é relation to the area of the surfaces in contact.

They stated that to permit the areolar tissue to
remain is to invite the situation which exists in a joint,
that is, non-adherence of insulated structurés. The union
takes place when, by removal of all this areolar tissue,
there is intimate contact between the muscle bundles and the
adjacent fascia or tendon. The muscle bundles are surrounded
by a sheath of white fibrous connective tissue, and each
muscle fibre has its neighbour bound to it by the same
element. The entire muscle or group of bundles is also
held together by white fibrous tissue. The elements for a
connective tissue union therefore, are preseﬁt and explain

how union does take place. The muscle ig united to the

fascis or tendon by scar tissue. There is no conversion of
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muscle cell to fascia.

Robertglégreed with Seelig and Cooksey and stated
that it is rarely possible to achieve sound union between
elements which are of different struecture. He, with Cowie86.
stated that as Poupart's ligament is of white fibrous tissue,
and conjoined tendon is of red muscle, union by firm scar
tissue cannot take place.

Fairfie%g-has made yet one more pertinent observa-
tion, namely that fascia does not even unite with fascia
'"WHEN OVERLAPPED' except when sufficient trauma has been
inflicted upon it to promote fibrous union. The tendency
of overlapped fascia is to resist union, and to slide
continuously the one flap upon the other fascial flap, 'as
they were originally intended to'. This gliding function
of fagcia does exist, but Fairfield*s findings are not
backed by other observations, and in fact, as witnessed by
results of many hernioplasties, are not accurate. Fascia
does unite with fascia even when overlapped, and in Gould's,
and in the Gallie method of repair, fascial strips do over-
lap, and with excellent end results.

The experimental findings therefore, are somewhat
conflicting but the concensus of opinion is that union does
take place only under very definite conditions, and these
demand that all areolar tissue is removed from the areas to

be united, and that the sutures are applied under tension.
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On the practical side further evidence comes from
the operating theatre. It is recognised that in many cages
of repair, Bassini sutures are applied to tissues which are
reasonably well developed and that apparently a firm re-
inforcement of the posterior wall will be effected. Yet,
when operating on the same cases again for recurrence, the
lower part of the conjoined tendon is found to be atrophied
and recurrence has developed just lateral to the pubis.

This can only be considered as a pressure atrophy dwe to
necrosis at the site of the tight sutures. This observation
has been made in the literature by several writers and

32, 33, 34.
occurred in my own experience.

It may be stated after consideration of the practical
and experimental evidence that in this step common to all
Bassini operations there may be one reason for their
comparative failure. Other factors also may be at wark.
These remain to be discussed.

Does the Bassini Operation protect the sites of Recurrence?

What is the intention of a hernia repair where there

is muscle weakness? It is to give protection to the entire
length of the pogterior wall of the canal, and %o strengthen
and narrow the internal abdominal ring after the offending
sac has been removed at a high level. The Bassinil operation
does not do these things. Two weak spols, or potentially

weak spots remain after such a repair, one is immediately
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lateral to the pubils, at the extreme medial end of the
cana%§’ 3 35‘emcl the other is at the internal ring.

The conjoined tendon may be thin or atrophied, and
insert into the lateral border of the rectus instead of
into the pubis. It is in this medial portion of the
posterior wall that recurrence may develop after hernioplasty
for the indirect type. There is thus a weak area,
trianguler in shape, and bounded medially by the lateral
horder of the rectus for a varying distance, inferiorly by
the margin of Poupart's ligament, and superiorly by the
lower margin of conjoined tendog: The floor is formed by
fascia transversalis. (ne object in performing a plastic
repair is to obliterate this triangle. The Bassini
operation fails to do this effectively, and especially is
this so when the conjoined tendon has an abnormal insertion.

The internal ring can be narrowed by carefully
applied sutures but these are applied to the fascia trans-
versalis rather than to the internal oblique, and this step
in the operation is freguently missed through excessive
enthugiasm for the 'conjoined tendon-Poupart sutures!'.

The Bassini Operstion and the smell indirect hernia.

There gtill is one other factor which may help to
explain the failure of the Bassini. Its application to
cases which do not reqguire plastic repair at all.

It cannot be over emphagised that if the muscles and
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rings are campetent, there can be no indication for plastic
repair of §ny kind. Removal of the sac is sufficient in
these cases, and untimely performance of Bassini repairs is
not only useless but actively harmful, predisposing to
recurrence by causing atrophy of the lower fibres of the
conjoined tendon.

Reasong for failure of the Bassini Operations.

The Bassini operation may fail:

1. Because it is applied to cases not requiring plastic
repair. '

2. Because when used, as for example in direct herniae, the
conjoined tendon may be so atrophied that it is of but
little value as a means of support.

3. Jhere it is used as a consequence of wrong judgment and
with a normal musculature, it predisposes to recurrence
through causing pressure necrosis and atrophy of the
lower fibres of conjoined tendon.

4. Because even when used in cases worthy of repair it
still fails to guard the medial portion of the
posterior wall of the canal, and may also not guard

the internal ring. .
5. Because freguently the conjoined tendon is sutured to

Poupart before all the areolar tissue over the parts
has been removed with meticulous care, thus achieving

poor union and finally -
6. Because the sutures have been tied too slackly.

It follows from discussion of the available facts,
that the Bassini Operation is found wanting from points of
view of end results, rationale, and technique. When applied
10 an unsuitable case it is actively harmful and prejudicial
to late success.

In view of these considerations, some alternative

method must be adopted for those cases reguiring plastic

repair, and before it can be claimed superior to the Bassini,
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must from every point of view be demonstrated to be more

sound, both in rationale and in late results.

THE USE OF FASCIAL _ SUTURES.

McArthiZ.in 1901 introduced the use of living
fascial sutures for repair, but, since that time the method
has not been so extensively accepted as it deserves, and
comparatively few surgeons have adopted it as a routine
measure.  McArthur utilised strips cut from the aponeurosis
of the external oblique muscle, and applied them following
the principles of Halstedgor Bassini.

In 1910, Kirschngr.developed the technique and chose
strips of fascia or a plague of fascia lata cut from the
thigh. Since then, the only outstanding contribution has
been made by Gallie and Le Mesurier.who further advanced
Kirschnerts method and published their work in 1921.

lhngensteigoéuggested using the ilio-tibial track
as a pedicle graft, but this does not seem to be necessary.

Gallie and Le Mesurier threaded strips of fascia
lata through special needles and interwove them between the
conjoined tendon and Poupart's ligament. They showed that
the fascis excited no inflammatory reaction, that it survived
for many years, united with the tissue in which it was
embedded, and, owing to its great tensile strength did not

stretch as does ordinary scar tissue. The use of the
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special needle folded the fascia into rounded cords which,
in the course of & few weeks became surrounded by a film of
vascular areolar tissue. From this film, septae of gimilar
tissue penetrated the spaces between the folds and into the
adjacent structures, to effect firm union, and form a dense
plagque of firm fibrous.tissue.

At the end of three weeks any individual fibrous
strand had the appearance on section of a structure closely
resembling that of normal tendon.

41. 42.

In 1940, licLoskey and Lehman and also Joyce
attempted to stimulate further interest in the use of fascia,
and emphasised that it should not be reserved exclugively for
very large and very difficult herniae, but for all where
plastic repair was indicated. Edwards‘also recommends it

for any case requiring repair, and in the last few years it

has become much more extensively used.

Histolo of Fascial sutures.
26

Burdick ﬁas stated that free transplants of fascia
lata placed so as to0 receive an adequate vascular and lymph
supply continue to live unchanged, but, when used to fill an
anatomical defect, heal to the structures to which they are
sutured. The degree of adhesion depends upon the extent to
which the fibrous tissue has been cleared of areolar tissue.
In order to overcome the element of chance which attends the

growth of thils type of union, fascia used as living sutures
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has been found to give much more powerful results and more
satisfactory union. Gallie and Le Megsurier demonstrated
that such sutures continue to live practically unchahged and
retain their tensile strength. They maintain the approxi-
mation of the tissues they are designed to apose and effect
union microscopically with the fibrous elements in the
muscle. |

43,

Dean Lewis further verified that fascia used thus to
fill tissue defects did so without losing its gross
anatomical and histological characteristics, and that union
to adjacent structures is effected by a process of aseptic
‘inflammation advancing to formation of spindle cells and
fibrous tissue with blood vessels forming across the line
of suture. Cne year after implantation there is no further
change in the transplanted fascia.

This initial reaction may at times be excessive, and
if operation is carried out a few weeks after the initial
fagcial repair the fascia is found embedded in a mass of
fibrous tissue so firmly as to defy clean dissection.
Operation on cases at a later date proves that this excessive
reaction undergoes so much sbsorption, that the individual

fagcial strands although welded together can still be clearly

14.
defined.

The use of "Dead" Fgscial sutures. The practical uge of

fagcia as living sutures has been found to have certain
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disadvantageé. In order to overcome certain of these,
attempts have been made by various workers to use dead
fascia suitably sterilised and preserved. The work perform-
ed in this regard is of importance in throwing light upon the
higtology of fascia and connective tissue generally.

In 1916, Nageotte evolved a theory of the origin of
connective tissue which subsequently formed the basis of his
experimental worﬁ?' For many years there have been in
existence two theories of the origin of connective tissues.
The "exoplasm", claiming that they are formed from trans-
formed portions of protoplasm, the exoplasm, which comes
from a syncitium of mesenchymal cells; and the "cellular
secretion®” theory which suggests tha%ﬁ%arly synékium of the
mesenchymal cells secretes an amorphous gelatinous non-
living ground substance in which the connective tissue fibres
develop and form.

Nageotte believed that albuminoid coagula are first
formed from the parenchymal cells and that these coagula are
no more living than the coral of polyps; that the problem
of origin is the same as that of the formation of blood
plasma. This fundamental substance (substance fondamentale)
is not amorphous, but composed entirely of elementary
collagen fibrils which give rise to collagen fibres, and
that connective tissue is formed by the penetration of fibro-

blasts into the meshes of the fibres. Nageotte insisted on
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the fundamental non living character of all the connective
tissue substances.

Baitsell, quoted by Koontiéélso investigated the
problem. He observed the direct transformation of fibrin
clot into connective tissue fibres. Tissue cells migrated
into the clot. They did not digest the fibres, but, by
their movement, caused the bundles to be divided into smaller
ones. These tissue cells were rounded when they first
appeared, but later assumed the typical form of fibroblasts.
Baitsell could find no evidence that these cells formed new
fibres. After further work along the same lines he showed
that the transformation of fibrin clot into connective tissue
was brought about by a fusion and consolidation of the fine
elements of which it was composed.

Nageotte described the transformation of dead
enclosed cartilage cells into collagen substance, and, in
l9gg.described a similar metamorphosis of fibrin clot,
verifying the work of Baitgell. Nageotte congsidered that
if connective tissue substances are inert coagula formed
from living cells, one would not expect grafts of dead tissues
to act as foreign bodies and induce phagocytosis. He
considered that the response of the body to 'dead' fibres
of fascia should be the same as to living ones. The results
of his experiments tend to support such a premise.

Nageotte transplanted pieces of tendon killed by
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alcohol or farmalin and found that these attached themselves
promptly to the connective tissues which received then.
The dead graft became adherent to the living tissues, and in
& few weeks it was not possible to determine its limits
because union between the dead and the living tissues had
approached perfection. Microscopic examination showed no
line of union or demarcation between the two. Union was
effected by phegocytosis of the dead protoplasm, followed
by immigration of young fibroblasts into’the persisting
connective tissue framework of the graft, these cells
establishing themselves in place of the former inhabitants.
Young blood vessels rose from the host and vascularised the
graft thoroughly. This sequence of EX;?tS was called48.
'reviviscence of the graft’'. Jalifier and Christophe
implanted dead tendons, and even an entire patella with its
quadriceps and patellar tendons that had been preserved in
80% alcohol for three days into the knee of a soldier who
haa lost his patella from a gunshot wound four months
before. The functional result of this and other similar
exper iments was excellent. In the case of the grafted
patella, radiographic examination four years later showed a
normal appearance of the affected knee joint.

On the basis of the theories and experiments outlined
above, Koonig.was stimulated in an attempt to use dead

fascial grafts for the repair of tissue defects, and
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especially for hernia, the object being to obviate certain
difficulties attendant upon the use of living fascial grafts.
He performed twenty operations in dogs and cats, using
fagscia preserved in 70% alcohol from three to seventy days.
Fascia lata and the rectus sheath were the gources of the
grafts. The results were satisfactory in all cages. The
graft remained in place, attached itself to the surroundings
and became revascularised. After further work Koontz found
that the fascia lata of the ox was the most satisfactory
substance for this purpose, and since performing these
experiments, the technique has been applied to the human
subject by several American workers, including Coley.

Rosenblatt and Meyergg{zerified the work of Koontz and
declared that union between the dead graft and the living
tissues was effected by:

1. 1Ingrowth of fibroblasts from the host to the graft.
2. By phagocytosis of the dead protoplasm in the graft.
3. By the development of a vascular network between the

host and the graft.

These workers further observed that if the fascia was
sutured under tension union was even more powerful.

Finally, they determined that ox fagcla preserved in
7C% alcohol gave better results in repairing anatomical
defects than when autogenous fascla was used.

On the basis of work by these many workers upon the

use of both living and dead fascial grafts for repair of



- 271 -

anatomical defects the rationale of the procedure can hardly
he doubted. Nor can it be argued that the rationale of
methods suggested, whether by dead or by living fascia, are
inferior to the method of suturing ligament to red musclé.

Recurrence Rate. The guestion of clinical results must now

be congidered, where the use of fascia has been applied
extensively in the operating theatres for hernia repair.
Difficulty in assessing the value of published
figures has previously been indicated. A typical example
of arriving at inaccurate conclusions is provided by an
articie by O'Connoé of Ireland. He states that in ten
years he did 103 operations for hernia. The fascial method
wag used twice and is condemned as being time consuming and
unnecessary. Conclusions should not be based om such

limited experience.
TABLE III.

Recurrence rate for Indirect Inguinal Herniae repaired

by Fascial Sutures.

Surgeon or Clinic | Operation | Number Recurrence | Follow up
49.
Grey, Stobhill,

Glasgow. McArthur 54 7 .4% 3 yrs.
Fosterso' Gallie 1cL 7% 1.5 yrs.
Lylesl' Mcarthur 100 3% 1 yr.
Cattell—Andersonél' McArthur 123 4.6% 1 yr.
coura™t Gallie 87 9.2% 1 yr.
Andrews Pt McArthur 43 9.3% 1 yr.

Average recurrence rate for indirect herniae - 6.75%
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TABLE IV

Recurrence rate for Direct Inguinal Herniae repaired
by Fascial Sutures. '

Surgeon Operation Number Recurrence
v 41.
Robi?i McArthur. 27 0%
Lyle N McArthur. 54 9.5%
41.
Cattell-Anderson McAarthur. 51 7.8%
92.
Cattell-Anderson Gallie ‘ - 11.7%
Average recurrence rate for direct herniae - 5.6%

The figures guoted on Tables III and IV are, so far
as can be determined from consideration of the papérs from
which they are quoted, entirely reliable. They are based
upon adequate follow up examination, and from clinics in
several parts of the world.

On the basis of results fram fascie these represent-
ative figures are comparable with those found in most centres,
and are more satisfactory than the results claimed by the
Bassini operations. Before being able to claim that fascia
as a method of repair is superior to that of the Bassini
opération it is necessary to study the sequelae of operation’

and compere the immediate and late morbidity statistics.
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MCRBIDITY AFTER HERNICPLASTY.

By the term "Morbidity after Hernioplasty" is meant
the abmnormal or diseased conditions incident to hernioplasty,
in contradictinction to mortality. In formulating morbidity

statistics the following factors are important:

l. The mental attitude of examiner, critical or indulgent.
2. Mental attitude of patient, whether complaining or
otherwise.
3. Exact findings recorded on the spot by careful
: clinical examination at varying intervals after
operation.

MacKechngi analysed a large series of cases operated
on by various surgeons in America and found that pain in the
scar was the most common late complication. This was
considered to be due to catching of the ilio hypogastric
nerve in a deep suture or in scar tissue. The pain can be
either sharp or dull, continuous or intermittent. MacKechnie
found the sequence of events to be paraesthesia, anaesthesia
and hyperaesthesia in that order.

A second type of pain was considered to be due to
stretching of the scar and this is normally due to aching
with occasional sharp exacerbations.

The second most common group of conditions were those
due to undue narrowing of either internal or external ring.
Slight pressure causes varicocele; further increase in
pressure on the vessels of cord causes ischaemic atrophy of

the testicle. Inclusion of the vas in a suture leads to
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cystic dilatation of epididymis and vas with possible later
pressure atrophy of the testicle.

After herniotomy the testicle on the affected side
may temporarily be suspended at a higher level than. usual.

The organ gradually gravitates to its normal suspension

level within & few months.
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A number of papers are available in which there is a
full discussion of morbidity after hernioplasty following the
Bassini technique, fewer have been found giving satisfactory
figures for fagcia, but Table V shows that there is &
definite ligbility to post operative hydrocele after a
Bassini, while this has not been noted concerning fascia.
Erdmann.found.ﬁyat when the pampinniform plexus is excised
at operation for hernia the post operative incidence of °
hydrocele is 20%, while it is only 3% if the plexus of veins
is left intact. In a series of sixty consecutive hydroceles
dealt with by the same author, 21% of the series had been
subjected to previous herniotomy. There is apparently an
association between the two conditions. Hydrocele ig less
frequent in operations performed for direct hernia than for
indirects.

Of these cases of late post operative sepsis reported
by Taylor and Brdman, the condition was blamed on the use of
buried linen sutures.

On the whole, there appears to be a somewhat higher
incidence of\post operative complications after the Bassini
operation than with fascia, but fascia has one or two other
disadvantages which are not associated with the Bassini.

A number of cages suffer from post operative pain or dis-
comfort in the thigh it the site from which fascia has been

removed. This may be a disability of significance and is
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mentioned by Edwards'in regard to its presence in Service
Cases. It is also important where there is any suit for ;
compensation impending. In my own series of /23 fascial

' repairs 29 % suffered from late pain in thigh. In

addition to thié pain there may be, where a large fascial
graft has been removed, a resultant muscle hernia. A
patient takes a poor view of this type of swelling and feels
that he has but exchanged one lump for another. The
figures for post operative chest complications seem to be
more favourable than is actually the case.
Lucag7investigated.the post operative pulmonary
conditions of large numbers of Service men who had had a

fagcial repair performed. He found the following results

in several series of cases:

TABLE VI

ot aa ok ok 4 | Number |% severe| % moderate| %
oeries Ansesthetic of cases| chests " |slight
1. | N,0, O,. Bther 85 14.1% 16.5% | 30.5%
2. | Pentothal. 69 8.1% 8.1% 33.5%
3. | Local Anaesthesia 68 11.8% 10.2% 22%
4. | 30 grains Chloral
' Hydrate plus 46 10.9% 2.9 | 30.8%
Local Anaesth331q o

This gseries of figures seems high, but, when Lucas says

'slight chests' he implies a cage with slight clinical signs,
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slight cough and temperature not above 100.0 clearing within
three days. The 'moderate' type is where it lasts for over
five. In the discussion which followed his paper, othér
anaesthetists agreed with his findings. There is a higher
incidence of chest complications when fascla is used.

Viewing the conflict of thought between the exponents
of the two types of operation, Bassini or Fascia, evidence
suggests that Fascia is superior.

My own figures for a series of cases dealt with by the

two methods are discussed in a later Chapter.

OTHER METHODS OF TREATMENT .

Certain other methods of treatment remain for consideration.

THE TRUSS.

In Finsbury Square, London, there is a Truss Society,
a Charitable Institution which gives away several thousands
of.trusses per annum, and has dispensed over three quarters
of a million during the past century. In the ten year
period, 1917-1926, it dealt with 365 recurrent cases operated
on by senior London surgeonsé. It has already been noted,
page 9 that in the Wellcome Historical Museum there is an
illustration of an Egyptian Mummy wearing a truss, indicating
that not only is hernia an ancient disability, but that ﬁhe

wearing of a support is one of the oldest methods of treatment.
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Figure 27.

Illustration of well fitting truss.
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Very many people are walking about with their hernias

supported by a truss, and apparently entirely satisfied with

the support given. It is equally true that an ill-fitting

truss is an abomination and capable of making the patient's

life a misery.

INDICATIONS FOR USE OF A TRUSS.

In very obese people where the hernia is reducible, a

truss 1s indicated”’”’‘as results of surgery are apt to
be poor.

In a proportion of cases of infantile hernis where the
infant is not thriving.
/

Where the general condition is bad as a result of heart.
disease, tuberculosis or other severe systemic condition
and the hernia is reducible.

Where the hernia is reducible and patient refuses
operation.

Peterson has advised it for ALL children under 5 but
that is not a general view.

CONTRA- INDICATIONS .

All cases where the hernia is irreducible.

All cases where the patient is in good health, and there
is reason to believe that surgery should cure the condi-
tion.

All cases of hydrocele in the male and cyst of the
spermatic cord or canal of Nuck.

All cases of varicocele and ectopic testis.
Pregnancy.

Interstitial hernise.
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Where g truss is indicated the utmost care must be

taken to see that it is made to fit comfortably and

efficiently.

1.

2.

3.

ESSENTIALS OF A GOOD TRUSS.

Close fitting. If the fit is loose the support is

useless, and worse than useless in that it gives a
false sense of security. The truss must be worn next
to the skin, and the measurements taken with such care
that a close fit is ensured. If the fit is too
cloge, in certain makes where there is elastic round
the pelvis, there may be risk of compression of the
sciatic nerve or skin irritation from pressure. This
must be avoided.

In meking the measurement the instrument maker or surgeon.

must remember that the truss lies obliquely. ° The
measuring tgge runs from the base of the sacrum
posteriorly©V. to just below the anterior superior
spine laterally and thence to the upper margin of the
symphysis pubis anteriorly. If a double truss is
required one inch is added to the above measurements.
Before being finally completed the instrument must be
fitted, and if necessary, adjusiments made to ensure
close fit. It must fit the patient in every
position, Sngtting, stooping, rising and on abduction
of the limbg.0l

The truss having been fitted, must continue to function

under all circumstances. It should especially be

able to give support when the patient coughs or strains.
The most efficient type, and the one which causes least
irritation is that fitted with a compressible metal
spring partially encircling the pelvis. If the curve
of the spring is too acute it may cause irksome pressure.
The spring should be made of highly tempered steel and
capable of being opened out without snapping. Finally,
the end of the spring must be so bevelled that it does
not readily wear through the overlying leather.

Comfort is}essential. Comfort with efficiency is

difficult to attain. The patient should learn to
regard the truss as a part of his clothing and find it
no more uncomfortable to wear than his undervest.
Comfort is increased if the instrument is covered with
chamois leather, and if the pad is fashioned of honey-
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combed rubber overlaid with soft leather. Finally,
in the early days of its use the skin must be
especially well cared for and kept dry.

4, Durability is a point of practical importance. A Cheap
truss wears out rapidly and is a poor investment.
It is useful to possess two trusses the second being
made when the first has been proven satisfactory.
They should then be worn on alternate weeks to
prolong their lives.

In support of the arguments for use of a truss, it is
stated by Seeley ihat'most Insurance Companies of America will
accept as a good life risk a patient with a hernia who
proposes to wear a truss, but will not accept the same case
if he contemplates operation.

Keynes states that the large indirect inguinal hernia,
and the direct which comes out close to the pubic spine are
difficult to control with a truss and should %gt be supplied
with one if operation can be performed instead..

A truss should not be recommended unless there is a
definite contraindication to surgical treatment. Its value
is limited, but in its own place, is of use. It must not
be permitted to usurp other and more effective methods of
cure.

63.

For large herniae it is not to be commended.

Whilst there may always be a limited place for the
truss in the treatment of hernis it must be regarded only as
a palliative measure. Nevertheless, a few cases may be
cured by the constant use of a well fitting truss, provided

the hernis is small. Cure is effected by the same means as
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that achieved by injection therapy, obliteration of the sac
by adhesion formation as a result of chronic irritation,

This happy result does not occur sufficiently often to Jjustify
its recommendation as a therapeutic measure.

RULES FQR _TRUSS WEARING.

A patient who has been fitted with a truss must be
instructed never to walk or stand’without it, as if the
hernia descends the risk of strangulation is greater.
Finélly, when he has a cough or when the hernia ig large a
light weight elastic truss should be worn at night.

COMPLICATIONS AFIER USE CF TRUSS.

If there is undue pregsure upon the cord as it passes

over the pubic bone varicocele, neuritis referred to the

cord, or more rarely, testicular atrophy may follow.

THE CASE FOR SILVER FILIGREE WIRE.

In order to protect large areasgs of tissue defect, and
to give support to areas where the'available tissues are not
sufficiently strong to be utilised for a repair, the technique
of implanting a grid of silver filigree wire, shaped to
conform to the defect, has been evolved and at present enjoys

64,
a vogue in certain centres.

Schede” ‘was the first to champion the use of