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INTRODUCELON



Appendicitis is the commenest surgieal cmergency in generxal
hospital practice ond affects moinly an otherwise healthy age

group (The Laneet, 1962),

For every 1000 peoplc borm, about 150 will have their
appendices removed and one will die from appendieitis or the
complications of appendicectomy. Of the 150 who have the operation,
fifteen will have previously been in hegpital with the same
symptoms but will have been sont home without an operatiomn, A
furiher dozon will have been subjected to extensive ecub-patient
investipation and several visits to hoapital elinien before
their opervatiens. Young female patients are partieuvlarly likely
to be included in these last two groﬁg& and are anlac likely Yo
predominate awong the 50 or so operations of the original 150
where o normnl appendix will be removed (larding, 19062).

Deppite this high numbexr of apparently mig-diegnosed cases,
nearly all the group of 150 patients will be cured ox "improved"
by their opexrabion ond they will be saved the anxieby which io
associabted with baving a “grumbling appendix.” Hewever, twve or
three of the grovup will be dispatisfied ond will seek new advice
elsevhere (Melenman and Wabttb, 1954),

Fifty of the original 1000 patients will be adimitted to

hospital at some Lime for obsorvation ps possible cases of
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appendicitis but will be trented comservabively. Only half of
this group have ne fuvther trouble after leaving hesgpitel, ond a
number conbinue to have the some synptoms ond wake more visits
te btheir medieal advisers for reassurance.

About one guartey of those patients wvho were treated
conservabively will eventually have their appendices out and in
G0% of these esses bthe appendix will be noxmal,

Thug one in siy of the population will be admitted to
hogpital at seme time with o diagnesis of possible appendicitis.
Whebther appendicestomy will be perfermed often depends omn bhe
unbested dogmng of the surgeoun~in-chprpge. The present clinico-
pathological investigabion is designed to provide and analyse
the evidence needed forx rotional action and bherefrom to eifer
a guide to the management of pessible appendieitis where immediate

gperation ig not obviocusly the iregtment of choice.

It is gemnevally acecepted that the treatwment for nente
appendicitiag is early operatien and that if an appendix is abunoranl
it should be vemoved (Rees, 1952; Campbell and McePhaill, 1958;

Jevers, 1959; Shepherd, 1960). Bven Coldrey, (1956), who advoecates
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conservabive breatmend if the acube abback hos lasted more than
24 hours, agrees thot for e short elinical history, eperation is
prefergble., It is also sceepbod thot cxpet dioguosis inm & pationd
with suspectoed appendicitis in often diffienlt (Wess, 1955)
and that mild eppendieitis will ofbten setitle sponbanecously. I
have found that where surgeons adopb o radical ey prodominantly
gperative approach te the treatument of pogsible appendicitis,
a higher nuaber of abnormnl appendices is romoved tham 1f the
approaeh i conservative or predominantly non-sperative (Howie, 1964).
I'vom Ghisg it nust be concluded that the conservative
approach to tregtment resulis im foilure Ho remove abneorimal
appendices, It is alse true that with improved ancesthetie
and gurgical tochnigues, uncemplicoted sppendicectomy is no
lonper o dangerous operation; this may have in some measpure
hawpered the growth of elimical judgement® (Moleny o _el, 1950).
Nevertheless, as menbioned above, removal of o "noxmal" appendix
is often curative vhethor for physiclegical or puychologieal
roasons (Shelley, 193%8; Alvaves, 1940; Melomnon ond Wabb, 195k;
Vestlnke, 19545 Leak, 1954; MceFarlane, 1954; Goallagher and
Stevengon, 19%%; Ingrem and Bvams, 196%5).
Stromg viewn on the juabification of operating on doubbiul

cases of appendicitis are held by many peeple and disagreenent is



commonn. NBvidence Lo support the radical or conservative pointd
of view has rarely been glver, A good "eonirel” series of patients
who have nobt been operated on is lucking (Wiekers, 195k

Brib. med, J., 1955) although it has been argued that potients who

bave had operations should sed as their own contrels (L@ﬂk, 19§%).
It ig significant that there is nobd even agreemsmi on whot constitutes
o normal appendix.

Horteler's definition of o nmormal appondix is oue “whieh
performs ite funection, if it bas any, in complete harmony with the
woll-being of the individual® (Hertmler, 1926). In this definitiecn
we have the possible answer to the bapie difficulty of claossification
of pppendices wvhich ia created by the common finding of minorv
degrees of acube inflommation (whieh patholegists connot accopt
as btruly normal) wibhout symptems of abdominal pain (Aschoff, 19%2;
Shelley, 1937; Caupbell ef al, 1961; Stevenson and Sneddy, 1961;
Howie, 1964), Three main groups of appendices may be recognised;

(1) those showing histolegieal abnermalities vhich are noxmally
asgocinted with sympbtoms;

(2) those showing histologieal abmowmalitiecs the asscciatien

of which with syupbtoms bas never been sabisfectorily esteblished; and
(3) these without histologicel obumormnlity.

To find an objective basis for discussion, cases mush be



allocated to bhese groups and exgmined on the besis of correlation
¢f histological and operative findings combined with a follew-up
study of the elinieal results.

gnly btwe good reviews of this btype sre available, the firsd
of which uses hisbological terminolegy which is not now sceeptable
(Shelley, 1938) and the other of whish gives no refevence to
detailed histologiecel changes (Melonnan and Wabt, 19%4). Typical
of the difficulties inherent in work of this bype is the abuse
vhieh MelLennan and Watt roceived for their thoughtful aréicle
which ineluded ®the naive asswmption that bhe diagnosis (of
chronic appendicitis) was corvect if the patient vemained free of
pain {after cperabion)?, (Van Meurs, 19%4). This exemplifies bhe
diffienulty in balencing the exaeting roquirements of selemtifie
proof end the humanibarian ones of providing sabisfaction through
veliefl of sympboms.

Boyd (1942, page 293) stated that "today every uppendix is
condemped by seme pathologisht gsowmeovhere' and ealled for a gtudy
of the type deseribed above, by s surgeon with a training as a
pathologint. Compbell et al. (1961) likevwise sbtated "it would
gsoam imporsent to degide "when is a supevfiecial appendicitis
rﬂspﬂﬁﬁihle.fﬂ? sympbons and when is it net'™ aud called for a

thoughtful corvelation of elinleal, operative ond hisbological



.

findings. Lee (1961) emphasised the need for a Dritish study of
this type with parbiculay refercnce to young females; and he
quobed Morvis {19%57Y) as stressing the valuo of the cpidemiological
eppreach to a problem of this type be "define its cxbtent and putb
individual elinieal expeorience in a gommbnily perspective.’

Goed reviews of the problems discussed above are conbained

in leading sviicles in Phe Joneet, (1962) end Bribtish Medienl Jonrmal
(1955; 196%; 196%a).
The thirec purposes of the present work ave:

(1) to define bhe "amormal' appendix higtelepically and separate
abnormal appondices inbe those whore the histolegiecal changes
arve shewn be be likely Lo caouse symptoms or likely not te
caupe sympbois., This study inbroduces the use of the prussisne
blue reaection {Howie, 1966) as an index of recent appendicitis
end uses it to examine some of the rvelabtiounships of the
appendix teo abdominal poin;

(2) to intreduecc eriteria to pssess the morbidity and mortality
associsted with eoperabive and non-operative treatment of
abdominal pain and to usge these eriterin to Ffind Lthe best
form of mansgement for the poticnts wvhose core is al present
the causpe of clinical disag:eement; and

(3) te review some epidemiological omd soeiel problems conneeted

with appendiecitis and appendicectemy.



SECIION 1

A
CLINICO-~-PATHOIOGICAL STUDY

0F THE APPINDIX
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THE RISTOLOGICAL DIAGNOSISH oF APPENDICITES

Aeute inflammation ic the only common abmerxmality of the
appendix, Although Copc (1903, poge &5) has stabted that “"the
different dogrecs of inflomuation of bhe vermiform appendix have
for uony years been well deseribed oand waderstood....," the erux
of the problem of defining the relatiom belbween Lthe appondix
and abdominal pain lics im the foect that this statcement is notb
corrvegh,

fully developed appendieitio is an easy histelogienl diagnogis
to meke and correlates well with elinical acubte eppendicitis,
Sunll feei of aecwte inflammntion howevey, are commoenly found
on higtolegical examinontion both in the presence ond absenee of
abdeminel pain, This erveates eonfusion over theiy inbterpretotion,
and thus over the doefinition of a histelogieally movmal cppemdix.
This abasenece of ptondard objective definitions coused three
pathologists wvho caech examined one get of material to agree on
the dingnosio of only 94 of 165 cases - 56¢ ~ {Barrvaclough g§;g£,
in preparaticn), Another group of two pathologists who exemined
twvo comaceuntive series of cpoes found o ninefold increase in

the pumber of appendices showing mild abnovmality in the sccond



series (Camphell et al, 1961). Details of these sbudies and
comparison with the resultc to be obtained unalpg objective
higtological eriteria ovr purely clinical eviboeria ave given in
Chapter 6 of this Seetion, Before attewpting Lo diseuss the
significance of any grouwp of histologicnl changes sn essential
preliminary is to define terms so that different histelegists
may be able to understand them unequiveoecably and - accepting
their validity as eviterino of appendieibtis -~ reaeh o uniform
diagnocis on any given sample of appendices,

Aschoff's "gppendieitis fugex,” (Aschoff, 19%2), the “foecanl
end superficial appendicitis” of Cawpbell ef sl. (1961), Shelley's
"ehronie catarrhal appendicitis,” (Shelley, 1937, 1938), Andersen's
"foecal appendicitis,” (Andersonm, 1961, page 803) ond my owmn
"limited acubte appepdieibis,” (Howie, 196%) moy well all be bhe
gsome abnorvmality. Bab wmy own definition is the omly one publighed
which refers to the upper and lower limito of ocach histologienl
gategory and is thus able to allow reproducible rxesulbn,

This chepter enlarges on the beyms "nowymal appendix” "limited
acube gppondicitig" and “complete acute appendicitig" with
particular refevence to the bordexline chonges beotween noxmality

and abnoymality,



Naked--oyve examinption

The length of o normnl eppendix shows a conpiderable ramge
of variatien with a meen of 8§ cm, It ia vhite and clender, tho
surface ofton covered by o nebtwork ef small veins., In acube
appendieitis the oxgon ig tonse and swellem, often mottled ovx
gangrenous with o fibrinous ecovering. Intermodiate chenges are
eormIon .

Mony surgeons exawmine the mucoga of an appendix removed ot
operation for punstabe vleerabion or even albevations in eelour
{Crymble and Feraythe, 1949)., This invelves oponing the unfixed
appendiz. The freommatic artefact so couped makes later histelogieal
expninetion diffieult espeeinlly vhere lepions of limited extent
are present, Frem the pathologict's peoint of view prelimipnery
fizabtion of the iwnbeet uvnopencd appendix ig essential. 4 bloek
te be sectiened longitudinally is prepared from the tip of the
orvgan and two or more blecks for trpmevorse geetion ave btokom
from representabive portiouns of the remainder. Trawan from thig
procedure ig minipal and edditional blockso can be cxzemined later
if vequived. DBogeuge of the vropid longitudinal gpread of early
appendicitis it io wvnlikely that cvidence of infloumetion starting
from a source whieh has escoped sawpling by this procedure will

be overlooked.
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In the pregent investigabtions surgeons wore requested to
submit appendices imtaed in formalin., This was neerxly alvays
done end made o high standard of matexrial available for histelogieal
diagnosis, The few opened gppendices verve submitted by seniorx
surgeong, usually operating on colleugues or their relatives.

It is of inberest that in these conditions omall Ylesions" seen
only by naked-eye examivation of the opened appondix and often

not capable of histological confirmation were regorded os diognostic
of appendicitis by surgeons who disputed the significoence of
hisbologically demensirable "limited acunte sppendicitis,” on the
grounds that thig histologienl entity may be found owu ocecasiens
uwareloted to abdominal pain, Thialexemplifies one ef the problems
fueing o histelogist working in o elinical field whewe everyone
from house-gurgeon upwavrde is btemphed to xegard himself ag an
experd,

The most useful naked-cye finding in scperaving pormal frem
abnormal appears to be the presence of foeeal coutents in the
lumen of the gppendix., Very few appendices containing cven o
ribbon of zoft Tneees ati the tip shovw any histological ebnormality.
An exeeption te this vule is of couvvse the genwine faceolith whieh
is rovely seem vithoub accompenying obstruetive appendieitis,

A eylinder of impaected foecal matter should not be regarded as a
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Laccolith,

Histolomicol Exominotion

The Horxmel Appendix (fig. 1)

The mucosal pattern is that of lavrge bowel albhough Pancbh
eells ave a novmal fiﬁdigg. The stroma is loecsely iilled with
small dorkly-staining eclls (fig. 2). A demsely celluloar mucosa
ip whe firgé indicaﬁiom of pessible abrormality elsecwhere in the
ovgan. This ig in keeping with the carly views of Landsdowne
and Willismgen (1914) who degexibed a packing of bthe mucopa with
Iymphoeytes as the firglt change in appendicitis, mucesal uleevation
and gecondary infeetion following. Plasun eells and cosinophils
may be present in comsiderable numbers. No wrelationship appeaxs
to exipt bebtween mucosal eosinophilia and threadvorms in the
luwnen or even within the muacosa. Mitotic aetivity im the glands
ig upually low in norxmal oppendices but may be noticably high
in acutely inflamed appendices (fig. 3).

Appendieunlar lyuphoid tispoue deereases with age frem abouid
a dozen follieles per transverse seebion {(fig. 1) at 20 yeors
of age to leso than balf after 50 yecors of age. Gevminel eenbres
are usually octive (fig. &).

The amount of lymphoid tiosuwe may vary groatly, however,
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wibhin sny age group, Iympheid hyvewyplosia does nob appear to

be a genuwine patholegical entity and chould be regevded only os

a deseriptive term. The lympheid eells often counboin deeply
bosephilic inelusions (figs. § and 6), probebly phagocybosed
mueeospl debris, Hisinberpretation of this sppcaranee woey ozplein
why Colling {1955) reported that 8% of appendices showved evidence
of hivboploswosis vhereas I found no exewples of this conditioen
in over 1400 eases. Christopbersen ¢b nl. (19%2) and Stepheuson
and Snoddy (1961) also failed to find any cases of histoplesmosis
in their own sexies,

The pubmucona vories in thiclkuess iuversely with the amount
of lymphoid tisgue. Submuecosgal fibrogio io thus of doubtiul
value as an index of past inflammation because of the difficulty
of sosepgivg the pomownt of fibrogis due to lymphbeid repression.

Subimecosal fat alse inereasgen with age and is usually found
enciveling blood vessels. In yeung paticnts it is usunlly seem
onily in small pwounts bud there is noe objective division of
noxionl from abnowmel. An extreme degree of fatty imnfiltration
is secen in fig, 7. Oceasional lymphoeyten, pleswn eells; owp
copinophils wmey be found in the sulmueosa (fig. 8). Mest colls
mey be Tound in this layer as in the wmuseulerio aud subseresae,

The wuscularis is approximately the thickness of the submucoge
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in ih@ adolescent {fig. 8), and sbout two-thirds that of the

thicker adult gubmueosa. DBlood vegsels pass through elelés in

‘the mugele {(fig. 9) burt grose devangement of the umsele by

fibrous bands suggests previeous inflawmetion (fig. 10). Inflammobory
cells should be absenbt from this layexw.

The sovosa is similay to ﬁhﬁt‘ﬂf gevosal surfaccces elsevhere.
Some plasma eclls cnd lympheeytesn ov even complete lyuphoid
follieles (£ig. 11) may be o normal finding in the subserosa.

Polymerphonuelear loukocybes may oceesionally be seon in
small nubers in the sppendix wall im dilabed Blood vessels or
lymphatics but are not normelly found extrovaseulaxly.

Qceagional erypis counbain eopinophilie debrip and ave
surrevnded by an acellular mucosa containing no ox only oeccasional
reactive pus cellg., These eppesrances nay be aceepted as nowmal
(£ig. 12).

Pus cellg should be abgent from the lumen of the normal
appendix except im relation te hard faceal mapses (fig. 13),
foreign bodies or worms (fig, 12). Womms wmay be associated with
large accumulationa of pug in the lumen and finding pug cells
with a normal mugosa hags covrectly suggested the presenee of wormo
ab another level on several oecasionsg.

All appendices fulfilling the eriteria of noymalilty listed
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above were elagsed ag NORMAL in Lhe preseat siudies,

.

Trawmatic Avtefoet  The histological frounn eaused by handling

and elamping the appendix at operation is well known and the
poseibility that ninoyr iaflammation mey olso be an operavive
avtefact is alwvays cmphasised by those enxious to digpute g
histelogical diegnosio of wmild appendicitis.

The eharagtevigtie changes due to brauma are Lears br
abragion of the mueosa, hacmorrvhege within the mucoss snd lyuphoid
tiocsue, and exirusion of muecovsal clementc inte the lumen of the
appendix (fig. 1%5).

Agpregations of lympheeytes moy be found in the submucosal
and subgerosal lymphaties (fig. 16). In the presence of any of
thepe changes great eauntion chounld be uged in interpreting cliangesn
whieh would otherwvise be diagnosed aa sppendicitis,

Attempts to pludy uatraumabtiged post-nmoviem appeondicular
hictelony ave wnot satisfactory beeause of the rate at which
antolysis of the mueoca eceurg. The patients coming to pogte
mextem are algo of o diffevent oge group frem those normally

haviang surgical appendicectony.

ibe Appondieitbis
Agute Apbondieibi

casily defined as the

P
o]
pw]
&

The obviously abnexwmal eppendix i
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obviously nermal eppendiz. The dividing line beobween poimal and
abnormal, bhowever, is not easy to define cand to be of value, must
bo objoctive,

The winimwa reguirements for a diagnesis of appendieitis ave:
(1} pus ecllg in the lumen of the appendix;
(2) o focus of pus eells - even o pmall one - in the wucosa of
the appendix; aud
(3} diveect comnmunicabion botween these ecithor thwough an
ulecrabod mucosa or by defimibte tracking of pus eolls threugh
an intoed mucose {(Fig. 17, 18),

Whore the inflaumgtory oxudate does noet oxbend vo the seross
ab ooy pavt of the appendiz the diagnosis is LIMITED ACULE

APPENDICITES : whero the cxudate invoelves the sevosa, the disgnosis

is COMPLETE ACUTE APPINDICITLS.

This division ig generally cosily wmade, meat ecasen of
limited acute appendieitis hoaving no or mivimal iuvvelvement of
even the submucosa (fig. 19) compored with the heavy sggregates
of pus cells found in all ceats in compleie neute pppendicitia.
Figure 20 showe the terminel pertion of an sppendix with relabtively
mild eomplete acube appendieitis; changes progressing from
minor localiged limited acubte lesions bo fully develeped appondieitis

ney be gcen, further divislon of acutc appendiclitvis into



Figure 21

fig. 21

Normal appendix, showing lymphatic channel passing

through muscularis

from submucosa (below) to
subserosa above.

Note valve on lymphatic (arrowed)
apparently preventing flow of lymph from serosa

to submucosa (Uaemalum and Eosin, x46u) .
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obstruetive, suppurative or mixed obstructive-suppurative elasses
can be made histelogically but is net pelevant to this work sund
has been omibdted.

The spread of inflammatory exudste depends on the lymphatic
drainage frem the primayy foeus., This vas doscvibed in greatb
detail by Seng {19%2) on the basis of Indion-ink injectien studies.
lHe deseribed ceparate netwerls in cach ceoatbt of tLhe appondix with
droinege chonnels transversely through the mucoss and longiitudinally
along the submueeosa and sercas. Deeause pus sgproads casily dewn
the luvmen from a primary focus and rapidly along the submueoga
and gubacrvesa after preliminary trangverse gpresd from the
mucosa, exomination of trangverse seetiong will generally suggest
the presence of aetive acute appondieitis even in the absenee of
nueosal abnormality ad that level. The nusculsvis is ususlly
the last layer to be invelved in the inflawmnnbory procesa. 1t
is wnlikely that primory peribonitis esa sproad bhachwvards to the
mugosa bo caume gecondary appendieitis and X have, in faev,
demounstrated a valve on a conmeching lywphaéie in tho museularis
{i’ig};. 5)1) which would prevent passege of pus cells from servesa
to gubmueosa by the lymphatie route.

Where the eppendix appears acubely inflamed in all layers

excopt the museulavis, the diegnesis is sbill regexded os complete
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sente appendieitis because, ascording bo Morley's theory of the
genesin of right ilinc fossa pain in appendicitis {Merley, 1928),
the iwportant ¢linieanl change of position of pain ceineciden with
the onset of peritoneal changes.

fime of the cboeomnalities nob covered by_thesa eritoeria is
the finding of acube inflammation in all ceabm of bthe appendix
except Ghe mueosa whieh itgelf mey appear guite nompael. Pug
may or may wneb be pyregont in the lumen. Pxemination of sevoral
bloeks frowm these appendiees unsually reveals the bapie lesion to
be o divorbticwlibis of the sppondix, This type of sppendix ig
usunlly much thickoned. If is eloosed as complote aeube
appendicitia becouse of seresal involvement. This appearance in
baugual,

If thoge eriterin are adopbtoed, fow evrors of @éamﬁificatien
need prise. This is particularly drue if eayafﬂl axowination
ol vepresentative blocks ig earried out ap demevibed and if pus
in the lomen or on the sevesa is never alleved te pass uvnexplained

without cuovefunl seaxrch fer pppeundieitis in several other bleeks,

Atynical adppenrenges

A numbher of pppendices clossed os norxanl beeouse they do mot
fulfil these eviterin of acube appendieitis, differ frem the

typical appearaneen of the normel appendix desevibed at the abart



Figure 22

fig. 22

Appendix removed six weeks after clinical
diagnosis of appendix abscess had been made;
showing submucosa (top left) and muscularis

(right) over-run by subacute inflammatory
cells including giant cells (one arrowed)
(l1laemalum and Eosin,

xlio) .
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of the ehepter. Thig group of abypienl eases {109 of 1412 cases
ghudied) sub-divided inte five minmor groups {a-c below) for
separate ecusideration., Although caeh ip small, the combined
size of the five groups is large encugh for miginbevprevation of
bheiy significonce to alteor materially the resulis of &

hisbtologieal purvey.

{n) Unrelated inflammation Cases in this group showed acube
sevogal inflomuction with no evidence of primery appendicitis,
Usnally the appoorances were explained by bthe cperabive findiag
of perforated peptie uleer, salpingitis or some similay acutbe
intra=abdominal lesion. I this was web geo, eases wezre only
included upder bhio heading afber caveful exominagtion of several
bleeks of appondixn.

b} DResolving appendieitin Cages in thig group had one of
1L £12 1

two appeavances. The more common was the mixture of polymoxphe,
subneube infloumetory cells, fibroblasis, and somebimes foreign
body giasnbecclls geen in the wall of an appendiz removed gome
time afber am appendiz abocess (£ig. 22). The acbive mucosal
legionn whieh vounld allow o diagnoois of setive sppondieitis

to be made were abpemt, The asccond appearvance showed n beench of
mueosa plugged by polymorphs, often apparently meshed in fibrin

bat not ansesinted with passage of pus cells from mueesa o lumen,
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Indeed Gheore were nounlly wve pus cellg in the lumen. Coges of

bhis bype were wob eowmon, Sebolling six in all,

{¢) Subscute and ehronie spoondieitia  Altbough subseute gnd

chronie sppendieitis are tevms eommenly used by elinicians very

few sppondiees show histologieal ehangos bo Jjustily the wse of

these terme by nobhologists (Beit. med. J., 165%). In this

sevies lorge mmbers of lywpheeybes {(in chvenie appendicitis)
or cosinephile, or plasme cells ox both {in subacube appendieit
were regquired bto be progent iw bhe gulmucosgs Ho allow this
elogsificaticon to bo used {(fig. 23). For this classification
these eell types must not be asoogioted with frnvmatie changes
ov with reute inflammation elsevhere ian bhe eppendix. It is
peasible that this represents the conbtinuabion of the process

goseribed wnder the haading of vegolvine spvendicidis.
w2

)

(d) Pre-cente oppendieitis This arbilbrary texm degeribes

(1) the presenee of small wwmbera of polymorphs wibthin the

ig)

mugossl strema of the appendix bub net reluted to exypt absceogses

(fig. 24), or

{2} the preseace of larger numbers of pelymerplc within dilated

iymphetice in the muecess (fig. 2%5). It was nol clear whether
these changes were due to epeictive handling or vepryesented the

earlier changes of appondieltis. It seomed woye probeble thab

the
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Tormer wos correct and this group of chonges was regarded thevefore

Ty

7

os whonln normel liwmida,

(¢) filwvous obliberabion of Lhe luwen  Fibrous oblibteration

ef the lumen has heen the subject of extensive writing wmeinly
digsoussing the wolabtive perts pleyed by involubion and past

inflomuebion in its producbion (Collins, 19%4; Mulley, 1050h;
Mhackray, 1959; Stephenson and Sneddy, 1961; Rukasbinab, 206%).

Hoagt aubthoribiecs bhelieve that fibrous obliteration is vonbe

4 -

inflowmabory in wobures all sgree that it is not o ceuse of
abdominal pain., For cases bto be inecluded in this ecotegory, no
meeons membrane must be present ab any lovel {fig. 26). The
swoundy of lywmphoid Lissue presont in these appendices was variable
but alwoye less then in appendices with o normel mucosa. Loss

of cebivity of geiminel cenbreg ves an enrly chunge and the
ymphoeytes remaining beeome gradually dispersed throughoud

the fibrous bissue until they wore cvembually remeved {(fig. 27).
This disvupbtion of lymphoid fellicles may have been interprebated
in the post os "ehronic inflamanbion,” a digguosis which hag
rebarded the understanding of the comsetion of abdominel pein by
Hany yeays,

Deogrees of Tibrosis ond Lottty infilirebion of considevable

oxbent, bubt ghoxrt of total obliteratien, were cowsonly seeun.
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Sueh appesrxances are widely repovted as indices of previous
appendieitis. The Hime velationship between thege hypothetical
past abtacks of appendicitisc and the onseb of veecegnipable
fibrosis has never heen discussed asad thewe is no evidemee to
guggest that it is short encugh to be of elinico-pathelogiea
value in individuwal ceses, Uven appondices remeved bhree mounths
o¥ber cbgeegs formabion commet be ldentificed by the patta%n of
their pobmucosal Tibrous bisouwe. Neow eviteria for the diogunosis
of yocent eppendicitis ave nceded to wake the disgnosis of
fovidenee of previous appendieitis® other thon o meanivgloss
eliehé, A new test fox reeent appendicibtis ip discussed in bhe

next chopter,

Clarman T
nmary,

Four main higtological categovien exe desoribed as bhe
basisg for this work, Theose are "NOEMAL,Y "ATYPICAL," “IIMITED
ACUTT APPINDICITISY and "COMPIETE ACUTE APPINDICIRIS.Y

The inecidonce and significance of eash group in discuassed

in detail in Chaptox 3 of thig seection.
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CHAPTIR 2

THE PRUSSIAN-DLUE RBACTION

IN _ThHE

DIAGNOSIS OF PREVIOUS APPENDICITLS

Ap stated above, no sabtisfactory or objective eriteria
exist for making a elinicelly useful diaguosis of rocent past
appendieitio.

Having noted large depositc of hacmosiderin in appendices
vemoved from patients who had had recent appendix abseesses, 1
applied the prussian-blue reaction (o a series of appendices in
the hope that this might prove a ugeful test for weeeont appendieitis

(Bowie, 1966). No similar wovk had been previously reperted.
Mabterials and Methods

609 appendices removed abt oporation during the year beginming
February 190% veove studied., This total vepregented all appendices
romoved fox any reason during the period of atudy in the Westorn
Inficmary, Glasgow.

Sections were token from cach specimen in the mamner deseribed

in the last chapter and examined after hacmalur and cosin staining.



Duplicate seetions weore oxauined by Perls! prussian-bluc technique
{(Pearse, 1960, poge 683) vith e earmalum or nouwiral red counber-
shoin,

Phe case recovds of the 669 patients were oxemined with
particulor attention Yo any past history of abdominal pein and
vo the surgeon's operation notes. The eriterio used sre defined

bBolowsgw

Patholosianl disgnoois

For this pbtudy "acute appendieitis" inecluded limited acute
sppendieitio, complete seunte oppondieiiis, and any appendices
clearly shewing resolutien of reeont eagute inflammatienm. ALl
obher oppendices vere labelled mexmal. All esses (14 in nuuber)
diagneped clinieally as having bod aﬁpem&ix absocsges were
ineluded in tho Ygeubo appendicitis' group om the grounds that
the oviginal diagnoslis wvas entablishod with rveasonable clinieal

gortainty,

Uigtoxy of previous oppendieitin

This wan defined as "positive" i¥ the ease reeewd lmplied
that the patient hod, in the gix months before operabion,
experienced a similar oxr related type of illnoes to thal for which

hig oppendix was evenbually remowved. All other cases were
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regarded as having a "negebive" past histoxy.

Ap en exception te this rule, if patients with recurrent
pein had histologically norimnl appendices removed end were nobted
to have other leoions vhich might aceount for their gymptoms
(for czawple, mesenteric adenibio, or righit-sided evavian eysts),
thio altormative patholegy woso assumed to he Gtho esnge of the
reeurrent symptoms. In such cases the history of previous

appendicitis became in rebtrogpeet "megative,"

Ixen
Stainable ivon was assesgoed ao negmﬁive, positive or abtrongly

pesitive. In all negative ceses there wan complete obsenee of

stainable ixomn. The strongly positive grovup contained caces

vith either a very mavked foeal digstribution of ivom or cases

wvith a diffuse distyibution of iron coverimg several fieldo

(figs. 28 and 29). The inbtormediate "positive” group thue

contained a wvide range of intensity from %ery acanty depesive

of stainable irom vo fairly congiderable gquantities. Seme

representative appearances arve showm in figs., 30 and 31, The

division betwveen positive and strongly positive was a subjective

one.
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Clinico-pathological Clospificotion

fppendices ave romoved upder elivecumgtonceco veyying from
enevgency operetions to plenned imtexval proecoduren. Thoese
differcnces arve in gome ensen arvificial, and the eclaspifieation
uged in this sbtudy took this into aseount. Foux clasges were

defined as followg:~

Class A: Patients with no past histeory suggeostive of appendieitis,
Clasp B: Patients with a past history ouggestive of appendiecitis
vhoge appendiees showed histolegical changes of acute
appondicitis ab operation.
Claps €: Pationts with a pagt hisbory suggestive of oppendicitis
whose appendices were higtologically normal at up@ratiou;
Clapos D:  Patients whosevappendices veore incidentally removed
during unroelated operstiong but were gressly abnornal
in the surgeon's opinion ox ghowed hiptological
ovidence of acute appendieitia,

The digtribution of cases to cach e¢laps ig shown in table 1.
Reoanlty

The numbers end percentage of capes ghowing gtainable ivon
in cach of the classes defined above awe shown in table 2,

Divecey comparigon was made between clesses A and B, A and G,
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and A and D. Highly significant differencos (P<<ﬂ.61) were
chgerved between each elagas ond elass A, the combrol group for
the sevies, There was bthus a oignificant associabion bebween the
presence of stainable ivon and o past hisboxy supgestive of
appendicitis ovr, in class D, an abnormnl appendix.

Ideally, sontrol matexial sheuld match btest material ferx
age and sex; bubt in the incidental operations in thig series
where normnl appendices werve Fownd, theve was o predeminence of
females and the age grouwp was am older onme. The patients were
generally undergoing choleeysiectomy, hystercetomy, ox reseetion
of tumours. The nvmber of eases in this growp (32) wap in any
ease too omall Lo aet as an adequate contyrol sewiecs. Table 3
shows the cowposition of the various sub-grouwps of elass A, It
will be seen that in ne group does the number of iron-negative
¢ages diffexr gignificantly from the number fexr the e¢lass as o
whole, Thus the elaps is homopgencous and appears bte be ag true
a control grouwp with respeet o the aboenee of previous symptomatic
appendiecitis as can he expected in a study o% thic type.

Post-mortem material wos not accepted an a contrel both
because the sge group was different from the test seriesn and
beecause the appendix undergoes suwbolysis with great rapidity
after death. A pilet study of 50 post-mortem appendices showed

12 iren-pegitive cases.,
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Subdivision of Class A with wespect to clinical aand pathological

|

pregentation to demonsirate homogeneity of material.

Ty%s

o
operalion

Opaerative and
pavhologicel findings

Gasosg

Total iron negative iron

/D

Txpected

Observed. negative

wmergency

e

Enongoncy

mergency
|
:
i
|
l
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1
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|

F

|
Incidental

Hormal histologys

Ho past histonys 2
with or without other 95
gurgical legion

Hormal histologys
positive past history; 16
+ other surgical lesion

Acute nigtologys
1o »ast history; with 301
or without other
supgilcal lesion

Acute histologys

positive past history -
digtanty with orx with- 24
out other surgical

laogion,

Hormal histologys
positive pagt history; 15
+ other surglcal lesion

-Normal histologys

noxinel £ross appearance; 30
no past history + othexr
surgicol lesion

66
1143
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1046

p

61, 68

109%™

222 T

11 13

2L 15
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i
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Total 181
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i
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!
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¥z Theso total figures show distribution of cmergency

operation czsgoes in Class A in Table 1

No pignificant differences betwecn rowe éx
(»

2 o« 8’25

< 0.l not
signifilcant.



20 pieces of normal ilcum and colon frow surgically vomoved

gpeeimens vere all found to be withoul gtainable izon.

Helationship of ivon deposits to Lhe aeute episode

Exudation of red blood corpusecles is a well-=known feature
of the acute imflamwatory reecction, and it is equally well-known
that within a fev doays iron from these red blood corxpuseles can
be demomstrated as hacmosiderin in mocvophoges (Muir snd Nivenm,
1955), HNiven (1935) showed that a diffuse blue colouration can
be cxpected in wmaevopbagoen grova in tiggue culiture with red blood
corpusecles in about 72 hours.

In ¢laoo A, B8 of the 138 iren-popitive cases showed seute
appondieitio, 15 of tho 88 had a present hightory of mowre than
three days and O hed one of more vhon Htwo dayes. In 88 conbvols
from eclass A uatched for sex and alge ghowing uwewbte appendicitis
but irou-negetive, only ¢ caves hod a prepemt higtory of woxe
than threo days but 15 had one of more than two days. Xt appears
that whon the e¢linical history exceeds 72 hours stainable iren
may be in the process of being fovmod and thoat in cases of acutbe
oppendieitia this should be borne in mind as o causc of pesitive
stoinablo iron.

Vhere the appendix was nowvmal histolegienlly and eontained

iron (50 eacos) 5 cases had a history of movce thawn three days'



Figure 32

Figure 33

iig. 32

iig. 33

Focus of stainable iron in mucosa of acutely
inflamed appendix removed at emergency

operation. Present attack of 12 hours
duration. No history of previous
abdominal pain (Perls* prussian-blue, x2$u)

Higher magnification showing diffuse blue
colouration suggesting recent formation of
pigment, compatible with very recent
asymptomatic episode of limited acute
appendicitis (P.P.B., x10UO) .



deration and this wae expetly eguolled by the control gewries
matehed for sex and pegt history but iren-negative.

In 19 croes in eleass A ptalwable iron vas pregent in the
macoss only (figs. 32 and 33). All these 19 esses showed acube
appendieibtis, In ether worvds 10 of 838 ceses of acube appemdicitis
had deposnits of irom confimed to the mmeosa. Nene of the 50
norumal iren-popitive appendices had any irvon in tho mucosa.

Gnly one ef the 19 eases had o eliniecal history of threo days,
onc had a higbory of two dayz end 13 had a histexry of less tham
2k hourg., Clearly a small foeun of limibed seube pppendicibis
in an asymptomatic foxm hod preseded the majexr lesion., The
sbainable irvon found in easesn of acute appendicitis wmay be due
to agympbonatic limited appendieitis immediately preceéing
opevation, but this appears to apply te ivon in the muescsa only.
Other distributions of irem secem to be as fregquently found in
ccute and normal gppendices, and owve thevefore not likely to be
attributed to the seute episode,

Table & chows the digtribution of ¢lass B cases (positive
past history) making allowsnee foxr the pesaibility that stainable
iron in the mucoga clone or praescnt wibth an ascute cpisode lagting
over 72 hours may be due to the currvent attack. Exeluding such

eages there was obill a highly cignificent difference {P<0.01)



causoTITuSTe £TUSTY
‘ToC0>da .m.wumm ‘v SSBIO ULt pexedmos ST dnosB STHY USHp

*2S00TH SY4 O} POULIUOD ST UCIT LTqRUTELS
eIous SwWOLEmAE LUSLINO OU. TLTHA SOSB0 88If) SepnIoul

*SINOY 2] speeoxZs LIOLSTY LUSIINO S1N0E sasun smosdmfAs
JO ooTeIInoel ©f onp uoIsezedo TITH SSBO SUC SODNISUL B

6°%9 ITT 6% 2L 18%Cq
. 2AOQR
Gy 26 &z . €2 suTy UT ses

Tmomﬁ TesSGOWE JO SNooT IO
0g 62 ¢ w2 I 2) opestde aussaxd

T ifzonsTy a5ed SATLTNOL
uTed TSE0F
18 9T ¢ . ET OBITT 2USTI jussanoex
ZOJ UVOELRISEO DOURETJ
S820SqT
U] 71 Z - 21 wrpuedde SutsmoTTod
- Amosoeotpusddy
PATLRERN SATLTSed
24aT2Is0eg € 12308
# MM&‘MH
. S - om.mwﬁurn«@%ﬁahﬁ B [

9]

SOJ SpEkR STIs( S0uRmOTIE mm4MAurmmmﬁmﬁ

eanceE 0 0 %0T243 LUBIINOUOS TLT

Z0 LzoisTy oovd eatirscd) S6sw0 g SEPI) UL UCIT STQRUTILS FO UCTIRGTILSTICE

*7 SV E




betveen cach ecousbitucnt group of clasa B and the control group,
clasg A. The ceges of previous gppendiecitip showved 12 of 1%
cages posibtive, 11 of the 12 being strongly pooitive. The amount
of stoinable iren in these cases vas efben very mavked (fig. 28).
Indecd, abgence of staimeble iven might well ecaat doubt om the
accuracy of the elinical dimpnesis. {In ome of the negetive |
cases in this group o mucoeccle was found at oporation). The

10 eases hoving planned sppendicectomy for rocuvrenmt right iliae
fossa pain in which agute eppendieitis was found, bad 13 ivon-
positive onses only one of which was strongly pemitive., O0f Ghe
81 easep in thin elass which hoad emergency operationg, 47 were
ivon=positive, 19 of theae boing strengly positive. Deposits

of iven appeored to bear a quanbitotive relationsbip to the

aoverity of ihe pwevious epilsodes.

Ubserver erver

The material from 400 cases was vesssessed by the sane
obgerver and Lhe geme resulits were obtained in 954 of cases. A
pecond observor assessed 50 cases seleected at rondem snd agreed
in k2, disagreed in 3, and was uncortain in 9, The dissgroemonts
wvere net biased to either positive orx negative, Thege findingo
- suggested that the probable degree of observer ervor wes suall

and not likely to have affected mabtorially the highly significant



iindings obieined.

Diseupaion

The highly significent diffcromee botwoen the number of
iron=pogitive cases in classes A and B must be cmphasisged. All
patients in class B appear bto have had appendicitic within the
six months beloro operation, The cholce of aix menths is on
arbitrary one, there being no evidence of bthe length of time
neeeponyy for complete removal of iron deposits frem the appendix,
Mout previous cpisodes of pain suggestive of eppendieitip fall
vithin thip peviod before operation. Class A and elass B appear
to diffeyr from ecaeh obher ounly in regpoet of the presence of the
past higtory of appendieitis, and it thuo eppeavs bhat theve is
a strong coyvelation hetween the presence of staingble ivon and
o probakle past episode of eppendicitis.

Vhy are all the class B eaces not pogitive? It may be thad
stoinable iren wes present but was totally removed by maerophoges
ox loat by sloughing off tho wmucose during healing of the appendix,
Alberpatively, it can be avgued that some of the episedes of
inflommotion are scecompanied by relatively litile tissue desbruction,
and thet the sectiong oxomined missed o omall foeus of gbaimable
irven. In gome gcases of "cataryrhal' appendieitic oxudation of red

blood corpuseles intc the appendix stroma is nob a feature and in
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such cases no stainable ivon may in fact ovor be formed. This
would account for some of the negative findings in patientes
vith mild recurvent appendicitis without gtainable ivon.

Stainable ivon, with oy without a positivo past histery of
appendicitis, is less commonly found in fomnles than males.

The significance ef thig is‘not clear and ig dipoussed in the
next chapter. Probably the elinicai diagnosis is more difficulid
in fomalen and porhops the twrnover of iven io faster., Dither
poasibility would account for false-nogative ecages with the
gritovia of this study. Mild appendicitic is more frequently
found in females thon in males {Muller, 1959a). Perhaps feuale
paticnte complain of pain and have appendicectomy fox mild
episedea whieh in maies do not give vise to pain. These attachs
thus appear as past asymptomatic episodes in male patienta with
an inercased peveentage of iron-pogitive ceses.

Claps C cosep, all of vhich had a history of previeus
abdominnl pain, did not show acute appendicitic at operation
even though about half of them (24 of 55) were operated on
during an acute attack of their recurrent pain., These B4 easep
probably represent false-pesitive past histeries of appendieitis
in which ne alternative explanation of the elinieal picture

wag found., Clags € ig thevefore am inbexmediate group betwoen



claso A ond clase B probably eontaining a mixture of genuine

and felse-positive past hisbories.

Errors of elapsification

Errors in rvecording the past histoxy ere likely {to be mninly
of failure to elicit or wecoxd previous epigodes of abdowminal
pein. Such errors would ceuse the imelusion imn elass 4 of
cases which should be in class B and would thus wealien the
gorrelation between the presence of smtainable ivenm and a pesitive
past higtory of abdominal pain.

Failure of the gurgeon teo eliecit orx recovd findings sueh as
overian ¢ysts or mesenteric adenibis would tend to ealaﬁge
clags € with inappropriate cages and so again wenken the ecrrelation
between stainable ivonm and previous appendicitig.

Aaeepting that there is nmo reason to believe that the ivon
eauges eppendiecivis, ig there ony mechanism other than abgorption
of red bileed corpuseles from the inflammatory cxundate whieh might
ageount for the presence of stoimsble iron? MeCarthy, Heid and
Gibbons (1964) recently deseribed the presonce of stainable irom
in maevopheges removing mueus from the alveoli of rats in the
apporent abgence of hoemovrrhage. They suggegted that the
accumulation of ancid mugopolysaecharides in mnpevophagen couseg

abgorption of irom fvom oodoms fluid which may in turn be the



repult of a variety of pathelogical processes. The velevence
of this to the present study is not eleay, bub in any case the
process loading to the deposition of irom appears to be
pathological, and inflovmation ig the most probablo ecause.

Cappell (1948~59), in 5 eases of conditions chavasterised
by exeespive iren gtorage, shoved that the ilewn and ecolen
gontained no ptainable iron. It peemp wnlikely, thercfere,
that the depesits of iron in bhe eppendix in this series ean be
due to digeases or peeunliesvities of iven storage.,

As ivom has becun treced in ito depesition during the soute
cpivede, it sppears vessenable to comclude thai, ozeept where the
glinical higtery of the aecute atteck exeeceds 72 houwrs er the
iren in o eape of aeube appendieitis is confined bo the mucoso,
ntrineble iven in tho appendix ig probably due to recent pegh
appendieitia.

Thig tcebunique has preved to be of ¢linieal upe in individual
eases, both vhen posibive and nogutive. Xts value in the breader
epidemioleogical study of appondicitbis becomes opparemt in the

remaining chapters in thic seetion,




CHARTER

INTERDRETATION OF HISTOLOGICAL CHANGES

Digecrepaneicn cmong pathologints ovor the imbexprotation
of higstological changes im the seme appondicco have resulbed
in pathologints' opinions on eppendicitis beinpg froguently
diswregarded by elinicipgng., DBornes and hio eellesgues in
particular vecently stated (Baxmes et _al, 1962) that gross
operative findings arve of wmeve value than histelogieal findings
and Bornes (1964) wepeated this view, stating that the changes
which I deseribed ap limited acute appendicitic were of
thooretical inbeéesﬁ rabher thon practical veluve. Thin suggests
that diceussion of the mamagoment of sbdominal pain ig not
aggipted by differentiating nceurately beotwoen novmel and
abnexiaal appendices ov ﬁy unéersténding the natursel history of
appendieitins. This is surely ineorreet, bub it'may ke apreod
that the onus is now on the pathologist o demonstyrate the
corroetness of hio coriteria and their usefulmess in opplied
glinigo—-pathological siundy.

Thig chepter abttempts te demomabtrate the elinieal significanece

of the changes defined in the previous two chaptors.



Hateriels and Hethods

Clinical ond hiokological classifications

This part of the inquiry is based on the sbudy of 1418
appendicesn submitted bto the Pathology Depazxtwent éf the Western
Infirmary, Glasgow between lst February, 196% ond 3ist Jenuary,
1065, Thio total ropregente oll bui 20 eoppendices removed in
the heospital over the twe years of the study. Ib ineludes 8
appendiccs removed iw private practice by wmembers of the hogpital
staff. All potienmts were oged 18 ycars or older.

Eoch sppendix was examined in bthe monner deseribed in the
precaeding chaplbers ond asaigred o one of the four main
higtological groupg -« wnamely
(1) NOBMAL;

(2) LIMITED ACUTE APPENDICITIS;
(3) COMPLETE ACUTR APPENDICITIS; end
(%) ATYPICAL APPRARANCES.
Eneh ease was aloo described as pogitive or megative for ptainable
iren, The degree of obgerver orrvor wos small and is discussced
in Chapter & of thip sectien.
All patients were alloeated o onec of & main elinieal

eleones (A-D) dopending on the methed of climical presentotion.



Class A conbaing wll paticnbs baving emergency opevations;
closs B conteins patients adwitted from the hogpital walbting
ligt for appondicestony because of rocurrent vight ilise foues
pain; elase € containg paﬁi@nﬁa-h@ing re-apduitbed for Yinterval®
rewoval of an eppendix previcusgly dieguosed as the gite of
abseess formotion; and c¢laps D patients had gppendieces removed
incidentally at other operations for unrelated lesions including
gall-piones, regection of abdoninal tumowrs pnd guvgery fov
perforatod peptic uleers.

Bocosional difficuliies of clapsilication avege on this
bosis. These invelved 11 paticnts and vwore dealt with as

followste

{a) 'Ihwece pationts on the waiting ligt for intorwal appéuﬁieectnmy
afber an eppendir abocecss, developed o vecond acube episcde

before their empected date of re-admission. Theee pati@mté

were congidored twige ovey and allocated both to elans A and to
class €.

(b) Five patients vere oporated on as eapes of acube appendicitis
but four were found to have pexforated poptic uleers amd ome

to have a ruptured gpleon, Those peticunts were allocated beoth

to elass A and to class D, because their gympboms were, in

rebrogpect, clearly not due to pppendieitis.



(¢} ©no patient while in hospital awaiting plonned ecppendicechomy
for continuing right ilise fossa pain (eloss B) developed sn
acute episede on the morning of her opovation. Her ease wag
gategorised as both A and B,
{(d) Two paticnbts admitted to gynoecological uanlte for laparotomy
for reeurving vight ilinec fossa pain were found to have @
loft-pided ovarian eyst and fibzoids respecotively. They have
been given double classifications of B and D.

Thus 11 of the 1412 cases ave duplicates, but for ease of
calenlation this has beon ignored.

A1l other eases were nlloeated to the single most rvelevant

closg.

Ascesnment _of yegult of operation

The interpretetion of the pignificence of deboitable histological
chonges requires a clinigal follow-up of pationbs in these
cetegnries and comparipon with follow-up studies of patients
hoving obviously nowmel snd abnormal appendices removed.

Two wery impovbent foctors moke a study of this type
difficult te plan., The main one is bthot, aftor removal of o
normal appendix, good climieal wveoults are known to be the rule
rather thoamn the exception. Diffieculty arvises in finding a

pufficiently sensitive elinicel iudex of a satisfacbory orx



unsatiofaclory result ito allow recognition of vhether smell

groups are cloper to mormal or obnoymal in their follow-up
chavacteristics. Bven in o gevien ap lewvge as this one, some
subdivigiong prowved teo small teo be readily gubjeebed to reealistie
statisbical analysia.

Secondly, it is olso oxtremely iwmporbtant that all higtologicel
graupiugd = bost sid centyrol « should be as homogencous as
popoible, beeause even 2 omall numbey of false inclusions will
be lieble to meok the btrue regults,

The elinical follow-up ef patients in this study wvas deme
by pest. This was preferred to direct intevview for several
reagons. Fivebtly, ie a subjeet where suggestion is of o mush
importanee, a postal suwrvey removes the risk of the interviever's
introdueing bias to the anpwers, If popbal questiommaiyres are
cavefully worded, intevpretebtion of the result ip likely to be
highly objective., Sesondly, the time requived for one observor
bo vigit ox intervievw a larvge enough portion of dthe 1312 patieunts
vie hed had eppendieectomy for suspeeted asppendieitis wes not
available.

Thirdly, the number of poticnto wvhe might pbtewrd an intexview
in the hogpitel would bo much influemced by people leaving the
disgtriet, the wveather on the dey concerned, snud vhet wves on

tolevision thal might! Added objections were the possibility
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of poatienbs reguiring to be paid travelling and ether expenses
and their poseible inelination to have advice on related or
unrelated mediesl problems.

The wmain objections to a pestal fellow-up are the risk
of low roturng and the difficulty of assessing the sipnificance
0 be attached bte the non-voburned civenlors., These objections
econ be overcoeme only by seeuring a high prepoertion of returns
(Ilerpic, 196%, pege 208). In this sevies the propertion of
returns wag excepbionally high being 90.9% of those paticnbs
treced, This justifics the use of this method of follow-up
as o valid bosis for further study.

The eireulars used in thie study ave ghown in the Appoendiz.
The interval belwvecn operation and fellov-up rauged bhetween 18
and 2L wmonths belng 24 wonths in 458 cscges, 12 wonbhe in 100
conen, and an inteymediabe lepgth of time in the vemniunimg 754
eages, 1§ mo weply was reccived o remipder wap sent frow ab
between 2 and b woeks after the oviginal civeuvler., Abeut §0%
of the poople reeeiving each civeunlar replied. In 50 casen
a third eirvenler was sent to those failing to anower Swe eireuwlars
but thisg produced very few exbra repliep and was soon abandoned.

Where bhe patient wes mot tracesblo ab the original cddress

atbempbs were made to find the pationt's cwrrent addreos through



TABLE 5.

Results of postal follow-up of 1312 patients belwesn
12 and 24 months after appendicectomy.

; Clags A Class B Claszs C Potal
patients patients patients o
Citoular complete 967 109 26 1,102
!
Ded:the 11 2 13
Total followed vp 978 109 28 1,115
Wotl traced 71 10 s 87
No 'roply 105 5 o 110
Tadal lost to follow uwp 182 15 e - 197
mm:%:n::-:::m:z:.:.—::::mz:::::m:mwﬁz:x:m::__.m:nmmm::zzmmmmmmmamz=nm::z:‘-s::::m
Total 1,160 124 28 1,312
% Pollovied up = Ble55
% not iraced = 6,55

% followed up of
total traced = 9045%
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the Ministry of Poemnpions and Natlonal Insurance, the Income
Tex Aubhoribies, and the City Hounasing Offices, bub these methods
gave very few exbyra results in relation Lo the congiderable
effovt nogesaayy.

| Table 8 chows the digbribution of easges in the main elinical
Cgroups end tho results of asemding ciwzeulors to the patients in
these pgrovps. It may be seen that followeuwp information was
obtained in 84.5% of cames (1118 of the 1312 in Clupoes A, B ond
¢ whe had bhod eppendicectomy foxr ponsible eppendicitis) end that
6.5% {87 of 1312) of potiento could met be twaced. Therefove
only 9,53 {110 of 1225) ef those who apparently reecived civeulars
failed to amswor. Althouph not all the patiemts anpwered pll
the questions satisfactorily only Pouzr of the veplien wewe
totally vaeless,

The guoestiong in the eirvecular vhich wove relovant to thias

chapter were those nuubered €1, G and Bj,

901 Heve you had sny smove pein in the shbdomen sinco

being declowed £i47 YES/M0
RO IS YYNST, wos the pain AN,

&) bhe peme s you hod your operatien for?

b) worse them yeu hed before your operation?
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¢) less sevarve than you had before your
opaeration?
d) quite different from that before your

operabion?

"D  As a result of your operation, ANGWER
do you feel
a) no more pain
b) less pein thav befere
e) the same paim ag before
d) more pain than before

@) don't knovw

These quostions were framed go as to heve a double~cheok
on patientg' sotigfection or dissebisfoction ob their progress

ainge operation,

CURED  Only patiente snswering "NO" te Cl, leaving €2 ﬁlank
end anowering "8% to DY were sccepted as being cured., These
paticnts, heving declined two opportunitics do give indieations
that they hed had furthor trouble, might reasonably be judged

to bo tobally sabtisfied and thus elassed og oured,

NOT BETTER  Pationbo giving any permubtation containing one of

02 "a® op "LV or omo of DY Ye¥ or "d¥ were c¢lasped as "not better,v



Ouly half of the pabionts in blilis group gave consisbont ansvers
indieating & elear opinion that thoy hod net boen helped by the
speration, while the other holf of thig group, albthough stating
bhey had again had the same pair in question €2, gtated in DY
bhat they had ne more paim or lesg pain than befexe, Algo sonme
pabtients answerlng "¢ to guestion B, gave "e¥ or "d% as their
angwers Ho €2, In all these cages however, it eppears bthat these
potients have had veeuvrrence of thelr original sympboms and
ganot be acecepted ap being orgonically cured or inproved becauge

of operalion,

IMPROVEDR  Patients not alveady included wnder the above clasa-
ificobiong whe gave any permutation of replies ineluding G2,
Tgh oxr A" ox BY, Ve or "B wawe elamsed we Yisproved.” Again
only half the patiente in this cotegory gave the consgigtent
answver of €2, "e" with b5 "H", This sbovs that in wony eases
patients felt able to answer ome of the twe gquestions in a way
guggesting they believed they had been sured. The sigunificance
of bhis imporbtant niddle group is difficult to assess and io

digecussed beleovw.

QUHER SITUATIONS  Patiento answering omnly one of the questions

G2 or B9 wore alloeated to bthe mogh appropriabte growp. I this
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was in doubd, bthe pabient wns exeluded. Patients onovoring
o' to DS wore classed ss "“improved” if they enswered "e" ox
"q" to €8, or as "wobt better! if thoy answered "a' ox "bh'" to
€2; if €l woas esnswered "NO" ow if €1 was onsvered "YESY bub
G2 left blank, the coge wap excluded,

Vo have thus objective elosgificabions for each case for:
(1} the resulis of the eoperabion;
{2) the histological diagnosip of the sppendix remeved; and
(3) the elinieal civewmabonscs under which eoch opevation was

dona,

In botal 1115 cosen were sueeessfslly followed up and
svailable for sbudy.

s

The sirmificaomee of limited asube oppendieitis

Table & showa the allocation of appendices te histologieal
and elinical cetogorics.

Table 7 shows, for patients having emergoney operations
{elass A), the number ond percentage of cases in eaeh of the
four main histological ecategeries whe were eured, improved, ov
not bobter as o result of theix opevetion, Cemes showing
"Atypieal Appearavees” were rogorded at thio stage as forming a

homogeneous group. The cxeepiions be this genevelisation ave
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digeusgsed later., (he wumbey of eaces in_Table 7 (93§) diffors
from the total number of emorgency operations in Table ¢ (1160)
by the number of people from whom no vepliecs were veceived (182),
vhose veplies vere inndequate for this study {32) or who had
died (11),

The featuren of note in Table 7 aves-
{1) The percentage of cures in histoelogiecal groups "noxmal®
Tatypicel” and "limited acube appendigitis” ove net significantly
different ghatistiecally.
{2) fThe groups "normal® ond "abypieal" ore idembieal us vegords
incidoneen of "euvad” "improved" gud "not beobéew.v
{3) The ineidense of "mot better® for "limited seube appendieitis®

and "complebe peute appendicivis® ig identicnl.

(&) ‘'The incidence of "wobt hotbter” for ench of the two groups

o

[ limited and complete acute appendicitis (1.5% and 2.0%)

ig significantly lower than that for cach of the two groups

of novmal and abypical (14¢ and 14%).

(3) 1f the catogory of "impreved" is diseavded end "cured”

and "not botbey" ecompared, "limitcd acube appendicitis" differs
to a strongly significant degrec from the "normal® aund Yatypieal"
groups (£<0.02).

It eppears, in summavy, bthat Ynovmal® and "atypiesl" appearances



may be vegarded as ome group which can be callod "noxmal”

for purpoges of further discussiom. Crueial to this and future
chapters ig the significance of the poticnts doseribed as
"inproved."

If this eategory is omitted ox regorded ao o variation of
eure, "limited acube appendieitis” can be vegorded as a boma fide
histologienl abneymality. If it io reporded as a varintion of
"not bhetter," "limited acute eppendicitis" besomes a further
voriant of "moxmal.®

It hap become elear to me, after gpeaking personally to meny
people wvhe have had appendiecectony, that those wvho had vexy
geverc pre-~operative pain tend to ignore trivial post-operative
dincomfort and talls of being eured, wherean pabtients who had
velatively mild pre-operative pain talke more notice of what ig
probably similarly trivial post-operative pain. This io in
keeping with the ebsorvation that nearly half the paticnts who
tnlk of being improved gavoe answers suggesting cure Lo one of
the two wvelevant questions. It is also in keeping with the
reasonable assuwption that thoge with severe pain tend to have
had complete acute pppondicitin and these with leas sovere pain
to have had less extengive histological chouges, possibly only

limited seube oppendicitip,
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Clinieal common gonge backed by infermed stetigtieal
advice thup permitge limited coubte appendicitis Lo be regarded
s essoclabted with o elinical abnormality differing in deogree
of severity from complete ceube eppendieitis.

Teble 8 shows the distribution of pativots cured, improved
and net betber in eack histologieal group, afber plepmed operabions
for reeurrent right ilisc fosee pain (Class B). Although the
mumbera availsble are comparatively small, it ean agein be secen
that "normal® apd “atypical” have the sowe digtribubions bo the
follow—up coategorics. The number of casses of limited aeube
appendicitia is alse swnll bud only one of 14 waes regevded as
not better (7¢) compaved with 26 of 90 in the normel and abypieal
clasges (299). Therefove, limited acute sppendicitis ounce move

appears o be o different entily from nomual,

Differvencen el Sex and Methed of VPresentabion

Table 9 sghows the follow-up results for male and female
patients after heth emergeney and planmed procedures. The
higher incidonces of “aot bebttex® for bobth cmergeney and planned
procodures in femeles as cowpered with males may be noted. The
point of grestest impertapee however, is the higher incidence

of patients "not bebber' after planned operetions oo compared
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with emevgeney operablona., Thig appliecs to Dobth sexes. 16 thus
sppears bthat the cmergepey removal of o noxmal appendix ig move
likely to be ecurvative than bthe vemovael of the game oppendix im
planned, nop-urgent cireumsbanecs,

¥t ig of interest bto study these regulis with {two previeus
comparable investigebtions, MeLonnon and Watt (1954) in a Seyeay
postal ond divect-interview fellow-up of 5§63 cases of “chronie
oppendicitis® tyaced 73: of the potienis and foumd thub 83,35
of fomnles and 7h.2% of males were "eured" by their operation.
These figures inelude an ineidenee of aboub 15% of cases described
as “improved.? This is vo doubt a smevies byvoadly comparable te
my ecses deseribed as elass B (plamned epevalion fer recurvent
right ilise fessa poin) with bhe advantage of o larger botal of
ensee and the digadvantege of no histological pubedivisieuns.
Thus the peveenbage of all pabients feiling to be cured is elogely
gimilar in the bwo sevies,

fhe seccond work of interest is bheb of Shelley (2938)
wio gtudicd 887 coves of chronic spperdiciliis and found that
wheve non-inflomed oppendices weore wemeved the suwe rate vas
highest (9%%) for pabients vhose pympboms weze recurrent and had
lasted lese bhon 1 year. He repovied a cure walte of between

6% pnd 705 for normal oppendicectomy where there was no histery
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of past abltucks, ov vhere wecurrvewnl ¢opisodes had lasled over
1 year. Tho bisbtologlenl ecwxibewxipn im Shelley's gbudy were not
glearly cnough defined to be ugelully diseussed and there ig

uo disecussion of the eviteria used Lo asscas Yeurso,"

Comporigon of Planned oand Incidemtal Avpendiceetomy

It woo avgnod by Thackray (1959) that aeppendieces vemoved

in eiretmobances equivalent to my climieal elass D (vide gunrs

ond table O, facing page 43) do mot differ fyem those removed

from pabients with “chronic® appendicitis (my elans B), Thackray's
evidence was pregented on the basis of studying 50 patientse with
chvonic eppeundicitis and 50 eoenbrol eases. The ¢ontrols wewre all
fomples, The sex of the patients with chronic appendicitis was

not stated.

In table 10, I have diwvided my imeidental and plavmed
cppendiceetony cnsos inbo groups by sox and it can be geen thet
bhe propoxbions of noranl appendices removed fyrom patients in
cach sub-divigion of sox and presentabion ave broadly similar.

In females, hovever, the ineidence of appondieces shoving
agube appendicitis in patienbe vho bove ecomplained of symptons
io higheyx to a level just below that nermally aceepted ag boing

abatistically eignificant (X = 3.0 P<0,1)., This difference
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io alwmost entirely composed of cases of limited aecube agppendieitis.

Some of the appendicen removed at incidendal operation were
removed\hacausa the surgeon thought the appendix was "ot quite
right" ané congequently tho correetness of uping material obtained
in this way as a proper comtrol is open to coémider@hle doubt,

The elaso D operations in my soriec also eame from a much
oldexr age group ﬁhan the test material, cowprising moainly patiento
having choleeystectomy, resection of tumours, ox hysterectomy.

Thaekrey'o sevies ig swaller thaen mine and it ig possible
that his eriterin of normality and abnormality, though broadly
correct, were not senpitive cnough to vecognime veal differences
in a limited obtudy of only 50 cagses and 50 conbtyrols.

Although my figures avre not conelugive I belicve that
inecidentally remeved appondices differ from those removed from
patieats with rceurrent wight iliac fossa pain im that the number
of cnses of limited seube appendieitis ig higher in the second
group. Othoxwise, the clasces appeay to be closely similayw.

Thip supports the impression thet limited acute appendieitio
although on osccasions present without causing symptoms, may be a
cause of mild right-sided abdominsl pain. Vhen it is found in a
patient with abdominal pain qnd ne other gross leciom io preseny

to oxplain the pain the limited acube sppendicitis may thus be
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regarded ags bhe cauvse of the pain,

The significance of bhic prussiasp-biue reaction

It bos elready beon showvn in Choptoxr 2 that the presence
of a positive prussian~blue reaction is indicative of o recent
episcde of oppondicitia or of the enrxly wsbogen of a proesent
opigode. It appears that the test ig o quontitatbive ome.
Apart from the diagnostie value of the vest im imdividual cooes
it hag been applied te 2 number of follewsup eategoricn for
males and femaleos nnd the vogulis avre shown in table 11,

Ne attempt hap been made in thig onalysis bto exelude
pabtients wibth a peot hiotory of appomdicitis from any group.

The featuves of nobe aroi-
(1) Fomale patients have on averago 25% of pesitive eases as
againab neorly 504F for mnles. The tobal overnll incidence of
35% fox dwo yeavs of study is bhe seme as thab zeporwitoed previously
for o single year's study {Howic, 1966).
(2) For both sexes patients having appendices vemoved which
show couplete acute appendicitis have o lower inecidence of
iron-positive caseg than de patients iv ony obher wajor
hiptologienl growp. Thig may be due te henvy infilérabtes of pun

cells obgeuring small doposits of ivem which weuld be visible
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in Lhe non-inflomed ovgan.

b 2 . : . » ISR ) . »
%} Tho highest ineidenece of irone-posibive eceses iz in pabienbs

P

with limited poube appendicitle and bthis is wosh workedly sa

u patients who have o hiotory of reewrwving pain, althouvgh the

[N

number of cageg available ig sumll,
{#) The ineidence of ivoue-posibive ceses in palients heving
normal oppepdices vomoved duxing plonned opevrations for yecurvend
pain is closely similer %o that iv thege having incidental
appendicestomy suggesting aguin that the groups ave closely
sgimiler, if cases of limited ceute gppendicibis sve excluded.
{5) Wo group of pubtionte cther then these with limited aeube
appendicitia bag o significantly highey incidence of ivon-positive
casey than the average fowx that porticuler sex,

The two conclugions which cmerge aves
(i) that fewmales are less likely te have iren la appondicen
rexoved ab operantion bhan ore males; nad
(2) thet limited seute appondicitis appoavs to be a conbinuing
er vecurring progcess in both pexeq.

The theorebtical possibility of iven being deposited as a
vesult of reourrvent episedes of appendiculer congosbion ig an
attrective one which weuld explain why remeval of nommal oppondices

in vo ofben nccompenied by eave (if the sppendiz ovly was
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songested) or improvement (if.ﬁha appendix ves congested
togother with other pelvic visecera)., If this view was corroeth
pationte with normal appendices being vemoved should show
higher inecidences of ivon-positiven im the eure and improved
greoups than in the not bebter groups. Difforonceg of this type
cannot be demomsbrated and the hypothesis thus deocs nob appoor
to be tenahlcf

The diffcrence between sex ineidence can bo explained in
two waye. Bitheri-

(1) the female irvon turnover rate is very mueh higher than
that for wmsles; ow

(2) femnles complain of symptoms whieh lead to rcmoval of the
appendix when the appendix shows histologieal abnormalities
of mild extent which in males would pass as a syaptom-froe
opigode eund would lead to the depesition of a small guantity
of staimable ivon,

Both explenabions are reasonable and probably comntribute
to the findings. Support for the sesond is given im this gtudy
by finding limited acute appendiecitio in 52 females with symptonms.
but only in 29 weles with gymptoms. This i not a significant
difference if comsidered in xelation bo all oppendieces vemoved

but if only abnormal sppendices are studied the difference is
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statisbically sigaifieant (X = 8.5 P=<0.01),

It ig of imberest to mote that the number of acutely inflemed
appendices wemoved from pobicnts with cympioms over Lhe two years
wag cxactly the same for cach sex - 3289, Thio suggesto that,
contrary to the views of other gubhorities, (Wilkie, 1914,

Lee, 1961) the sex inecidence of the diseanc in equal.

The significance of Atypical oppearences ond Class € cosop

Finally in thig revicw of the significance of histeological
oppoarancen, I wish to eengider the individual subgroups of the
clapa lobelled atypical appearances, and the group of patients
having appondices vemoved some veoks after the diagnopis of en

appendiz absecoo (Class C).

Post appondi

~aboeegs eages (Clags €

Theve were 28 casop in thig group, for one of which the
pathological gpocimen was nol claspifiable as it comnbained
no appendicular mabterial, Of the other 27, 24 wore ivom-posidive
end thyee irvom-nogative., Of the three iron-nogative eases, one
hod completo obliteration of the lwern and was wob available fowx

follov-up due to death unwvelated to the oviginal oporation., One



epoondix was in fact o mueoccoele and this may oviginally have
been migtakenly thought to Be an abscess. The third appendix was
enbively normal. The original elinical diagronio in this last
enge wag wot o confideat ene.

Only one of the 24 cnsen with gbainable irvon was “nolt bettex®
aftor surgery. In thio cose (o female of 32 yeavs of age)
the iron preccemt wao seanty end not of the usual pest-aboeess
distyribution. Hocmaturia wag doteeted twiee after this eperaction
in association with right illac fosca pain and a diagnogis of
uringry tract disensc waso finally made.

0f tho 10 patients allocated to the histological division
of "resolving appendicitio” all bed appendicec whieh wore
gtrongly pecitive for stainable ivon., 8iz were ecuved by opewation;
throe were improved; and one died o year aftey operabtien from a
Yheart atbaek.®

In thio group ithe diagnogstic abnermality is a atrongly-
positive ivon reagtien., The histologicnal appearance deperibed
a0 Yregelving appendieitis" in Chapter 1 is, ap wvould be cxpected

unugeally commen in thig elass.

Pibrous obliteration of the luaen

In Chapter 2, it wag gtoted that thio change was gemerally
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taken to be the result of post inflommabtion and net to be o
soupe of sgymptome,

85 of the total soxies of 1212 gppendiecs studied histolopically
(1.79%) were in thio category. 29 were ivov-negative, and seven
of these vere romoved at incidental operstions, O0f 13 pationts
follovod-up, nine vere ecured, three improved, end one net better,

0¥ the two positive eagos, one was veomoved bwo months after
an oppendix nboeess (alihough the fibrous obliteratiom of the
lumen oppearved to be of long obanding) and the othor come fyom
2 pationt having o lopavetomy for carcinoma of the accending
eclon who had originally presontod with right-sided abdominal
pain. The iron im bthis case wan of posb-phoecess btype and thio
nay in fact have been the couse of oviginal syopbons,

Albhough oblitoration of the lumen io most ofton found in
olderly paticnts -~ this ip refleeted in the 7% incidence in
ineidentelly vemoved appendices - this, as has been corveeidly
stated previeusly, (Paber, 1902, eited by Mullor, 1959b) is in
0o way cuppert foy tho view thet obliteration is o fumctionm of
ageing ond ip net posi-inflomustery.

The aboenee of iven from all but dwo cases of this group
suggoots that fibrous obliteration in rorely & sequel to reeont

inflompntion ond also suggestis thet in the absomee of muconal



elemente lvon is not normally found in the submmeoss. This
gecond feature guppovds the belief that a mucosal abnoxmality -
inflomnbion « is the couse of deposite of sbtainnble ivon,
Another feature of note 1o that in nome of the wmany csses
where the borminnl 1 $o 2 em. of the sppendix had beeon
oblitorated vas iven te bo found in the obliterated portien
even if progend in o wmore prezximal pevd vherse mumeoss was gbill
pregont, Copes whers lumenal ohliteratien sppeared very recent -
that is, vaere lympheid follieles were svill intaed - woere algoe
notable for the aboonce of ivom. These facts, together with
the histologieanl impreassion bhat the mueosn is strongled evenly
pub of exigtonee by fibwous roplocement of lympheld eand glandulew
gtructures, vathor thowr ivregularxly repleced by scar tisoue,
raise considerable doubts ap to how often fibrous obliteration

of the lumen isg & sequel to sente inflazmation.

2 TR = K '
Pre-nente oppendiecitis

0f 26 cases in this group (1.8% of the whele series)
12 eages wewe iven-pooitive and 14 weve irom-negative, Of
thege 16 potients folloved-up nime weore cwred, four improved
and thrvee not betber, These Tindings sugpest that "pre-scube
appendicitie” is o variction of nurwmal and et o variation of

limited acute appendieitis.



Unrelated infleommotbien

3

Thic was nobed in 8% cases (1.75% ef bthe whole gevies).
Seven of these coeses wore from pobtienta in bthe ineidental
opervation group wvhere oblher scube abdominsl legions vere present
us the main disgnosis. 11 cases were iron-pesitive and 14
ivon-negative, Of the 17 patients followed-up eight were eured,
five improved cud four not betiter. Thip group is ogein

indistinguishable from noxmal,

Reoolving copendicitis

There wore 22 ceascs of this deseription, 10 in post-appendix
abgcess cases, nine romoeved in acube omergeney circumgtances
two aa plenped procedures forv recurvent abdominal paim, and
one romoved at an operation for suspected careinoma of the
ascending colon. Tho 10 pest-abseess ¢ages were discugsed
above ond shown to be abmormnl. Of the 12 remaining cases
10 were ivome-positive and dwo iron-nogative., All geven patients
who replied to the follew-up guosbions had boen eured by their
operationn.

Thio histological appearance eaunoet be aeecphed ap normal;
but when it ig found in a patient with acute oymptoms, account
mugt be taken of the noun-ncute nature of the histologiceal

appearances. The changes uay in faet, repregsent the healing of
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o reaent asyoptomstic episode of limited aeube appendieitis
of the type suggested te be sommown carxlicr im the chapiter and

bear ne xelatien to the pationt's present illinoss.

Subacute and Chronie gppendieitio

Only 11 coses (0.77% of the total series) showed changes
of this type. Soven wewe iren-posibive, four irom-negabive.
The 10 capes nvailable for follow-up showed elght cures and
two luproved.

The significonge of thig growp must wafovtunsbely remain
not proven" on the basis of the present study beeause too few
cagos are available, The indications tend to ouggost that
guch ehangen way be regponoible for sympboms of right iliac

fosesn pain,

Thus in patiente precenbing wvith acubte pyupbtoms, &this
combined olaess of atypieal appearaneces ﬁay bo regovfed ag
pynonymous wvith normal, beaving in nind the dubious statbup of
chvonie and pubacute appendicitis.
In patients with ne gymptoms at the tiwme of operation, resolving
appendieitio mey he acecpbed as o diagnostic abnormality, in

poarticular vhen assecinted with stainable iren; all othew



atypical appearauvces should agein be regarded asg nersal with

the posaible exceptions of chronic sund gubncube appendieibis.

Conclugsions

The normal onpendix

Thio is as defined in Chapter 1 of this section but
ineludes those eppesraonces deseribed as atypical appearences

subjeet to the medilications noted immediately sbove,

Minited soute sppendieitbis

thig condition vepresents a true abnoxmality and differs

in degrec of geverity Ivoem gomplete scute asppendieitis. It

may or may not be associated with symptomo which, whon present,
will uwsually be less severe than those in cemplete appendieitis,
If a pabient with agcute sympboms ip found to have limited
acute appendicitis, this can be reasonably aceopted as the

explenation of the patient's illncss.

Svainable iron

The presence of stainable ivom in lerge quantities is
diagnostic of reeent appendieitis, but cmall euantities of irem
ave preaent too often (especially im males) to be of diagnostic

clinical value on theiy own.
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These small deposits of iren suggest that the appendix
wmay often be the gite of mild asyuptomntic appendicitis, These
ninor episadeé probably predigpese bto major abtocks; thig
vicw ig supported by the finding of muecosnl iron around foel
vhieh ave apparently the storting point of complete neute
oppondicitin,

There ig no evidenee in this otudy te support the belief
that fibrous obliteration of the lumen ic o clogely rvelated
peguel bo aeube inflammoation.

There appoer te be two sbteges in bthe development of acute
appendigitis., The fivash m'yerhaéa loeal trawma - couses o
minoy inflammatory legion in the mmeosa. This lesion will
froquently be scympltowmatie and heal sponbonvecously.

Besondly, uvoder ceriain circumstances of sltered hasmodynemies
{obstruetion by faecoliths ete,) or diminished mueosal tissue
repisbance {povhape due teo odenovirus or emterovivus infoction)
mild lesions fail 4o heal and spread bo become wore severe,

The high incideonce of irem in appondices and the not
infrequent finding of asymptomatic limited acuite appendigitis
suggeots that the appowdin mucose ie ofbton invelved in the first
of thooo staten of abmermality and the hiph elinigal incidence

of appendicitis in the ecommuniby ecan casily be esplaimed by



o 01 e

the ocoasional additien of the socond prometing faclbor,

There secens every reasen from the Pathologists viewpoind

for advising vewmoval of as mauy appendices as poosible from

* £

persens who complain of wvight iline fomsa pain.
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CHAPTER &

e e

UESENIERIC ADENITIS

Perhape the moot common differential disgnosis whieh muet
be conpidered in the paticnt with possible sppendieitis is
negenteric adenitis. Megenteric adenitip has boen well deseribed
by Aird (1945) omd Werd-MeQuaid (19%1) has given o debeiled
breakdown of findings ond progposis in a series of 500 eperations
for poseible gppendieitis in ehildren under 1L yoarxs of ege.
He found mesenterie adenitis to be present in 15.%4% of petiembs
and suggested thet megenterie adenibtio eounld bes
(1) ellergic;
(2) of bacterial, viral or perasitie origin; ov
(3) secondary to generalised ox loecalised infection.

Varioua anthers have suggesbed more definite actiolegical
agents. Bell and Steyn (1962) have demonstrated adenovirus
types L, 2, 3, %4, 5 end & in the nodes of children guff@ring
from mesenterie ndenitic., Mair gt gl. (1960) and Dendall end

Mair (1062) have demomstvabted Pastenrells pocudotubercunlosis

apparently aeting as ecusal agent in 4 cases of megenbterie
adenitip. The nev femiliar rxelationship of sbdomiwnal pain

to upper rospiratory infeetion was first publiched by Breunermann



in 1927. Jones (1951) suggested that secondary glanduler
involvement might follew non-gpecifie serous peritonitis and
Raftery eb_al. (1950, quoted by Ward-MeGueid, 1951) elaimed
that histoplacmosis was present in A3% of cases ef mesenteric
adenitis, a findipg not likely to be confirmed.

The possible relationghip boetveen acute regional ileitis
end von-gpocifie nesenbterie adenitisn wos aleo digeuwssed ond
Rogenberg (1937), Jackoon (1937), ond Stephons (1938) suggested
a relationghip emisted.

Aivd {(1945) believed that if megenborie adenitis was
secondary to an infective agent, the appondix vas neit likely
to be the portal of infection beeause the justa~ileel glands -
the first to be involved in megenterie adenitis -~ weve not
enlarged in non~complicated acgute sppendieitis., Wilensky and
Hahn {1926) supported this view diromgly and stated with some
confidopee that "appendieular inflammastion doeg not preecede
mesenteric lymphadenitis and that there are ne clinienl
relutionships botween the twe.® Similarly, Ger (19%54) stated
that aithough appendicitis ond adonitis might co~exiab they
wore nob related. f

Steele (1945) on the other hand, belicved mesenterie

glands weve related te the appondix inm the seme way as the



tonsillar glands to the tongil; and Foster {1938 and 1939)
in two papers stressed the same velationohip, finding ovidence
of present or past appondiculeyr digease im 95 of ¢aces of
mesenterie adenifis. No higtological eviteria, bhowover, weore
given bto allov this elaim te be oxamiuned.

Objeetive assessument of meponterie adenitis ig apgain hewmperoed
by tho vatural tondemey ef the condition te be self-curative
ond by the high cure ralte capocianbted with removal of nermal

wvag pumned up recently by the Byitish Modigol Journsl
oppendices. The stato of undevrstanding of megenboric ademitis

wvas pummed up recently by the Britieh Mediesl Journsl (1965b)

ag followas- "In Yapt, the vhole condition is bosed on supposition
apart from the fact of the enlavged glauds so freguently found
in these cages of abdomingl pain mimicking esppendieitis in
ghildhood."

The purpose of this ghaplter is to present evidenece muggesting
that some = mobt all - cages of mesenberic adenitis ave related
to appendieitip either as a sequel to appendieitisg ox by their

sharing the same histologieal agent (Howile, 196%5).

Materinls snd Mothods

The ease records of the 1284 pabtients deperibed in the

previens ehapter as being in elinieal closses A and B {(thet is,



Digbributlion of coses in classen A and B to sube

divislong woelgted to presencs or abgence of

megenteric lymphedonopathy.

: Higﬁological glgﬁs | Pobal
! HWormel Idmited Complete
' acute acute”
| appends-  appends
i ieibige dcitinm,
? Ag diegnoptic .
s sonte 3 -3 )
NO’ﬁnthmc abnormalitye 56 9 3 66
noacs
N With curgeon's
pregent o endicitis 6 1 14 21
| Vot inferred to
! be dmportant 24 5 3 32
Potal 84 15 20 119
|
mmsﬁnﬁeric nodos sitated to 93 20 24. 137
| be absent
Modenteric nodes infowred.
‘ %0 bo sbeont 91 19 35 145
Mobol 268 ¥ 54 & 79 % 401

1 )
T This represents 11% of all cases in this histological claas

[ —

i

- This vepresonts 689 of all ceses in this hisitological class

i+ This ropresents 549 of all eases in 4his histologlcal claos



patients operated on for ceute or vecurvent abdominal pain)
formed the basis of study. 1In asll these cezes the surgeon’s
operation notes were reviewed. The presence of enlarged or
inflomed mesenteric nodep was degeribed in 119 cases; the absence
ol suech changes was positively stated im 137 cases and inferred
in a further 145 cages where debails of megative lapavoebomy
findings were given.

fhe 119 cases where mesenterice nedes were deseribed were
divided inte three subsgroups according te whether the surgeen's
operative diagnosis wagie
(1) a positive ene of megeonterie adenibis;

(2) one of seute appendieitis with mesembteric nedes enlarvged
28 a secondary fiuding; ox

(3) comontially negotive, the prescmee of nodes being neted
but pel regarded ag a diagnestie ahmexmaliﬁy.

Thig allocation to sub-groups was done without priovw
koowledge of higtologieal findimga, follow-up regulis, or pre=
operabive hisbory,

Othor texmo used in this chapter are used ag pryeviously
defined; the histological class “nezmal® inmcludep cases listed

proviously as “atypical appearances.”
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Bepulbs

Table 12 ohows the mumber of caacg in coech of the main
clasascs deseribed above. It can bo ascen that “mesenteric
adenitig® waé pregenrt to a pufficient ﬁégree to bBe wveogerded
as the prineipal diaguosic in 66 cases (5¢ of the tebal series).

Table 13 shous the gex éisﬁribﬁtion, followmﬁp regulis
and prugssiasu-blue reagtions in Ghe 119 patients found to have
wepenteric wrodes present. The features of note areiw
{1) The incidence of patients "not better® as o result of
bheix eperation is clooely similar $o that czpeeted after
removal of nermal appendicess
{2) On the assumpbtien that 257 of fomaleo with woxmal
sppendices and 50% of males with nexmal appendices should
shov stainsble irem it wounld be expeeted that 40 appemdiees
in the servies of 119 would be ivom positive. In fact 59
appendiceg were ivon pogitive, a stobistically significant
oxgcesy over the expected figure (XZmQ; &0.01), The largest
port of this difference is eomniributed by these patients |
with enlarged nodes regaréedlms being diagnostic of mesenberie
adenitis, |

Table 14 ghows the relationchip of stainable ironm in the



TABLE 1

e

Rolalionship bebweon recent pagt sbdominal pain
and stainoble iron in the appendlx in patients
diognosed al oporation as having mesenterio adenitis

Pasgt Pagt

hintory history Total

+ Ve - V&

Tron +vo 25 * 9 a4
Tron ~ve 15 17 32
Tobal 40 26 66

X w 347
= 0105

b

17 appondlcos were normal and not related 1o
rocont appendicitis number of iron positive
conos would bs:

054 of 48 female patients = 12 ; s 0
+ 50% of 18 male patients = 9

Obmerved = 34
K‘a = O
:P = <0p01

" One of 25 cases not better Following operation
(4% = prognosis following wemovaol of abnormal
appendix)

T Siz of 15 cages not better following operabion
(4074 = poorer prognosis than usual following
removal of & normal appendix)
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appondix to provious hisbory of recont eabdominal pain in the

60 patients with a surgieal oporative dingnonie of mesentorie
adenitis, The corvelation betweon paost abdominel pain and
obeinable iren in the oppendix is junt cherd of Ghot noxmally
aceepbed as significant im biological work (Kzﬁ 3.47 P 0.05).
The peven cases “net better” afber epovation all had recurrvend

pain before eperation but only one of the seven was iren

positive,
Diseusgion

By using the prussian-bluc tcehnique it can be demonstrabed
bthat appendices romoved from pabients with calarged mesenterie
pedes diffexr from nevmal oppendices in conbaining smore stainable
iron them might be expeeted. Thig io particularly so vhere
& defivlibte operative disgneosic of mepentorie adonitis ig made.
Thin, by deduction fram chapbors twe and three, implics thab
these appendicen inelude an excess number which have reeently
beon the pite of appendicitis, probably in a mild foxa,

This igs in faet confirmed by ﬁh@ correlation of the
iron=-positive cases with a past hintory of recent ebdowminal
pain in casen diagnoscd ss mepenterie adonitis (table 14).

If the past epiveodes of pain had beon dve e meoenterie



Figure 34

fig. 34

Longitudinal section from terminal portion of
grossly normal appendix removed at an emergency
operation from a male patient aged 17 years.
Present episode of 12 hours duration. Similar
episode two weeks previously.

Note apparently normal mucosa but fairly
numerous pus cells in lumen of appendix
(l1laemalum and Eosin, x125) .



gdenitio vhich vas gquite surelatod e digoase of the apperdin,
ne corpolation of thio type chould cxiod.

I8 1o aloo nobtobie thad plibough romeval of thio group
of spperdises io poseeinbed with tho sowme ¥aot bobtes? robe
o norond oppondiecs, six of Lhoe soven padblonts net leproevod
hod sosesvend abdeninel poin vhieh vos wed asoeoiaded vith
a progplaneblue positive eppondin. Thewso pabticnte poy thuo
bo wegorded as dilferent fyam the xast of the groun ond withend
owidonse of apcseciabed appeadicibis.

1he cloar lmplicablon is bthad vhown wosonborie sdonlbis
ie found neooslotod with an appeadix eenbaining deposibo of
sbtaldnnble ivon, bthe fve findings should be regavded as xelnbed,

Pigo. 34 « 30 illuntrabo o byplesd eoce which muy bo
osplained on this bapin. A 1l-yoor-sld bey with mild abdeminad
pain of 12 hwore? duradien ves adsibtbod bo heopitnl oo a eape
af suepcobal appondicitic. HTwo weehn previously ho had hoon
goen in a dilfovoab anis ob tho boopibtal with o similoy nild
pain g ad boon sond heno.

At oporation tho sungeonts dlaguoois wan wossaboric
adenibla with o vermal appondin.

Lov povor oxnminadion of the oppendiz (fig. 3%) showod

pus in bthe lomon bub ve Lol of sotive appeoadieiditis wove peen
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deppite o thoreugh seareh, A fovw aveas wvith sconby eggregates

of pus cells in the uueess vere neted but these were inouffiecient
to aguppert o dicgnosis of sppendieitis. Figo, 35 - 78 phow
pruesian-blne positive material in the subnucess edjoining

tro of the areas which showed pus eells in the mueosg. The
whole pleture siroungly suggests & reeont mild episode of
appendicitia,

The patient has been well ginee eperation.

This sape illustrates how the techniques deseribed in
the earlier chapbers may be used to iveresse ouvr uwdersbanding
of one of the problemo wvelated bto the patbology of abdominel
pain., In this oxwmple correlation of tho elinical higtery
and operative findings with histelogicel ebmoymalities in the
appendix demonstrabtes o relationchip betwveon mesenteric adenitvip
aud recent or conbinuing appendieitis.

Whether the btue lesiens shave o eommon neblology ox are
related os couse end effect ig wot cesily provable, bub in
either case an agpar@ntiy ehbnoxmel eppendiz is beivg removed.

Thic exoemple together with the other evidence dincussed
in this chaplter suggests that the frequently curative effech
of appendiceetomy in mesenteric adenitis con be explained in

meny ecses on the basis of the pathological changes which I



- 0

hove demenshrated and evalusbed iv the previous chaptervs of

this seclion,.

Spmmayy

The 1literature on mesonterie adenitis ig reviewed, Use
in made of the teehnigues already deseribed for elinico~pathological
sbtudy of the appendix in wcelabion te abdominal poln te demongirate
& relationship bebuweon appendicular dicease and some enses of

megenteric adenitia.
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CHAPTER. 5

OTEER  PATHOIOGY OF Tl APPENDIX

No discusuion of the pathology of the sppendix would
be complete without vefercnce Lo some of the many inberosting
non-infiammatory lesions whieh moy be found thevre, To be
able to study any of thepe obnormalities in detnil would
vequire the colleetlon of laxger numbers eof speeincng than
are available in this study. This review ig based only on
the presen® gories and does not claim to eonsider all
abnormalities which may be found. Nevertheless, as a by~
product of the paim study, it forms a small but relevent and
illugtrative semple of the abnermalitios whieh may be found,
The largest pumerical collection of migeellaneous minowr
pathology iso that of Collinp (1955) who reviewed 50,000 appendices
exanined over 32 yearp in 11 diffevont hospitals. The
incidenco of cach abnoxmnlity dogeribed depondo greatly upen
the dilipgencce of the examineyr snd upon the seurces from whieh
the material is dravn. Thio io well ghown in Lhe fivst sube

heading below.
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Vornms and Worm Granualomos

The meost eemplete vreeont vevicw of the subjeet io thot of
Richmond end Guthrie (1964). By serial scctioning of appendiccs

they found infeototion by Qzvuvis vevmoculavis im 149 of

pabients andexr 21 and in 109 of all patients. This is higher

thon usually found in reutine exomination oif appendices, The

eoase with which worme may be overlooked is demonstrated by fwo

examnles in my own sevies vhere wvorms were secn in only one of

a palr of duplieate gsectiens eunt for diffevent stoining teehuniques,

The threadworm granwlomn wos alge rovicved by Richmond and

Guthrie who foumd this lesion im zix of A5 gppendices infesbed

by woxims bui im mone of 32 non-infested novmal appendices.

They coneluded that these granwlenas, probably foxwmed by

vorng entering the submucosa and bthore dying ond becoming

eneystaed, might be present fox only o short pexioed after infep-

tation., Figs. 39 and %0 show btypical appearances ol a woinm

in the wall of the appendix end a worm granuloma respectively.
Lpoxt from the lewer incidenece of worms te be expected

vhere sevial seebioning ic not used; I belisve that i€

inflamed appondices form a high propovtion of any sevies under

study, a lover ineidenee will result due o the conmtentn of

the lumen of the appendin being apparonbly cuptied eavrly in the



TABLE 45

Incidence of worms and worm granulomss found in
roultine histological examihation of 1412 appoendices

Total coson

*

sgeased on basis of 25 +ve in femslesn g

50% +ve in males

Worm
] Ay N
Wozng granulomaa
Hiatology Wormal 38 of 586 (6.5% .
| of Limited acube appe T of 107 (G6¢8%) 1
oppondix Complete acute apps 3 of T18, (0.85%) . 5
48 of 1411 (3.3%) 11
; TFomale 31 4
Boxs
i Hole 17 T
?
i
1 Curaed 18 6§
Eggﬁg Tproved 12 1).
laftor g Tasededs o ’g~
‘oporation: Wot battex 4 i ,
i Hot known 14 3
|
] Ve 19 4
Trons ‘
| - Ve 29 1
| * Bapecied + ve 17 4
i ~ '
| -
| 48 13
|



acute epigode.

In the prosent series of 1412 cases, woimg vere fowmd in
h8 cases and worm grenulomas in 11 eases. In no cases vexe
the tve lesions found Lo co—exist but when ene lesion was
present serial secbioning ves net dome to look for the ethew.
Table 15 cummarises seme of the findings in the series.

The diffieultics of drawing conclusiong due to pompling
ervovs of the type referred to sbove are obvious. Patienbs
whoge appendices conbained wvoyms had the same cure rabo following
operation ag gppropriabe for their mein lhistological group and
had the some iron ipeidonce as bhelr main histolegieal group .
Thus while some patients may have paln due to wevms aetively
invading the uueosa the presence neither of verms in the lumen
nox of worm granulemas in the submucoss can be regarded as

o satisfoctory explanation for a patient's abdominal pain.

Tumoura of the Npnendix

aveinoid {Avgenteffinems) ond Careinome

Although patholegists usually cxpeet to find one coreimoid
buwour in about eveyxy 10U appendices exawined, Aird (1957,

page 804) quoted an incidence of ome in 1000 cases and Ackerman



o b e
{1959, page 577) en ineidence of 1 im 500 eaoce. At the other
end of the scale Viecary (195%) deseribed 9 enpes oub of F77
(2.5%) vherecas Boyd suggested an ineidence of 0.2 « 0.4%
(Boyd, 1942, poge 298). fThe noture of corxcinoid tumeuvrs ip
well discussed by Willis (1960, poge 428) and the largest
serics of caveincid btwmours roperted recemtly is that of
Wiloon g% al. (1963). Appondicular coreinoid ic eclmowledged
to bhe wgually & pon-metacbapizing tunour but Wilgon's fipurcs
shoved 5 mebastenizing ceveinoido im o serics of 6.

Bven 1f 2 15¢ incidonce of metastooes be allowed it is
notevorbhy thot Thowsenm (1958) in o very thoveugh ctudy of the
carcinoid ayﬁdmoma could find only one example of ecorcinoid
pyndrome due to mebestosiming appendicular earcimoid., Labthom
ot 81, {1961) algo doubted the bonign wature of oppendicular
carcinoid bubt did mot produce fasts te gupport their impressions.

In gummary, covelmeid tumours of the appendix arve capable
of locel agerespion ond of glving xise to bopatic depositse.
They rarely oppeay to bave been impliecated in causing corecineid
symdrome and for this voscon have been regarded og elinieally
benign degpito the wmorpholegical evidonee of oproad.

Primary adonocarcinema ovising in the appendiz (ao distinet

from that cxtending $o the appendix from the caceum) is very
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vncoummen. In eases of diffieulty it may be distipguished from
carcinoid btumeour by diczoe and other staing. Figs., 41 = 406
show bypiecal pietures of caveimoid and ecavecinemas usipg hoemalum
ond cosin, and diazo stains.

Paoudomyxome peritounel amd hyperplastic mucocoele are also
patentinlly malignant tvmours and ore digeussed below,

In the preogent gevies of 12182 coses, 12 cases ol earcineid
buwour zud one undoubted ense of adepocarcinomn were seen. .
A socond case of apparoent primary earveinomn wvas anebed in a
76-year-old femole with o previously treated adenogarcinems
of recbom and o ce—cxistont mucineus ecysbadenocareinema of
ovary. There was no gross evidence of diveet agpread do the
appendix from othor souvees amnd seviel seetions of the appendix
showed no evidence of the eppendicular tumeour being obther bhaa
a primaxy lesion. Whether thig io an excmple of double ov byeble
primary carveinema ig of ecourse uncexbain, The case has been
reported elsevhere (Howvie, 1963),-

0f the 12 coveinoid tumeours in this gseries gix wvere found
te be asgoeisted vith aente appendieitis and six with otherwige
normal appendices. Night patients were female and four male,
The cercincma was found in a 27-yeav—old famale who hod a histoxy

of regurvenb gyuptoms and who did im fact hove acute appendieitig
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ot operabion. Only four patients with carcinoid bumours had

previongly had medieal advice concerning abdeminnl pein,
Y 7 &

Mucogeele; Poeudomyzomn poritonci:

Mucovoeles of the appendix were well deservibed in execliont
arbieles by Weodruff and Mebonald {(1940) and Johusbon {1954),
Woodruf ¥ and MeDongld desevibed two vovicties of nmecocecle.,
The obstruehbive type was due to pavtial oblitevabion of the
appendix proximally and continued geeretion of mueus distally
with vegulbting distonsion of the oxgen and flatbening of the
mucosn., The seeond varvicty was chovactervised by proliferation
of mupus-—scereting epithelivm and ip nol asscciated with
obatruebion of the lumen. This was regarded as pre-invasive
adencearcinoma. Weoodruff and lMeBonold found an incidenge of
0.% of waeococles out of 45,000 appendices. Only 6% of bLhese
mucoconles were of the premalignant vericty (10 euses out of
145, 000) .

Rapture of an sppendix showving elther type of musococlc

may vesult in fexmabion of pgeudomyzoma poribonei analagous to

that fellewing rupture of an svarvisn mumeinous cysboadencma.
The prognonis of this conditiom is not favoursble (Beyd, 1942,

page 301) slthough rewoval of the appeadix may arwvest the proccess.



fig. 47

fig. 48

Figure 47 "Obstructive" mucocoeie showing compression
of mucosal 1lining due to increased intraluminal
pressure resulting from sub-total fibrous
obliteration of the lumen near the base of

the appendix (llaemalum and Eosin, x75) .

Figure 48 "Hyperplastic" mucocoeie showing marked increase
in the mucus-secreting glands of the appendix
mucosa (H & E, x300) .



et
- 7T

In the present sevies 19 eases falling into one or ebher
of the chove ecategovies wvere noted. Nine weve simple obgtruetive
mueceoelen {see fig. &7). In soven of these cases thore vas a
paat history of abdeminesl pain and all eight patients folluvwedeup
ware cured ox fwproved by opevetien. 'Pwo cases of the hyperplaatie
mueceocle were seen {pee fig. &8). One was an inecidental
finding in o poatient with weetal concer; the obther was yemoved
from a patient of 67 vho e@mﬁlainaﬁ of one year's recurront
pain leading Yo an alleged appendix abscess. The appendix
removed bwe menbhs later wvas not the gite of previous abscess
Tormabtion and was iron-negative.

Pour patients had pseundomyzoms pexitonei, One was a
hy-yonr-old male with ruptured diverticulitis of the appendix;
thig man vas an sleohelic and developed delirium btyeomens on hig
third post-opevative day., Death regulied from inhalabion of
vemitus. The elinical hislovy vas not o detniled one aund
unfortunately ne refeoremece was made to presence oy absencas of
previous abdeminal pain,

The second pationt was o 49-yoarv-old fomple eperated on for
asugpected cavcinoma ef vectum ond found bo have an adberent masa
involving ilecum, cnecunm and appendix agseeiated with o ruptured

divertieulum of the appendix. [Fhip patient had been in hogpital
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one morth previously with low comntyal abdominal pain described
s due to "urinarvy infection® on the basis of o lipht growih of
eoliformo obiained frem a midestrenm opecinen of uvine.

The third patient, a fomale of 17, with wecurvent »ight
iliae fossn pain over one yeer, was Iound bte have a rupbured
diverticulum with pscudomyroma. She has beon gyupbon={free
ginge opevation.

The fouwbh patient; o 32eyear-old fomsle presented a most
inbercoting problom, She ves ¥Yivebt ndwmitited to hesgpital two
yeors hoefore operation with lovw right ilise fossn pein dlagnesed
as eyotitig, again on the bosis of o bocteviologiecal report of
doubtful gignificanece. €Coliforms bud mo pus cells were nolted
in o midestiroms speecinen of urine. She wes lreated eomngervoatively.
Soon after okhe wag inﬁegtigateﬂ for a higtory of weven ycars?
infortility and found to have bleckupge of the vight Follopien
tebo, Two yeavs aftew the fivot admission to hospital she was
ngain adnitted as o surgical emergency with relatively mild right
ilicc fogsso pein bub bhis tiwme was tolken %o theatre. The
sperative finding wes of muléiple arces of adhesiens including
gome boetyeen tho right Fallepion tube ond the 4ip of the appendix,
The vhole appearancce suggesbed btuberculosis te the surgeon

operating. Histological exewination hewever, shoved endometriosis



Figure 49

fie. 49

Ruptured diverticulum at the tip of the appendix
Mucin was demonstrated histochemically on

the serosal lining but no glandular elements
were identified beyond those seen in this

figure (Haemalum and Eosin, xX6) .
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of the appondix and pseudomyxzoema peritonei. The pseuvdomyxoma
moy well have g¢aunsed the obliteration of the right Fallopien
tube to which it wves adherent. VWhebher the sterility was due
to thig, or bto cndomeiriosis or bhe suppoged abdowminpal
tubereulogis ~ vhich has vot been confirmed -~ is an open but

interegting question.

Divevtieunlee of the Appendix

Wilson (1956) in his detailed centribution to this subjeet
was nostably cautious in discusging the aeticlogy of diverticulae
of the appendix and believed that if infeétiou conbributed
to theiy formabien 16 was most likely o be by caunsing luminal

conptriction with rige of intraluminal pregsure..

In the prepent peries, divertioulac were seen in 39 of
1412 goges, an iuvcidenee of 2,7%. 19 patients werce femnles
and 20 males. A supturved diverbiculum ig shoun im £ig.h9.
The main clinical implication of o divertieulum is the risk
of pnondonyxenn developing afbor ils rupbture. Ownly two of the
cases in the periep were aspoeiated wibth o noymal appendix, the
ether 57 being acutely inflemed, Over half (22 of 39) the patiemts
gave & higbory of previous abdeminol pain gimiler te that

for which thoy were operated on snd a striking feature vas



Figure 3*

V*

fig. 50

Endometriosis of the appendix, showing endometrial
glands in subserosa. There was no evidence of
recent or active bleeding related to the
endometriosis. The appendix was otherwise normal.
There was no gross evidence of pelvic endometriosis
(llaemalum and Eosin, x75) .



= 30 «

the number of diverticulse wvhieh wore positive for stalnable
iron (27 of the total of 39 ox 687, but 16 out of 22 nppendices
(95%) vhere the paticnt had a positive past histery of abdominal
pain). Thio simply confirmo bthe obvious likelihood that
diverticulae, hevever they be formed, will be perticulerly
likely to VYo the sbavting poimt for atbtaclks of mild oxr serious
appendieitio and thus prone to crogsion of their walls and

rupbura,

Indometriosis

The mest veeont veview of cndemetricsis ip that of Lane (1960)
vhe discussed 30 coses collected during a period of 36 yeaws.
He states that hacmorrvhage roarely occuvrs inte the legion.
sutbon and Herdy (19%2) deseribe cndomotviosis ne oeceuwring
in 6.02¢% of feomale patients. In my series I bave seen four
enses in 810 femnle eppendices, only one of which wes asgociated
rith pogitive prussian-~blue reaction imdieitive of rocomt
hacmorvhage. This lesion (£ig.50) is not likely te be of
clinical gignificance. A fifth patlent in my soeries had a
glandular sbtrusturc om the seross which was thought to be a

Mulleriaoun regb.



Figure 51

fig. 51

Pseudomelanosis of the appendix, showing
typical deposits of pseudomelanin in the
mucosa of an otherwise normal appendix
(llaemalum and Eosin, x240) .
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Poeudonelanogig

Thios lecion is of intereat to the histologist mere for
its stoinlng properties then bocaouse of amy pathological
gignificance. These prépertiea ond possible notologieal
foctors are discussed fully by Poavee (1960, page 668).

The two theories put forward areiw-

(1) #that avematic pretein degradetien products ave nbsorbed
fvem the loarge intogbine and eonverted inbo melanin in the
connegtive tiosue and

(2) +that pooudomelanin io assoeiated with chronie medication

with anthraeene purgotives such oo cogeara saproda,

I noted 18 eooes of thio condition in ny serics of 1412
coses ond in all of them a bluwe-grveon plgmentotion of the
affeeted aréa wop sbtoined with the pruosion-blue reaction.
It may be only o chanece finding that worms were pregsent i
three cases and a vorm gromuloms noted in & fouriéh sage.

The typical appearoneces of thip eondition are shevm in fig. 51.

Other Vindinga

One eanse presonted all the appearancen of Crobhn's discose

(vegional ileitis). After eporation the patient cembinued to



Figure 52

Figure 53

fig. 52

fig. 53

Segment of transverse section of appendix
removed from 42-year-old male patient, 2 months
after aclinical diagnosis of appendicitis had
been made. Note bundles of neural tissue in
muscular!s and submucosa (llaemalum and Eosin,

x75)

Same section as fig. 52 with neural bundles

arrowed (Masson, x75) .
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have sympboms, og he had dome for nine mounths before operation,
and subsegnently had o reseetion of ancther ares of Crobn'a
digease of the amall integtine with complete relief of symptoms
after a faivly stormy cenvalescense,

fne case was noxanl apart from an isolated avtoritic ab
the %tip of the organ. Avbteritis heas freguently been described
in the past although ite significance has wever been eotablished,
The interesting feature in this case wag that the patient was
guffering from rotroperitonmeal fibreogis invelving, smongatb
obther visecera, the appondixz, The patient heo remained well
ginee operastion and ne mamifestationg of any connective tipsue
disease havo boen peecm.

e patient was observed to have vhat eoppesred to be a
renal tubule at the tip of the appendix, Farther inguiry
showved that the appendix had in faet been adherent te the
upper pele of the right kidney ab opéraﬁion but subspegquent
inbravenous pyelogrem exomination geve we further infozmabion.

The final epoe is showa in figo. 52 ond 93. The patient
hod his appendix yvemoved 2 wenthe follewing an appendixz abseoss
and the gtyriking neuromabous bundles wvere geon as demonsiyated
in tho photographs. Whethey this represents wmerely the neuremas

deseribod by Mosson (1930) as a sequel te pppendicitis or the
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vave vou Hecklinghousen's disease of the appendix voperbed hy
Rusaell and Eubenstein (1963, page 870) in their toxtboeok of
bumeurs of sthe nervous sysbem i of theovetieal rather then

prectical importance.

Sumnry

In thie sbudy of 1412 pppendises, a patholeogieal change
in addition te, or apardt from inflommstion wes seen in 154

cages, or A0.5. of cases., Thene lesions ave digeussed briefly.
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CHAPTER, G

OIASSITICATION OF APPENDICES

POl CLINICAX, STUDY ANB ERAMINATION

OF _ACCURACY OF HISTOLOGLCAL CRITERIA

Heving cloimed in the introducitory seetion of this study
that one of the inherent adventeges of this particnlar sgtudy evewr
other investigations of appondieitis lay in the hisgtologleanl
clagssifications being usod, I must new demonstvate that tho
eriterip I use are:

(1) reproducible;

(2) superior to o simple eliniesl elassification based om the
gurgical operative findingg; ond

(3) ouperior te other histological oystems of elessification.

At the same time as claiming bosie advantages for wmy
histological definitions of normal appendicce and fox the mild
forms of gppendieitis I aw pwrepared to aecept the elaim;uf Bornes
et ol. (1962) for the superiovity of purgical findings as o basio
for eluassification in cases of gevere appondieitis snd to aceepd
the surgical terms "gepgrenous oppendicitis" and "perforated

appordicitis" po individuval grouvps., The completo elospification



te be used in the primarily cliniecal gbtudy whiceh follows in

the next section iz defined and discusged later in the shapter,

Reprodueibility of Uosults

A histological report wae wade te the surgeon om 2ll
appendices in this study shorily aftor theiy vemoval. These
reporte wore basged on the assumption that limited acute
appendicitin vas o vavient of an abnoymal appendix aud that
histolegicol changos of inflnmmation short of limited acutbe
appendiecitis could not be aceepted as diagnoside of abnermelily.

We shall conasider in thig echapter the 1284 consegutive
appendices removed fyom pabtisnts in elinical presentation claasens
A and B {patients operated on for acubte or veeurvent nhdominal
pain). All of bhe firet H500 of thene mppendices vere re-cxsmined
two yeors after the original report wes given with no lmowledge
of the oviginal findings and the resulits compared with that of
the original veport. Only im three cases was o diffevenco of
opinion found which involved gregs ovrorg of diagnesis, tve
appendices shoving complete acube appendicitis having been
reported as normal ond one eame vige versa. Mogt errows invelved
the separation of noxmal appondices with atypieel nppearances

(wvhich should have been veported as mormal) from those with limited
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eeuvte eppendicitis, Thevefore, all of the Y0k remaining oppondices
showing either atypieal appearsnees ov limited acube oppendicitis
o their exiginnl examination wore ro-examined. Although these
éases wore lmown by the oboeyver e bave been selected in thio

way, their oxget diagnoeges own the fLirst exemination wore uwnhkunouwa.
Altogether L1 cases of the 128% were interpretated differenily

on the second exanination, am imeidence of orrovr of ehjeciive

interpretation of 3.8%, In six of these cases eppendicitis had

i

not Beon diagpesed on the first exomination vhen it im fanet
vag present, and in 39 casop oppendiecitis had beon dirgnosed
wrengly en the first oecasion. HMHost of the ewzoxs took place
in the early months of the asbudy, before the gigeificanece of
traumatie artefact had been.fnily pppreciated.

in summary, an esperienced obgewver should have ap aceuracy
of overall classificetion, uvoivg the eriferia defimed in Cheptlers
1 ond 3, of about 96%. Vhere the uaterial has been re—ezsmined
as in this study, the acoursey of elassgificabtion must be well

above thoet frequently accepted ns sabtisfestory for cliniecal study.

Comparison yith Burpical Findingo

The operntion nobtes of the 188% potients with Class A

apd Cless B type of c¢linieal history were sbudied avd the



éurgeen' diagnoses were recorded. These wore eompaxed with the
final histological findings and disegreemont noted in 172 cases,
Vhere the suvgical diagnosis was stabed bo be doubtful or could
not be infervved, it was regavded as belng in agroement with the
higbological reporb. Thig tobtal of 172 eases is composed of 88
eases diagnosed ag histologically moxmal bub vegovded by the
surgeon as showing appendicitis and B8h diagnesed higtologienlly
as appendicitias {17 as cemplete acube appendicitis, 67 ss limited
ecute appendicitic) bub regsrded by the surgeon as wormal. The
percontage of casges im whtch disagreement o to claggification
exista ig bhws 1%.5% or 1 ecase in 7. As the evyors alwest balamece
the difference ig not obvious on superficial exomingtion of
proporbions of normal and abnormal sases,

It ig of intewest thal the tendency to overdiagrese
appendicitis on operabtive greunds in most marked in wvnitbs
advoeating operative treatment for doubtful cases of elimieanl
appendicitis, whercas the temdency to underdiasgnoge eppendieitis
is mainly shown by conservabively-minded svrxgeons. DBoth groups
of surgeons overdiagnose appendicitis in colleanguon, membors
of the familien of collepgues, or wembers of the murging staff,

It 1g, of course, obvioug that mone of the guvgical opinions

ave sapable of re-exomination by the same ¢r s second obsexver
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and that thelr objeebivity wust thevefore be obill fuvthew
dovbbed.

A digtresping featurve of bhe pbudy wes the discovery thai
in 52 of the ecases vhere difference exiobed and the patholegy
report was avaeilable to the purgeen before the discharge letbhor
vas gsent, no mention wes made in the letter to the genewxal
pragtitioner of this doubb. In 3% cages this has led to o false
impresoion belng given that an seute appendixz hod been removed
and in 17 copes o feloe impregsion hns been glven suggesting
bhet e norpel appendix hao been removed,

Yhatever the gurgoony may believe aboub the walue of
bigtological opiniong, to ignove them when digagrecment oxisis
ecannet be regarded as indicating objectivibty or desire for
objectivity on their paxt.

A11 that the previeus peragrapbe heve dewmonstrated is that
diangreement ig common. In an attewpd teo esatablish sue gystenm
of clagsification ay superiow, the climical feollow-up wosulis
for the 178 patients.aboﬁt whom there im dicagrecnent have beon
analysed {sce table 16). Although the figures sye small, it will
be seen bhat the propertions of pewsens "mot betiber" after
eperabion in the tve greups suggest bthat the higbelogieal

clospifieations awxe the wove uscful proguogtic indices. Two of
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the patienbs "wet belbtor® in the group with histologieal
appendicitis had limibted acube appendicitig, The third patient
hod complete acuboe appendicitis.

In swmary, higtelogicesl ecritevie swe superier to operagbive
erlteria wheve diffoventintion ig requived bobween noymel and
abnormal. Their superiority is shown in their proguosiic value
aund ig inhereud im their beipg availsble fovy re-examination by

one or nore pbservers.

Gomparvisen with othexr Highological Criboris

The presend series csnnobt be discussed in this context
but refevence moy be made to fwo other histologicnl studies,
in one of whieh I pevsonelly participataed.

The firot study is that reported by Campbell et al. (1961)
and veferrved to in Chapter 1 of this sceetion., They divided
maberial inbe "normel” Yaeuperficial sppendicitiaz’ and “acube
appendiecitis.” Their "guperdicial appendicitis” though not
defined exoctly, is probably equivalent to my limibted acute
eppendieitis. In o vetrospegtive study bthey made this diegnesio
in 28 of 422 incidentally removed sppendices (my elinical elass D)
and in 30 of §78 eppendices removed fyom patients with appendicitis.

in o secopd prospective sphudy they found gupexyfieial
4 I 12
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: Agreements on diagnosis found vhen 3 pathologlste
| oxamined one group of 165 glides from patients
having appendiceciomy .
Howie
e 0 +1

Complete agreemont 110 casea,

Completo disagreement 20 cagen.

o wTRTLE

Hovrio
we] 0 +1

Gomplaeto agrocuent 118 cases.

o, B0 O 15 ] . . . ,
o BT 7 t Gomplede disagesoment 1) cased.
o 29 d 1

HBN

0 1

Complete agreomenty 99 cases

Completo disagreement 2L cased.

L)
e
[« TN 1

0
2

Overall agreement in 57H of caszes )
2 puthologints agree in 935 of cuses)
= appendicibis

= normal appendlix
= doubdful
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appendicitis in 25 of 68 incidentally remeoved eppondices and 27
of 141 gppondices fvom pabtients vith appendicitis, Thus the
incidenee of guperficial appendicitis rose in the two serieg from
7% bo 36% for incidental appendicectomies and from 0% Lo 19%
for patients with appendiecitis., The implieabion of this is that
foir histologienl criteria to he of wvalue btheir upper and lover
limits wmupt be earcfully defined. The eriteria of Campbell
et al. have spparently been basieally reasenable bul noi exaeh
enough to meet the rvequiremenbts of objectivity required for a
full-gezle investigation.

The segoud study is of interest in bthab three patholegista
{includiog mysell) exomined ome seb of histolegical matevinl
and the diagnogee have been compared. The full desails will be
published shortly (Parvaclough gi al. in preperation). Table 17
shows the breakdowvm of opinions of the three histologists., It
will be nobed:
(1) thet complete agreement is found in only 57% of cases;
{2) thet in the pair of opinions with fewest agreoments and
mont digagreements, neither pothologist hee mede o parvticuler
study of the problems of appendieitin; ond
(3) that in the most favourable pair of opinions (Howie versug "1%)

thore is disagrecment im 14 of 132 ecses (109) a fipure not mueh



different from the 13.57 discgreewent shown between surgeon and
bigtolopgist given under the preceding heading.
I 1s Qifficult o compare thege figuves with others a=s
no indications were given te the higbologiste toking port in the
study of the circumstances of vemoval, In somo soses the wmoterial
wos not of good hiptologieal guality and in gome onses of diifieculty
enly one ox two seetions were available for sbudy, this heing
short of the begt peasible otendards, DBeeaunse of these difficuvlties,
casen bhave beon deseribed as'doubhful® by myself when ezamwination
of more material might have made a definite diagnosig possible;
no doubt the obther hislologlsts experienced the same problems,
However, exeluding deubtful eapes {"0" in table 17) from
ocach paly of snalyses, unbesbted histologicel exiteria cowpare
unfavourably in objeetivity amd veproducibility with tested
histologieal eriterian bul eppear broadly comparable to surgieal

operabive findings in their upefulness.

Sumaary

The diffieunliies of comparing different methods of classification
are considerable. The higtological eriteria I have defined and
tesbod appear bo be more objective than any other erxiteria

aveilable and appeaxr to give bthe mogt ancourate proguostic help,



They are thus superioer to othey erviteria fer separubing norwal
oppendices from wild and severe acutely infleomed appendices.
. This is clearly o fundamentel and imporsont division lo
This is cleariy a Tundowental and ugpersans divigion 6o
wmoake in any study of gppendieitio and abdominal pein gad ibe
pracéical wvalue bhos plready been domonstrated., The obheyw
importent featvres in a elinical sbudy depend ou the onset of
i i
advanced inflawnatory chonges morxe easlily deseribed ab operatien,
The cloopsifiention of cases I propose to uwac for the

elinienl gbtudies whieh follow igs-

1. NOGAL APPENDIX 2 BASED ON HISTOLOGICAL

2.  LIMITED ACUTE APPENDICITIS 8 CRITEITA DUPTNED

3.  COMPLETE ACUTE  ABPPENDICITIS

L. GANGRVHOUS APPRNDICITIS N
BASED ON SURGICAL FINDINGS
5. DPERVORATED APPINDICITIS S

l DASED ON A HISTORY 0F A BECENT
3 CLINICALLY DIAGNOBED APPENDIX
ABSCESS

6. INTERVAL OPERATION

Cipge 1 will be divided on the banis of operative findings
into canes where aeute extra-appendienlar patholegy co-existo,

Aente extra-sppendicular pathology doen not include mesenberic



TABLE 18
Digtribution of eppendices +to tested clinicowpathological
sroups Lfow future gbudies of abdominal pain.

Ma%n T o () e

olamsi Ficotion Subwclagelfication Caponp

le [Nowmal ‘No other acutc lesion 396% (3245%)
e Non-acute ovarian 29
iappund.ia. lesion
| Acute ovarien lesion 13% ( 35%)

Aoute extra~appendicwe 34 *oP

| ular legion
| Total 412 (36%)
|

2+ Limitod acute - 101 ( T45%)
4ppondi0iﬁiﬂ

3e Gomplete acute
dppendicibls - 568)

4+ Oangrenous %711(54%)
appondicitis - 78;

5¢ Porforsied ;
oppendleltis - 65
|

6. Interval
appendicectony
aftor epvendix

2bsooss - 28  (24)
|
L

Total - 1312 (100%)
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adenitbia or ovarian losions unless the lebber are asccompenied

by wupture, bleeding or bovsion. Patients whe have absoesses

found at emovgency opersiion ove pleced in Clags 5. Yhese hoving
inberval appendicectony for vecent sppendiz nbocens are elessed
soparately {Closs 6). |

This elassificabion has the advantage of greater objsetivity
and simplieity over the Grey-Turner (19%8) and MRC {1944)
clansifications. The digtribubtion of eases te each clasg in
shown in table 10,

Baxnes end his colleogues {1962) huve opparently beewn
corroch in their belief thot higtological cxiteria have not ip
the past formed o poarbticulsrly vgeful foumdabion foy the siady
of pppendicitis, Thig, heovever, hos been due move to the abegcnee
of good histolpgisal eriberia bthen to any povbiculerly sotisfactory
pubgtitube being aveilable.

Thig omigeion appears bo have been rectified by the
introduction of the higteological eribteria deseribed and oxpmined
in this oeetion.

Tho nexd section uses them teo help enagmine thoe problewmg
iavolved in deeiding bthe tveatment of the pationd who presents
te tho goneral practibioner or surgeon as & possible cage of

appendicibis.




SECTION 2

A

STUDY  0F THE MOHBIDITY AND MORTALITY

RESULTING  FROM  DIFFERENT

APPROACHES T0 THE TREATMENT

AL PUNE S SR S e



CLAPTER 1

CRITERIA _OF _MORBIDITY

This gection deale wibth a gbudy of thﬂsé patiento edmitted
to hogpital with abdominal pein vhere the fear of appendicitin
is one of the reasons for their admission. The aim of the study
i bo determine whether operative or non-pperative treatment
gpuges the lower morxbidity.

Any elinical trial of twe mothods oflﬁre&tment cntailse
difficultios of obgerver biaso and definition of criteria but
if these aro properly catored foxr useful comparisons can be
made. Four problems of decign complicate this partieular
oxperiment. Firstly, ome of the twe treatments involves the
unique physical and mental trpume of operation, and the prineipel
morbidity will be shevrt-term. In the non-operative treatment,
on the other bhond, the principal morbidity is im the
intrespective atbitude doveloped by pationvs te their abdominal
pain with the long~torm risk of oppendicectomy or appendicitio
otill present,

Seeomdly, although the test group is defined in the

opening sentence of this chapter, patients arve seleeted for
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the twoe treatments by ill-defimed eriteria mony of which are
pezoonnl to the surgeon, ond the two treatments ave nel pupor—
ficinlly eapable of diveet comparigon.

Thirdly, only about {two=thirds of the patients pelected
for oporative byeatment indeed suffer from the digease for
vhieh they are being treated, and bheve ig room for doubt - as
hag beon demengtrated in the previeus chapiers - even about which
patientg theae are. On the othexr hawnd, the nuwber of petients
selected for non-operative treatment who actually have
appendicitis can bo caleulated only by inspired guessworlk.

Fourthly, the rigk of mortaelity inherent in the two
trentments must be o major considevation. Mailure to treat a
paticat with genuine bub atypical o mild appendicitis may leod
bo a fatality from advanced esppendieitis at o lateor dote -
appenrdicitis appears to he o recuvrvent discose - and'@v@n the
vemoval of o mormal appondix will, on simple yules of chance,
save gome poeople from being inmeluded im the elosu of btheose who
diec of advonced appondicitic in later life, On the other hand,
by the same rule of chanece, some peeple having thic oporation
for vemoval of a normal appendix will die as o vesult of the
operction and not from their original sbdominal pain. On the

- ourfoce this is the greater trogedy as the fou people im this



group are usually in the prime of their lives and, if they did
not in fact have appendieitis, their illness would have been
seli-limiting.

Thege difficulties preclude a simplsc compavison and a neat
answer; but it is possible, neverthelossg, by usiug pationts as
their own conbrols {Leek, 1954) %o find the proportion iun eoeh
group who ave likely Lo have the.ideal vesult of cuvxe with no
eomplicationas, IV is alse possible bo analyse the visk and nature
of those complications vhich are likely to arise and thus to
present an overall picture of the probable course of ovents if
one ox othor type of clinieal menagement is eupleyed.

The main pubdivisiono of paticnts used ia this gbudy are
(1) age;

(2) wede of clinieal presentation; snd
(3) degree of abunoxmality of the appondix,

The thiyrd of these divisions ieg the one which most influences
ghort-torm post-oporative complientions, and thus woxtality.

The elinico-pathological classification defiuned in Chapiesr & of
the first ncetion is the basis for this subdivision (sce page 92).

The second of the sbove itoms was shewn cavliey to influenece

the rate of eurce following removal of a normal appondiz (Chapter 3

Seetion 1).
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foxr the purposecs of this sptudy four distinet age groupp can
be reecogniped. The firgt is that of childhood. In the very early
ages death is usually due to late diognoois and the problem of
obtaining a hiptory ig different from thot in the adult. Beeawse
the bulk of the mnterial im thio sbudy vas cellected in o bogpital
wibthout paecdiatyrie prectice, tho firet growp ig defined as from
birth to 11 years. The sccend group of patients i thal aged
bebween 18 apd 89 yeoara., Mest patients whoso dreatmont is in
doubt are found in this agoe gvoup, ard it is the stady of the
differcnt forms of monagement available to those patients which
forms the main subject of the present inveptigation. These
patients are nowmally physieally f£it for opervetion. The third
group of patients oged bobtween 30 and A9 years, conbtains fewer
dingnootiec problems aud theoe patients are upvally alsoe fit fex
operation, ceven if lewso cortainly so than those in the previous
group. The last group ef pationts, thooe over 50 years of age,
corrios an apprecioble mortality, mueh of which is due to late
diagnovis, albthough the genmeral fitness of the patient io deeigive
in many eases.

Diffecrent probloms influonce the mopagement of male and
fomole patients. In femeles the problem is mainly that of

differvential diognosis from pain of gynaccologieal origin, Im
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wales the problem ig the greabter risk of morbidity and wortaliby
likely 6o wepult from the delayed diagposis of tzrue appendieitia.
This is refleeted in the higher incidence of advanced changes
found at operabtion, and possibly fellows on the failure of mild
appendicitis to produece warning pain sufficiently carly or
froquently in wales (Chapber 3 Seetion 1). Where appropriate,
male and female patients are comsidered separvately.

Moxbhidity for operati#a and non~oporative menagoment of
possible oppendicitis is Qiscusved in the two oueceeding chepters
under the main headiags of shoxt—term, intormediante, and long
terw movbidity.

The wortality cansed by the regpegtive methodo of Hreotment
is dealt wibth at greaber length im the fourth chapbeyr of this
sechien.

Using the rosults of these gbtudies, the probable consequences
of advising epevative ov mon-opevative treatment for an individuel

abient have been ealenlated; end an osbimabte has been made of
the way in vhich widespread accepiance of either the redical on
congevvative approach te treatment would influsnce the pottern of
worbidity from abdemingl pain and sppendieitis in the compunity

at large.
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MORBIDITY OF APPENDICECTOMY

Thig will be considered nader four headings - nomely,
gshovt-term, intormediabe, leng-lerm, aud general., Shorbt-torm
conaiderationg are baged on the period before the pabienty reburns
to normal employwment. Intormediabe. couplications £all within the
period from 12 24 months ofter oporation, fov whkich time cavoful
follow-up studicy bave boen sarried out, Tho long-term conpiderations
arve cobimated on tho baglo of wvobroupeective studios of
app@mdi@gsﬁcmy. The "general® considerations axe those relatod

to ewvoe, mextalibty, and poyehological factors,

Short-torin Morbidity

Thia eon be measured in tewms of days of hogpital in-pabient
care, of woeks abacnt from mowmnl cmployment, or of ipmcideace
of vorioug complicpoiions. To o large oxbent the thyee are related
although 19&@%5 of shacnee from noimal employment also dopends
on non-moedicnl faeters. Beporabe congidoration of the imdividual
couplications of oppondicectomy was given in grest debail in the

monographs of Boyee {1929) and lave {1947). A wore coneise

ageound of the morbidity from appendicitis was wrecéntly produeced
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by Wright (1963). Most previeup nbtudies of morbidity have been
composed of coses eolleetod ovor a wide gpan of yeoars and thup
gubjeet to variables other than clinical severity of illness
(new onacatheties and antibiotics for oxample). The present
geries hes the adventage of sbtudying a large number of patients
(1312) operated om over s peried of only 2 yecars.

A pointao gystem has been deviged for tho purpose of this
study to make the apsossment of operative morbidity vealistic
ond ebjeetive. A patient seores nil pointe only if im hegpital
for 10 days or less after eporvation and having absolutely neo
post-operative ecomplicotions. Moxbidity points ave scored on

the fell&wing bopigie

Genoral

For cael doy in hespitel beyond 10,

Yor each vigit bto hospitel as am oub~

ok

J,

pationt for wound dressing. i point

&=

For eaneh home visit for wound
dressing by family doctoer ox

distriet nursge.
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Minor commlieations

A pyrexia of unecertain owigin,

2 « & points deponding
Minox respivetbory upset.
on soverity.

Vound dischargoe.

Straichtforvard complications

Wound ipfoetion with pup or
5 peinte
requiring antiblotic therspy.

Sovere eormlicationg

Sevore wound infection. ? 6 ~ 8 points depending

. . on severity.
Pnovmonia. S 8 y

Potentially dangovous gomplicotiong

Adhepionny ileus.

Pulnonary emboliom; deep venous
10. pointsg
thromwhogis.

Pelvic abscess,

Any adminigtration of a goneval anaesthotie - § poinis,

Other pituations rot deseribed above scoered as gppyopriate.
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Moxtelily from sppendicectomy is discussed im a later ehapter.

A total score of 1 ~ 5 points is regerded as equivalent te
the clinical desoription of “triﬁi&l? morbidity; « scorc of O - 10
pointe as "pét&mﬁially serious” merbidity; a scoxve of 11 ~ 15
points as “"serious" morbidity; o seere of 16 « 25 pointo as
netentially dangevous” wmorbidiby; and a seove of over 29 poiata'
a0 "dongervous' morbidity. As move severe forvams of any cemplicabion
wonally differ fvom milder forms by the leégth of time the
patient ig kept nuder hospital supervisiown, se the merbidity
seove for bthat compliecavien will be modified npprapéiately. I
ig found &hat by applying these eriteris ol morbidibty-secoring to
some bypical eases realigbic ond objective results may be produced.
Thesae enable an overall piédture of morbidity to be produced
vhich is gimpler to comprchond thon thab compesed of long tables
phowing the breakdown of patients with chest infections,Awound
infeebtiong and so on. |

Toeble 19 shows the distribution of cherbt-term pogl=oporntive
morbidity of ecasco in caeh of the elintco-patholegieal elosses

o

defined in Chopter & of Scetiom 1 (table 18 facing page 93).

Ao expectved, morbidity rises with the pdvencement of the inflamuntory
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procesa. The progpeets of a patient having vhat wounld he
genernlly aeccepted as "an wneventful veeovery" = equivalent

to o morbidity score of up to Y pointg - were 92% wvhere a

nermal appendix wvas vemoved, 847 wherc limiled acube appendicitis
was precsent, 08% vhere complete ncube appendieitis was prepent,
hut enly 51 fov a gengrenocus appondix and 253 vhere perforation
had oocured. Tables 20 and 21 ghow the same findingsz for those
niale aed femple pabionts in this serios vhoge ages wove betyeen
12 end 29 years inclusive.

Tho percentage of pationts having "unevontful reecovericg"
after vemoval of appondices with limited or cowplete acute
opppendicitis was 89 in paticnts evnder 50 yeors of age buib
705 in padients over 50 yeors of age. (Caleulated om bosip of
totals in table 19, less the combined tetals of tables 20 and 21).
Vhere a gongrenoun or perdovatod appondiz vas vemeved the ineidence
of uncomplicoted recovories wag not significently different
in pabients wnder 30 yeevs of oge (27 of 61 = 44%) from that
in paticnto ovor 30 years of age (31 of 82 = 389

In paticente under 30 yoawrs ef age, only 11% of cbmormal
appendices were perforated (61 of 32) compaved vwith 297 in potiecnte
ekove 30 yoars of age (82 of 280). 7Thip difference ip highly

pignificent (X « 45 P<0.01).
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The highey merhidity {wom appendieitic which ip found
in elderly pationts thus gppearsg to be due move bo late diognosis
than te bthe age of tho pationt.

Wo sipnificont diffevences in morbidity bebween malo and
female patienbe weve demenstrabed in ony moin age grewp, but
bhe nember of patients with cemplicatiens was small and this
finding ig not cornelusive.

I confivmed Wilkic's observabion (191%) that cases of
pexforated and gangrencus appendicitip ave moro common in moales
than females but the prepondersnce of cases of limited acute
app@nﬁicitiﬁ in females in my series made the overall sex
incidenco of appendicitie egual, BHoth Wilkic and lLoc hoave
previously found & preporderence of eagen of appoendlcitis in
malen., My findingo cenfirmed the impreosion I diseussged carvlier,
(page %2-3} bosed en the histologicel ond prussian-blue studies,
thot iuflasestory choanges oppooy to produce symploms more

veadily in fomales than in males,

Intermedintbe Hovbidity

Por the purpose of objoctive pludy this was defined an
ony side effeelb of ithe opewvotion for which hogpitel adviee waag

veguegted or where a eleavly defined lesion was tweated by the
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1 Intermediate morbidity in 1,265 patients heving

| appendicectony for appendicitis or abdominal pain.

Patients having

i
|
\ _
Ianatient trontmont
raquired

worbidity
2k

\

Out-Patient treatment

t roqulrad.
| 16 8
|
Mo Opepation Oporation
necessarny necessory
5| 11 8

(211 withh »o=

curronce of

(relief of adhesions « L
incigional heinia - 3

(stiteh abscess - b
rocurrence of

game paja) pelvic aboeoos, game pain -3
! rectal abscess, incigional
| excision of scawm, hernia - 1)

|

|

|
Diagnoses| at
original
operation,

i

laparotony for re-
curront pain - 1 each )

Diagnosoes at orige
inal operation.

Diagnoses ot opige
inal operation,

Hormal & 5 Tovmal « 5 Hormal )
Abnormal & O Anormal = 6 Abnormal = 2
|
Totallappendicea renoved m 1,205
Furthér operations noecessary £ 11
Interdediato morbidity &= 1%
Pobal normal appondices removed, = W25
Forthgr oporations necessary = 5

Intermodiate morbidity

Total

abnormal soppendicos removed

Further operation necessany
Internediate morbidity

|

o pa&iaut

Turthep
|

In%armpdi

i

ate movbidity

IE]
Y]

Py
=3

approxs 1%

810
6

(I’
: approEe 1%

g aged 12-29 years, normpl appendices removed = 338
operation necessary

5 (% adhesions, 1 excision
of secar, 1 laparotomy).

@ GPRTOKe 15e
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pabient®s family doetor within 2 years of operption, Exeluding
the 47 casen vhere gu extro-sppendieunlax acube pathelogy was the
cause of the petient's illpesa, 1265 cases weve studied end
morbidiby noted in 2k cases (2%). The findings are listed in
table 22.

Following vemoval of a nowvmal appendix from a young pabient
it appeers that 1Z of peobtients will be oporated on ogain withia
two years, the main reason being adhesions. A further 1% are
again sdwibtted with the some pain as they had before their
original oparation and 1) oaech arve treabed for pimilar pain or
for obitch abscess os oubpabients. The interwmediate morbidity
is thus &% of whieh 14 is sgerious.

Following vomoval of abnomal appondices vnder 1Y of
patients hﬁva o sceond opowabion within two yeavs (6 paticnts of
840) of whom half have ineiniomal horning ond the ether half
lesions perhapg reloted to septic complieations. Only one
patient in thig serics developed adhesions and 8 gccond had an
intestinal obgtruetion due teo a residual pelvie absecve. The
patients developing inecipional hewrnies wore all over 30 yoars
of age and hod had advaneed gppondieitic vith high post-operative
morbidity.

Too Loy eomplicatiens wove yeeorded in this pories to ke
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stoatistical analysis of individunl complicotions possible, bub
it appears that the rick of a sceond operation bedny veguived

within btvo years of rvobturning to work following appendicectomy
ig in the wegion of 1, and the riok of belng cgedn oduiited to

hospitel withount requiving eperabtion is o fuvthexr 1%,

long~taerm Nowbidity

This relfers to the rigk of patiemts developing movbidity
beyond two years after opervation, The ounly cemplicabtions lilkely
to appear at this gtage are intosbinal ebstruction duc %o
adbesions, and posasibly inelpional heruia, Incigcienal hernia
genevally follows vound infectiom and patients developing this
‘leﬁieu appear te de so soon afber operabion. Gemeyally they have
had o high operative movrbidity. They will thwg have already
been included in the ligt of imperfech resulis.

The lopg—term rigk of developing adhesions cannet be
assegsed proopectively for thiso study ot the present stage.
Mational and regional statisties axe not available to caleulate
accurately the rishks iuvolved and it ie nocessary bo estimate
these by vabher ertificial mothods.

ALl poliecnts admitted to the Western Inlixmary, Glasgow

with abdominal pain or adhesion obsbiruction duripng the year 1863



n

Long—-term morbidity in 1,20% patients having
appendicectony for appendicitie or abdominal pain,

Patients admitted in 1963 with:
o) Adhesion obstruction = TH
, D) Abdominal pai =293

Nuwmber with previous
appendicegtomy

a) = 17

h) = 37

} N

Pregent admission Prasent admigsion
>t related Lo past ralated to past appen=
apocndicoctony dicectomy
a o 5 «';‘g s 12
b o 20 b = 9
;
[ )
| Previous oper- Previous opoxr-
i ation within ation outwith
| 2 yeara of 2 yoars of vhig
} thin admission adinlaslon
| a) = b ag = 8
| b) = 9 b) = 0
| i3 5
i . -
i How regglring Hov rqulrlng
; opcration operation
a) = N 8) = 8
b) = 2 b) = O
6 8

Total appendidostomies in 1963 = 650

.+ lstimated intormediate morbidity = 6 of 650 = approx 1%
(= that estimated in Teble 272)

o« Notimatod long-term morbidity = § of 650 = approx. 19
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were gbudled fox past hisbtory of appondicectomy oud an atbompt
wag made bo diseovers
(1) what properéion of these complainés were due bo previous
appendicectony; and
(2) what portion of these fell om cither side of the two-yoax
interval vhich would already have been covered by the studies in
the pavagraph above.

The vegults ave swmarised in table 83, 17 patients with
proven adhesiouns bad bad previcus appondiccoctomy and in 12
of thaese this wvas bthe most receunl end apparenbly relevant opexation.
0F these 1%, four had been opevabed om wibhin fwe years and
elght had been opereted on outvith bwo yoovas. 0f these eight
patients, six had elearly had opexations for severe appendiciitisg
fouy of the cight operations had been done in childhwod.

06f 39% patienty admitéed with the diagnosis of abdominal
poain 37 had had proviouns eppondicecbomy; uine of these adnissions
veve velated Vo the past operabion oxr to the vawe pain for whieh
the operation had been dome., All nine cansee had in fast wudergene
the operstion within the previcug bwe years. 0Ff the 20 cages
of abdominal pain not gpparerbly related to past appendicectomy,
25 bad been operated on wmore than twe years before.

Thup 13 poatients were asdumitted to hospitel over a pewxied
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cr one year wibth complainbe related to sppendiccebomy within the
previous tve yeers, On the bogis of 050 opevations per yeer
hie reprosents on inbermediabe worbidity of abond 2% receiving

inpatient treabtment about haldl hoving o fuvther operation. Thig

ig o similoy ecomelusion to that arrived at by diffcevent reasoning
in the proceding part of thiu chapler,

If ome is allowed bo uwoe a pavallel avgnement for lenp~term
complicabions, ecight patients in 050 would he expeeted to develop
adhesions ot some time bueyoend two years aftern &@peuﬁicectumy.

The gappavent dovaward anoval ineidence of appendiceetomy
{Section 2 Chopter &) and the differing risks of appendicectomy
in pagt yesvs when posb-oporative infectlon was more serious thon
Bov, magb bo veeognised as hewards in moking coswupbions of this
kind., HNeo wore reanlistle altorpetive, however, appears to be
available,

Tt thus appears rogsenable to forecast o lobte morbidity
of abeut 1 for appendicectomy, this being composed almost
entively of pationits with adhesion obsbtruction,

No deathg from this cemplisabion wore moted in this swpall

soeries of canes.
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Gepeoral Considervebions of Morbidity

Ag wmeuntioned in the inlvoeducbory notes for this chapter,
gomplderation of worbidibty is ivecomplete without study of cure
rabes, morbality wabes and psychelogical fanctors.

Cure yates have alrecady been digeussed ot length in
Chapter 3 of Soebion 1 ond i¢ will be recalled that just over
U8, of those operated on for acute gppendicitis -~ limited ov
compledte ~ ave improved or cured by oporation, Removel of a
noxmoel appendix iy energency conditions will resuld in cure ox
improvement in 86% of cases vhercas the same operation in von-
emergeney civeumstonces cures only 716 of coses., Although
consideration of cure rates mugh bo made when studying the
menaganent of paticnbs who may rot have sppendieltis, serious
morbidity or mortality iy no exchange fov probability of quiek
gure in what is uswally o geli-limiting condition, This
connideration can only influence the choice of broatwmend if
worbidity and portelity risks for two diffovent mavagemento
are elosely gimilaw.

In this thesis moexrtaliby rates frawm appendicoctomy have
been voferred to iw passing on several occosions. This is a

topie of fundameniel ifmportance to the climieol probloms invelved,
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tnly six decbhs took place in my series of 1318 casos,
fellowing romoval of obviously abnormel organs. This is tos suall
a nomber from wvhieh to drov useful econglugicns ond an intensgive
invostigation of death rates firem appendieitis and appendicectony
ot diflerent ago growps is proesented in Chapter & of this section.
The final considevatlon ie bthat of the paychological
{foctors iavelved in removal of the appendix. Thet these are
important ig widely seceepted but guygéanw often appeany roluctant
to moke allowvances for thely existence ond wawilling to wse thewm
ag oan aid to obtaining & cure for the pobiend, T wigh 6o vefer
in this study to three foatureg., The firet is that removal of
a noxnl appendix is o move offeetive breatmont in "emergeney"
than “geld" conditions. This bas slvendy been veferred to in
this ghapter. This can easily be exzplained on the basip of the
drgwn of rveecolving night surgery making on opervation more
"slomoroung" and exciting than a veubine waiting-list operation;
also the foeling exisba that tho patient ig boeiwg broeated foy o
eonplaint that ig actively present as ogeinst ome thalt is & past
event and seoms less importent as bthe doy and hour of opovation
slovly draw venr. Pogbeoperative dipeomforts are aloo more happily
accepled by o patient whe fecls the operction was an emevgoney

one nnd whe suffered aeute pain before it. By the time a patient
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is operated from the waiting-list, there is gemerally a background
0¥ veeurreni visits to hospitel and of groving impationce and
dissoticfaction, not o good basis for carrying oul am operation
of doubtful pathologiecal neeessity and assocecioted with a certain
inevitoble degree of post-operative diseomfort. There is no
evidence that the aectual operabive merbidity of o weeceiving-day
operation is sny greater than that associnted with appendicectomy
abt the end of a long routine ligth,

Work loss io also leps after cmergency novmnl appendicectonmy
than planned noxmal appendicectomy (bable 24). A pgood case may
be baged on these poychological considerations for btreating
poationts whe have reeurront pain without operabion uatil o
further acute attack takes plaeo on the wnderstanding that when
this heppens, the general practitioner will have aceecss to a
gurgeon wvho uwndergtands the problems of the situation ond is
prepared to oporate. Unfortumately surgeoms prepared to incrvease
their proportion of diagnostic erxrer from about 27% to 337
(sce Section 2 Chapter 6) by this realistie procedure lay
thempelvos open to chorges of carrying out unnesessary ond
unjustified operations. Iven if thcse surgeons axe not able o
quete ptatistical support for their actiom, it is eertaip that

their opponents are cqually wnoble bo produce any statistical
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gupport for theirs. There is equally 1ittle dovbt vhich ncéion,
appenrs constyuctive from the general practitioner's peint of
view., The justificabion of tbhig setion is in foel the preblem
being gtudied in detail in this setiiom.

The seeend psychelogieanl faector to be borpe in mind isg the
influence el o fowily histery of aeppendicectomy. Chopter 1
of Soetion ¥ dealy with thig problem in groater detail., 4t this
sbage 1% ig guifleient to goy thal there ig evidoneo bhat although

avpendicitis doos nobt run inm families bo o greabter degree then

wonld be cxpeeted in o comuen comploinb, there ia a tendency fovx
eppendicectomy to yun in families. Thus the pelient whose paremis
or brothers oxr gisters bave hod bthelr gppendix removed igs mexe
likely evantu&lly to hove the operation than bho pationt with
po such backgreund, Whon o family higtory of appendicectomy
ip present it ghould be realised that this tendency exists and
this would appeay bo Be a positive pegychologienl indication for
imnediate treatment ao agoinet indeclpive pon-operatvive
nanagenoenb .

The third poyebologicnl congideration ig the oifeet on the
individual conecorned of being in hospital. There is evidenes
bhat many pabients, espeeislly the youuger onesg, are very badly

infermed aboutb their proposed or completed bLrestment, and it weuld
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be g vory sevious form of lece wmorbidiby of oporabtion if the

expervience of being inm hegpital was ge bad thel ib made patients
relugbont to be adumitted egain on a later ovceasion. The effeet
ol appendiccctomy o8 an experience le digeussed in Chapler £ of

Seevion 3. The conclusions sre salutory.

Cly Y30 B
ST,

The pobenbtially gsorious worbidity, (short-ternm, inbtexmediabe

and Jong~torm) invelved in removal of o nowmol appendix is

8+ TE e 1% er 107, Tollowing rowmoveld of ap wancompliccbed peubo
appendiz it s 178 + 1% 4+ 1% ov 197, Fellowing romoval of o

gangroncus ov pevforabted eppendix it totals sboubt 507 ond 75k
rospaecbively. Probably o further %) of all patients will have
intormediate morbidity of o pon-goricus nabuve ond a further 15%
have twivial shorb—term pogbeoperative complications wvhich are
digeoverved only on earvying oub & follow-up study snd ave net of
serious pignificancs.

The degree of patholegieanl change appoovs o have wmox
influcnce on the morbidity bo be cxpeeted thon deeg the age ov

gex of bhe pobient.




CHAPTER 3

MOBBIDITY OF NON-OPERATIVE

IREATMENT OF POGSIDIN APPINDICITIS

Ag in the previeus chapler the morbidity of conservative
treatnont of patients with possible appendieitis 1o considered
mader the hesdings of shovrte-term, intormediato an@ long=tern
morbidity.

Potients wvore included in the gtudy if they were adunitted
to hospitel between lst Febrxuary, 1903 and 3lst Jonuvary, 196%
and their discharge classification number wos 765.5 (ebdominal
pain) 468.1 (mesenteric adenitis) or 3550-653 (appandicitis)
provided thot while in hospital they wneither had appendicectony,
nor were given a date to reburn for "interval” appondiccciomy.
Alse excluded were bthooe pabtients whe had previeugly had theiw
appendices removed,

This left a tobal of 359 patients,but in 150 of these theve
wag suificicent evidence in the case-~vesord to make it elear that
pppendicitis wes noet considered o possible diogneosis and
appendicoctony was not & possible form of treatment. These 150

patienty had ouch lepions as peptie uleers (with xeray confirmation)
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choleystitin (with z-vay confimabtion) salpingitis (where
accompanied by typical signs ond sympboms) end remol btrach
dipoase (but only vherc aceompaniod by elinical ond
laboratory repults which provide a fully reliable diagnosis).

Thus 209 paticnts remsined in whem the risk of migsing en
acute appendicitio wvas one of the roacons for admission and
therefore in whom appendiccetomy might hove beon corried out if
the eirewmstanees of the patient's illness had boon even glightly
different.

Follow-up of all patients two years eftor their admission
to hogpital was corried out on o postal basis using the
questionnaire shewn in the Appendix. Ag in the follow~up of
pavients who had hod operative breabtment, reminders vewre senb
to thoese vho did wnot weply ond vaviousn efforts were made teo
traee pebients vho had left their original addyess. 32 of the
total of 200 patients were not tyraced (15¢). Only 17 of 177
paticnts whooe addvesses wore traced (10%) did not reply to the
follow-up civoular. The proportion of paotientp fellowodevp io
thug sufficiently high to subjoev the wesults bto detuiled analysis,

The reaults for male and femele patients agod bobyeen 12
and 29 years inclusive - vhieh form more than three-guorters eof

the total -« vere ealeulated separately.
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Shoyb-torm Morbidity

There is no short=term morbidity eompavable with that
after opevation. None eof the compliecations, other then failing
to make a diagnogio of appendicitiso, could be regarded as
potentially serious nnd bthis riok is asccssed below,

The only featuxe of imterest inp the length of time off
work after non-operative treatment of possible appendicitis.

52 of 129 patients who angwered this question wore off work fox
tve weeks ox more, and 22 of these wvere off for three weeks or
wore, The geven pationts who were off work for a month ox
more would almost certainly not have been ahsent from work any
longer had they undergone operation.

The average number of dayo off work for patients whe
subgequently have "mo wmorxe pain," "lesy pein then before' and
"{he same pain as before® is 7, 10 and 16 days respectively.

If o patient ig te be treated nom-operatively it would appear
cogsential to advise eorly return to work to avoid the patient
becoming introspective obout hin or her symptems, with the

consequent liklihood of & reeurvemce of paian,

Intexmediate loxbidity

| This econ be assessed objectively for comparison with the
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intermedioted morbidity of operantive treatment in tve ways.
Tho first is by studying the eure rate ond the seocond is by
finding the nwber of patienbs who ave re-pdmittod Lo hospital
duving this poriod of twe yeoars ond who umderge appendicectonmy
on the subsequent admission, Table 25 sumﬁariaes the results
of non~operative trectment of possible appendieitis for the complete
series of 209 patients ond for the yowng fomales and males
separately.

It will be noted that the eure rate of §7.5% is peoorer
than that achleved by eperative treatment of pationts who had
normal sppendiccs vemoved. (Whem compaved with the 86% cure of
energoney normal appendicectomy the differvence is highly signifiecant.
Gompored with the 71% euwre rate aftexr plonned appendiccetomy
the difference ig at the borderlinme of otatistical significance;
X*e 3.85 P = 0.05).

It wvill also be noted that %2 petients in fact had their
asppendices removed during this time. This vepresenta 17,.5%
of all patients in the group etudied ond must be regorded as the
intexmediate morbidity of conservative treatment,

0f these 32 patients, one had a gangrenous appendieitin,
six bad complete aecunte gppondieitis, five had limited neunte

appendieitis and 20 had normal appendiceas. All but three ef the
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patients wore opevated ow in the same hoppital as they had been

admitted to originelly.

Cliniecal foobtures of comnsorvvatively biested patiends

Phe ease records of all 209 patients in this port of the
study were examined Lo atbtompt to find commom factors in the
casces of patienbs whe ceme bo subseguent operation ox who were
net relieved of their asymptoms by non~operative treaiment.

Othev than the length of time off work (which hoo been
discussed above) the outstonding feoture wos that 31 of 36
pabienta who continued to have the seme pain had alrveady o
past histery of the same pain when they were originelly admitted
to hospitel; this compared with only 15 of 46 patients who had
no move pain aften leaving hospital. (The 32 patients who
eventually wnderwent eppendicectomy were aslked to complete the
civeular related to eperative btreamtment and are thus not eligible
for discussion under this sub-heading).

It is also of intercst that 32 of the 306 patients whe
conbinued to have the same poin after leaving hogpital had been
told eithexr by btheix fomily doctor ox by the hospital gtoff that
they had appendicitis. 'Thio compeares with 20 of the 46 patients

who had po more pain after leaving hoapital.
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No significamt differonces wore digeovered on sbudyings
(2) nevital shabus;
(b) white eell counts;
{¢) the code number used in dinguestic clonsificotion;
(@) whothor ox not odmission followed o veferral by the genernl
pragbitioner; ov
(¢) whether or met it seemod from the tewme of the case-sheet
end digehorge swmpary that appendieectomy had been “very wnlilely,”
“uplikely" ov Ypossible” as the fowm of btreabtmont,

0f the 82 patients who ngein had pein felloving discharge
Treom heopital, 49 were subsequently aboent from work beceouso of
thig within the two yonr peried of follow-up. One of these
poticents was off for 8 weeks, threo for J woeks snd the othors

for lessey intexyvals.

Long-torm Morbidity

In the sawme way as the long~tern moxbidity of operabive
brestient ves inferred from gtudies of patients re-aduitied
with welevent seguels of appendiccctomy; o bhe long—term
norbidity of comservative btreotmenb wust - in the absewes of
an warealistically long prospoctive oéudy ~ be inferred by

finding the number of patiento having oppendiceetomy whe had been



TABLE 26.

L

é Pagt history of non—operative treatument i
{ 1,20k patients having appendiceciomy for
| wight illac fossn pain.
\ ,
Provious In-Patient Treatment Total
Haﬂto]owt : » +OLaL
|of In this hospital | In a different
apﬂendix hoepital
1 Within | Outwith | Vithin | Outwith
, 2 Yide 2 yrs. 2 yrse 2 y¥da
f
Hoxmal hh, 8 7 (2) 15 (5) T,
Dimited ooute
aopendicltis 10 2 0 2 (2) i
Conplete ascute
epfondicitis 15 6 3 7 (3) 31
Pe q€b1abed ox
LANSTeNRONs 1 1 0 1 3
a E@nd:oluxa
., . + -+ )
Total 70 17 10 (2) | 25 (10) | 120
|

biguras in brackets refer vo previous admigagion G0

hogpital when tho patient wag

t

|
1
|

( " cxplanation in text, pe 120-1.)

oged 11 or youngew.
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treated conservabively move than two years proviously.

For this purposc the past history of the 128k patientoe
whe feormed the mpin portiom of the study of paticnts who underveny
appendicectany for vight iliaec fessa pain have heen ezomined.

The results ore shown in table 20. It will be noted that vearly
10% of petients having appendicectomy (122 of 1284) had previously
been treated congervatively for the seme pein, and that 20Y of
these patients were subsequently found to have genuine aeute
appendicitis (48 of 122).

Over the two year pevied covered by table 20, 70 pationts
vho had been treated coneervatively in this hospital and 10 who
hed been similorly treated elsovhere bad their appendieco removed.
Division by 2 gives figures foxr one year ef 35 ond % which are
eloscly similer to the figuves of 29 and 3 found in the prespective
follow-up gtudy which fowmmed the basis of the discussion on

intermedinte movbidity,

If the patients vhose earliey adﬁissiama ogcured when they
were undev the age of 12 ave omitted, (figures in brackets im
table 20) we ave left with totals veferring to monagement of
pobtients of the ege groups eovered by this study., Ve moy now
infor that 17 + (25-10) would be the nuaber of potients who would

be oxpected bo come to oporxation ot a peried later than tve yeers
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follouing provious conscrvative treatment (pece astevisks in table
26). Half of thip total would thups be the late movbidity in the
present series which covers only ome year ao against the twe
yoara covered by table 26.

Thip figure of 16 out of 209 would give e late movbidity of
non-operabive treatment of approximately 8%.

The intermediate morbidity vhich wag noted te be lowor in
young females thon in the total geries appears te be compensated

by a higher late morbidity.

Summary

No abtampt hos proviously been made to assess the morbidity
of non-pperative troatment of posoible appendieitic. Thewe is
thus no eataﬁliahed method to use o9 o guide. This choptor uses
ney teechniques bto opgess this worbidity. Appendiccetomy ot a
later dete io btoken ng the primary index ef potemntially geriowns
morbidity, and is found te imvelve 25} of patients.

Thio is bosod on o atudy of scome 200 patiento. The reoulis
appear bto apply broadly to patients ef any oge end either sex.

It appears that, in addition, the imntermediate eure rate

is only 57.5% as agoainst 86% with cmergemey opevation in the
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same circunsbences.

The presence of o past history of similar pain gppears bo
prejudice unfavourably the results of conservative treatment
end 1t appeers that i patients ave to be treabed gongervatively
end goln faveureble resulbs they shovld be oncouraged to return
to work an coon ag possible aftor leoaving hospital and should
pob be alloved to think that they have had oppendieitis.

The shovi-term or permanent riok of mig-diognesis and
bhe subsequent developuent of genuine appendieitis whieh may
procaed unbreated to perforation of the gppendix must anloo be
accepbed when advising von~operabive troabtment. Thusg bhig
cobimabe of 857 merbidity fov ﬂenmnﬁefatiom makes wo allowanee
fov any of bhege subsequent operations beiung obther then straight-
foxvaxrd.

The 10% of potionts off woerk for three wecks or meve after
conservabive trestment may be regerdod as suffering the
cquivalent of whoat was vegewded ao btrivial showb~term merbidity

after appendicsctony.




DEATI  FROGM  ADPPRADICITIS AND APRINDYCBOTOMY

Previous snalyses of deatbs from appendicitle bhave cupleined
the peow pa‘ogmasis in advaneced sppendicitis in the very young
and very old and have wobed suscepsive improvencnts inm prognosis
abtbributable bo improved ananesthetie btochnicques, antibictic
broatment, ané vesuscitive messuves (Nees, 19528; Meleouey eb al,
1950; Pleves ond Teskey, 1055; Chvigtemson, 1958). No preeise
estimates have been made of the riske involved in removing
norual or abrormnl sppendiceg in defined age groups or of the
risgks fyvom comgervabive treatment of the pabient with mild
eppendieitis, These are the moin aime of thig chapter,

The ouggestion of Iee ot ol. (1957) thet morbality from
appendicitis ves higher in von-teaching bhospltals than in
: ﬁ@aehiﬂg_h&@pi%als vas denied by Cumningboem and Leask (1957)
vhoe suggesbted bhe voeverse te be diruwe. This chepter slse
examinces this question,

Finolly on attompt is node to test the viows of Castlebon
ot al (1959) and Trvelsen {1961) Both of whom hewve repevted a

deercase in the insidente of gpprondicitip in reconmt years,
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Mateoriols and Methods

The Registror=General for Secotlond's records were searched
for deaths from oppendicitin or appendiccciomy during the l0-yeaxr
peried 1954-63. 870 sueh deaths were found, I visited 21 hespitolas
throughont Scotland and exomined personally the records of 610
of tho deceased patients. The Sonior Surgeom or Medical
Superintendent of 595 smnll or inasegcpsible hospitals was osked to
supply information concexrning a total of 191 paticmbs on the
form shown in the Appendix., 29 patiembs whoe hod died at home ond
3 who died in Institutions ox Private Nursing Homes were not
studied further. All hospitals except eme where mere than 10
deaths hed token ploge duving the period of sntudy were visited
personally.

0% of the exiginal 870 dentho weve net due te appendicitis
and wore execluded om the ground of ineerrvect eorxtification.

02 the renaining 809 patients, deteils wore cellected concerning
650, 523 of these personnlly end 127 through the co-oparation

of colleagucs, 50 case-records couvld mot be traeced by the
hospitals concermed. No replics wore received from eight
hogpitnls covering o tobal of 56 desths.

Ioch of the 70 hospitels was nlso asked to give the number

of sppendicectomics corvied out annually from 1994-190%; and
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3% hospibols = only two of which were tenching bogplitals -
provided thig infomnabtion.

The mmber of oppendicectomies dene aumually in cach Seottich
Houpital from 1961-196% vas couwputed froem the Merbidity Statisties

gollectod by the Seobttich Home swod Health Depoartment. The
codings gearched for appendicectomy wvore these for appondicitig,
megentorie adenitis, obdowinal pein avd ovarisn eyst. Overall,
thig gove totals wu1ch approximated closely to thoge given by
individuanl h@spibal for bthe number of appendicectomics cach year.
The 33 bosgpitals which hed cupplied totals az deseribed sbove
aceounted fov 3%, 38% and 387 of bthe annwal tobtalp for Scotlond
for 1061, 1062 and 196% regpoetively. The total pumber of
appendicectonios from 1952-00 ineluvsive woas thovefere cnleulated
on the asswptien that the figures collected by the 3% hoapitalg
alzo veprosented 324 of the total operations dome apanally from
19501000,

From the study ef cose-~veecoxds, petienbs wore diogwoged os
having had acute pppendieitiy, gopgrenous sppondicitis, perfovabed
appendicitis, appondix esbacoesse with oy withoub drainoge, er ne
oppendicitis, Histolegiecal vreporis wowre wvavely available,
Therefore all appondices wot elearly abneyminal wvere elacsed as

normal. The combined e¢linical descwviptions of eavly oppendicitip,
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1ild appendicitis, chronic appendicitig, avd novwal have been
- regorded as equivalent in btetnl to any eases dofimed in my poersonsl
geries as limited acute appendieitis ond no appemdieitis,

Particular nete wog mode of past hisborxy of possible
appendicitia and of pyevious abdeminal eperations,

The proporiiens of opewations in cach majer age group
(ehildhoed, 12-29 yeoars, 30«40 years, and over 50 yeaxé) Wi
algo provided for 19614 by the Scotitisch Home and Heanlth Depavitment's
analyses,

Excluding ehildren, the Department's distribubion of pabiembe
to the three adult greups was in the ratio 70 ¢ 20 : 10
vespeotively. Im my own georien of 1284 patients trented opexatively
fox possible appendicitic (nce Chapter 2 of Seetion 2) tho
distribution to caech of these ape pgroups was 70 ¢ 88 ¢ 8, Uy
series thus appeared to be representative of experienece in Scotland
generally ond i1v thug oppeared reasencble to regeard tho distribubtion
of coses in my series bo cash dogree of patholegical chamnge as

nlgo vepresentative for Scetleand in gemoral.
Regultps

Toble 87 shows the numbor of appondicectomies earried oul

annually by tho 33 hospitols wvhieh were able o provide bhis



LABLE 28

Deokh rate for difforent degrees of soverity of appendicitis at

various aged.

Ago &

Deaths Deoath-

cliﬂzsai pr@senﬁnuioﬂ Operaticns *Lstimated
\ in person~ operatlons wate
! al serles in Secotland
] 195463
12%29i§ormw? appendix 359 32,669 -5 :}8 }135000
Limlted acute appendicitis 16 6,916 575595
on Goleeta acute appondi-
cltis 395 354945 14 132600
@ Canffonovm aprendlcitis 32 2,912 20 1:1500
f Perforated appendicitis 29 2,639 35 15750
EeﬁTtraced - - 5 e
30»&9‘N03 al appendix T 6,73k 8.00 }'7 .}121100
Limited acute asppendicitis 14 1,271 )
" Con lete acute appendi-—
cltio 211 10,101 7 131400
" Gaﬂﬁﬁenaus appondicitis 19 1,729 S 31 1:160
u Par? rated appendicitis 16 1,456 33 lskh
Jot| traced - - T -
| _
50+ NWormal appendix 3?} 3,5h?i& 650 '}19 jlz?ﬁﬂ
" Limited acute appendicitis 11 1,001) °’
i Com %1ate acute appendi- :
citin 62 54642 32 1175
" an}renuua appendicitis 27 2,457 79 1:30
L Perfovatad appendicitis 20 1,820 209  1:9
Hot ! tracaed “ - 71 -
) | ) )
Poediatric patients (1-11 yrs) - 31,000 85 13350
Nursing Home Patients - 7 3l ?
Deaths ai home - o 29 -
Doaths from abscess + drainago - K b1 ?
Deaths fvom abscess not dreined - o 63 ?
|
. Total 1,284 147,841 805 1:183
11 Aged 1229 Aged  Aged
« | , Z0=hO 50+
Age diaimibuﬁion excluding patients :
under 12 yrg, of age in Scottish
Home and Health Depts retuims 19613 705 20% 107
?13ur1b#tlon in my own geries of
1,284 patients whose sppendices vers
oxam1nec in 1963l 70% 184 12%

Operations in children under 12 represented 21% in Scottish lome and

Heulth Dept. Retuims

s s« for

195h~63 (estimated o

in Table 27
Eetimated operations on children =
Bgtimated operationa on adults

Patimated operations oa adults
of 12-29

§erations 148,000

31,000
= 117,00Q
= 81 ’OOO




L

infovmation btogebther with the acbupl ov estimabed Lotal vumber
of operatiens cach year, oalouloted as described sheve. The
pumber of deaths and the death vate per anmum ere also shown
ag ig bhe sumber of deaths reculting cach year from appendicechbony
vhere cohvicus acute appendieitia is nob present.

Table 28 chowy the number of operationg in ny own sevies
in eaeh main age and pethology growvp. Deducting the 215 of
operakions carvied out on children Irom the btobtel operations
for Scotland enlculated in table 26, 117,000 operaiions on adults
were availsble for distributien. This waas dome in proporbion
bo the findings in wy own sories. The number of deaths in each
group is based on the vesults obtained by follow-up and the death
rabes ealeulated accoxdingly. [he 85 paticants listed ss "not
traged® are predominantly older patients and the death ratves
given foxr patients over 50 are thus slightly low; the proportionate
differcnces in difforent pothologiecal groups should wob be
affected.

Table 89 is ecaleculated on the pame bapia as table 28
and shows the differcnce im death rates bebween moles end femnlos,

t will be noted that 625 of patients dying from appondicitis

ave mnles whereas in all groups studied more females undevwent

eperation. There thus appears to be a pooxer proguosis for
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appendiccetomy in males in oll main groups in the rvolie of ab
leash & 1.

Table 30 deals with eny paot history of possible appendieitbis
found in the 650 patients for whow follow-uy debails were evailable,
21 of the‘ﬁﬁﬁ deaths were from truc appendicitis whieh had
apparently been bthe subjeet of previous eonsexvabive treatment;

a tetal of 37 of desthe may thus be vegovded as preveniable.

G of these deaths were in pabients aged 12-89 years ond thoge
represent the cousegneneces of the failuwve of conservabtive trontment
in this age group. Ag ohown in table 30, the nwwber of potientg
trested nen-operpbively in bhospibtal for pessible appendicibis

ever Lhe same périud wasg probably aboul 35,0600 and of thege
between 14,5, ond 403 pvobably h&é wild appendieibiag,

The minimun figoere ie ealenlnted on the hapis of the number
of oxbra appendices showing cppendieitia whieh would be removed
if 211 surgeons adephed the radieol approach to appendiecitis so
digeusned in Ghapﬁof 6 bolow., The maximum figure is haged on A0Y
incidence of pppendicitis in pabtienta who have opevabion felloving
previﬁualeonservniivu bveatment for {he seme syuptome. On this
bagis the death rate for non-opersbive treatment of wild appondicitis
liea Botween 1 ¢ B50 and 1 3 27300, It sheould be emphasised that

thege figures do not refer to congervobive treatment of appendix



TABLE %0

Pagt higtory of poseible appendicitis in 650 patients
dying from eppendicitis or appendicectomy

Pogt ACH3 Pathology of Appendix Potal
Hiq%9$y$ 12 12429 30-h9 B0ywrs.|Wormal Acute Cong. Abscesa

VI YITE e Fress 3 Peri.

Admitted %o
hospital 1 6 2 15

W
ot
=
v

-
[#)%

2

Seen ot hospital
- not adipitbed 0 2 ) 9 N 1 9 L b

Seont by genoral
prociitionor

only | 503 4 19 N 119 5 29
ot seen by
medicnl advisor 0 2 1 1 1 1 @ o 14
Potal L1310 4k 12 oo 5 7
1

‘ - - WS LT T SR L

Fou patiodis oped 12-29 yoargs-

Ratio o? operative o non~opcrative
freatnent of possible eppendicitis is T3  (table 3b, facing vage 145)
Operatidns corviod out from 19541963 = 81,000 (Hoble 28, facing poge
| 1£7)
+"o patients trosted aca~opsrabtively = 35,000

: W TR S At gy

Tho porcentage of this total (359600) raprosonting patieate with

a11d laeute eppendicitis mst lie betweea (1) thai caloulated on

the Bagis of the extra LhO coses of svpendiciitic which would be

rewoved using the vadical epproach o the treatment of the 3,020

patiants at present trested non-operatively as shovm in btable 35,

ﬂm%gpm&3@6€@ﬁhmlwﬂg}{md
|

ng{:O .
(2) the KO% incidence of

having appendicectony afber
reatnent for the some gympioms

neuty appendicitis found in patients
earlior unsuccessful non-opercative %
(tuble 26, facing vege 120).

« "o Patients treated non-~opeorvatively For mild acute appendieitis in

\poriod 19541963 lics between 1h.55 of 35,000 and L0H of 35,000,
ithat ig, botween 5,000 and 14,000,

Prom fho dable sbove & deaths vesulied; «ll weve from advanced
appendicitia

oo death rate from non~operstive drestment of mild appendicitis

1lies betweon 5,000 and 14,000
! 53 6
&hat ig, betweon 1:850 und 112,300,

|
|
i
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aboeess ond a poaot history of hoopital adnission ig not inecluded
if, at that time, the paticnt was givon an oppointment forx
"interval? agppendiccectemy.

Toble 31 coxamines the fate of patients im teaching and non-
teaching hospitals. The non~teaching hogpitals were divided into
those in eities, lorge previneial eentres, and small rural ex
ocutlying ereas., The mortnlity rates lay betweeon 1 3 220 in
toaching hospitals and 1 : 250 in eity non-teaching hospitsls,

The differencos were not stoatistically significont.

Discusgion

Thipg study is the mopt intonsive modern investipotion of
death from appendieibtis. The wvork presented alsoe represents tho
first ottempt bo defime the risks of foiling to remoeve an abnormal
appendix from a paticnt with possible appendieitia.

The accuracy of the cotimetes I bave mnde dopends on a
punber of agonmptions. The mnin onen aver-

(1) thot my own series of sppendiccctomien is vepresemtative of
experieonce on o natiounl scale;

(2) thet the total number of opevations estimated for the ten
yeay period is reasonably cecurate; and

(3) that o ropresemtative proportien of the roecords of patients
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Showing insiguificant diffcrence in
death rates in leaching and non-leaching
| hogpltels throunghout Scotlend from

| 196313 inclusive

4 Toaching Hon=teaching hogplitals
hoppitals Gty Yrovineipl  Ruval Total
outlying

Lt oF B TN YR Y

|

s . . a—

Cperations 14,123
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1565 15,933 55243 39,864

Deaths ! 65 18 67
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The totol deaths of 172 differs from that of 186 in

?Tahlo 27(1961~3) by those deaths taking place in patients!

oyn homes or in Hursing Homes.
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vhe hove died bhave been re-sxemined objectively.

The nececureaey of my own gerics isg supporited by finding a
‘YU incidencoe of opevatlions in patients oged 12-29 both in my
pevies and in bhe figures amalysed by the Scobtigh llome and Health
Dopartment. The distribubtion te the other two adult age groups
was alpo ¢lesely similar. The estimate of bobal nuwmber of
operations cannot be improved uwpon without unrealistie searching
of theatre wveeowds im the large eity hospitals. The basis for
the egbimates has alieady been discussed,

The examination of 650 reeords out of 805 possible (81%)
ip itself suggestive that o vepresemtetive powvbtion of all deaths
hove been anelysed. As 56 of the romsinder wevre lost cud as those
deaths in Nursing Homes, Institutions, and patienbs' own homes are
exeluded from all ealculatioms execept the gunuwal death vates, the
enly cases not astudied are the 36 abeut which no replies were
received., Thus 98 velevant veeords bave not boen gtudied - wainly
beeaune they were logt. The majority of these recoxds belong to
older patiento and the egbtimatos ef the rishs of death in these
patients hove thus beemn glightly wonderestimated in tables 28
aud 289, The error should be equoally distributed to the different
deprees of pothologieal change,

With this exception it way thue be sbtated that the rishks
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galeulated vepregent the mospt necurate assessuent at present
pesaible, of the death rates in the given cireumstonces.

The eatimnte of death due to conservative treatment of
appendicitio is o partieculerly difficult ome to make., The
reasoning however ic clearly stated and moy be used as a baois
for disecussion by other voxkers of maximum or minlwum rishks of
death, It appears cleayr, however, that if a paticnt has
appendicitis, operation carrics o lower mortality than congervative
treotment. (This, of course, doos not refer to pabients with
poseible ahssess formation).

It thus appears rcasonable to esccopt the findings in this
ptudy os valid estimnbes of the death rates frem oppendieitis
vaich heve been studied. The fellowing conclusiono may be dvawn:
(1)  The abgolute number of appendicectomics each year is
deelining as is the number of deaths from acute sppondieitis.

The eunual death rate, however, wremsined comstont until 1961,

sinee when there appeawvs to have been an improvement in prognosis.
Thig moy hoeve becn due to the introduetion of the now penieillinose-
resisbant penicillin drugs. The evidence thus suggeets that there
hap been @ tyuc deeline in the incidence of eppondicitic in

veeent yeavs aud suggests that there may reeeutly have been en

improvenont in the prognosis of appendicitis;



(2)  Tho mowtality from appendicitis inereanses sharply within
each age group with eaech succepsive advanee in the abnovmaliby
of the appeudixz, The prognosis in éld@rly patients with porferated
nppendicitis o pavticulavly grave. The prognosis for mnleg
agpearg to be poorer then for femaleo in all gategowvies;

(3) The mortelity involved in btroabing young adulés with mild
appendieitis censervotively appears Lo be b@ﬁwe&nll s 850 and

I ¢ 2300 vherveas the death rabte for operabion in gomplete scute
sppondicitis is 1 ¢ 2600 and for limited acute appendieitis

and noxaal appendiccetomy together is 1 ¢ 5000; and

(%) ‘there ip wo evidence bo suggest thot tho progucais of
appendieitis and appeaéi@aetamy ig better or worge in beaching.
hogpitals cowpered with nov~teaching hospitals be they large ox

snall,

Sumniory

This chapter presonts a debailed survey of the 804 deaths
from cppendicitis ox cppendicectony in Scotland frem 1954 « 19673.
The decth vetes for eppendicitis of differcnt dogroes of geverity
in adults ot differeni ages are coleulated ond an estimate ig

made of the righk of death from non-operabive trontment of mild

appendicitis in the young adult.



Fvidence is presented to supporé the beliel bthat thewe has
been o fall in the ineldence of twue appendieitia, No cvidence
ig found to suppori bthe bolief thal tenching aud non~beaching
hoopitals offer a differont proguosis in thelir trectment of

appendicitis,
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APRENDICECTOMY  "EN  PAGRANTY

It appesrs velevant et this stage to review the evidence
fox and sgoainst oppendiceetomy duving mejor abdominal operations.

Aochoff (1932, poge 145) advised the removal of all
pecessible appendices from patients withoul symptoms of appendiecitvis.
Since that time Amevicen surgeons and obstetriciens have been
mere onthusingtie in following this adviece than bave their British
counterparts, Larsson (195%) reviewed the literature and presented
20 personal cases of satisfactory results from appendiceectomy
at Coesarean section together with a counsiderable number of cases
(76%) collected from other ehstetriciens shoving the seme belief
in the corveetness of the double operation. An interesting
lettor to the Editor of The Iloncet by Howkins (1956) illustrated
that bthe majority of Britieh obstetricians did not remove the
appendix during hystorectomy and a unupher of capes of wnfortunato
vegults freom the double operation werc quoted slong with seme
whero later removal of the sppendix had boen reguired after simple
hystereehony.

The only published figures relating to death rates fvem

hystorvectomy and appendicectony as against hystevectomy alone



w 198w

{Proe. roy. Soe. Med,, 3950} suggested that sppendicectomy does
not significently add to the rigk of mertality {rom byaterccelomy
clthioupgh there vere cecasionnl exeeptionn to this gemeral rule.

fport frew the rigk of caveiung death from adhesions, faseal
figtulac, end the like, oppendicecleny involven opening the
bovel and thus rigking conbonination of a elean operabion,
Heowking suggested thet thic rist should be proteected ageinst by
using suitable antibiotie coverw,

wpart from at hyotercctomy or Czesorenn seetion, the appeudix
ney alse be removed ab choleeysbectomy oxr at operabtions for
relief of poptiec wleer. The pregent work gives an oppertunity
to exomine bthe congequenccs of nmot removing the appendin during
thege operations vhere thig double procedure is Gheorveticelly

posgible,
Material and Methoda

The basis of this chepter wos the study of the cape records
of the 1512 patioents having oppendicectomy for setuel ox posaibie
oppendicitis in the Western Infirmmary of Glasgow over the two
yoar peviod February 1967 - Januery 1909 alowg with the study of
0650 pationts dying from cppoendieitio or eppeondicsctomy in Seotlend

fron 1958 < 6% inelusive wvhoge case-shects were aveilable ap
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deperibed in the provious chapter,
Dotails of any previous obdominal operation were moted and
the results are as shown below.
Rogults
Le=a s

APV BT

Patienta dying from appendieitin
Failonto dving Lros appendieisis

25 patients of 680 dying frem appondicitis ex appondicectony
had hod previous ebdomingl operntions. This represents & of
nll denthe from sppendicitis. 18 of thosne 25 patients dicd from
perforated appendicitio, bthree fron gongrenoug appendicitis and
twe from eppervently straightforverd scube appendieitis. Two bad
norund appendices removed. Tweo patients bad had btwoe previeuns
ebdeminal opevations. Of the 27 operations during wvhich appendige
ectony was net carvied oubt, geven were hyshorveetomico or evarien
eysboectonles, five were\ehaleaysteﬁtomies, peven were straipghtforvard
vepalres of perforabted duodonal uleers, five wvexre gaotreenterostomios,
one woo @ parbial gestroctomy and twe weve deperibed oo operations
for duodenal uleer." Those findings ave shown in toble 32.

0f.che 25 patients vhoe died, the youngeot woa 406 and eleven
vere aged under 05 and may thua be rogavded oo dying prematﬂgely.
8ix eould bhave previonsly hed appendicectony ol 3030 years of

oge and o further oix between 40 and &9 yeavs of age.
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Paticnts having spnendicectony for abdeninal nain

LO patients of 1312 having appendicectomy for abdominal
pain had boad proevious abdominal operations., Thig represconis
2% of all patients reguiring appendiceebomy in my own series.
0f the 40 patvients eight had normnl appendices removed, eight
had perforated or gangremous appendices removed and 25 had
straightforvord acute appeandicitis, Only five paticnits in the
group were under 30; the others were divided equally between
under 50°'o and over 50's. No evidenee of exceosive operative
noxbidity eould be demonctrated for the group.

Bighteen of tho A0 pationts had previously had a majov
gynnceological ox obstetric operation; mnine of bhese wore
hyoterectomien, throo were degeribed as fibroideetomies or as
nyoneetomico and four vere overian cystoctomies. (One potient had
had o hystercelomy ag an ewnergency posi-portum proeedure and
presuntably vwould not have beem o ecandidete fov oppendicectony.
Que of the potients who had had ovariam ceystectomy bad aleo had
o Caegarcon section previewsly). Twe furthew patiemts had hod
previous Cacpavean scctions; one of them alse had bad a right
salpingo~ocophorectomy for a ruptured tubal pregnancy. Three
patients had previously had eholesystectomios; tuvo hnd

previeusly hed laparotomies for traumatic lesioms of liver ox



spleen, ene had had a negative loperoetonmy through a mid-line
upper sbdeminal sear for abdominal pein, and one had had a
previous operation for "welief of adhcsions.”

The vemaining 15 patioents had a past history of operation
related to peptie uleceretion., Twe patiento each bhoad haed previows
pasbrechony and gastreenterectony, three potients had had both
repeiv of o perforation and a later definitive eperation, f{our
patients had p total of six perforations amonget them and four
pationts bad had oporebions Qescribed ang “for dnoﬂéﬁal uleer,"

The fimdings in this section are snmasriged in table 32,
Discugsien

From the findings listed above 47 of deaths (25 of 650)
and 3 of o1l eppendiccetomies (20 of 1312) could have beon
provented by voneving the appendix as o reutine procedure at
cholecystectony, hystereebouwy, gestiroenterootomy and other
glnilay abdeminal operationa.

It would thus appear to be the duty of those vhe rejeet
the prineiple of "en passont” appendicectomy bo present evidenee
to show bhet this sdditional progedure inercases the morbidity
end mortalily of the primary epervation comgsrned.

Therve mugt elearly be gituations where the general condition
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of the pabiont or the technicel difficully of oppondicectomy
rules oub the deudble opevgtion amd this is ore featuve vhich
makes aceurate comparison of the ovidence for and ageinst the
procedurve diffieults.

A ecavefully plenned prespeetive sgbudy appesrs cssenbticl bo
posens bhe werbidity saused by the addibion of gppoundicecetomy
to the basie operstions in guestion.

UVhen it iy realiced that probably sbout 10% of sll peeple
veaehing the age fer hystereetomy orx chelocystectony have already
hed en appendigectony il may be apprecisted that the figures
greaent@a.in the results seetion underestimaie the morbidity of
not removing aceessible sppendices vhen posoible,

Love (19%7) has told of o gyuaecologist who did mot prachice
voubtine appendicectomy at hysterechbomy nevevtheless welcoming
the fact thot his oun wife had, in the some olrvcumgbances, had
hor appendix vemoved. MHe regorded this as diffcrent beeeuse it
wes hip wife.

This suggeots that Lhe asrgumenis againgt doing appendicectony
during abdoninal operabiong when possible cannot be stromg.

. The ovidence I have given ghovs chet s susll bul definite nwabey
of appendicectonies and deaths frou appendicitis could be

provented by this precedure,
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L7 of deaths ivom appendicibis and 3 of appendiceetomien
for ahdonminnl pain could apparently be prevented by removing
the sppendix veubinely while esvrying oub anothor intrawmbﬂoéinal
operation.

There is ot present no evidence that thie practiee of
double operation eayvies an oguivelent rich of inewcase of
rorbnlity and worbidity over the iudividwsl opewxntions earvied

oeul alone.
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RADICAL OR CONBERVATIVE?

The aim of tyeatment of o poticnd with possible appendieitis
is o reliove sympboms with the lowesgt risk of morbidity ox
mortaliby,

For bhe yoump ndult the eure or improvemendt rote afler nose
operabive treatment in 56.5¢ (Seetion 2, Chapter 3) compared with
71y suecesy after planved eppendicectomy or BO: puceess after
ocpergency appendicectomy oven if the appewndix r@maveé is novmal
(Section 1, Chapter 3). The wmorbidity of nen-sperative breatmont
invelves 255 of podients (Seetion 2, Chapter 3) whereas remevel
of o nexunl or straightforvard ceubely inflomed appendix ceuses
morbidity to only 104 and 174 of paticnts vegpeetively (8cetion 2,
Chopter 2). The morbality due bo failure to remeve an abnormnl
sppendix oppeovs to lie betuveen 1 3 850 and 1 3 2300 whereas

that following removal of & normal or wildly inflamed appendix

Tt
1o
et
(1Y

OGO and that for opevation fex complete ocute appondicitis

ip 1 ¢ B600 (Scetion 2, Chopter ). Fox ithe pabicnt whese

e

diagnosis is nob coxbtain it thus appears thalt removal of o rormnl

oppendis offevs & bebber proguosie than non-removal of an

abpoxmal sppendix,



The finel purpose of this seebion is to find the morbidity
in the community avising frem eperative and nen-operstive brestment
of young pabicubs.

The twe approaches to treatment which axe compered are
defined as "vadicel” aad Yeconservative.® The bagie diffeorence
in these gppyoaches igs nobed in the menagement of patients with
wild symptons end signs, ofben not typieal of sppendieitlis,
end often spparenvly setiling without eperative treatment. In
these civeumstances the "vadienl® trc&ﬁﬁent is more often
appendicectony and the "eonservetive" treatment more often
obgervation with no operation,

"ladienl" surgeons orve influepeced by treagedies they hove
geen after non-operabive treabtment of doubtful cases of appendicitbis
with later death or serions illmess from advonced appendicivig,
"Congervative’ guvgeons remembor those tragedics after possibly
mnpeccssary romoval of a normal appendix with later adhesion-
obetruction or fistula formabion causing sevieus worbidity or
even loge of life. The conservative surgeon's diolike of removing
noxmod tissue fox whot 1s probably a self-curative condibion
(if he can be sure bhat oppendicitis is not, in fact, present)
iz balanced by the radieal surgeen's awareness of the fnets that

(1) surgical treatment giveo the betber eure vate even when
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a nermal appendix ig rewoved and ofben rvelioves conbinulng

anxiety om the pari of the porenbs end gencral praetibionors;

and

(2) for & large wumber of pabients treated non~operabively,
appendicectony will evenbually be mecossary because of convinuation

od the some symploms.

Moterialg and Methodp

Thio study was based mainly on pabicenbls tryeated in the
Vestorn Infivmary of Glasgow. The apprench of senior surgical
staff to treatuent of pogsible appondieitin covered a wide spectirum
of vicwn from extreme copoervotiom to extyeme radicalism. Fhree
of the five surgicel umits were conscrvative, hwoe wadical, IDnch
upib received emergency calls im votation fox 24 hours nbt & time.
fhis port of the study depls with cmergency admisgions only ond
govers o period of 1 year (February lst, 1963 to dJanuary 3lat,
196%). Distwibution ef patients te ecach umit wao thus a randen
one and the geries vas of suffigient pise to redueco bias bto a
satigfactorily lov lovel.

It is assuned that the overall hendling of patients edmibbed
to this hospital over the period of study was roprooentative of

that fox Heotlemd in general and that vhe handling of patients
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by radieal end congervative uwnits in bthe Westorn Infirmary
may be regarded os representative of vhot would result frem
vnivereel adeption of eithey point of viev.

From 19061-0% ap average of 7000 pationts aged 12-29 years
hed their appendices vemoved caeh year (Scobtish Home ond Heolth
Dept. - quoted in Chopter 4  Secbtion 2)., 1 have shown thet bhiee
people betwaoen 12 and 29 yeoars ave trented won-operatively fowr
gvery sceven undergoing appondieccebemy (table 34). It thus appears
that about 10,000 peeple aged 12-29 ave admitted to hospital in
Seotlond ench year with pospible appendieitia. This figuve forms

the basis for the next part of this chapber.

Table 37 shows the mumber of patients with possible
appendicitio admitbed as "omergencies" Yo the five genereal surgiecal
wnits of the Western Infivmary of Glasgow over the period of
gtudy of one year.

The nwnbexs of patients vho had noxmal ond abnoxmal appendicos
vemoved are shown separateoly., Thoe numbor i paticants treated
non-opevabively vho subsequently had the seme syuptoms (including
those vho later required operatien) is nlse shown, oo is bhe
punbor of potients setisfied by non-operabive treatment.

The figures for the three congervative uwnits end the two
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radiecal units are grouped togethor and the averoge figures for
congervative and radieal treatment are conipared stabistiecnlly.

It con be seen that radical umits vemove significantly
more obnovmal appendices then do comservabive umits., (91
againot 02, X' o 5.4 P<O.0%) bubt also significontly more noxmal
oppendices (50.5 against 22, X* = 11.2 P<0.01). Radical wnito
breat only 15.5% of pnticnts adwmitted bo hospital non-operatively
(26 of 168) wvherces comscrvative uvnits treat 35% of patients
admitted to hospital nonweperatively (40 of 130).

Table 34 chows that the geme trvends apply to the smallex
group of patients aged from 12 to 29 years, although the number
of abnermal eppendices remeved by radical and conservative unitbs
in not significontly different (57 agoinst 41; X% » 2.6, P>0.05).
In thip nge group, 10% of patiecnte admitted to radiesl vnitp and
k0% of those admitited to comservative umibso are trooted non-
operatively.

Erom tobles 33 and 3% it con be geewn that whethey a patient
ip adwitbed to a rvadiecel or eonservative unit influcnees
considerably the treatment given. Conseguently the wisks of
worbidity ond prospeets of cure ore alse influenced by this ehance

allecntion.

Table 35 shows the probable treatment of the 10,000 paticnts
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aged 12«29 years who, it wes ecarlier estimated, are admitted bo
hospitel each yesr im Scotland with posaible eppendiecitio, This
is based on the assumption that the present evorall surgicsl
treatment in the Westorn Infixmory of Glasgow in vepresentative

of that in Secotland in general. The toble also shows hov this
distribution weuld be altered by widegpread adeption of
conservabive or rvadical treabmont, again cpswming that the
experience grined in the VWestern Infirmary'im ropresentative of
cach of these forme of treatment. The muuber of people dispatigfied
by trestment io also shovm, being caleulated as 1A% of patients
whe have o normel appendix removed (Seetion 1 Chapter 3) plus
those peatienats who complain of recurrence of the same gympboms
(thin ineludeo those vho require later operstion) after mon-operabive
trentment. Comparing the figures for gemeral uase of eonpervative
treatment with those for gencral use of radicol treatment, the
following are tho conelugiongi-

(1) woe of the radical approach regulis in 2,200 mere operations
thon upe of the eonservabtive appronch, bud 800 of thepe operationo
lead to removal of an acutely inflemed appondix. Thus the
conpervative surgeon although carrvying out 1400 fever unnecesoary
operations, fails to earry out 800 necessary operations;

(2) wuoe of the redical approach results in 9.1% of petlents being
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dissatisfied by their btroatwmont whoreas 16.64 of petionts are
diggatiofied by concervative treabtment. Theve ip thus a 7.5
advantoge in probability of oure for patiecnts treated by rxadieal
AULEeoNS ,

Table 30 cotimabtes the wmorbidity vhich would resulv {rom
the distributions of the 16,000 pabtienis aged 18-29 which are
shown iu table 35. The moxrbidity of appondiceclomy foxr acute
appendicitis is taken as the average of the valueg for cowplete
aeuse oppondicitis in young wmales and femoles (shown im tables
20 and 21 facing pages 103 and 104) plas 1% oach for imbormodiate
and late moxbidity. This glves a btoval figure of 17%. The
morbidity of wnorimal appoandicectomy calculabed on the same basis
is 10%. The worbidiby of uwon~eperstive treatment is the 25%
egbimated in Chaptor 3 of this scetion. The mowbidity from
present treatmeont thus imvelves 17.0p of patienbn whereas
widoapreasd use of conservative or radical treatment would eonase
worbidity teo 18.8% and 16.1% respectively. This vepresents o
reduction of 2.75 in morbidity using radieal treatmsnt as agoinst
conoervative troatment,

Teble 37 showa bow widespread odoption of eithor Lowxm of
treatmont would influonce avoidable morbelity. Avoidsble mortality

iz that resulilng from operabive vemoval of a norxmasl appeadix



; _
| TABLE 37.
Tgtimated avoidoble moriality in 10,000 patients aged 12-29
years admitted to hospital with poseible oppendicitis each
| year in Scotlond,
) uging present approach to treatment

bg using conservative approach to trasitment

c¢) ueing redical approach to treatment

Tumbey of deaths

o D [
~ Prosent Conservativo Radilcal
nenagement managenent menagement

| Hormal
Opovativo : .
P ONT e appendiz 05 0,38 0,66
sroepiunond i

| romovaed

%

|

Acuto
Hone- ! anpendix + . +

" - - 0.6 1 0 . 51 4
oporative 1ot . 75 4 Oulil
treaimend ramoved

|

%

Total (numbor of patients 1.1 113 1607
- out of 10,000)
i

1
i
|
|
i

Thie table is based on the figuwres in Table 35

§ B Hortality from removal of normal appendixz = 1:5000
| (Chapter L4, Section 2)

7 6 deaths Ffound in 10 years
' o"e 0.6 doaths found in 1 year

T caloulated as above value of 0.6 # difference in number
l of acute appendices removed each year by given form of
: manegenent as against present management, assessed b

| desth ratc of 1:2%00 (Chapier 4, Section 2).
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o noun—pperptive treatment of mild oppendieitio with oubseguent
death from oppendieitis., Table 37 ig baged on the death rotes
discuosod in Chepter & of Scetion 2 and wses the minlmun estinnted
viok of death from men~oporative treotment of actuwal appendieitis
of 1 & 2300,

The deathn due to romeval of norxinal sppendices are ealeulated
onn the basin of one death for cveory 5,000 nexmal appendices
removed,

The oix deaths found be hove wesulted from nop=operative
troatment of appendieitis ever ten years, ore used vo give o
bape~line of 0.6 doaths por year for thisc treatment under the
pregent nanagement of abdeninal poin, The inereane or deerccne
in the nusber of abmormnl gppendices which would be removed
by radienl or eonservative menagemnent ip ealeulated from the top
line of figuren in toble 33. The slteration in the desth-rate
is then caloulated on the basis of ene death in 2,300 patiento
treated non-oporatively for actunal appendicitis,

In aboolute numbers, the influence of cholece of monngenent
on avoidnble dooths ip smnll., Hadieal trecatwment, however, appoears
to veduce the aveideble mortality by abont 6% oo eompared with
conporvative nonagenendt. Thig is o ninimwn eptimato of the

advantage of radisal treatmont boing based on tho minimum risk
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of death from nov-operative treabtment of mild oppendiecitis

which was eoleulated in Chaptox A of this peebion,

Discugsion

In the age grouwp of 12-29 yeawro, wherxe vho problem of
opevating or not operating on a pationt admitted to hogpital
with posoible sppondieitis arises most often, it appeoars thot
the surgeon vhe advoeates the radieal or mninly operative eppronech
to btreatment satisfico 7.9% moxe people then his eomscrvetbive
counterpart whe avolds opaeration whore possible., e does thig
with a gencurrent rocduebion of 2.7% in the nuvmber of patients
puffering morbidity from the treatment given and with nmo inexcease
in the wiok of less of life,

ga the debit side the only features would bo the
aduinistrative problem couped by am oxtra 2000 operations pow
yeaxr and the wngationfacbtory feecling that vodical treatwment is
supporting operative treatment for mon-physical illnegs.
Hovever, the ervors of the conserxvative purgeon tobal 27%
(table 3% chows 1900 mowmal appendices removed and apparently
algo 800 ebnowmal appondiees mod removed) ageinst 335 of the
radical surgeon (3,300 normal oppendices vemoved) ond it thus
appearvg that until bebter ¢linical disgnostie eritevia beeome

available ncither group of gurpeons can elnim a gignificant



adventage in diagnoestie aceuraey.
I4 mugh thus be concluded bhot when o pablens aged from

12 to 89 yeavs is admitvbed to hospital with o congidered diognosis

L]
o

{ poseible eppeudicitis, ualess an albevuabive diagnosis ean

z*
o

positively eotablished, appendicccbomy during the geuwbe phage

oy

of the illnesg is the tweatment of choice.

This chapuer has concentrated on the choiee of treatment
in bhe yeung aduli beeauvse thia represenits a well-defined
elinigal problem, and bthe one which this work has been primorily
degigned bo iunvestigate.

In older agew-groups diognesbic aceuraecy is coensiderably
higher (Unrding, 1962) and the factors influcucing monagement --
mainly concerned with risk to life rother thon worbidity eox
cure robe - ave nobt in dispute, The artieles by Christensen
(1958) and Glepe and Thorbjornmarson (1960) smmsarise well the
problems of appendieitis in the aged., In this soptoxnt my Jigures
of merbidity cnd movkality coniivm bthe visks of delay in btreabment

ot acvote appoendicitis end apsist to pubt the conseguencos of

f—lo

migsed appendicitis in povspeetive wiien non-—epera vhive treotment
s being considered in o doubbful cape.
Apg sbated before, bhe hosgpital in whieh the greater pavid

of bhis work was done bhna woe paediabric practice amnd sbtudy of
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the preblems of abdominnl pain in ehildhood has thus not been
possible. Apley's book "ihe Child with Abdewinal Pains" {(1959)
and the veeenb works of Jaekson {1903} and Valliamy (196%)

give eoxcellent veowiews of thig braunch of the subjeetb.

The differvences betwoeon the radieal and conservative
appreach to treabtwent of possible appendiciiis are discussed
and an estimate made of the resulbs of genéral adoption ol ench
policy.

Radical dreatment in the youny aduli produeces a sabisfactoyy
regult in 7.5 more cages thon does eonseyxvabive breabtmont and
gauses morbidity in excesgs of the ideal result of cach tyeatment
bo 2.7; fewer patients, HMortoelily is not influeneed siguilicantly
in berma of absolute numbers, but vadicel btreatmend resulbs in o
reduction of about 67 in the nuwber of avoidable desths resuliing
from conservabive btreatmenb., Tor the young adult admitted to
hospitel bheeause of possiblo appendicitis, appendicectomy is

thus concluded bo be the itrectuent of cheice.
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ADDEIDUN

{fhen it boeame elear Hhat bhe advanbage in the managemecut
of bthe young adulb with possible appendicitis lay with the
eperabive ov rodienl approach, all the oribovia of morbidity
and mortality wexe ve-anssessed to ensure that noe bias in favour
of bhig appreoach bo (reatment had heen inbroeduced. No biss
wds found and all inferencos made have beon caleulated to give
the sininon advanbages bto radical btreatment. Asy crvors introduced
by the nev technigues of enalysis used in thig sbudy will thus
under-esbimate rather then over-cgbimabe the advantagoes of

operabion under the defined cirveuwaploncoes.




SECTION 9

A

STUDY _OF  SOME

SCIAL AND EPIDEMIOIOGICAL

ASPECTS  OF APPENDICECTOMY




CHAPEER 1

APPINDICITIS AND ToE FAMILY HISTORY

Witheut soume obviouns advance in lknewledge concorning the
eetiology of appendieitis, it ig diffieult to imsgine improvement
or the momograph by Rendlo-Bhort (19&6) entitled “"The Coupation
of Appendieitic." Thing book diseusses the mony hypetheses that
have been advoneced from time to timo to oxplain the peculiar
geogrophieal ond raeial incldenco of the disease ond the appavent
inexrease in its incidence during the present eentury. Hove
vecently Tobe (1965) advanced the view that a virus coused
appendicitig but hip argumonts were wot baged on goung feaaaning.
¥ digeunsased the wookness of hip argnmeﬁt elsovhere (Howic, 1965).
The two main Cryors Woreld—

(1) cceepting on alteration of one dilution in sorologieal
ptudy of poired pern ag indicative of virusg infection ond

(2) uoing eonbtrol material from a greatly different age group
thon that of hig test group.

Zbitnew (1959) aloo looked for ovidenco of viral discase in &
omall sevies of cases and failed to find on association.

Whatovor cause oy causes ave eventually found, it is

unlikely that thoy will be oveidable to an extent gufficient



to influcnce the pattern of this diseroe in the comwmurity.

One intexeoting petiolegicnl aspeet of eppondicitin,
howvever, appeared copable of inveotigantionm in the courge of the
wovk deseribed in the previous sections. This ves the comaonly
held view thobt appendicitip "puns in femilies.® Nimeh (1960)
has eited one fomily with k0 cages in i6ts fomily tree (he does
not state hov mony members did pot bave oppendieitis) ond
Lendlo~-Bhoxt xofevs bto n fomily whiech appowently had horeditary
Lkinking of the appendix vhich predispesed te gppendicitis., In
o condition no common ss appendicibtis it wounld net be surprisging
if many patients in the some Family wewe gometimes found to be
affeoted., Undoubtedly o fomily whieh has once been imvetved
with on episode of "appendieitis” beoomes appondix-consciouns
(Thompson, 1962) but no study has cver heen designed to see
whethor true uﬁpendicibia or nerely sppendicectomy or neither

of these rung in families,
Materials ond Methods

All patients roceiving follow-up cireulars were ashked
how mony ofs«~ (1) their pavents; (2) their ciblings; and
(3) their ehildren had hod their appendices vemoved.

Fvery patient whose qppendis wos elassed ag higtologically
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nornal and who supplied the.informahion roguesbted above vas
peired with tho next patient in the seriecs of the same gesx,
in the pawe age decade, hoving the samé glinieal presontation
bubt having ecmplete ponbe appendicibis.

ALl paticats with 1ihit0d acube appendicitis were alge
mabtched in thig way with patients having complebe acute
appendicitiyg,

To test the reliability of uoing patients with complete
aeute oppendieitio as conbrols the number of patiecnts in each
group whe were only ehildren or whe bad families wes alge noted.

A highew incidonee of appondicestemy eporations in the
relatives of petients with complete acubo gppendieitis compared
with the relotives of patientn with histoiogieally nroxinal
oppondices eonld be usod as supperxt for the belief that appendic-
itis indeed wuwng in fomilies, I{ the xeloabtivou of patienis
having nowmal appendices remnoved show an excess number of
appendicectomies this would suggest that it is oppendiccetomy
that rung in femilies. If the incidenco of velatives with
appendiccetomy io the some in bost and eonbrol groups it wounld

appear that noithor oppendieitia nor appendicoctomy rum in fomilies.
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Hogulte

The rosulie of the sbudy are shown in table 38. Two
gignificont differences wore demonstrobod betweon tost and
gontrol groups., Dobh invelve female patientp who hove normal
oppendices wemoved. Whore thic is done es an emevgeney the
oxeess number of velabives invelved is in the perentsn of the
patients having oppendicectouy but vhere the epevation is a
planned procedure the exeoss lo in the siblinge of the pationts,

No othey differencesn aro gecn botween test and controel
grovpa. The closc similaribty in the numbers of patients who
have familiecs of their owa or vho awe only children suggests
thot the test amd contyol groups are hagically similar in fowmily
distribution. OQuiside the diffovences diseussed iV will also
be neted that the properition of patients' relatives who have
kad oppendicectony remoing falrly comstant throughout the difforemt
groups bested, vhe only excoptien being the higher imeidence
in giblinge of fomwele paticants with limited ceube appendicitis.
Thio number ie based on o cwall sample ound dees wnet diffor

significontly from the eonbrol sovies.

Digeugsion

It vould appeer that the family hiptoxy influcnces the
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numbey of Feomales whe bave normal sppendices vemoved; thig
influence ig cxzerted by the povents im emeorgency conditions
but by brothers or sioters in planned civeumobnnces.

It wey eosily be appreciated how pressure from snxious
porents might tip the sealos in fovour of the general
practitioner asking for o hogpital opiniem im 2 cuge of ouspeetod
nevte pppendiecitia, 1% io also wnderstandoble that o young
gir} vhoge brother or sistey has either gained freedem from
sympboms oy maybe becone the foeus of fomily abiention by
Lbaving on appendicectomy might feel thot she requived the sewe
trecatuent .

That thege fowilial inflwences exict shounld he vemembered
when deeiding on trestment, becouse patients with o fomily
higtovy of this type will tend bto be those vwho heep bLurring up
at boopital er in the surgery with "my eppendizx® or “her sppeadix,”
and will continne to do po unbil some puvgeon obliges by removing
the appendix,

This truth, bevever ungeionbific, has been eud will
gonbinue to be perpetuated by the belief that appendiecitis “runs
in the fowmily." Although this shorxt chepber appears o disprove
this belicef the eoneclusion Lo be draun ig the peredeoxical eme
that & femily history of oppendicecteny is an indication for

appondicectony seency yabher than loter,
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[ [T ¢
Svanmory

On the basis of a study of the family histoxy of 350
patients without complete acube appendicitis compored with the
bigstories of matehed potienbts with complebe acube appondicitis
I soneludos~
(1) thaet appondieitis does nod vun in familieg;

{2) that sppendicectomy does run in femilies; and
(3) that this influences the ultimabe menagement of female

pationts complaining of wight iliae foosa pain.
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CHARTEG 2
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APPINBICUCTOMY AS AN EXPEATINCE

The uwnigue phyaiéal and monbtnl discomfovts of om opevabion
can he fully appreeciatoed only by those who have experionced them,
It is o reecuvriog cowmplaint ageinat bogpitals ond hogpital
medicine that toe litile cousideration ip given to paticnts
ag individuals and that ¢linicians ove wol preperved to give
vensonable eaplanations of diagnosis and tvreatments to patients
either spentonoocualy or o for the rere patient who has the courage
Yo ask - om request.

Mguy feaburesn whiek influecnee the impael ef o stay im
hogpital ave diffieult to apsess but ib appoared relatively
casy bto uvoe the follew-up study of ny servies of patients to
inquire obout the effeet of hospitolisation as an experieneo
and olso about the standexrd of explewabions givenr Lo poticais.

All patients were ashked the following quesbionsi-

(1) Vas the operation

(a) less trouble teo you than expected?

(b) move trouble to you than espeeted?

(¢) about as troublusome as you expected?

(d) o dreadful experience?
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(2) Did the hospital staff explain to you what was wrong
and vhat they were going to do?
(a) wery woll
(r) well
{¢)  Dadly

(@) =not at oll

Fxelunding pobticonts who turned out to have acute extra-
aeppondicular discase, 1270 pationts weve availoble for study
and 1006 anpwered both gquestions saticfaetorily.

Table 39 shows the distribubion of patiewtg in the main
clinico~pathological groups answering question 1 and table 40
shows the replies to quostion 2. It will be noted thot 5% ef
potienta (53 of 1000) find sppondiccetony a dreadful expevieneco
and 13.05 find it more btrouble than had been onpeeted, The
digtribution of thelx caseg te the various eliniso~pathologienl
proups ig of interest.

24% (26 of 109) of easeo baving planned appondiccetony
for reecurrvent wighit ilioe fogsa paim have been unfavourably
impressed by theirx expevience., This compores with 1A% so
influenced after acute appondicectomy (79 of 546), 23% (75 of 322)
after romoval of a normal appendix and 28% (79 o 138) after

removel of a complicated sppendix. The high vate of unfovourable
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experiences after vemoval of complicated appendicen is mainly
atbributable to high moxbidiby but the almost equally high
rabe for normal and plenved sppendicectontyy conbtainsg very few
eases of apprecioble nmorbidity ond thio dees not explain the
dipbrensingly high rete in these categories.

Yhen the second toble iz examined, it ean be scen thob
153 of 1006 poticnto feel they bhave bad no expleonction and a
further 16 fecl the explemation has been peor, Thic represenbs
nearly 177 ef bthe botal series. Some patients who veeeived no
explappbion did feel that the émergeucy nobure of their admigsion
excused this omiselon whereas obthers added o mobte to the effect
that although they had boon givew no explamation, bthey had nou
asled for one., The pignifieant Foabure in thig tablc iy the
3% incidenee of "no explenabtiong" in patients having planned
appendicectony for recurvent right iliae fogsa pain.

An equally salutery finding ig that of the 5 patients whe
found appendicectomy "o droadful experience® 19 (373) stated
that they had received wne explanation of proposed ox aeﬁual
brantment .

& third distrossing btrend is that although only about 104
of nll patients in the sevies awve #g@d ¥ or wnder, thic age

group includes 20, of the patiemts who reeceived no explanation.
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Although 16 appeavs that the expleunabion given influcnees
tho effeel of being in bogpital as an oxpericnes, there ig ne

evidenee to suggest that it influences tho cure rate gignificantly.

Sunmaary

0f 10u6 patients uwndergeing sppondicectony 189 patiento
found the expexience mowe trouble than wnticipated or a dreadful
ezporicnee and o further 121 coneidered that they did vet receive
& sutisfactory explanation of theiy bregiment. This group of
310 patients is vearly one-bthivd of the total whe had operations,
Moy of thege unfortunabe repulbs are atiributable te fentuwes
oubwith the cenbrol of the modical or muvging otafl bub A0 patients
belong to both disvatisficod cabegorics discoussed above and in
theoo pabiconts {about T of tho total} it appeave that»
hogpitalisabtion bas beon & needlessly ﬁumettling experxiencc,
I3 is wnforxbunate alge that youngoer paticnts should se bhe
frequently involved asp thoe expevience mﬁy dincourage them fvom
peoling propor wedical advice ab en ecrly stage of a later,
more gerious illoess.

It i olpe worth veflecting that if thio properiion of
patients hoo beon thus influwencod by appoendicitic and

appondicectomy, the distross coused to patients with feaxr of
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oF actual malignont discose - wheve evagiveness by the mediecal
“ataff in cndomic - mwot Be enc of bhe most important of prepont-

day iotvopenie dilsorders.
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CANCER AND  APPYNDICVCTOMY

T4 hog been aspumed in all the preeeding chapterz that
bhe appendix is a nou-functioning ergen ond that appendiccetomy
carries no vioks of loss of normal bedy function,

Beecently Subtherland et ol. in two pepers (1964 apd 196%)

and Aveber gb al. in a thivd peper (1960) demonsbyaboed that the

eppondix plays an dwporbant part ia the jumuane mechanisw of the
rabbib. | At aboub the same time MeVoy (1964) published an alavming
article suggestiug o relationship botweon asppendicectomy end the
subsequent dovelopment of cencers of eolon and othor corgons in
man., Lhe possible theovedicnl relationship between Sutherland's
and MeVay's work is at omce obvious. However, although the
Iymphoid tissue in the human appendix is cextainly netive in
carly adult life it gppeared wnlilely on movpholegical grounds
that the appendix lympheid eould be of mabterial importance to
bhe humon immune system. In the absence of a digeaso mechonism
of Lhis btype it scemcd bayd to aeccept MeVoy's findiungs al their
face velue, but the practical ond theoreotical implicatiens of
this cozeceiation weore gso great thet it vas decmed nceessary to

atbenpt to repeont MeVay's work.



Aceordingly, working with Dx. W, R. Timperley, then of
the Bacteriology Doparbuent of the Vegtern Infixuary of Glasgow,
I cavried oub bhe study reproduced below, which waz baged on
follow-up of liveo peticuts as againgt the study of post-meorben
records nsed by MeVay. Thio work haa now beon pnblishe& (Howie

Y oy Fhy P
and Timperley, 19606).

Materials and Methods

Ag test materinl, ve uvsed patients registorved in the
West of Scotlend Coancer Register as having ecancer of the breast,
cexviz uteri, colon or rectuw, All potienis had been Tirgh
diagnoved as cases of concer not more tham two yeers previously,
1656 cascn of cancer weve ineluded in the gbtudy: 580 ecoses of
breast'cancer, 500 casen of corvienl coneer ond 568 cases of
colonic cancer. All paticube known to have died weorxe excluded.
Ve reecoxded whother the nobifieation was from & teaching or o
non~teaching hospital. The circular shevn in the appendix wvan
poegted with o steuwped addressod envelope for reply.

The veplies reeceived wore grovped for sex and for age by
decades., 916 patients froem o Glapgow General Practitioner's
list porved ss a healthy control population, end veceived a

similar eireular. The nuamber of eireulprs sent was caleulated
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en the assuwmpiion thet one-third would net ke retwrned.

Table 21 ghows the number of appondicectomies, tonsillectomies,
ond choleeystectomics previously esyried out in patients lotewr
doveloping cancer of colomn and rectwn, cencer of hroast and cancer
of eorvix togother with the ineidence of these opewations in the
conhrulhgreup. Significance volues for the findiangs wvere not
ealeulobed ag the geries ave nob mabtched exnectly for age.

Table 42 shows the numbers of appendiccctomies, tongillectomies,
and cholecyotectomien in each tumour group compaved with combrols
matehed for age end sex, Ixecluding tonsillectowmy, which ig
dipcussed lotew, the only statigtically significaut finding io
vhe inecidenece of oppendicectomy in male patients, where the number
in the contrel group {28 of 152) is signifieantly in exeess of
thet in the cancer gvoup {9 of 152).

Table &% ghows the veopouse to the twe eireunlars. The
number of patients who veeeived eireulars was celeulated on the
basiy of tobtanl letters gend, less thope returned by the Pest
0ffice as wrongly addressed. From this total we dedueted the
nnmber of cosces whore relatives replied to any that the paticnts

hod diced., After nmeking these deductionz apd nobting the number
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of xeplies reccived, 379 concer patients were still unnccounted
for (27% of the serics) as agoingt 74 of the countrel series
(10% of the series).

The incidences of the different eperctions ave clogely
similay in casec from beaahing and non-teaching hospitals
(table &4).

The mean age of pationbo with breast cancer woas 57.0 yeavs,
with cervical eancer 51.7, with colonie camcer 63.0 for females
and 02.8 for males. The avewage age at which oppendicectony
was corried oub was 29.7 years, at which tonsilleetomy was done
was 16.1 in females and 21.1 in males ond the mean age at which

choleeysteetony wos doue was 50.6 yeers.
Digeusgion

The present series io open to c¢riticism for two rensons:
fivet the failﬁre to aeceount, for 379 of the 1656 eases with caencer;
and scocond the high incidence of tonsillecteomy in the eontrol
group (23%) compored with the cencer group (12%). There are
however peveral veasens why bthese eriticicms should mot be rogrrded
ao invalidating the general conclusions.

Fivgy, it scems wnlikely that the peoople who friled to

reply would have hod a greater proportion of previous eperations
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than the people whe did wreply. Potients who have hoad none of
the operations listed in the ecirecular were wmovxe likely to thimk
thet o veply vos not required than pationts wvho had had ome orx
move ¢f the operations. It was in faet noted in caeh serics
that the patients vhe replied by wetusn of post hed hed o
clopely gcimilox pumber of epevations to the potients whese
veplies woxe reecived last, I4 is also possible that & number
of the 379 paticnbs whe were nob aecouwnbed for had died.

Tho high inecidence of tonsillectony in the contyel geovies
suggeate cither that temsillectony proteets ageinst aubwquent
developuent of caneor oy thab ﬁhé eontrel series was blased with
regpeet to tonpillectomy. The sccond eppeors the mere likely
explanaiion,

The reagono for thio assumption ore as Follews. Concer
patients otbtending teeching hospitols and non~tenching hospitels
in thig vegion had equal incidences Loy appendicectowy,
tonailloctomy, ond choleeystectomy (table &4). The teachang
humpitais drav poatients almost entirely from the City of Glasgows
while the nen-teaching hospitals drow pabicnts from Glasgow,
the surrounding iadustrial ovea and o further rural arves. 1t
therefore seemed that the imeidonce of the operations studied

vas not pubjeet to variation within the Vest of Scetland awea.
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Congequently 2 pepulation frem ome City Practitionmer's list
whieh includes gome 3,560 patients repregentotive of all sogial
classes vas expected to provide & suitable combrol, This bhas
proved to be true for cholecystbeetony.

Hoveveyr, ferty years ago, when wmost of the tonsillcetomies
in the contrel series were done, the decisioen to remove vonsils
vag mode by the femily doetor who oftem then did the operntion
himoelf, The highk ineidonce of toansillecbomy in the gembrel
serics may btherefore veflect only the preferonce of the doctor
then in chavge of the practice.

Appendicectony, liko chelegysbectomy, io done in hospital
and these twe operntions ave thus move closely related in terme
of peneral practitioner manogemont thon axe tomsillectomy and
appendicectomy.

If the contyol seories is neeecpted ag valid for appendicectomy
aud cholecgyotestomy, the only significant finding is tho oxeess
of appeondicectomien in bhe male eontrol group coempared with the
mnle eancer group. No explanabtion for ihis is evident, but in
offern mo support for the cuggested relotiomship betweon previous
appendicectomy and the pubsecquent development for cancer.

The atudy of MeVay ig open to eritieism on two coumis.

Virgt the appendix is posibtively stated to be present or absent
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in the post-merbem netes of only 322 of the BL0 cases (ineluding
gonbrols) in his eviginal cerice. This eriginal sevics was later
enlavged by the incluecion ¢f 9% cutwa controls not present in

the firvst eight tables of his report to give 416 out of 914

fully documented ecasen. Only 1280 of the 328 cacsesn veforyed to
abovae had cancer of colon., The author made greet efforia to

molie the figeves of hig total sewies aceurate. by study of the
elinieal vecowds of the patients who come bo aubopsy. Neverthelegs,
she foet thet the presence ox abpgenee of the appondiceg isg only
poosumed and nob obserwved in mo wany of bthe cases is a petembinl
souree of exvoy. This was discusged by HeVay, bub not aceepted
ag influeneing hig findingg,

MeVoy ecorvreetly disrvegorded remeoval of the appondix after
the definitive diognesis of cencer hkad been made. Mowever, if
appendicectomy wvas done at the same time as vemoval of a reetal
or eolonic neoplasnm and this was not recovded in the operation
nobes, it might appear at post morvten thot thic wves o eage of
appondicectomy wmany yecars before. We have seen this errvor hoppen
on previous ocensions.

‘The segond eriticisw ig in the celectionr of controls with
regoard bo btime of death, The test pabiente died within the

period 1947 to 1962, a seatbey of 1% yenrs, vhovoas the eonbrols
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were collected predominnntly in the period 1951 o 195%. TFig.

5k shows the approximate percenbage of the test and conbrel
autopsies doune in each year of MeVay's study, ealeulated as
elogely as possible from dotaills given in bis vepert., Although
the aribtbmetie wean yeax of death is elosely similay for the test
and gontrol series, 060% of the canecer paticenbts and only 304 of
the eontvrolo eome bto avtopsoy in the second halil of the period

of the study.

17 the meon age at death ig taken as 00 years and bthe mean
ope ot whieh appendiccctony wes earrvied oub was 30 {$he meon age
in our pwesent series) the poak years at whieh the eolon cancer
group would have heen liable o gppendicectomy would hove becn
1987 to 1930 spd the peak yenrs for the econtyol group would have
heen 1921 {to 1985, The modal gpe for appendiceetomy is certainly
lego than the mean age of 30 and brings the eontrel geries in
particular inbo the peried of vime before oppemdiccctony weo ab
its height of populavity. It is difficult Ho nssess the inwortamece
of this, but the spread of time ecovered by the test Sé?i@ﬂ and
the absence of exact bime sorrvelation of the eontrel auntopsics
must cost doubl on the valldity of comparisonsg between the two
periep - in povbtienlar as they ave claimed to be matehed for age.

Confirmation of this as a poseible souree of erwxoxr is scen
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by netiag thoat in our series, the percentage of femsles who had
had their appendices out follo as the agverage age rises. Coneer
of ecervix cases, average age 51.7 have 168 oppendicectomieq,
aneer of breagt, sverage sge 57.0 have 15% oppondicecbomies end
cancer of eolen cases, sversge age 63.0 have 8 sppendicectomies.
The econbrol series shouws the same gomerol trend.

Ga the evidenec of our obgervolions and in view of the
pogaible exvors of MeVoy®s series which we have velexwved bo, we
econelude that theve ig insufficient ovidence to support om
aapoeiation botwecon provious appendicostomy end the gsubsequent

dovelopment of cancer,
Sunumay

1656 eases of cencer of breast, eervir utori, colon and
recbum vere gbtudied by postal follov-up for imcldence of
oppendiecetomy, tonsillectouwy snd cholecysteetony. 916 healthy
pabients from a general practiticmer's lislt weve studied in the
oA way.

We find no covidonce Lo pupport the guggostion mode by MeVay -
which we discuos ewitieally « that recmoval of the oppendix
predispones te the subgequent developmont of eancor of celon ox
of ether regions.,

R T . T T ey



Altheough gtudics te investigabe possible relationshipa
betveen appendicectony and aubo-iwmence diseases may be in process,
no results have been publighod and there io ab present, nobthing
to suggest bthet any asgoclations will be demounsirated.

The enly other disease rogontly linked with bthe pppondix
is multiple selerosia., In the conbimuning search for now features
in the aetiolegy of this discase Poskenser (1965) nobed a weakly
significant aspoclation betveen appendiceebomy ond multiple
seleronls in potionts compoved with thelr spouses. This port
of Poskanzor's study is however a superficial one and mueh more
detailed snolyesig of hig meterial along the lines discussed in
veference to MeVay's work would be vequirved before thig rolationship
gould bhe regorded as properly establighed., This posgible
asooeliation would be unlikely to influence the choiece of
operative oy nen~operative treaﬁmemt in 2 potient with abdowinal
pain,

The decision to advisoe appendicectomy chould thus not be
influenced by the feav of thig oporxebion predigposing to the

developuont of conecer ov other discases.




SUMGARY  AND  CONGLUSIONG




For mény petiente with abdoningl poin, zppendicitis in the
obvious diagnesic and appendicectomy clenxly the only correet
tyreatment, For many ether paticmts with sbdominal pain
eppendicitio in n possible but less certain diagnosis and the
treantment of these potiente varles widely., The factore which
decide whether operation will or will not be sdvised are often
thoge of expediency end not based on dested eclinienl expevience,
Stronpgly believed and widely divevgont wviews ave held on the
righte and wronge of eppendicectomy where sppendieitis is s
possible bub deubtiul disgpesis. The btwe extremes of view, ne
matbter how sinecerely held, connol both be cevreet. No ohjectively
gollected evidence ip 2t pregent available o allow comparigen
of the wadicel opevative and comservative mom-opevative approsch
to this common clinignl problem. This importout deficieney is
a dirvcet comzeguence of the failure of swrgeons and pathologista
to agree within or bebween their gpeeianlitien om what constitutesg
a norwal sppendix and vhen en oppendix eauses clinies} ayuphomg.

Thia work ig designed to pregent objeetive evidenmce to allow .
a ehoice to be made between opeorntive and non-operative btreatment
of pospible appendieitis, partienlarly in the youvng adult. A
detoliled objective study of the pathology of the appendix is an

epgentinl preliminary to the elinical part of the work. Section
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1 thus deals with the pathology of sppondieitis end Soetions &

and 3 with the meinly elinical aspeots of the problam.

Section 1

(1) Neow ond objective histologlenl definitions of the noxual
oppendix and of twe grades of oculc appendicitis (limited acute
oppendicitioc and eomplete appendicitis) wewve presented on the
basis of an extensive clinico~path;10gica1 study, This study
involved (i) histolegical oxsminotion of 1412 appendices remeved
at operabion over a period of two years (ii) exomination of
elinical vecords and opevative findinge from ench operatien and
{iii) postal follow-up of the 1312 potients out of the above
total whose appendices had been rewoved for possible appendicitis.
The replies to the follow-up nllowed objeetive assessment of cure
vaten from operative trecatment. iluz'repliam (85%) were

received.

{2) A now beob was desevibed and evaluated for the diagnosis
of recent appendieitis. This was dependent on dewmenstration,
by the prussian-blue technique, of sbeinable iren in the wall of
the appeadix, This vas ssouwed te bo an indicabion of bthe weeent

presence of inflommstory exudate. Cowreladion of the elinienl,
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operative ond histelegieal findings of 0069 cases showed thut
the presence of & positive prrosion-blue renction was the best

index of veecent appendicitis at present cvailable.

(3) A study of mescnterie adenitis booed on the above wetorial
end btechniques showed that althowgh many cases qf megentorie
adenitio veve not veloated to appendiculor digease o velationship
botween tﬁe two diponseos counld frequently be demongbtrated. 1i
is not possible in these releted cages bo eay whebher mesenberie
odenitis wvag o sequel to mild eppondieitic or the twe conditions
ghared one setiology. The eurative offect of appendiccebony

in megentovie adenitio mey in appropriete civcuastences be
predicted on the baeis of the higtological findings disoussed

under the previous heandiugs.

(&) Urief reviews of the significanee of some of the less comuen

legleng of the appendix were given,

(5) ‘The histological eriteria used as the bpeis for thin pord
of the work were tesied agolnst othier available higtoelogical
eriberin and agoainst surgicel opinion. My hiptological eviteriao
were found to be wore objeetivo than any other histelogical or
operative diageootie criterin ond to give grestex ascurney in

prediction of eurc and failure of cure than surgical opinioms did.
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My eriteria were thus asgsumed to be a guitable Foundation fox a
meoningful clinico-pathologicel classification of appendicular
pathology. This elossification foxms the Ffoundation for the

¢linical Scetions of the work.

Seetiong 8 and 3

(6) Now eriteria of morbidity were defined to allow objeective
ossesament of post-opexative complications of appendiceetomy.
Morbidity was ealeulated os shorte-term (from operation till
return to work, ineluding convaleseence in hospibtal and at home)
intermediate (wp to two yeows after operation), or long~berm

(beyond two years after operation).

(7) On the basic of cxamination of elinical records and informotion
eollected by postal follow-up of 1102 of 1318 patients who had
eppendicectomy for possible appendicitis, ohort-torm morbidity

of potentially serioug nature wags found to involve 8% of patients
who had a normal eppendix removed; 106, 20%, 504, and 75% wore

the pereontages of patients having potentinlly serious movbidity
after appendicectony for respeetively limited acute appendicitis,
complete aeute appendieitis, gangrenouns appondieitis, ond

perforated oppendicitia,



Dxominations of the ghove records togethoer with retrospective
gtudieo of 75 pationts with adhiesion obatruetion and 393 pationts
adnitted to hoapitnl with abdeminal pain (both groups the total
over o peviod of one yeer) allowed caleulation of potentially
gorions intermediote ond late morbidity of 1% eaech.

The potentially serious morbidity from eppondicoctony fov
no appendieitio, acutc appendicitis, genpgroenous appendicitis,
and perforated cppendieitis thus nffects approxivately 104,

204, 507, and 79% of patients invelved.

A further 10 - 15% of paticmts have triviol shovi-term morbidiby
and a Lurther 3% triviel intermediete movbidity. MNerbidity is
influenced move by degrec of pathological chanpge than by age or
0ex.

(8) The norbidity of eonservative (nom-operetive) treatment of
posoible appendicitic vos asseseed irom pestal follow-up and
exominobion of the climical reecords of 2006 pationts treoted
conservavively over a period of one year., Nollow-up wao done aftey
o twe-ycay interval. 004 of paticubts troneed replied to the
gueptionnaire, Thore is ne shorit~tera morbidity comparable to

that for petients having sppeudicostony, and potentially scerious
morbidity io dofined aos the neeeppity forx later appendicceetomy.

In the imbermediate fellow-up thin was found to imvelve 17% of
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poatients treoted comservatively, and hy indirveet otudics a long-term
norbidity of 8% was ealculated. This represents o potentially
perious morbidity from censervabive treatment of 25%,

30% of peticnte wevoe off work fox 3 vecks or move afber
congexrvabtive troatment and this may be regorded as cquivelent to

the trivial ghert-term morbidity of appondiceetony.

(9) A fomily history of oppendicectomy, 2 previous history of
pimilar pbdominel pain, or sn oavlier sguggestien of a diagnesis
of appendicitie inercases the chonces of later scppendicectomy.
L0% of pantients who have subgseguent appendiceetomy ore found te

bhave truc eppendieitip.

(10) 805 deaths from appendicitis cnd appendicoctomy over a
1G-yeor period in Scotland were eritisoally cxomined, full deteils
being aveilable in 650 eases. It was found that in 21l age gioups
mortality from appendicectemy vises sharply with advance of the
pethologicnal process. Similavly for eny given degree of
petholegical change, nortality rises shorply with inervease in age.
For ony givem eirewmstonees the mertelity in males appeaxs to be
chout twice that in females. The morxtality from the congervabtive
treatment of wild appendieitis in the young adult was estimated

at between 1 3 05Q and 1 3 2300 vhercona, in the seme age group,
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mevbality from appendicectomy lies botween 1 .3 2600 fox complete
aeute appendiecitis and 1 : 5000 for limited acute appendicitis

togebher with normal appendiceetony.

(11) There appeared to be o slow but steady fall in the incidence
of appendieitip from 19%4 -~ 1903 omnd an improvement in the
preguosic for eppendicectomy in 1962 cnd 1963. This improvement
coincided with and may have been velated teo the introduction of

the nev symthetic pemieillinase~yesistont penicillims.

(12) 1he mortelity retes for sppendicectony in tLesching end

non~teaching hospitels do not differ significantly.

(13) Removal of a normal appendix during ﬁhe‘aeute phage of an
attack of abdominel pain cured or improved 80¢ of patients.

The same operation postponed to a later date as an "interval®
oeperation eured or improved 71% of patients. Censervative
trentment of mild abdominal pain of the type whbich might hove
beon treated opervatively if a different surgeon had becn in
charpge resulted in enwre ox improvement in 57.5% of paticnts.

Thege figuves represent significent differences,

(14) suwgeons vhe adopted the vadical approach te the treatment

of possible sppendicitis removed signifieontly more norvmal and
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psignificantly wore abaormnl appomdices over a period of one year,

than did their conservabive colleagues.

(153) If the xadieal opproaech to treatment wos universally adepted
for the treaiment of young adults, 7.5% more patiento weuld be
gatisficd by their tveatmont then if eonservabtive treatment was
vniversally odopted. At tho some time potentially serious
morbidity would affest 2.7% fever paticnts snd any extra deaths
due te rewmoval of additionel norwal appondices (this would total
(.28 deaths per year in Scotland) would be mere than balanced

by veduetion in depths from advaneed appendieitis in patients

who had previously been tronted congorvatively for the some

BYOD LORIS

{(16) 1If patiembs heving obdowminal operatiens anlso had an
popendicoctomy enrried out when pousoible, thero would be a
reductbion of wp to 4% in the number of sppondicectonics reguived
at o later dete and a 3% roduetion in the deoth rate from

oppendieitig,

(17) Appendiccctomy oppoared to run in fomilies bub there wasp
no evidenee to owpport the belief that appendieitio is & fomilial

digansa.

(18) The vocently made suggestion that sppendicectomy predisposed
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to development of cancer was exauined ond werk carvied owl to

best bhe theory. No evidence was found to suppert the ossoclation,

On the basig of a eribiecal re-ezonination of the pathology
of the gppendix and of the elinical monegoment of gbdominal pain
it io thovefore coneluded that if a young aduld patient io
adaitted to hoopitel becoune of poosible oppondieitis, unless
an alternative diagnoesis can be satisfactorily eotablighed the
treatmont of choice should be appendicectenmy befove the acube

phase of the illness hag pansed.
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SERIES NOQ. .

SECTICON C - SINCE YOUR QPERATTION

1. Have you had any more pain in the abdomen
since being declared fit? YES / NO

2, TIf "YES") was the pain ANSWER
(2) the same as you had your
operation for?
(b) worse than you had before
your operation?
(e) less severs than you had before
your operation?
(4) quite different from that
before your operation?

3., Please give details of these attacks of pain in the teble below ;-

No. of days No. of days
Approx. of'f work, in hospital, Were you seen by Were you seen by
date if any if any . family doctor? hospital doctar?

4, Bince being declared it after your
operation, have you had any trouble
with your operation wound? YES / NO
If "YES", please give details
opposite,

C..Q.'l‘lcl"‘l"I..'...‘IQO."CO.IQO‘O'.

5., Have you had any other trouble due '
to your operation? YES / NO
If "YE3", please describe the
trouble you had.

N R R R N N N NN NN NN E NN EE NN NN Y]

SECTION D - GENERAL

1. Please show below the number of relatives you have, and how many of them have
had their appendix out ;-

Parents «e. out of .%. have had their appendix out

Brothers and sisters eve out of ... have had their appendix out

Children ves oOUt of ... have had their appendix out
2. Was the operation ) ANSWER

a}) less trouble to you than expected?

b) more trouble to you than expscted?

¢) about as troublesome as you expected?
d) a dreadful experience

3. Did the hospital staff explain (a) Very well ANSWER
to you what was wrong and what b) Well
they were going to do? c) Badly
d) Not at all
L. Which member of staff told you?
(if you knO\N) esers eI sIATIsII NN sRt Attt lnapRsatsrEreReN
5., As a result of your operation, : ANSWER

do you feel
(a) no more pain
b) less pain than before
c¢) the same pain as before
d.) more pain than before
e) Don't know

4*—--lIIIII-llI-.l.-....ll.l.ll..ll.lll.l.l..llllll




NAME

RCUTINE NO,
SERTES NOQ.
SECTION A -~ YCUR CPERATICN (This includes the time till you were fit for your
normal job)

1., After the day of your operation, how

long were you off work or unable to

do youx normal jOb? $ 0 e N0 e 00 PP I YIT IRV LOOPPRISRNRORIIIIREY
2. Did you have any trouble from your

operation wound after you left

hospital? T I s
3. If "YES", how long did your wound

take to heal completely after you

left hOSPital? I PP PP IIIEPIIRRVIILEIPIGIIIERNPOIERPOESIOSISES
L., How many visits to your family doctor

did you make after leaving hospital

before you were declared fit? NP IR B PRI P IE I IOPREIIASIEPIIRBIIARBRSISIRRE
5. How often did your family doctor

visit you during this time? R N Y Y R N N RN Y]

6. Before you were declared fit, did you return to hospitel as an outpatient for
any of the following reasons :-

ga to have stitches oub YES / NO

b) for wound dressing YES / NO If “YES"’ how often svessseseross

¢) for a check-up YES / NO If "YES", how Often eseeeeessscsa

d) for any other reason YES / NO If "YES", how often sevessrsssnes

SECTIQN B~ BEF(RE THE TLLNESS PCOR WHICH YQU HAD YQUR COPERATTON
1. Before the illness which led to your operation,
did you ever have trouble from pain of a similar type? YES / NO
2. If "YE3",
(a) how many days have you been
of f work because of it? I N A R R F N Y
(b) when was the last attack
before your Operation? sesscesedbrveirsrsncrarrtocrvrecsnasese
¢) did you see your family doctor about this pain? YES / NO
d) were you ever seen at a hospital because of this pain? YES / NO
3. If you were seen at a hospital ("YES" to (4) above)
a WhiCh hospital did you attend? 0 AP P RLEAPONOAEGIPPIOIIOGRIIOGIOGEORROIURIBBRRTOELES

b) whet was the date or dates? Fesssrsecsessr et r Rt N RO I ROIOEEDRD
(c) did you have to stay in hospital

asapatien-t? @9 9 @ 249 EVPESRCE SN PSS APPSR NNRY DS
(d) if SO’ fDr hOW long? Serevetvssssgr st eErtas R anersNTE Y

L, Had anyone before suggested you might have appendicitis? YES / NO

5. If "YES", who made the Suggestion? S s e Ne APt s PP NI L IVLLIIIETIEIIPERIOITRSESTY

s
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CIRCUIARS USED T0 COLLECT

INFORMATION USED AS BASIS KO TEXY

The 1312 patients whopc appendices were romovod becauso of

acute ox rogurrvent right ilice fosea pain cnd were studied

histolegienlly, reeeived the following letbesr vegether with the

questionnaive faeing thig poge, botween 12 and 2L months after

their operation.

Vestern Infinnmory,

Glasgow, VW.1.

Deax

It is nov semec time sinec you had your appendix
taken out.

Vo are intercgbod to knmow how you have been
gince leaving hospital end to have some exira inforpation
about your heolth before your oporation. I shall be
grateful if you will £ill im the cnclesed eircular
aos well ag you enn omrd return it im the stamped,
addressed envelope whieh is provided.

All the engwewa you give will, of coursc, be
treated ap comiidentianl,

Thanls you foxr your help,

Yours faithfully,

Jd., G, it. H@Wic’ I-i.B., Ch,.}}-;
Rogistror,



If wo reply was veecived after twoe to four weeks, ihe
quostionnoire was agoin semt, this time with the covering

lettor shown below,

Vegtern Infivmary,
Glaggow, W.1.

Doax

I recently sent you a form osking gquestions
about your oppendix operation som¢ two years age.
I do not soem to have had a reply so for. In case
you hove lest the form, I onclose a secomrd form with
a scecond reply paid envelope.

It would be mueh appreeciated if you eould fill
thio up as soon ag possible. Morc than half the people
have nev veturned their foris and we ave anxious bo
have oo many angwors as possible,

Yours faithfuelly,

J. G, R, lovie, M.B,, Ch. B,
(egistrar)



CODEs —

SECTION A. When you were in hospital.

1. From the day you entercd hospital, how
long were you off work or unable to do
your normal job? st eccoosconssosonascoaauanataaas

SECTION B. Before you were in hogpital,

2. Had you ever had the same sort of pain
before you were in hosgpital? YES/NOu o neenreanensonesonnoconsas

3. Had you ever been in hospital with any
of these previous attacks? YES/NO...........................

If YES WHON s veervennrsvnerssrossnns

Which hospital.-.‘-...-.n..

L, How many days have you heen off from
your normal job because of any pain
dGSGI‘ibed. in (2) a.l'ld (3) ©P 0P LOLOSCAIIC AR ORISR AGENIRADORR RS

it

SECTION C. After you were in hospital.

5. Since being in hospital have you had
any more pain? YES/MOuserneansanssonseasasnecaas

6. If YES was it (a) the same pain
(b) worsc pain

(¢) less severs pain than
you were in hospital
for ANSVIER-puoao-c'no-o.w-vo---luceancun

7. How many days have you been off from
your normal Job because of say pain

described in (5) and (6)? eocscscesesrrorsrstetoet ooy

8, Have you had sto go into hospital as a
patient again? : YES/NOussveroonesaronsosassncrsonee
If Yes (a) how long were you in hospital? ettt reesecneebianrarerenes
(b) which hospital were you in? Gt b asesaaenaccso 0 et o O E e

(‘G) what date were you agai}1 in hospitalotuc;cet-oloocunu-ovnoo-ao.c
(d) did you have an operation? secosancccorveonsoasasbensus

(e) what operation did you have, if aNYT sececrccosccoassorsssnsssss

SECTION D. At any time.

9. Has anyone at any time suggested that you

night have appendicitis? ’ YES/NO....onan.o...o,.a.a,..,e...
10. If YBS (a) who made the suggestion? tossasssavesncescesnrcsbavasans
(b) "“l'hen L 'this ﬁ‘ade? SN s e s e cIRaPrOREEPILROORECOD DO
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2. Potvicnts whoe had beem treated non—-oporatively for pogsible
appendieibio and vho did nob receive the above ecircular as a result

of pubsequent appendiceclomy within the period eovered by the main
part of this work, were sent the following letier and the questionnaire
facing this page 2b wonths after the relevant admigsion te

hospitai.

Vegtern Infirumory,
Glasgow, V.1,
Deor

It is now sbout two yecars simee you were im tho
Western Infirmery with abdominal pain., We would like
to know if yow bhave had any further trouble sinee you
were in hospitel. '

I would be veory prateful if you could £ill in the
enclosed form o8 well as you ean and return it bo me
using the stamped addreosed cnvelope whieh is provided.

All answers will, of course, be trested as confidential.

Thonk you for yowr help.

Yours feithfully,

Jd. G, B. Howie, M.,B., Ch.B.
(Registrar)
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1f no weply was received after two to four weeko, the questionmaire

was again sent, this time with the eovering letier shown belov.

Vestern Infirmary,
Glaogow, W.1,
Dear

I recountly sent you a form asking quesbions
about your stay in bospital seme two ycors ago.
I do not seem bto heve had a veply oo far. In
gaoe you have lost the foxia, I enclose a second form
vith o gecond reply paid emvelope.

It would be much appreciated if you could £fill
this uwp ao soom ao possible. More thon half the people
have now returped their forms and ve are anxioup te
have as many answers as possible,

Yours feithfully,

d. G. B, Howie, M.B., Ch.B,
(Registrar).
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In 2ll letters ghovn ia the oppendix to bhis peint, the
date of sending ond the poaticnt'c meme were written im imk ond
the letéer wes signed by me persopally. It was hoped that
thig wvould reduce to o ninimuw the impersenal atmesphere inevitablo
in this type of follou-up and thorefore load to a higher number

of returns than mipht otherwvise huve resulted.

3. In the survey of death related to appendieitis and
appeundicectony, the letter roproduced below was oent to the
Modienl Superintendent of ecash of the 21 hespitals which I

hoped to be oble to visit,



- 10} -

Vestern Infirmary,
Glasgow, VW.1.

The Medieal Suporintendent, May, 19606,

Dear 8iv,

Vith the aid of a grony ifrem the Western Imfirmary of
Glosgow ond with the co-operation of the Registrar Goneral fox
Scotland, I awm invesbigating some of the festuves related to
denths from oppendicitis and appeondicecbomy in Scotland over the
period 1954~-03,

My objeet is to aspess the rigk of death following remeval
of & noymol appendix, removal of ahbnorizal oppendices of different
peverity and, thirdly, the number of patients dying who have on
an earlicyr oceagion been in hogpital with pessible appendieitis,
It is thus hoped to be able to compare the short and long-tewri
riske of death involved in the conservative ond operative
management of doubitful appemdicitis.

Nearly 1,000 people hove died from appendicitis or the
complications of appendicectomy im the period of Lhe sbudy and
I encloge a ligt of thooe from your hespital, tegether vith their
date of death while in hospital. 1 would be mest obliged if you
eould moke ovailabkle the case reeords of thoge patiemts for me
to exomine, If this cen be arrapged, I vill gladly visit your
hogpital ot o econvenient time for this purpese. If possible,
T vould alpgo like to know the opprozimate number of appendices
rvemoved in your hospital cach year from 1954 - 1963 inelusive.

Your agsistoance in thig project is essentiol fox its suceess
and will be most pincerely appreeciated.

1 loolk forvard to hearing from you.

Yours sincerecly,

(5. G. R. Howie).



In all cases &rraugement& were subgequently made for me to
vieit these hospitals.
In the ease of 55 ether hospitals, the letter which ig shown

belovw wns senbi—

Western Infirmary,
Glasgow, W.1.

The Medical Sueperintendent, Moy, 1966,
oxr Chief Surgeon,

Deay Sir,

With the aid of a grant frem the Western Infirmary
of Glasgow end with the co-operatiomn of the Heglistrar
Goneral for Scotland, I em investigating some of the
featurcs related to deaths from appendicitis and
appendicectony in Seotland ever the period 1954-073,

My oebjeoet ig to assess bthe righ of death feollowing
removal of a normal appendix, removol of abnorxmal
oppondicen of different scverity and, thixdly, the
number of patients dying who have om an earlier occasion
heen in hespital with possible appendieitia. Xt is
thugs hoped to be able to cowparc the short and lomg~term
rigks of deoath involved in the conservative aund operative
managenent of doubtful appeadicitis.

Neaxrly 1,000 people hove died from appondieitis
or the complications of appendieectony im the period
of the study omnd I have made arrangements to visit
all hospitals in Secotlond where more than 10 deoaths
have occured during this peried.

Te goin ap overall picture of appondicitis
throughout the ceounitry it ip partieularly important
to have details from smaller hospitals as well, and



193

some 200 of the deaths have hson seatbtored awmongst 55

of these. It ip not possible to visit all the hospitals
in the time available for this otudy and I would he
most grateful i€ the infowmaition I wvoguiwve for this
work could he given foxr ocoach patient vhe bao diecd in
your hosgpitnl, on the cnelosed form. If possible, I
would aloo like te kunow the approximate numbor of
appendices ramoved in your hogpital cach yoor fwem
1954-67% inclupive.

¥ do ronlise thot thio will invelve guite o
numbor of poople in gome wvathex tediouns seavching,
but I beliove the informntion which will be collogted
is of importomce. Your agolotance in this project
ig cgoential for ite suceecso and will be moeb sineerely
oppreciated.

If you wounld lilke eny further infowmation, pleanse
leb me knov., 1 hope to be able to stert analyoing bhe
resualts of this study cowly in Junc,

Thank you for yeur help.

Youry giuncercly,

(J. 6. R. Howie)

The form below vao onclosed for each patient shout
vhom inforxmation wag roguested and the sheet cmtitled

"Noten for Guidamee” wao alsoo emnclesed.



m‘iE () .0 o LR QQAGE.- .w DATE OK“ DEATH e ..Ref. NO-

1.  UWhat won the state of the appendix of operation? ‘e

2. Voo the dipgnosis confirmed by histological examination?

YES/NO (delete

inapplicable)
3. Vas ony other intva-abdominal lesion soen? ve s o
L, Under what cirvcumstonces was the operation done? .o
5. How long hod symptoms been presont at operation? P

6. Vas there o past history of similar abdominal pain? YES/NOV

(delote inapplicable)
7. 1f yes to (6) please give dobails v vv vv o v v ao oo
8. lov leng oftor operation did the patient survive?.. .. ..
9. Vas dreinogo uwsed at operation? . L. . s o 0r e s
10. Vas a post-moritem oxamination carried oub? .. .. v vo o
11. Any other deteils of intorest? .. .. vi v6 o0 o ve v oo

(Please sce pecompanying notes where diffieunliy arises)
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NOIES FoR GUIDANCE

Q.1: The claspifications I have beem using arc: (e) mnoxmel,
{b) mildly inflemed ~ this implies umeexrtainty of dicgnosis
on the basio of naked oye cxamination (e) acutely inflomed
(d) gongrenouws snd (e) roptured. If the patient did not

have en oporatien, please amswer "No eperation.®

Q.5: Thig refors te ovariam cysis, mesenterie odenitis, pevforated
pepbie uleors and the like.

Q.k:  This rofors to {a) oo an emorgency, (R) as a plonned
operation for reeurrent mild pain {e) ac an ineidental
at loparotomy for sympbtoms not appeorently related to the
eppendix or (d) as o "eeld” procecdure some time after

an oppendix abgeess.
0.5: In terms of doys, in cases of cmergency operationn only.

Q.7: Please poy if the potient bad over been (o) seen by o
genoral practitioner (b) referred to hospital os om
outpatient (e) wreforred to hospital as sm cwergency or
(@) ndwittod to hospital fer observatien.

It would also help if approximate dotes were given where
poasible.
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Approximate nunber of pppendiceevomies earricd oul cach yearx.

HOSPITALs

YEAR Ne, of operations.
1954 ce e e

1955

1956 o .o .o

1957 cv ee e e
1958 vv ee e
1959 v eeae
1960 ve e e

1961 , S
1962 v e e

1963 e ee

All but eight of the hospitols supplied the infoxmation

asked for.
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k, Ap a preliminery to the atudy of the relatiomship between
concer and appendiccctony (page 164-73) the letter ohown belovw

wan sent out to all hespitals whoe bad wade the originel netification
of cancer in any patient expected to be ineluded im the follow-up

study.

University of Glasgow,
Bacteriology Department,
Vestern Infirmary,
Glasgow, W,1.
February, 1965.

Dear Sir,

An ortiele publighed weeently in Conecx by MeVay
(Cancer, 196%, 17, 929-37) showed that patients dying
from cancer of colon and other sites containoed a
significant excess of persons who hnd had previeus
appondicectomies, when compoared wibh persons dying from
vageulor diseasc.

If true, this is a finding of great importance.
It is howover neecessary to coniixm thespe findings in o
larger atudy than MeVay bao dome, and if possible te
obtain information frem live paticnts as against using
post~mortem data as dome by MeVay.

With the co-~operation of Professor White and Dr.
A, K, Dowman, we have obtained the newmes of the patients
noat reeently registered im the Regional Board's Cencer
Rogister as cases of caneer of breast, eervix uteri,
colon and rectum. Where posocible patients whe bave died
have been excluded.

It ip proposed to sond the enelosed eircular with
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a veply-paid cavelope to the 600 most recently repistered
potients with cach of the above tumours.

We should like to stvess itwo points im partieular.
(1) By using so recently netified paticnto we hopo teo
aveid as far oo ia poseible sending lebiers to deceased
persons. (2) The circular comteine nothing which might
cuggest to the patient the true natuve of his allment.

We hope thot in view of the important implications
of this possible velationship betwoen cancer and append-
iecctomy we may have yeur permigsion to gend the
proposed eirvcular to thope pationte from hogpitals within
your Group. We shall be glad to provide Furthey
information if neeessary.

Yourg feithiully,

(3. 6. R. Howie, M.B., ¢h.B. (Glasg.))

(t7. ®, Timporley, M.A., B.M. {Oxon.))

Medical Supovintendents oy Depuby,
Hogpitals in the Vestera Regional Beard,

Mo critisismg of the proposed study werc mode and the
girculor lotter shown bolow wea sent to 10656 patients ns described

in the text.
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Vootern Infirmary,
Glaogew, W.1.
Fobruayy, 1§6§.
Deor 8Sir or liadam,
Ve ore txying to find out the number of people attonding
hoopital vhe bhave had previous operntions to bave their appondix

out, their tonsils out oxr theirx gall-bladder out,

To do thic, we have takon o wandom scloetion of pationts
who have rogently attonded hospitals throughout the Vest of Scotland.

We would like you te show beleswr whiech operations you have
had, and gend the foxm back to this hogpital im the pre-paid
onvelope supplied,

Thaonk you fox yeur help,

Yours sincercly,

Jq Ga H&a HOHiG, I\Z.Eog e&quu
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Ploage put o tick im the box or boxes whieh apply to you and phew
the approximote year whon the operation wan done.

T have had my oppondix out Year
I have hod my tonsils outb Yoor -
I haeve bad ny gell-bledder out Year,

=]

I have bad nonc of thepe operations

Uhat ig your age unow?
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vere ustd oo o eontvel for thip study, ond thoy wveseivod the lotter
Pationto selosted fvem o Glosgow genoral practitionor's list
vere uodd oo o eontvel for thip study, oud (hoy wveseivod the lotter

ohown bolew.
Yasters Infivamnky,
GRoegow, V.1,
Howeh, k905,
Doay Sir ox Hodonm,
Vo oro trylag to find enb tho numher of poople whe bovo had
provious oporotiony to hove thely appondin eub, stholy tenslilo oub
or thelr gall<bladdor ous.

To do thio, wo bhave token o peloetion of pabieonbts from liobo
of Dogtors in the Vosb of Glosgow.

o would lile you to obewr holew vhieh eporstions you hove had,
and send the form bhaek te ¢this hoepital in the preepeid cavelope
supplied,

Thnals you fox your holp.

Yourn slncorely,

J. G. B, Howie, 11.3., Ch.B,

S &P GR ED Y CF OM 9 612 KB LI S MR o Sy O O @ O i BT w2 @A PR 67 R Gp e G e on

Pleann pad o blek in the bos o baxos wvhich apply to you cnd shoy
the appreuinate yoor vhonr dhe oporction vas done.

I hove had my appondix out voar,
I bhove bod ny tonpdlo oud yone,

L hove hod ny gellebladdor oud yvear

I hovo ked vono of theose opovationo voeny,

AT A T L

Vhab io yous age wew?
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