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BXPLANATORY NOTES

PRESENTATION

This thesis is pregented in three volumes.
The first two contain the text. The third
containg the tables, graphs, and histograms
gpplicable to the text,

NOMENCLATURE OF ORGANISMS

Orgenlisms which were studied in compilling
this thesis are named according to MEDICAL
MICROBIOLOGY (1965) edited by Cruikshank

et al and published by Livingstone, Ldinburgh.

Organlsms mentioned by other authors are
named as in the original publications.

'"STERILE' AND STERILE

The adjective sterile when used with reference

to urine in this thesis ls written thus - 'sterile' -
since it is realised that in some of these patients
oreanisms were present in the urine (see definition
of 'sterile' urine on page %5 Vol I).

Sterile when used by other authors ls written as in
the original publilcations.
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INTRODUCIION

The influence of urinary infection present at the time of
retropubic prostatectomy, on the complications which
follow this operation, has not so far been detailed.Such
urinary infection has not been related to other factors
which might influence these post-operative complications.

Much more attention has been paid to mortality follow-
ing operation and figures are quoted by Millin et al (1949),
Jacobs (1951),S8alvaris (1960), Stearns (1961), and others.
Further series in which mortality rates are especially
studied have been published by Lich (1953), Blue et al
(1958), and Boreham (1964).

Other series consisting of patients having other forms
of prostatectomy are alsc available for study and are
mentioned below. (See Discussion on Mortality) A number
of factors which might influence mortality have been
discussed by these authors but urinary infection per se
has not yet received special study.

The value of prophylactic antimicrobial agents in all
forms of prostatectomy is still in doubt. (See Discussion
on Antimicrobial Agents)

Bacteraemia as a complication of retropubic prostatect-
omy has already been documented by Marshall (1961) and
Steyn et al (1962). Their results are conflicting and
further work seemed indicated.
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Millar et al (1958), Debenham (1960), and McKelvie
(1962) have all used different methods to maintain urinary
sterility during convalescence in patients who present for
retropubic prostatectomy (or some other form of prostatectomy)
with sterile urine. These methods, or modifications of
these methods, have not been independently assessed and so
far no one has considered the practical value, in terms of
post-operative morbidity and mortality, of maintaining
urinary sterllity throughout a patient's hospital stay.

The Present Study

The pregent work was planned as & prospective study
of a large number of conseeutive patients undergoing
retropubic prostatectomy. The investigation commenced on
January lst. 1954 and continued until December 3lst. 1960.

" In all 761 patients were studied in this period,

Becsuse of the work mentioned above on the maintenance
of urinary sterility a second investigation was commenced
on January lst. 1963 and continued until June 30th. 1964,
when 14% oconsecutive patients were studied in this period.
'rom the data thug gathered the following points were
explored -

I The detailed incidence of post-operative complications
and mortality following retropubic prostatectomy.
(Patients studied 1954-1960,.)

ITI  Pactors which might influence morbidity and mortality

1L



were gtudied separately.
(a) in cases coming %o operation with 'sterile!
urine. (Patients studied 1954-1960.)
(b) in cases coming to operation with infected
urine. (Patients studied 1954~1960.)
These factors were -
1 General
(a) Age
(b) State of cardio-vascular and respiratory
gystem
(e) Condition of urinary tract at time of
operation
(d4) The existence of diabetes
(e) The duration of preliminary catheter drainage
(£) The source from which the patient was referred
2 Pactors related $o the prosiate gland and
its enucleation -
(a) Weight of gland
(b) The number of lobes
(e) The ease of enucleation
(d) The presence or absence of microscopid
gigns of infection. N
(e) The effeet of blood loss at operation
3 The value of prophylactic antimicrobial agents.

12




III ©Post-operative Bacteraemlia wasg studied as a separate

Iv

entity as regards -

(a) Ite ineidence

(b) The organisms responsible

() Its duration

(d) Its significance

(e) The value of antimierobial drugs and pre-
operative urinary drainage systems on its
prevention (Patients studied 1954-1960, and
1963-1964).

The Elimination of Urinary Infection -

(a) A modification of the method deseribed by McKelvie

(1962) using Ureaphil was assessed as to its

ablility to maintain the urine ‘'gierile' throughout

the gtay in hospital of a patient having retropubie

prostatectomy. (Patients studied 1963-1964.)

(b) The practical value of maintaining the urine

'sterile' throughout the hospital stay, in patients

having reiropubic prostatectomy, was assessed,

(fatienta studied 1963~1964.)

L3



HISTORY

Although this present work is concerned with retropubiec
prostatectomy (Millin, 1945) it is worth while to review the
problem of urinary infection as it is related to the varions
methods of prostatectomy which have previously been described.
Briefly, infection has played a varied role. Pirst, as an
'agént to which the weak succumbed in the days when
catheterisation rather than progtatectomny was the treatment
of the enlarged prostate. Tater, at the time of the two-stage
operationg it was tolerated, since it appeared to give
patients who had survived the first stage an immunity towards
further infection which might occeur at the second astage.
Later atill it was asbhorred as a failure of surgicai methods.
In more recent years urinary infection and its possible
sequelae are still regarded with great regpect by Urological
Surgeong. It is now looked upon as something which we can,
perhaps, treat and certainly something which we can to a
large extent prevent.

Since to give a purely chronological history would be
tedious, for the purposes of this thesis I have divided
the subject into the following sub-headings,

1 The problem of urinary infeection as mentioned in

the various outstanding publications on the

sub jeet of prostateciomy
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2 ‘The possible part played by urinary infection in
other wajor series which have been published on the
gub jeot of progitatectomy but in which this infeection
has not been specifically assessed

3 History of the effect of medical conditions present
at operation on post-operative morbidity and
‘mortality

4 History of antimlcrobial prophylactic sgents in
progtatectomy

5 History of bacteraemia as related t0o urethral
ingtrumentation and to prostatectomy

6 History of the management of bladder drainage

and irrigation

Ihe Problem of Urinary Infection as Mentioned in the
Variouw Outstanding Publicatbions.

Ag stated above, in the late nineteenth century
uwrinary infection consequent on months or years of
intermittent catheterigation wags & common caunge of death
in patients suffering from an enlarged prostate. In fact
it muegt have acted as a means of naitural selecltion for the
earlier series of cases since patients coming to prostatectomy
at this time had already withstood the onslaught of
considerable infeetion, and had no doubt already acquired

a certain degree of immunity.
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It would appear that cases coming to operation in
the earlier series were all infected, and in 1895 Fuller
noted that sepsis along with haemorrhage and shock were
the commonest causes of mortality following prostatectomy,

Thomson-Walker writing in 1927 put sepsis in first
place as one of the "failures" of prostatectomy. He
noted that in hospital practice 53% of cases presented
with the bladder infected by the catheter. In considering
post~operative infective complications in these infected
cages he referred to Winsbury White's paper of 1922 in
which the incidence of epididymitis was found to be 82%.

Thomson-Walker writing again in 1930 stated, "Sepsis
in relation to the enlarged prostate and prostatectomy is
a failure of surgical methods". He mentioned cystitis,
epididymitis, pyelitis, and pyelonephritis as pre-operative
complications secondary to an infected urine. In discuss-
ing the causes of death in 269 fatal cases he showed that
23.4% of this number died from definite infective
complications. A further 24.9% died from renal failure,
and no doubt infection played é great part in these deaths.
He then went on to mention sepsis as one of the avoidable
causes of serious haemorrhage after prostatectomy and
discussed the role of infection as an "immuniser" in two-
stage operations. Writing again in 1932 he mentioned
dysuria, frequency, and caleulus formatlon as seguelae due

to sepsis,
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In 1936 Morson wrote, “So far as hospital practice
is concerned it is the exception rather than the rule for
the urine to be sterile on admission of the patient for
operation.” He felt that when infeection reached the
kidney there was no cerialiln remedy for its eliminaition.

Rees in 1947 found a mortality of 14.9% in 589
patients operated upon bebtween 1939 and 194%. Of the 88
who died 64 had post moritem examination, and of these,
severe sepsis was a cause of death, or a direct conitributory
factor in 38 (59%).

In 1949 Riches-compared a series of patients who had
had the retropubic operation with a further series in whom
the Harris technique had been used. The moritality rates
were 6.7% and 6.6% respectively and Riches noted that
the cause of death was generally cardiac or pulmonary
contrasting with the older figures, where uraemia, gepsis,
and haeworrhage predominated. He deseribed a number of
post-operative infective complications but did not state
if the urine was sterile at the time of operation. In
contrast, Walters (1949) advocating immediate prostatectomy,
noted that the chief cause of mortality at this time was
8till infeoction.

In the same year, Wells in discuassing the problems
of chrounic urinary retention stated, "With very few

exceplbions the urine is sterile in chronic retention and
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in prostatics generally, unless there has been previous
instrumentation.” This author also pointed out that the
control of infection was one of three cardinal points in
the maintenance of good renal function in the presence of
chronic prostatic obsbtruction.

Argument as o the part played by infection in the
post-operative mortality following prostatectomy in
general convinued, Aitken (1953) deseribing 150 cases
treated by immediate Wilson Hey prostatectomy considered
infection, which accounted for most of his deaths (10%
mortaliby), %o be still the commonest complication of
prostatectomy in spite of antibiotics, On the other
hand, Dawson~-Edwerds (1956) showed that where sepsis
was a direct contributory facior in 38 (59%) of the
64 deaths previously cited by Rees from the Urological
Department in the Queen Elizabeth Hogpital Birmingham,
(1939-1945), only 5 (17#) of 29 ocases in 1948-1953
were directly or indirectly attributable to urinary tract
infection.

In a study of "Renal Function in Prostatism"” published
in 1957 by Olbrich et a2l infectionwas shown to diminish
tubular function in elderly men Jjust as chronic ohsgtruction
(in the absence of infection) reduces renal plasme flow and
glomerular £iltration rate. He gquotes Tich who made similar

studies in 1942, but did not mention the factor #f infection.
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As late as 1958 NeEachern stated that in prostatic
gurgery sepsis was to be feared above all else - espeocially
in the patient with poor renal function, Ross and
Tinckler (1959) deseribed "Some Common Complications after
Prostatectomy". They studied 100 patients, 48% of whom
were over T0 years of age and 33% of whom had infected
urine at the time of operation. They noted the marked
praevalence of urinary infection in the first 4 weeks after
operation, in fact, 98.8% of their cases became infected
in the first 4 wecks. Apart from urinary infection
iteelf they noted epididymitis as a post-operative infective
complication whose incidence in their series was T%.
Temporary incontinence, post-meatal stricture, and temporary
supra~pubic leakage are mentioned as other complications of
prostatectomy. They felt that temporary suprapubic leakage
occurred particularly in aged and feeble patients with
concomitant medical diseases, or chonic uraemia and
gecondary anaemia. They did not discuss the effect of
urinary infeotion on the incidence of these complications.

In 1960 Salvaris evaluated 1200 retropubic prostatect-
omies. Of his patients 36% wore aged TO years or over
and 40% had infected urine at the time of operation. He
noted the incidence of several post-operative complioétions
e.g. haemorrhage (8%), wound infection (10%), and
epididymitis (3%). He also mentioned urethritis,

rigors and pyrexia, and pyelonephritis as other post-
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operative infective complications. Suprapubic leakage,
temporary incontinence, and general medical complications
are also mentioned, Salvaris did not attempt to assess
the influence of urinary infection at the time of
operation on the 1noidence 0f these complications. In:
his series of 1200 patients the mortality was 4.,2%,
Of the 50 patients who died 7 had urgemia, 2 had
retropubic abscess, and 3 had peritonitis following
perforation of an abscess. These 12 cases would be
clagsified in this thesis as infective deaths, i.e,
nearly 25% of the deaths were from infective causes.
Sglvaris wondered why pre-operative infection should
contribute g0 largely to increased mortality when all
cases showed post-operative infectlon.

In recent years certain specific post-operative
infective complications have been singled out for mention,
Thus, in 1961, Grace referred to the high incidence of
ascending pyelonephritis as a cause of death in & series
of cases which he studied. In particular he quoted three
cases all of whom showed a pre-operative blood urea of over
140 mgm. per 100 ml. and all three of whom died. Grace
did not mention whether or not these patients had infected

urine at operation.
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1h@ Poggible part played by urinery infection in_other
or series which have been published on the sub,ect
rogtatectomy pub in which thig infection has not peen

0”
gpecifically assessed.

A% the end of the last century catheterisation rather

than prostatectomy was the treatment for the enlarged
prostate, It is almost certain, then, that all patients
who came to prostatectomy at this time and early in this
century had infected urine. MeGill in 1889 described a
very interesting series consisting of 24 patients, most,
if not 2all, of whom must have been infected at operation,
judging by the duration of "eatheter life" which had been
endured by many before operation, and the high incidence
of bladder calcuwlug at the time of operation. The author
however mentione the presence of pyurie in only 4 cases.
The average age (65.7 years) was rather lower than that
in series published recently. In fact, only T of the
24 cases were aged 70 years or over. The mein infective
complication after operation would appear tc have been wound
infection, and the average time after operation for the
wounds to heal was 41 days (data from 9 cases). All wounds
were infected to some degree. Cystitis and bladder
irritation are mentiomed in 3 cases (12.5%).

LThere were 5 deaths in thils series, a mortality
of 20,8%., OF those % patients, one died from a chest
infection, but it would appear from MelGill's paper that

infection of the urinary tract was the causal factor, or
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certainly a predisposing factor, in the other 4 deaths.
Three of these 4 patients were very poor operative risks -
1 had a very high temperature and foetid urine, and the
other 2 were noted to be in a deteriorating cliniesal
cpndition.

In 1890 Belfield published a series of 85 patients
who came to prostatectomy. The mortality was 17 (13.6%)
and of these, 6 definitely died from infective causes
(excluding chest infections). Four patients are noted
as d&ipg of shock, in some this may well have been bacteraemic
shock although this was not then recognised as a cliﬁical
entity. Assuming then that only the fittest cases survived
long enough to require operation, there was a mortality
from infective causes of at least 7.1% and infective causes
accounted for 52% of the deaths.

Freyer (1901) first brought firmly to light the
value of complete adenectomy, and in this and the subsequent
years until 1912 he published a large number of papers and
geveral large series of cases. [He published his first 53
cases which are of especial interest in the present context,
and thereafter he published only certain selected cases.
In analysing his first 53 cases, all of whom were infected,
the average age was 67 years, the average time for wound
healing was 25.8 days (data taken from 39 cases), and the

average stay in hospital after operation was 38 days
(data from 27 ocases),.
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In these 53 consecubive cases there were 5 deaths,

a mortality of 10%., It is difficult to say what part
infection played as 2 cause of death in these cases.

One patient is noted as having died of pneumonia, <2
appear to have had mental changes before death and these
may well have been due to septic absorption. One patlent
died from "heat stroke" and another became drowsy and was
gquite possibly uresemic.

In 1912 Freyer published his major report on 1000
cages treated by his method of prostatectomy. The
average age of his patients was 69 yeafs and Freyer
recorded that they were nearly all in broken health with
eystitis, vesieal calculus, pyelitis, kidney disease,
diabetes, heart disease, thoracic aneurysm, chronic
bronehitis, paralysis, and even, in a few cases, carcinoma
of some other organ. The mortality for this series was
5.,5%  Infection was a definite causal factor in at least
26 (47#) of the 5% deaths. Freyer noted that in many
of his patients who died of cardiac or pulmonary disease
primarily there was also present kidney disease, and this,
I feel, was probably of infective origin in a great many
cagses., It is of interest that, although all cases were
doubtless Infected before operation, those who had bladder
calculi at operation showed a mortality of 8.84% as

against o mortality of 4.76% in the remainder of his series
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In 1903 Hugh Young of Baltimore, published his paper
on "Conservative Perineal Progiatectomy®. In 1% cases
he noted no post-operative complications apart from
temporary incontinence and temporary fistulae. There
were no deaiths.

Harris (1934) published a 5 years experlence of
prostatectony with bladder closure. A geries of 371
cages was gtudied, He did not detail the post-operative
infective complications but the mortaliity was 2.7%4, i.e.
there were 10 deathsa. Only one of these deaths could
definitely be attributed to sepsis. In his series he gave
no details of age, the presence or sbsence of urinary
infection at the time of operation, or the period of
preliminary catheter drainage.

In 1941 Milner et al published a series of 700
patients (average age 67 years) having transurethral
prostatic resection. Milner daid not state h@w many of
his patients were infected al operation but we know that
S ovexr 60% had a complete urinary retention. It is probable
that over 50% of his cases were, in fact, infected. The
mortality rate was 3.4% and the authors noted, "Cardiac
failure is'reaponsible for most of the deaths at present.®

The year 1945 saw the publiecation of two papers both
of the ulmost importance. Wilgson-Hey described his

technique in a paper entitled "Asepsis in Prostetectomy" 2R
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Millin described his technique in a paper "Retropubie
Prostatectony". Wilson-Hey also described in his paper

a series of 300 patients on whom he had carried oul ageptic
progtatectony. The average stay in hospital after operation
(exeluding fatal cases) was 16.3 days, and the average
mortality was 6.0%. He showed how the presence of marked
gystemic disease, poor renal funotion, and urinary infection,
could increase the mortality rate, but he did nol assess
thegse factors separately.

In discussing other technigues Millin, in his paper,
mentioned the relatively high incidence of post-operative
infective complicatlons which he felt occurred when these
methodé were uaed, He described a series of 20 cases
treated by his own method (average age 68.1 years). The
average poat-operative stay in hospital was 19.9 days and
he recorded secondary haemorrhage as a post-operative
infective complication. This oceurred in 10% of patients.
Pyelonephritis was not noted. There were no deaths in this
short series and at least 18 of the 20 patients would
appear to have had a urinary Infection at the time of
operation.

Millin et al wrote again in 1947 and desecribed a series
of 757 patients. The part played by infeetion in this
gseries was not debailed, however, but from the figures

quoted, it would appear that perhaps about 60% of patients
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came %o operation with sterile urine. Pelvic cellunlidis,
osteitis pubis, secondary haemorrhage, and funiculiliis,
are mentioned ag infective complilcations, Lfhelr incildence
is not c¢ited, and the mortality due to infective causes is
not stated.

In 1951 Jacobs published a series of 500 patienits on
whom retropubic prosiatectomy had been carried oust. He did
not mention how many of these patients had infected urine
at operation but he noted certain post-operative complications.
In particular the incidence of secondary haemorrhage wag
between 6% and 8% and a few cases showed urinary leakage
from the wound. The overall mortality in this series was
6% but the aukhor noted that mortality increased as did
the age of the patients operated upon, and in fact he stated
that in 80 patients who were aged T5 +to 87 years the
mortality was B8.7%.

In 1961 Greig described a gseries of 197 patients with
prostatic disease who were admitted to the surgical wards
of & small provincial hospital, Thelir average age was
70.9 years and TO% of these pabtients had urinary rotention.
He mentioned a number of complications which occurred fairly
soon after prostatecitomy. Among these were epididymitis
(4.8%) and osteitis pubis (1.8%)., Urethral stricture and
urinary incontlnence were also mentioned among other
complicatlons, but again the influence of urinary infection

at the time of operation upon the incidence of these

26




complications was not noted. The mortality rate for those
cases in Greig's series which were treated by prostatectomy
was 1l.6%. He noted, however, that the mortality of
prostatectomy in patients having urinary retention was very
much greater than the mortality in patients who did not have
retention. His findings were 15.8% with retention and
9.8% without retention. 1In this series, cause of death
is based purely on eliniocal findings. In 17 of the 22
patients who died following prostatectomy a cause of death
is given. Of these 17 cases, 5 (29%) died from renal
failure - probably of infective origin,

Stearns (1961) quoted a series of 500 retropubiec
proastatectomies carried out in U,S.A,. The average age ‘
of his patients was 67 years and 36% had had pre-operative
catheter drainage, We do not know the ineidence of urinary
infection at the time of operation but the incidence of
post-operative infeetive complications was very low (7%).
The mortality was only 0.6% and none of the deaths was

from infective causes.

In 1962 Scorer and Knight published a detailed study
of 200 cases of urinary retention treated between 1949
and 1952, and a further 200 cases treated between 1957 and
1960. All cases were due to prostatic enlargement. They
gave full details of the age inaidencé of their patients,

and of the duration of pre-operative catheter drainage.
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They did not state specifically how many of the patients
in each group were infected at the time of operation.

It was noted that a mortality following progtatectomy of
15.5% between 1949 - 1952 fell to 6.2% in the 1957 - 1960
period, In the 1949 -~ 1952 serles there were 20 deaths
and 9 (4.5%) of these were from infective causess in
the 1957 -~ 1960 series there were 8 deaths and 2(2%%)
of theae were from infective causes.

Thus far it will be seen that, ever since the first
written description of retropubiec prostatectomy, authors
have been aware of the dangers of iInfection. Pogt-
operative complications have been mentioned by many writers
although none in thig country has given a detailed account
of the incidence of these complications and no one has
compared the relative incidence of pogb~operative
complications when the urine was (a) 'sterile' or (b)
infeeted at the time of progstatectony. Many authors have
given fairly detailed accounts of the part played by
infeetion in post-operative mortality. In the earlisx
writings infection generally accounted for between 50%
and 80% of the deathse which occurred in any series.

Ag recently as 1947 and 1953 authors noted that infection
accounted for more than half of the deaths in different
series of cases following prostatectony. In the more
recent series of cases described up until 1962 infeection

would atill seem to have accounted for between 20% and

28



and 25% of the deaths following prostatectomy. There
are one or two notable exceptions to these figures,
namely Harris in 1934 who deseribed a 10% mortality due
to sepsis and Stearns (1961) who found no infective
deaths in a series of 500 cases.

History of the effect of medical conditiong present at
operation on posSt-operative morbidity and mortality

For the purposes of this thesis 1t is necessary to
review this subject briefly.

The influence of medical conditlons present at
operation on post-operative morbidity and mortality is
studied later in this work. (see page123)

It has long been realised that medical conditions
pregsent at the time of operation can adversely influence
prognosis. Thus Freyer in his paper published in 1912
noted that many of hig cases sﬁffered from diabetes,
heart disease, chest disease, or paralysis. Iversen
(1955) studied the problem of prostatectomy in patients
with heart disease. He attempted to assess the risk
involved in carrying out prostateotomﬁ on such patients.
He concluded that there was an increase in post-operative
complications in patients with heart disease. The
complications he mentioned were, haemorrhage, paralytic
ileus, phlebothrombosis, pulmonary embolism, pneumonia,
and atelectasis, Iversen pointed out that not

only wag the incidence of post-operative
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complications inecreased in patients suffering from heart
disease, but more important, the death rate from these
complications was much higher. He found the mortality
rate in a series of patients who had no heart disease

to be 1.9% and in a series of patients with heart disease
it was 6.7%  He did not mention the quesiion of urinary
infection at operation nor did he mention post-operative
infective complilications,.

In 1958 Ellis and Leatherdale noted that the prognosis
after prostatectomy was made worse by advancing age and by
geverely impaired cardiac, renal, or pulmonary function.
They did not note however, the possgible part which might
be played by infection in worsening the prognosis.

Kass (1962) questioned the finding that pyelonephritis
oceurred more frequently in dliabetes. He pointed out that
these cases often reguired catheterisation because of
neurological disease affecting bladder function and also that
they often had degenerative vagoular disease affecting the
kidneys. He stated that a diabetic coming Ho prostatectony
need not have an infection of the kidneys, The dlabetic,
however, may be more likely than a normal individual to
develop such an infection during his hospital stay.

Scorer and Knight (1962) in discussing the medical
factor, i.e. the mediecal conditions exlsting at operation,

and vheir relation to prostatectony mortality stated,
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"If it may be saild that the effective haszards of
progstatectomy are being eliminated, there will always

be a limit to what can be done in the medically unfit."
These authorg noted that patients with medical complications
had a higher mortality rate than normal individuals, They
algo pointed 6ut that patients wilth medical conditions who
may have recovered completely from prostatectomy often
succumbed very scon afterwards to that medical condition

from which they suffered before coperation.

Higtory of Antimicrobial Prophylactic Azents in
Progtatectony ‘

In 1938 Gandin et al investigated the "Use of
Sulfenilamide alter Transurevhral FProstatectomy". They
astudied 100 casgses who were gilven this sulphonamide after
operation along with 100 controls and concluded that
there was no sound basis for the administration of
gulfanilamide in routine post-operative management of
these cases.

In 1942 Strom et al studied 100 patients given
sulphathiazole and compared these with 100 controls.
They concluded that this agent aﬁminiatered as a prophylactic
in casges of transurethryal prostatic resection lessened
post-operative febrile reaction and lessened the number of

infective complications.,
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In 1951 Merritt described a 10% incidence of
bacterial endocarditis in patiente with valvular heart
lesions who underwent transurethral reseetibn. He
suggested that patients with valvular heart dizease who
required transurethral resection should be given Aureomycin
as a prophylactic. Also in 1951 Jaccbsg, writing dn his
geries of 500 vcases who had had retropuble prostatectomy,
gaid, "Urinary antvlseptics, usually sulphonamide with
penicillin or sirveptomycin, are routine",

n 1954 Greevy and Feeney published a thorough clinical
investigation iato "The Routine Use of Antibiotics in
Transurethral Prostatic Regection". They showed +that
convalescence was smoobther and vhe incidence of post-
operative infective complications was less when certain
broad spectrum antimicrobial substances were used as
prophylactics over the perlod of operation. With these
agents also morvality was greatly reduced. In their
geries, however, they did not state exactly the number of
patlents in whom the urine was infected ot the time of
operations

Ta 19%5 Jackson et al published evidence to show that,
since the advent of the broad spectrum antibiotiec agents,
there had been an increase in infection wilth orgenismswhich
tended to be resistant to most antibioties. The organisms

cited were paracolon, aerogenes, pseudomonas, proteus, and
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str. faecalis. Ihe authors felt that pyelonephritis
clinieaily was nolt decreasing in incidence, bul that
antibiotic resistant organisms were relatively wmore
frequent as aetiologlcal agents in this disease. Thusg an
increasing awareness of the problem of theemergence of
antibiotic resistant organisms as a result of the uge of
broad spectrum agents is here related by the authors to
the problems of the urinary tract.

Antibiotic prophylaxis in transurethral prostatic
rosection formed the subject of a further paper in 1955
this time by Simon et al. OFf 1118 patients 35% were
infected at operation. The authors concluded that the
routine wse of prophylasctic antibiotics was of definite
value in both sterile and infected cases. They also
disoussed post-operative fever and suggested that generally
this was not of bacterlal origin. Fever ocourring on
removal of the uvurethral catheter, they considered,; was of
hacterial origin.

Appleton and Waisbren (1956) reported on the prophylactic
use of chloramphenicol in transurethral resection. They
noted that antimicrobial drugs may increase resistant
strainsg of organlsms gnd that toxle reactions had been
reported from the use of these drugs. They found no

advantage in the prophylactic use of chloramphenicol in
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transurethral resection. It is of interest that Ross
and Tinckler (1959) observed that antibiotics given after
operation were of no value in reducing the incidence of
epidiymitis in the convalescent period.

In 1962 the Lancet discussed bactierial endocarditis.
The value of prophylactic antimicroblals in cases with
congenital heart disease or acquired valve lesions was
pointed out, and the necessity for such prophylaxis before
instrumentation or operation on the urogenital tract was
stressed.,

In addition to #he emergence of registant strains of
organisme attention was drawn, about this time, to other
dangers of the use of antibiotics. In particular the
TLancet (1960) in considering the question of "Treatment
of Infections in Hospital" pointed to the fact that "The
antibiotic era has witnessed a change from pneumococcal to
staphylococeal and coliform sepiicaemias". In 1961 the
British Mediecal Journal mentioned the dangers of
chloramphenicol administration. Several papers were
gquoted t0 show that the danger of aplastic anaemia following
chloramphenicol administration might be much higher than
had been supposed - even after small total dosage of the
drug.ﬂ In 1962 Cahill described a severe haemorrhagic

reaction following the administration of chloramphenicol.
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Loughbridge (1962) described peripheral neuropathy
due to nitrofurantoin. It was suggested that this drug
should not be used where there was significant renal
failure, ®1lis (1962) deseribed acute polyneuritis after
nitrofurantoin administration.

In 1962 the dangers of chloramphenicol were further
emphasised by Hutchlson and Pinkerton who desceribed 3
casaes of marrow depression following the administration of
fairly large doses. Two of their cases were fatal.
Chloramphenicol toxicity was again stressed by Sharp (1963)
who analysed 40 cases of blood dyscrasia induced by
thig drug. The author felt that there was no justification
for using chloramphenicol to treat post prostatectomy
urinary infection unless it had been shown by careful
bacteriological sensitivity tests that the offending
organism was sensitive to no other antibilotic.

A further drug - tetracycline - gomeitimes used as
& prophylactic agent in retropubic prostatectomy was
mentioned in 1963 in the Laneet. It was pointed out that
this drug used over a perlod was deposited in the nails and
teeth, I% would appear to have toxle effects which are
more marked, however, in the foetus and children than in
the elderly male.

Thus, in considering antimicrobial agents in general,

it is seen that there is still a difference of opinion as
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to their value. Certain facts are agreed. Pirst,
antimicrobial substances are of value as prophylactics

in patients with valvular heart disease who are to have
instrumentation or operation on the urinary tract. Second,
antimicrobial agents give rise to the emergence of
resistant strains of organisms. Third, these agents all
have toxic effects, some more serious than others.

Higtory of Bacteraemila ag Related to Urethral
Instrumentation and to brostatectomy

Blood stream infections in urology have excited
interest for many years now, Hallg (1887) in a patient
dying rapidly from an infective illness recovered from
a renal abscess, and also from the urine and the blood,

8 short ovid organism which did not liquefy gelatine.

Moullin (12898) believed the cause of urinary fever to
be virulent bacilli, or their toxie products, in the
blood stream. Bertelsmann and Mau (1902) described
3 cages of urethral fever with positive blood cultures
following instrumentation of the urethra. Crabtree (1916)
algo reporited positive blood cultures in patients following
urethral catheterisation, and in pyelonephritis.

Judd (1917) appears to have been the first author to
describe a search for bacteraemia in relation to prostatect-

omy. He, however, failed to obtain positive cultures before,
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during or after oPération, or at definite intervals
following "chills". In 1929 Scott described 82
urological patients who had blooed siream infections.
A large number of these infections follewed proatatectomy
carried out either by the perineal, suprapubic, or
transurethral route. In some cases the blood stream
infection occurred immediately after operation and in
others it was delayed, occurring from 6 days to 4
vweeka after operation, either at the first voiding of
urine or in the presence of some infective complication,
such as wound infection, epldidymitis, or pyelonephritis.
Scott noted that 774 of the blood stream infections were
bacillary and 23% cocecal. He pointed out that most of
these were much more common than true septicaemiag,.
Post-operative bacteraemia seems to have had little
attention from then until 1954 when Creevy and Feeney
published an account of bacteraemia following transurethral
prostatic resection. They found that post-operative
bacteraemia occurred in 10.8% of patients with a sterile
urine, and in 57.5% of those whose urine was infected at
operation. They felt that bacteraemia might be the cause
of a severe 1llness characterised by circulatory collapse,
or of bacterial endooarditis; Writing in the same year,
however, Bulkley et al published 128 cases who had pre

and post-operative blood cultures made. Their series
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included many infected cases most of whom received
pre~cperative antimicrobial medication. Only 3
patients had positive post-operative blood cultures (1.56%).
They therefore considered that this post-operative
bacteraemia wasg not of any apparent significance. Their
patients all had transurethral rescction.

 Also writing in 1954 Spittel et al described 65
patients with bacteraemia due to Bsch. coli but all cases
were detected becauvse of c¢linical symptoms. Of the 65
patients 14 had had previous urinary operative
manipulations. The authors pointed out that these cases
were often fatal, and required urgent antimicrobial
treatment if they were to survive.

In 1955 Grey wrote on "The Incidence and Type of
Bacteraemia at the Time of Various Prostatectomy Procedures".
He found 45.4% positive blood cultures afbter transurethral
resection and 5.8% positive cultures after enucleation
of the prostate, either by the suprapubie, retropubic, or
perineal route. He also found that with resection most
of the organisms found in the blood were gram negative
bacilll whereas with enuveleation the majority of organisms
found in the blood were gram positive cocci. He noted that
there was no inecreased moritality or morbidity in patients
with positive blood cultures,

Slade (1958) wrote about the presence of bacteraemia of
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g trangitory nature at the time of removal of the

indwelling catheter alfter prosiatectomy. He believed that
this was the porital of entry by which sepitlicaemlia could
occuy after wroleoglical operations. Gillespie et al (1960)
noted the dangers of invasion of the blood stream by
bacteria from an infected urinary tract, partioularly
septicaenia., This has been caused more often by urologieal
infection than by the staphylococeal infection of wounds

80 frequently documenied in recent years.

Talbot (1962) deseribed 20 ecases of "Septilcaemia due
to Gram NWegative Baecilli®, He pointed out that treatment
mast be urgent. In 6 oases the onset of the condition
came o few houra afler removing a catheter which had been
left in situ following prostatectomy. In anotheyr case the
onset was after the blockage of a cathetber.

Steyn et al in 1962 published their experviences of
“"Bacteraemia Pollowing Prostatectomy". They found a
positive eulture in 16.7% of infected cases. Bacteraemis
rersisted for 9 hours in one case and in another went on to
become septiceemia with ultimate death, In their
experience only B. Proteus and Str. faecalis were
encountered in the blood stream. Since bacteraemia
occurred only in patients who had been catheterised, a
no-catheter technique wag advisged with prostatic cases
(Debenham et al 1960).

Shubin et al (1963) deseribed 692 patients with
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bacteraenia. 0f these patients 169 were shocked, and
of those shoeked 40% had had recent manipulation of the
urinary traet by catheker, sound or cysboscope. WMore than
80% of the shock group had had dlseases relating directly
or closely to the urinary tracit. In those patients with
urinary tract disease and baclteraemic shock the organisms
recovered from the blood were generally the same as those
found in the urine. The authors noted that bacteraemic
shoek was wmost common in patients with urinary infection,
and that, exeluding blood logs and myocardial infarction
bacteraenmisa was the most common form of shock in the
general hogpltal services.

History of the Management of Bladder Drainage
and Irrisation

Around the turn of the century when prostatectony
hecame an egtablished procedure bladder drainage bhefore
operation wag carvied out by rubber urethral catheters
or by suprapubic tubes, Supirapubic tubes were often
used to imnprove dralnage and allow irrigation in grossly
infected cases. Tor the next thirty odd years there were
no marked advances in dralnage methods and in 1932 Joly
pointed Yo the fact that some surgeons preferred suprapubic
drainage whereas ohhers preferred catheter drainage of the
bladder hefore prostatectomy. He himself preferred

catheter drainage. Following operations at this time
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bladder drainage was instituted through both a urethral
catheter and a suprapubic tube,.

Harris revolutionised drainage procedures when in 1934
he published his own vechaique of prostatectomy with bladder
closure. The important points of his communication were
first, that the uretvhra should be irrigated with 1/%,000
Oxyeyanid of mercury before passing the catheter. Second,
catheters draining the bladder should be counnecied to
drainage tubes which in turn were led below the level of
antiseptic solution in the drainage botitles. Thirda,
wrinary antiseptics e.g. sodium benzoate, hexamine, ox
acid sodium phosphate were given during the period of
catheterisation, Fourth, the bladder was washed out once
or twice dally with potassium permanganate and silver
nitrate.

Apart from the above, of course, the Harris ltechanlque
did away with the suprapubic tube as a second means of
bladder drainage in the post-operaitive period, since he
advised closure of the bladder and drainage via a
urethral catheter. The bladder was washed out as necessary
after operation with antiseptic solutions 1f cloititing was
marked .

Some 6 years later Hmmett (1940) deseribed a closed
drainage system using a boltle which was boiled before use.

He also desceribed a Y-tube mebthod of closed bladder
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irrigation. This desoription, from U.S.A., does not
apvear to have received much notice in this country.

It is interesting, nevertheless, to realise that before
the advent of retropubilc prostatectomy published accounts
are available of the use of antiseptic suwbstances to
irrigate the urethrs beflore catheterisation, of the use
of antiseptics in drainage bottles, and of a method of
closed drainage and irrigation.

After 1940 most patients with progstetic obstruction
who required bladder drailnage had this effected by means
of a urethral catheter., In 2 number of cases, however,
it was gtill thought best to carry out suprapubic
drainage, and a number of surgeons still favoured this
method Tfor the majority of thelr patients. In 1949,
Riches degeribed his experiences of suprapubic bladder
drainage uvging a small diameter self retaining rubber tube
which wae threaded on to a trochar pointed introducer and
atabbed into the bladder through a very ashort skin incision.
Riches found that he could reduce the mortality of
suprapubic eystostomy quoted ms 28% by Rees (1947) to 5.2%.
None of Riches deaths in a series of 227 cases was due to
urinary infecetion. e found that the bladder urine was
often maintained sterile as long as 2 weeks by this

method,
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The fact that infecting organisms reached the urinary
tract very easily in the presence of an indwelling catheter
wag well known. The paths used by these organisms were
not ascertained until 1951 when Weyrauch and Bassett
published their important experimental findings which
showed that motlle bacilli in an artificial urinary tract
could ascend a slowly moving column of urine, but not a
more rapldly flowing one. In a stagnant column of fluid
non-moltile cocel could ascend provided they were associated
with motile bacilli. The critical downwards speed of
flow of the urine in this artificial tract would appear to
have been between 45 and 50 ces. per hour, Here then we
have proof of the fact already surmised, that many organisms
can travel upwards inside the lumen of tubes and catheters
if the urinary output is not brisk enough, or should there
be a blockage of the drainage system.

Purther bacteriological investigation of importance
in relation to the management of bladder drainage systems
was published in 1954 by Shackman and Messent in an article
entitled "The Effect of an Indwelling Catheter on the
Bacteriology of the Male Urethra and Bladder". They found
that the saprophytic organisms of the virgin male urethra
were staphylococci, Str. faecalis, diphtherolds, Bact. coli,
Str. viridans and bacilli of the Proteus group. Before
prostatectomy the commonest urethral organism when an

indwelling catheter was retained, wasgs Staph. albus, but
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after prostatectomy Bact. coli was found almost as
frequently as Staph. albusg.

In 195% Pyrah et al showed the importance of the
various routes of cross infection in o urological ward,
and deseribed the marked decrease in post-operative
infection which resulted from an improved technique of
catheterisation, They uged either a "no-%touch" technique,
or handled the catheter with sterile mlttens, and also
introduced a c¢losed bladder drainage system where hitherto
drainage had been into an open bottle by the bedside. This
work of Pyrah et al in 1955 was the first of a number of
important communications which have continued to the present
time on the subject of the management of bladder drainage
and irrigation.

In 1956 the lancet pointed %o infection as being the
main danger of mls-managed bladder drainage. In 1957
Dutton and Ralston again stregsed the importance of cross
infectlion in urologiecal wardas. They found little evidence
of auto~infeotion in patients with indwelling catheters.

In setting up mock bladder Arainage systems they found that
both staph. pyogenes and str. faecalis (but not gram
negative bacilli) survived the routine chemlceal disinfection
treatment given to Winchester hottles,. The sbove organisms
could ascend from these Winchester bottles along sterile

tubing to the artificial hladder againsgt a flow of sterile
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urine. The asuthors quoted numerous ward sources from
which urinary infecting organisms could be isolated.

Kass and Schneiderman (1957), in a beautifully
designed experiment, proved for the first time, the
ability of orgenisms to ascend into the bladder alongside
an indwelling urethral catheter in the male.

In 1958 MclLeod followed up the work of Pyrah, and
Dutton and Ralston. He pointed to the urine bottle and
bedpan as reservoirs of infection by pyocyaneous and noted
that carbolic acid as a 2% solution and Hibitane as a
0.2% solution were among the antiseptics suitable for the
elimination of this organism. In the same year Millar et
al in Bristol desoribed their system of closed bladder
drainage and irrigation following prostatectomy and proved
its efficacy In keeping the urine sterile after this
operation. Apart from a cloged system of drainage and
irrigation after operation they also suggested that each
drainage bottle should contain 100 ml. of liquid formaldehyde
B.P.C. These authors also noted, that in addition to The
mebthods described, further lessening in the incidence of
infection following prostatectomy could be obtalned by an
improved technique of sterilising cystoscopes, and in
pariticular by sterilising these instruments in the vertical
position, In the same work the authors showed that

organisme could ascend Qrainage tubes in air bubbles as
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opposed to ascent in the fluid contained in the {ubes,
ag described by other obgerverse.

The importance of crcogs infection in the presence of
an indwelling catheter had already been stressed on several
geceasions. In 1959 Liedberg found nosocomial urinary
tract infections in the presence of an indwelling catheter
and showed that nosocomial proteus infection was present
in 75% 4o 80% of patients after T days on continuous
catheter drainage.

In 1960 Millar and his colleagues reporied further
studies in the prevention of urinary infection after
prostatectony. They showed conclugively how several
anti-infective measures when taken together, would maintain
the sterility of the urine in patients whose urine was
already sterile at the time of operation. The additional
nethod which they described in this study was the irrigation
of the urethra with a solution of 0.05% chlorhexidine in
glycerol. By 2 combination of all the methods which they
deseribed they were able to maintain urinary sterility in
95% of patients throughout their hospital stay.

In 1960 Debenham et 2l described a series of cases
undergoing retropubic prostatectomy in whom a no-catheter
technique was used at operation, the patienis being returned
to the ward without an indwelling catheter, By these means

they were able to maintain the urine sterile throughout the
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hospital stay in 18 (82%) of 22 cases.

In 1962 MeXelvie deseribed yet another technique for
the pre and post-operative drainage of the bladder. Before
operation he used the catheter described by Gibbon in 1958
drainding into a Gamma-ray sterilised disposable plastie
bag of 1500 ml. capacity. At operation a self-retaining
balloon type of catheter mode of plastic was placed in the
bladder, The need for bladder irrigation following
operation was obviated by the intravenous administration of
4% urea in 5% dextrose, "Ureaphil® (Abbott), given
intravenously. Three thougsand ml. were given each 24
hours for the first T2 hours following operation. The
Ureaphil - which may also have had a bacteriogstatic ecffect -
seted as o dinretic and the inereased urinary flow washed
out blood before clotting could take place. Very few
cagses therefore required post-cperative bladder irrigation
and MeKelvie was able to maintain urinary sterility in
81% of his patients throughout their hospital stay.

Perfection in methods of bladder drainage, particularly
in those cases who reguire drainage for a long period, is
gtill being sought. In 1962 Meleod desoribed a wmethod
for use in such cases. This method was used in para-
plegiecs but would be appliecable to certain cases with
prostatic retention partiocularly those with some medical

condition who would reguire medical treatmeni before
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operation could bhe carried out. Moleod's wmethod consiated
of dailly change of catheter and the use of Polybacirin.
spray to preparse the external genitals before catheterisation.
He also advogated irvvigation of the anterior urethra with
a solubion containing 1.07 eaeh of bacltracin and neonyein
and 0.4% of polymyxin before inserting the catheler.

In 1965 Roberts et al described thelr technigue when
catheter drainage was underitaken for longer than T days.
In this prolonged type of dyainage they felt that the best
resulis were obtained by the use of a plagtic balloon
gatheter draining into o plastlic bottle containing an
adequate disinfectant (e.g. 100 ml. 40% formaldehyde).
Changes of bottle were carried oui al regular hours by
seinnior nursing steff whe were well aware of the danger of
careless manipulations. In caseg of accidental discounection
the bladder and catheter were irrigated with 60 wml. of
1/5000 aqueous shlorhexidine. Using this technique they

had an infection rate of 21% 1in 29 cases.
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SECTION II

DEFINITTON OF ITRMS

MATERIAL AND METHODS



DEFINITION OF ITWRMS

The following definitions are submitted in order to
clarify the meaning of the terms used throughout this

thegis.

Ascending Infeation

Ascending infection was considered to exist
1 In patients who developed a temperature and who

had pain and tenderness in one or both loins.

2 In those patients whose general health showed a
deterioration over a period of a few days with a
diminished urinary output and a rising blood urea;
these patients often had no pyrexia and there was

nothing in the way of loin pain or tenderness.

3 In patients who had a temperature of more than
99° Fahrenheit on any 6 days of his convalescence.
These patients had nothing whatsoever in the way
of symptoms and there was no evidence of any chest
infection. They all, however, had urinary infection.
No overt localised infection became apparent in these

patients as convalescence went on.

Cardio-vagcular Complications
This group comprised patients with various degrees of

myocardial ischaemia and patients with congestive cardiac

failure,
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Cage - Infected

A patient in whom the urine is infected (sece

definition below) at the time of operation.

Cas -  'Sterile!

I

A patient in whom the urine is 'sterile' (see

definition below) at the time of operation.

Cerebral Complications
These consisted of either cerebral haemorrhage or

cercbral thrombosis,.

Cystitis
Cystitis was considered to exist when the patient

complained of marked dysuria and frequency after the
withdrawal of the catheter. Very often there was co-

existant pyrexia.

Death -~ Infective

Death from pyelonephritis, septicaemia, or pyaemia.

Death -~ WVedical

Under this heading have been grouped all ofher causes
of death. Tfhe majority of deaths were from pulmonary,
cardio-vascular, or cerebral causes. Deaths from
pulmonary embolism, reticulosis, gastro-intestinal
haemorrhage, and those during anaesthesia have also been

included,
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Bpididymitis
Epididymitis was considered to exist when the

epididymis on one or both sgides were definitely swollen
and tender. In many cases the tegticle appeared to be
involved. These patients had considerable pain and

often marked pyrexia.

Funiculitis

Funiculitis was considered to exist when there was
a brawny induration involving the spermatic cord and the
skin of the upper part of the scrotum. There was generally

no swelling of the epididymis or tegticle.

Haemorrhage - Urinary Iract

Thig group includes only haemorrhages occurring on
the 6th day after operation or later i.e. secondary
haemorrhage. Severe haemorrhage at operation or reactionary
haemorrhage -~ that is haemorrhage occurring very soon after

operation - are not included.

Lower Urinary Traet Infective Complications

This group comprised funiculitis, epididymitis, and
cystitis as defined In this section.

Medical Diseage
These patients either had co~existant cardiac or
respiratory disease as detected on clinical examinaiion,

or shown by electrocardiography, or X-ray of the chest,
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or a history of coronary artery disease, or a history

of chronic regpiratory disease.

Pelvie Cellulitis

This in fact was a deep wound infection. The patient
had a2 marked pyrexia and lower abdominal pain. The wound
appeared normal but eventually after about ten days some
reddening became apparent and on probing a large quanitity
of pus was evacuated.

Pooxr Control

This was considered to exist if the patient was
unable to control the urine after the catheter had been
out for 7T days. Alwmost all these cases regained
control over ithe next few weeks or months but they did

act ag complications in the period of convalescence.

Regpiratory Complicationg
These consisted generally of exacerbations of

bronchitis, the development of pneumonia, and in certain
cagses embolic phenomena. A number of patients with

various degrees of pulmonary collapse are also in¢luded.

Suprapubic TLeak
This consisted of a leak of urine either through the

wound or through the stab wound in which the drain had
been placed. This suprapubic leakage was gsometimes,

but not alwags, aecompanié& by wound infection.
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Urinary Tract Disease

Thegse patients, in the mailn, had a blood urea of over
50 mgm./100 ml., at the time of operation, or a fairly
markedly abnormal I.V.P. e¢.g. one showing marked bilateral
renal dilatation or one showlng no renal functlon on one
or both sides., A few of these patients had a‘history of
previous transurethral prostatic resection or previous
urinary tract infection. The presence of a solitary
renal stone with no other remal abnormality on I.V.P.
was not considered to constitute urinary tract disease.
The presence of infected urine as defined below was not

considered to constdtute urinary tract disease.

Urine - Infected

1954-1960 Series

Urine wae congidered to be infected if -
(a) Pus, Pus+, or Pus++ was present and a moderate
or good growth of organisms
or
(b) Pus+ or Pus++ with no growth or only a scanty

growth of organisms.

1962-1964 Series

In the absence of antimicrobial therapy this was
considered to exist if the bacterial count sxceeded

100000 organisms/ml. on one or more days, with the
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exeception of the day on which the catheter was removed
after operation (see above). Infection was also
considered to exlst if the organism count remained
beltween %0000/ml. and 100000/ml. for more than 3
guccessive days.

In the presence of antimicrobial therapy, infection
wag considered to exist if any organlisms were culitured

from the urine at any time.

Urineg - 'Sterile!

1954-1960 Series

No pus wag present or only a few pus cells reported,
There was no growth or only a scanty growih of organlisms

on cultura.

1962-1964 Series

In the majority of cases no pus was present and there
was no gowth of organisms on culture.

In the abgence of antimicroblal therapy a bacterial
count of below 10000 organisms/ml. was accepted as 'sterile!
provided this did not persist for more than 3 days.

If the organisms count was more than 100000/ml. on
the day on which the catheter was removed after operation,
but on this day only, then the urine was considered to

be 'sterile' (Gillespie et al, 1960).
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Well at Operation

Patients considered to be well at operation had no
history of past medical disease or urinary itract disease,
the blood urea was below 50 mgm./100 ml., and the I.V.P.
was normal. Their only abnormality in fact belng

prostatic enlargement.

Wound Infection

Wound infection was considered to exist if there
was any induration at the margin of the wound, or if
there was any discharge of pus from either the wound
or the suture holes. In certain cases of wound infection
there wag some separation of the wound margins, in other
cages there was none, Wound infection was not considered
to exist in those cases which had some reddening around
the stitch holes, but in which this reddening did neot
represent induration, and in which there was no discharge

of pus.
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MATERTAT, AND WETHODS

In the years 1954-1960 inclusive 761l patients
underwent retropubic prosgstatectomy in the Urologiecal
Departument of Glasgow Royal Infirmary. In the same
period 32 patients were refused operation. Of these
16 were deemed unfit for anaesthesia by the physician
and in 9 the urinary symptoms were found to be due to
disease of the nervous system rather {than prostatic
enlargement. In 7 ‘the symptoms were obviously
improving markedly by the time the patient wasg admitted

and operation was therefore congidered to be unnecessary.

First Series 1954-1960
The T61 patients who had retropubic prostatectomy

between January lst. 19%4 and December 31lst. 1960
conatituted the firsit series. A prospective gtudy of
these patients wag made. A detailed history was obtained
from esch one and the presence of previous disease in the
urinary tract, in the cardlo-vascular system and in the
resplratory system was particularly noted. A ¢linical
examination was carried out with special reference to
the presence of abnormalities in the urinary, cardio-
vagcular, respiratory, and central nervous systems,

If there was a history of cardio-vascular or

resplratory abnormslity electrocardiograms and chest
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x-rays were done and a physician's opinion was obtained
ag $0 suitability of the patient for operation. In
all patients intravenous pyelography wasg carried out,
blooed urea estimations were made and urine culiures done
as a routine before operation. Urine cultures were
always repeated if necessary, one or two days before
operation, or at the time of operation. Cultures were
repeated at intervals of 3 days throughout the
convalescence.,

All urines were tested for sugar so that latent
diabetes night be detected.

The source from which each patient was referred was
checked and if catheter drainage had been instituéed
before operation then the duration and type of such
drainage was noted where possible,

When each patient came to operation the surgeon wag
asked to record the weight of the prostate gland, the
number of gland lobes, the ease or otherwise of enucleation,
and the amount of blood loss measured by suction - as fow
swabg as possible being used. IThese recoxrds were not
complete in all cases.

Note was made of any complications which occurred
after operation. The higheat temperature on each day of
the convalescence was also recorded as was the duration

of convalescgcence,
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In patients who died following operation an atiempt
was always made to obtain permission for post mortem
examination. Such permission was obteined in less than
50% of cases. In the cases where permission was not
obtained cause of death was decided upon afier considering
the celiniecal course, the opinion of colleagues called into
consultation, and the results of any special investigations
done,

These T61 patients were not all managed similarly.
A1l had retropubic prostatectomy carried out (for method
gsee below), but management of bladder drainage, anti-
mierobial cover, and local antimicrobial application to

the open wounds differed.

Vanagement of Bladder Drainage Before and Aftexr Operation

This was of the "open" type (see diagram I) in the
years 1954 and 1955. In 19%6 a "closed" (diagram II)
type of drainage was tried in o number of cases, and from
January, 1957 until the end of 1960 this "closed" method
wag used routinely. (Df&rama pages 3-4 Volume ITI)

Rubber cathelers were used from Januwary, 1954 uvuntil the
end of 1956 when plastic (Neoplex) catheters were
substituted,

During the years 1957 to 1960 patients admitted from

other units in Glasgow Royal Infirmary, ox from some other
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hospital, with catheters indwelling were put on a c¢losed
gystem of drainage at once, il this had not already been
instituted. During these years some obther units were
using closed drainage intermititently end often varying
drainage froﬁ open %o closed in a single case. It was
thus not possible to assess accurately exactly what type

of drainage system had previously been employed in patients
being admithed 4o the Urological Department for some other

unit or hospital with a catheter indwelling.

Teohnigue of Progstatectomy

The abdomen was opened by a low transverse incision,
the rectli muscles were geparated and the retropubic space
opened up. The anterior aspect of the prostatic capsule
was cleared of fat by blunt dissection and blood vessels
coursing over this capsule were gealed by diathermy.
Iateral packs were rarely used. The capsule was opened
between sitay sutureg and long blunt pointed, curved
gelssors passed between adenoms and capsule to define a
plane of cleavage, The sclssors were then passed down in
front of the adenoma, and the urethra at the apex of the
adenoma was divided in whole or in parib.

the adenoma was then enucleated with the finger and
removed, In some cases it was finally removed from the

bladder neck by cutting with scissors. In other cases,
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where enucleation was difficult, selssors or dlathermy
needle were uged to dissect the adenomatous tissue from
the capsule.

When the adenoms had been removed a wedge was cut
from the bladder neck with scilssors and 3 No. O plain
catgut sutures placed, 2 in the posterc-lateral aspects
of the neck, and 1 centrally on the posterior aspect
of the neck. These gerved to secure the hladder uneck
to the posterior prosgtatie capsule. They alsco exerted
a haemogstatic effect. A search was then made for
prostatic tage, which were cut away with scissors.
Pinally any obvious bleeding points were dlathermised.

A catheter was now passed along the whole length
of the urethra, through the prostatic eavity, and into
the bladder.

The prostatic capsule was closed with a continuous
suture of No. 1 chromic catgut.

The abdominal wound was then cloged in layers with
a corrugated drain from the retropuble space emerging
through a separate stadb wound below the mid part of the
main wound. The gkin was sutured with black silk.

The vasa were then either crushed and ligated, or
divided and ligated. The small wounds necessary to

expose them were sutured with No. O plain catgut,
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Pogt-onerative Nanagemnent

The drain in the retropubic space was removed on the
third day after operation. The catheter was removed on
the third day after operation provided the urine was clear
el hlood to the naked eye. Occaslonally the catheter
was left in situ for a day ox two longer if the urine had
been slow %o clear of blood, ox if there had been any
difficulty im closing the prostatic capsule,

The patientis were allowed up on ithe day following
operation, they were encouraged o drink copious fluids
and were given normal diled, An aperient was given on the
second night after operation and a suppository or small
enema on the third day if the bowels had nol wmoved,

Alternate subures were removed on the eighth day, the
Femainder being removed on the tenth day after operation.

Patients in whom the convalescence was normal were

aliowed home between the tenth and the fourteenth day.

Antimicrobial cover

In the years 19%4 4o 1956 inclusive most patients
undergoing retropubic prostatectomy irrespectiive of whether
the urine was 'sterile' or infected (see definition of terms)
were given a % day course of penicillin (300000 unita

twice daily) and sulphatriad (2 gm. stat and 1 gm. 4 hourly).
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If a patient had been on preliminary catheter drainage for
7 days or longer then strepbtomycin (gm. 1 b.d.) was given
for 5 days. Treatment was sometimes commenced a day

or 20 before operation, sometimes on the day of overation

and sometimes a day or so after (see Page 5, Vol.III),

Once c¢loged drainage had become routine in the
Urological Deparvtment it was decided to select cases in
order to assess the value of penicillin and sulphatriad
or prophylactic agenis, In view of the high incidence
of bacteraemia following retropubic prostatectomy in
infected cases (Marshall, 1961) it was decided that
antimicrobial agents should be commenced 1 or 2 days before
operation so that adequate blood and tissue levels of these
drugs night be in existence before the enucleation of the
gland .

Thus between the end of December, 1956 and the end of
June, 1958, 100 consecutive pabtients were studied.
Alternate cases were given a 5 days course of penicillin
and sulphatriad in the above mentioned dosage, commencing
1 or 2 days before operation whether urinary infection
was present or not. The other cases had no antimicrobdal
COVeL,. Any patient showing clinical signs of infection
during convalescence was placed on appropriate antimicrobial
therapy after urine culture and sengitivity tests. Av

first patients who had been on preliminary catheter drainage
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for T days or longer were considered o be markedly
infected. These were excluded from the above series of
100 and alternate patients in this markedly infected
group were given sitreptomycin gne 1 b.d.,;, the others
having penicillin and sulphatriad,

After only 17 patients with T days or more
preliminary drainage had been studled as above it becaume
clear that most of these cases were not grossly infeected.
This was probably due to the fact that all had a closed
gystem of drainage. It was thus decided to alter the
wethod. Sulphonamide and streptomycin therapy were no
longexr given. In their place alvernalbe patients in this
category were given an appropriaste broad spectrum
antimicrobial after gensitivity tests, the other patients
having no cover.

his procedure was continued in these cages having
T days or morve preliminary dralnage until data had been
collected from the 100 patients having penieillin and
sulphatriad. Thereafter alternate patients with infected
ufine at operation, irrespective of duration of preliminary
catheler drainage, were given appropriate antimicrobial
cover. The others had no cover. Patlents with 'sterile’
urine at operation had no cover,

It had been hoped to continue this routine in infected

cases untll the end of the study. In faet, however, between
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January lst. and May 31st,.1959, 40 consecutive patlents
with infected urine were glven appropriate broad gpectrum
antimicrobials in order to gather material quickly for o
communication on antimicrobial therapy and bacteraemin
whieh the author wilshed to make to the British Assoelation
of Urologlcal Surgeons in 1059.(Because of aiffervent
nomenelature the resulits in this study of 1959 are not
directly comparable with the results shown in this thesls,
The conelusions, however, are similar.) In consequence

the next 40 ocongecutive patients with infeeted urine
were given no antimierobisl cover., The complications
found in the 40 consecutive infected patlents havling
appropriate cover, and in the 40 consecutive infected
patients having no cover, d4id not differ eppreclably

in incldence from that found in other comparable groups.
The routine of glving appropriste cover to alternate
infected cases was then oontinued until the ond of
December, 1960.Appropriate agents were commenced lor2

days bhefore operation and continued for 6 days.

Blood Culture Studles
During the years 1066«1960 end 10631964 blood cule

ture studles were carried out. Cases were selected for
study only on the basis of there being time avallable to

take the necessary blood samples at the chosen intervals,
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Thus in the period 1955-1956, 50 patients were .3
studied, in 34 bthe urine was infected at the time of .

operation and in 16 it was 'sterile’, e

During 1957-1960 122 patients were studied 82
? ¢

had infected urine and 40 had 'sterile' urine. i
L In the period 1963-1964 a furbther 24 sbudies were

T made - on 12 infected and 12 ‘sterile’ cases.

Tn 21 of the 50 patients studied in 1955-1956 453
;‘z@lood wag btaken lmmediately before operabtlion and imm@diéﬁély
3‘:&fter enueleation of the gland. In all other cases injg

f4 the three periods additional blood samples were taken 17}

(IR
hour, and 2 hours after operation, and in some cases atj
;. radditional intervals.

Blood (10 wl.) was btaken from a suitable arm vein

N
* 1

g?ﬁand immediately injected into 0.3 wl. of 1% Liquoid (Rﬁéhe)
il}in a small sterile bottle, Ligquold - an antieeagulanf:-
}aiidestroys complement o thalt the blood is no longer
%@ib&aterieidal and becomes a culture medium (Stuart, 1948).

7. The specimen was incubated atb 37°¢ for 24 hours and then

7 sub-cultures were made.

I 8econd Series 1963 -- 1064

’ In view of the work of WeKelvie (1962) on the use of
;Ureaphil in prostatectony a further study was carried out
from Janunary 1st. 1963 unitil June 30th. 1964,

In this period 145 consecutive patients having
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retropubic prostatectony were studied, At this time

the uge of & clogsed system of bladder drainage had become
universal in other units and many were now using a Gibbon
(1.957) catheter.

In the Urological Department of Glasgow Royal Infirmary
during this period patients requiring preliminary catheter
drainage had elther a Gibbon, or a Iranklin Simpl&stic
Balloon catheter passed. Drainage was into a closed
palythene Bardie bag (NMeKelvie, 1962).

In this group of 14% patients documentation was as
iﬁ the previous series. All patients coming ‘'sterile’
to operation were given 4 pilntg of Ureaphll intravenously
commencing during and continuing for the 24 hours
f@llawing operation. The infusion was commenced Just
after the patient was anaesthetised,

: Patients coming to theatre with an indwelling catheter
had this withdrawn. All patients after belng anaesthetised
had 10 ml. 1/2000 chlorhexidine in glycerol instilled into
the urebthra (Millar et al, 1960).

All patients in this series had Franklin Simplastic
Balloon catheters inserted after removal of the prostate
giand. Drainage was into a closed Baxrdic Drainage bag
(MeKelvie, 1962).

ATGer operation documentation in ¢his series was

gimilar %o that in the previous series with, in addition,
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the number of patients requiring bladder wash-out being
noted. All patients had daily urine culture for the first
T days following operation.

It was left to the surgsond discretion wheither or not
%0 administer Ureaphil. A1l patients had blood urea and
electrolyte studies carried out on the day following
operation and on alternate days thereafter until the blood
urea level fell below 40 wmg. per cent.

Of the 145 patients 98 had a 'sterile' urine and
of these 87 were given Ureaphil. It was withheld in
the other 11 cases. Tn 5 instances because I.V.P.
or blood urea findings suggested poor remal function. In
the other 6 cases bthere was no obvious reason.

There were 4T patients with infected urine.

Ureaphil was given in 33 of these. 0f the 14 cases
who d4id not have Ureaphil 6 were Jjudged by I.V.P. and
blood urea findings to have pooxr renal function, and 4
patients because of severe concomlitant medical discase
were judged‘as very poor risks. It was Telt that a new
method being assegsed should not be used on these cases.
In the remaining 4 patients there wes no obvious reason
for withholding Ureaphil.

Statigtical Method

Yates modification of the X2 test, using a "Fourfold"
table as deseribed by Hill (1961) was used. Differences
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were considered to be significant if probability (P)
in Tisher's Tablss was less than Q.09. Differences were
considered to be highly significant if probability (P)

woa lesg than 0.001.
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SECTION III

MORBIDITY



RESULTS
GENERAL LAY OUT OF RESULIS

When in tabular form the post-operative complications
are always represented in the same order. Wound infection,
ascending infeetion, funiculitis, epididymitis, cystitis,
and pelvie cellulitis are all straight-forward infective
complications. These are therefore grouped together.
Respiratory, cardio-vascular, and cerebral complications
along with reticulosls are grouped together as "medical
complications®. Suprapubic leak and urinary tract
haemorrhage are each placed separately. There 1is no
doubt an infective element to these complications but
they are probably not purely infective. The extent of
the infeective element in these two complications will be
judged by reference to some of the ensuing tables.

Poor control and failure or difficulty in voiding are
grouped together as upsets of micturition. The part which
infection plays in these complicatlions can also be Jjudged
by studying the following tables and will be mentioned
later, Diarrhoea, rectal fistula, and rectal haemorrhage
are grouped together as a final group of rather uncommon
miscellaneous complications.

In each table the number of patients suffering from a

complication is given along with the percentage incidence
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of that complication. Moxre than one complication may
be mentioned in each table for each patienv, but only
one complication is mentioned for esch patient in

each complication group (see first two paragraphs of
this section).

Following the ceolumn of total incidence of compli-
cations is a second column showing the number of com-
plications and thelr percentage which delayed convalescence,
i.e., which cauged the patient to be kept in hospital for
more than 14 days after his operatlion. Any patient in
hogpital 14 days or less aft@r operation was assumed
to have a normal length of convalescence. In a few tables
a third column appears which shows 'severe' complications
i.e. those which delayed convalescence for 21 days or
more.

Any complication which caused death is nofted in
the 'total inecidence inecluding deaths' column, and
also in the next column, 'incidence of complications
delaying convalescence or causing death', and also
in the third column, ‘severe + deaths', when thigs
appears. Thus a complication causing death is included
in all ecolumns. The actual complications which casused

death are detailed in Section IV - Mortality.
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TABLE 1
THE COMPLICATIONS OF RETROPUBIC PROSTATECTOMY
(761 CASES)

From this table it will be noted that infective
complications form by far the largest group of complications
following this operation even although no more than one such
complication is cited for any one patient. Some 36.1%
of patienis had infective complications as against 11.2%
of patients who had medical complications. If we count
wound infection in @ separate category, the incidence of
infective complications other than wound infection (19.9%)
shows thege to be 9till the most numerous group of
complications, wound infections (16.3%) coming second,
and the medical group i.e. respiratory, cardio-vascular,
cerebral, and reticulosis (11.2%) coming third.

With reference to those complications which delayed
convalescence the findings are similar, i.e. infective
complications (20.1%) form the largest group, with wound
infections (10.5%) coming next, and lastly infective
complications excluding wound infections (9.6%).

Cardio-vascular complications most commonly caused a
delay in convalescence, 23 or 26 cases (88.4%). Next
came suprapubic leakage, 42 of 50 cases (84%) having a

delayed convalescence. The next most common complication
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which caused delay was epididymitis 13 of 18 cases
(72.2%) and this was fairly closely followed by wound
infection, 80 of 124 ocames (65%).
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PABLE 2

THE COMPLICATIONS OF RRIROPUBIC
PROSTATECTOMY IN‘STERILE' CASES

(295 CASES)

TABLE 3

THE COMPLICATIONS OF REIROPUBIC
PROSTATECTOMY IN INFRCGIED CASES

(466 CASHS)

These tables should bhe studied together for comparison.

Again in both tables it will be seen that infective
complications form the largest group, not only so but
infective complications excluding wound infections still
for the largest group in the total column. In the
column of those complications delaying convalescence wound
infection forms the largest group and infective complications
exeluding wound infection in both tables form the second
largest group.

It is interesting %o note that in patients whose urine
is 'sterile' at operation there is atill a 23.9% inecidence
of total infective complications. In infected cases
there is a 43.9% incidence of such complications. The
difference is statistioally highly significant (X° =
29.52 P< 0.001).

In comparing the two tables it will be noted that the

incidence of wound infection in infeeted cases is 20.5%
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as against 9.8% in 'sterile' cases. The difference

is mgain highly sienificant (¥ = 13.97 P£0.001).

14.2% of wound infeciions delayed convalescence in infected
cases whereas: only 4.8% delayed convalescence in ‘sterile’
cases. The difference is highly significant (X2 = 16,03
P£ 0.001). In infected cases, infective complications
excluding wound infections total 23.4% as against 14.1%
in 'sterile' cages. This difference ig statistically
gignificant (X? = 8,928 P<£0,01). When we consider
those infective complicationyg - excluding wound infection -
which delayed convalescence we f£ind that the incidence of
these in infeoted cases is 12.8% as agalonst only 4.2%
in the 'sterile' cases. Thig difference is highly
significant statistically (X° = 12.69 P£ 0.001).

It ig also interesting to hote the greatly increased
incidence of medical complications in infected cases when
we compare these with the medical complications In 'sterile!
cases, the figures being 15.4% in infected cases as against
4.8% in the 'sterile' group. Again a highly significant
difference (X° = 19.58 P<£ 0.,001). The medical
complieaﬁions which delayed convilescence in the infected
group total 11.9% as against 2.3% in the 'sterile' group,

a highly significent difference ()° = 20.63 P< 0.001).

In congidering these figures however, it must be

remembered that a great many patients who were originally
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admitted to hospital because of some medical illness
developed a wrinary retention when in hospital: they were
catheterised and as a result of this they developed a
urinary infection. Thus the Infec¢ted group is loaded
rather heavily with patients who already had some mediecal
1llness bhefore operation.

The incidence of suprapubic leakage in the two groups
is very interesting. Those with infected urine show &

9% incidence of suprapublc leak whereas thoge with 'sierile!
urine show a 2.7% incidence. The difference ig highly
glgnificant (X2 = 38,98 P« 0.001). When we consider

the suprapubic leaks which delayed convalescence the
relevant figures are T.T7% for the infected group and

2.1% for the 'sterile' group. Ihis difference is highly
significant (X° = 10.15 P< 0.001). It would thus appear
that infection plays a considerable part in post-operative
suprapubic leakage. It can also be argued that in a number
of cases difficulty or technical fault in elésing the
capsule were predisposing factors.

Urinary tract haemorrhoge shows an almost equal
incidence in both groups. This would suggest that urinary
infection at the time of operation played no part in the
incidence of this complication.

The upsets of micturition i.e. poor control and failure

or difficulty in volding show a greatly increased incidence

77




in the infected group i,e. 10.1% as against 4.1% in

the 'sterile' group. The difference ig significant

(X2 = 8,26 P« 0,01). Urinary upsets which delayed
convalescence show an incidence of 8.6% in the infected
group as against 3% in the 'sterile' group. This
difference is also significant (X2 = 8.83 P<L 0,01).,

Urinary infection before operation then would appear %o bhe
an obvious conbtributory factor In the onset of these upsets
of micturition control which oeeur'after operatlon.

The slightly increased incldence of diarrhoea in the
infected cases may well be due to the increased use of
antibiotic therapy in this group. The:incidence of
rectal fistula and rectol hacmorrhage does not show

any significant difference in the two groups.
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TABLE 4
THE RELATTIONSHIP OF AGE 10 POSL-OPERATIVE
COMPLICATIONS IN'SIERILE’CASES

Pour separate age groups have been studied. The
number of cases who were aged 80 or over, however, in
this particular %able is small. All cases had 'sterile!
urine at operation,

The incidence of wound infection remains fairly constant
as age inereaged. Infective complications apart from
wound infections, in fact, tend to diminlsh as age increases.

The medical conplications in thig 'sterile' group are
slightly increased in patients of TO0 years and over.
Comparing the incidence of all wmedical complications in
patients under 7T0 years and in those of 70 years or
more the difference is not significant (X2 = 3,073 P< 0.1).

Suprapubic leakage and urinary tract haemorrhage do
not appear to be egpecially influenced by age in this group.
The upsets of micturition, however, would appear to be
more frequent in the older age groups but thies is not a

significant figure ()¢ = 3.26 P<0.1).
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TABLE 5
THE RELATIONSHIP OF AGE TO POST-OPERATIVE
COMPLICATIONS IN INFRCIED CASES

The same fouxr age groups have been studied.

In comparing the incldence of all infective complications
arising in patients helow T0O years with thosearising in
patients who avre TO years or older we find that the younger
age group hasg the greater number of complications. This
increase is statistically significant ()} = 5.678 P< 0.02).

Wound infections do not appear to he Influenced by age
since nelther the total wound infections nor those causing
delay in couvalescence are increased as age progresses,
Again in these infected cases the incidence of other
infective complications excluding wound Infections is not
increaged with age - neither in their total incidence nor
in the luncidence of those which caused delay in convalescence.

There ig no difference in the incildence of medical
complications when we compare patients under 70 years with
those who are TO years or over.

There would appear %o be a definite inocrease in the
incidence of medical eomplications in patients 80 years
or over when compared with those below 80 years. This
in statistically significant (X° = 4.70 P< 0.05).

Suprapubic leakage and urinary tract haemorrhage are
not inecreased with age in this group nor in fact are cases

i

having upsets of urinary control.
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TABLE 6
THE GENERAL CONDIIION OF PALIENIS AL OPERATION

AS RELATED T0 POST=-Q0PERATIVE COMPLICATIONS IN
L SPTRILE' CASES

In the numbers availlable for gtudy there is ne
obvious increase ln toval Infective complications in
patients with urinary tract digecase or with nmedical
disease when compared with those who were well at
operation. This finding also applies to wound infection
and to other infective complications, excluding wound
infection, when gstudied separately. There is a
definite increased incidence of post-operative medical
disease in that group of patients who had medical
disease at the time of operation or who had a hilstory
of medical discase when compared with those who were well
at operation but this is not statistically significant
OF = 2,725 P< 0.1).

The other complications do not appear to be affected
by the general condition of the patient at operation in
this 'gberile! group of cases.

There is no sigunificant difference when we compare
those complicatvions which delayed convalescence in each

Eroup.
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LABLE 7

GENERAL CONDITION OF PATTENLS AT OPERATION AS
RELATED 10 POST-QOPERATIVE COMPLICATIONS IH
INFECTED CASES

The patlients have been divided into four groups as
in the previous table and the definition of terms is
similar, In comparing the total ilncidence of pogte
operative Infective complications in those patients who
were well at operation and-in those who had urinary traoct
disease there is no statistical difference in the resulis,.
If we consider only those infective complications in the
two groups which delayed convalescence then the increased
incidence of these in patients with urinary tract disease
is statistically significant () = 6.616 P< 0.01).

There is some increase in wound infections which
caunged a delay in convalescence in the group of patients
who had urinary tract disease, 18.4% as against 13% in the
well patients. Thie ig not statistically significant.

The increase in incidence of agcending infection which
delayed convalescence in patients who had urinary tract
digease ig significantly higher than the incidence of
ageending infection which delayed convalescence in those
patients who were well at operation (ﬂ? = T.269 P< 0.01).
It will be noted that @atients who had medical disease or

both medical and urinary tract disease showed 2 comparatively
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low incidence of upper urinary tract infeective
complications.

Patients with medical digease had s significantly
higher incidence of posb-operative medleal complications

than those who were well at operaiion (X2 = 5,828
| P<0.,02). In comparing medical complications which
delayed couvalescence in these two groups there was
no significant difference.

Supra-~pubic leak and urinaxy tract haeworichage do
not% appear (o be significantly increased iu any of the
gI'oUpPs.

The highest incidence of urinary upsetz following
operation is agaln noted in thalt group of patients who
had urinary tract discase. Hexe voth the total figure
and the incidence of cases delaying convalescence iz the
highegt of the 3 groups. Thege differences are not,

however, of statistical signiflocance.
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THE BIPECT OF DIABREIES ON POST-OPERATIVE
COMPLICATIONS

There were only 16 patients with diabetes in this
geries of T61 ovatients. All‘ 16 had infected urine
at the time of operatiou. ?Qar had urinaxry tract
conditions and 2 further 6 had other medical conditions
at the time of operation.

After operatlon 2 opatients developed wound
infections, These infecvions d4id not delay convalesecence,
One patient died from coronary thrombosis. Thig patient

had a previous history of the condition,
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TABLE 8
THE DURATION OF PRELIMINARY CATHRITR DRAINAGE
RELAIED 10 POST-OPERATIVE COMPLICATIONS
(1954~1955)

The sum of the total infective complications and
also the sum of those infective cowmplications delaying
convalescence incresses as does the duration of preliminary
catheter drainage.

As the duration of catheter drainage inereases ithe
incidence of wound infecliion increases, both total wound
infeetion and also wound infection delaying convalescence.
The incidence of ascending infection is considerably greater
in patients having catheter drainage than in those whe had
no preliminary catheter Adrainage, but this incidence does
not inecrease as the duration of catheter drainage increases.
The incidence of the other infective complications does
not appear {to be particularly related to the incidence of
preliminary catheter drainage.

It is interesting to note that there is a very high
incidence of mediecal complicatlions in patients who have
been on catheter drainage for T days or longer.

The incidence of suprapubic leakage Increases as does
the duration of preliminary catheter drainage, but the
incidence of urinary tract haemorrhage does not appesr
t0 bear especial relation to preliminery cathetexr

drainage in this group.
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The ineidences of total upsets of micturition and
those upsets delaying convalescence increase as does the
duration of preliminary catheter drainage. This is shown

mainly in the case of poor control.

86




YABLE 9
THE DURATION ORF PRULIMINARY CATHETER DRAINAGE RELATED
70 POST-OPERATIVE COMPLICATIONS (1956 - 1958)

The sum of the total infective complications increasges
with increase in duration of preliminary catheter drainage
until 4 - 6 days, then there is a fall. The sum of
infective complications delaying convalescence increases as
does the duraition of prelimipary drainage apart Lfrom slight
fall in the 1 -~ 3 day group.

The total incidence of wound infection in this period
shows a rise as the duration of preliminary catheter
drainage increases, but there is a levelling off after
4 to O days, Those cases of wound infection delaying
convalescence show a goneral increase as the duration of
preliminary catheter dralnage increases.

Again the incidence of asgcending infection increases
with increased duration of preliminary catheter drainage save
that there is a slight decrease in incidence with T or
more days draipage. The other infective complications in
this peripd do not appear 10 be especially related to the
duration of catheter drainage.

As regards medical complications again these are
most marked in patients who have had 7 or more days of
preliminary catheter drainage but it is interesting to

note thet the incldence is fairly high in all cases in
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thie periocd who had preliminary drainage when compared
with those who had no preliminary drainsago.

The incidence of suprapuble leakage agatn inereases
with incresnse in durvation of preliminary drainage and
in general urinary tvact hoemorvhages in this period tend
to incresse as preliminary dralnoge ineronscs.

Upsets of micturition both total and those delaylug
agonvalegscence do not show any delinite relationship to

the duration of preliminary catheter drainags.
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TABLE 10

THE DURATION OF PRELIMINARY CATHELTR DRATINAGE RELATLD
T0 POST-OPERATIVE COMPLICATIONS (1959 - 1960)

The sum of the total infective complications in this
period is increased in those cases who had preliminary
drainage as compared with those who had none. The actual
duration of drainage has not influenced the sum of the
total infective complications in each drainage group.

The sum of the infective complications delaying
convalescence increages as does the duration of preliminary
catheter drainage for the first T days. Thereafter
there is a fall.

In this period the incidence of wound infection - both
total and those delaying convalescence - increases as does
catheter drainage up to 4 to 6 days. After this
there is slight fall in incidence,

This plateauning effeet is again noticeable when we
consider ascending infection, the inecidence of whilich reaches
a peak in the 4 to 6 day period and then falls slightly
in those cases drained 7T days or longer. When, however,
we congider ascending infections which delay convalescence
we find that these increase progressively as the duration
of preliminary drainage increases. Again the other
infective complications do not appear to be particularly

related to the duration of drainage.
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Once again the incidence of medical complications is
markedly greater in patients who have had T or more
days drainage. Medileal complications which delayed
convalescence increase as does the duration of preliminary
drainage,

In this period the incidence of suprapubic leakage
rises as the duration of preliminary catheter drainage
increases again to the 4 to 6 day period, after which
it falls slightlye. This statement holds also for
guprapubic leaks which delayed convalescence.

The incidence of urinary tract haemorrhage in this
period is not particularly related to the duration of
preliminary catheter drainage. Again, however, the
incidence of upsets of micturition increases as does the
incidence of preliminary drainage. This is true of the
total incidence of upsets of micturition but there is a
slight fall in those upsets which caused a delay in
convalescence, This fall takes place in the cases drained
for 4 to 6 days. In the main there is a rise in the
incidence of poor control as the duration of drainage

increases.
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PABLE 11

THE DURATION OF PRELIMINARY CATHEIER DRAINAGHR
RELATED TO POSP-OPERAIIVE COMPLICAITIONS.

(761 CASES)

Tn this table duration of catheter dralnage has been
brolken into 9% different time intervals. The number of
patients who had catheter drainage for these different
times is indicated and in each section there are more than
60 cases.

Here the sum of the infective complications, both
total and thoge delaying convalescence, increases as does
the duration of'preliminary drainage until the 7 - 13 day
period, after which there ig a fall.

The ineidence of wound infection, both total and
wound infection delaying convalescence, increases as does
the duration of catheter drainage until we reach the
7T - 13 day period. Thereafter there is a fall both in
total incidence and in the incidence of wound infection
delaying convalescence.

The total inecldence of ascending infection bears no
particular relation to the duration of preliminary catheter
drainage. The incidence of ascending infections which
delayed convalescence is considerably higher in patients
who did have preliminary catheter drainage than it is in
patients who had no preliminary drainage. The highest
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incidence is in the T - 13 day period. The
incidence of any of the other individual infective
complications does not appear to be related to the
duration of preliminary catheter drainage.

In this series the incidence of medical complications
as a group rises as does the duration of preliminary
catheter drainage. Both total medical complications and
those delaying convalescence follow a similar course.

The incldence of suprapubic leakage is again
considerably greater in patients having preliminary drailnage
than in those who have not. The incidence is most marked
in patients who have had preliminary drainage for more than
4 days, this being true of both total incidence and
incidence of leaks which delayed convalescence.

The incidence of urinary tract haemorrhage is not
particularly related to the incidence of preliminary
catheter drainage.

As regards upsets of micturition, these inerease with
the duration of preliminary catheter drainage until the
T - 13 day group, when the incldence ls highest, both
total ilncidence and incidence of upsets which delayed
gonvalescence. The i1ncidence of urinarj upsets in
patients who had been drained for more than 14 days .
however, again shows a fall, both in total incidence and

in the incidence of those upsets which delayed convalescence.

92




There is a highly significant difference in the
incidence of total infective complications as a group
when patients who had preliminary catheter dralinage are
compared with those who had no preliminary drainage.
(X2 = 17.7 P< 0.001.) This increased incidence of
total infective complications would appear, in the main,
to be due to a highly significant increase in total wound
infection in those cases having preliminary catheter
drainage (X2 = 16,65 P<0.,001).

Total ascending infeciion shows some increase in
thoge patients who had preliminary catheter drainage but
this is not statistically significant. There is, however,
a statistically significant lncrease in ascending infection
which delayed convalescence in the group who had preliminary
catheter drainage when compared with the group who had no

such drainage (X2 = T.966 P<L0.01).
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GRAPI 1

PERCENTAGE OF ALL INFRECIIVE COMPLICATIONS

GRAPHED AGAINST DURATTON OF PRELIMINARY CATHETER
DRAINAGE AL WO DIFFERENT PERTODS

In the periocd 1959 - 1960 the incidence of total

infective complications as a group remains steady in

those patients who have had preliminary catheter drainage,

whereas in the earlier period this incidence shows a

continuous rise.
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GRAPH 2
PERCENTAGE O INFECITVE COMPLICARIONS DELAYING

CONVALBESCENCE GRAPHED AGAINST DURATION OF PRELIMINARY
CATHETER DRAINAGE AT IWO DIFFERENT PERIODS.

Again in the 1959 - 1960 periocd the sum of those
infective complications delaying convalescence does nob
increase appreciably as does the duration of preliminary
catheter drainage. There are more infective complications
delaying convalescence in those who had preliminary
drainage than in those who had no preliminary drainage.

In the 195%4 - 1955 period infective complications
delaying convglescence show a general rise as the duration

of preliminary cathebter drainage increases.
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GRAPH 3
PERCENTAGE OF VARIOUS INFECIIVE COMPLICATIONS
GRATPHED AGAINST DURATION OF PRELIMINARY
CATHETER DRAINAGR

(761 CASES)

In this graph wound infection shows a sustained
rigse until the 7 - 13 dJday period. Total ascending
infection is glightly increased in those cages who had
preliminary drainage. The other infective complications
are reather legs in those who had preliminary drainage
of over 4 days.

Wound infection and ascending infection show a fall
in inecidence in the 14 or more day period when compared
,wiﬁh shorter periods of catheter drainage.

The main 21l here is in the incidence of wound
infection, the other groups maintaining a fairly uniform
incidence irrespective of the different durations of

preliminary drainege which have been studied.
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GRAPH 4
PEROENTAGE OF VARTOUS INPECITVE COMPLICATIONS
DELAYING CONVALESCENCE, GRAPHED AGATNST DURATION
OF PRELIMINARY CATHETIER DRAINAGE

(761 CASES)

Here again wound infection delaying convalescence
riges in incidence until the T - 13 day period, after
which there is a marked fall, |

Ascending infections delaying convalescence shows a
glight rise with the onset of catheter drainage but then
its incidence rewmains fairly constant.

The incidence of the other infective complications
delaying convalescence rises slightly at the 1 -~ 3 day
period and then shows a level which remains lower than that

of those who had no preliminary catheter drainage.

o7




GRAPH 5

ALL INFECULIVE CGOMPLICATIONS GRAPHED AGAINST DURATION
OF PRELIMINARY CATHETER DRAINAGH

(761 CASES)

Tun this graoph the incidence of total infective
complications and infective complications delaying
convalescence rises until the T-13 day period, after

which they both show a fall.
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TABLE 12
POST=-QOPERATIVE COVMPLICATIONS IN PATIE&&S
ADMITTED DIRRECT 20 UHE UROLOGICAL DEPARDMENT
OF GLASGOW ROYAL INPIRMARY AND THOSE ADMITIED
FROM SOME OTLHER UNIT OR HOSPITAL

These cases all had preliminary catheler drainage and
were infeciued. The number of patients in each category
is shown.

The total incidence of infective cowplications in
elther group shows no significant difference. It will be
noted that the total incldence of wound infection is almost
double in the patients who were referred from some other
unit or hospital. This increase il just within the limits
of statistical significsnce (Hill, 1961) (X% = 4.613
PL0.05). There is no significant difference in the 2
groups as regards any of the other infective complications.

The incidence of medical complications is again not
gignificantly different in either group. The incidence of
guprapublec leakage is rather higher in the patienis who
were referred from some other unit or hospital but not
significantly so. The incidence of uvinary tract
haenmorrhage is the seme in both groups.

Upsets of mlicturition would appear o be rather more
fregquent in patients admitted from some other unit or
hospiltal, this is true boih for the total incidence, and
the incidence of those which delayed convalescence, bui again

the figures show no statistically significant difference.
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TABLE 13
THE DURATION OF PRELIMINARY CATHEIRER DRAINAGE TN
PATTIENTS ADMITIED DIRECT L0 THE UROLOGICAL DEPARI-

MENT OF GLASGOW ROYAL TINFIRMARY COMPARED WITH
THOSE ADMITI®D FROM SOME OTHER UNIT OR HOSPITAL

I% will be seen from thisg table that of patients
aduitted divect to the Urological Depariment of Glasgow
Royal Infirmary and recuiring preliminary catheler
drainage T3.9% had such dralnage for a period of less than
a week., Patients admitted from some other unit or hospital
had preliminary dralnage for legs than a week in only 354 5%

of capes.

TABLE 14
PROSTATE GLAND

RELATIONSHIP OF GLAND WEIGHT 20 POST-
OPERATIVE COMPLICATIONS IN'STERILE CASES

There is no signficant difference in the total
incidence of all infective complications nor in the
incldence of all those infective complications delaying
convalescence, There is no significant difference in the
incidence of any of the individuwal infective complications.

There is no significant difference in any other

complication.
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TABLE 195
PROSTALE GLAND

RELATIONSHIP OF GLAND WEIGHL 10 POSY-
OPERATIVE COMPLICATIONS IN INPRCIED CASES

Here we have 234 patients whose glands welghed
50 grams or less compared with 138 patiente whose glands
weighed 51 gramsg or mMore.

When the tobal incidence of all infective complications
in both groups is eompared this is found to be higher in the
group with large glands but the difference is nol significant.

There 1is no slgnificent difference in any of the
individual infeective complications in either group. In
fact bhere is no significant difference in any of the other
complications in either group. The incidence of upsets of
micturition which delayed convalescence ig again higher in
patients with larger glands, but 1t is not significantly

S0
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PARLE 16
FHOGTATE GLANG

RELATIONEHIP 0P GLAND ZOBES IO P{L‘%ﬁ.‘m
OPBRATIVE CGONPLICATIONS IN'SYERILE'CASES

flore wo have 92 patients with bilobed glands to
compaire with 88 oatients vhose glands were trilobed.

vhen total inceldenge of 2ll infecitive complicationa
in both groups Lo compared this is higher in the group
with Srilobed glands, This dnereese is giatistically
sienificant (Kg = R, 278 P< 0e08)e On ¢ onpsring
individual infective complications in these 2 groups
there is no significant differeonce,

An veogards all other complications there would not
appesr to be any significant difference apart from the
ease of urinery dreet heemorrbage which shows o higher
ingidence in pationts with bilobed glandas, but this is

not gtabisticelly simificant,

fut
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TABLE 17
PROSTATE GLAND
RELATIONSHIP OF GLAND LOBES 10 POSI-
OPERATIVE COMPLICATIONS IN INPECTIED CASES

Here we have 165 cases with bilobed glands to
compare with 144 patients whose glands were trilobed.

When we compare total infective complications
collectively in both groups the incidence is 41.7% in
those with trilobed glands as against 26.6% in those
with bilobed glands. This difference is not significant
(X = 0.3632 P<0.7). The incidence of each individual
infective complication here ig rather higher in the
group whose glands were trilobed but the differences are
not statistically significant. If we compare the
incidence of infective complications excluding wound
infection in both groups the total incidence is 27.2%
in those with trilobed glands as against 15.,2% in those
with bilobed glands. Thig difference is not statistically
significant. Infecetive complications, execluding wound
infection, which delayed convalescence show an incidence
of 16% in those with trilobed glands as against 8.5%
in those with bilobed glands. Again, however, this
difference is not statistically significant (X? = 2419
P< 0.2).

There would not appear to be any significant

difference in the incidence of any of the other complica-
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tions in the 2 groups but it is of interest to note
that the incidence of urinary tract haemorrhage appears
%0 be higher in cases with bilobed glands, 4.8% as
against 2.8% in those with trilobed glands. This
difference in incidence shows up again when we compare

urinary tract haemorrhage which delayed convalescence.
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TABLE 18
PROBJILATE GLAND

RELATTONSHID BREIWEEN BASE OF GLAND ENUCLEATION
AND POSI-OPTRATIVE COMPLICATIONS IN 'STERILE CASES

Here we have 229 cases in whom enucleation was
easy o compare with 50 cases in whom the enucleation was
difficuld. Allowing for the great differvence iun the
nunbers in each of the two groups there 1ls no significant
difference in any of the resulits. The percentage of
patients with infective complications in the difficuld
group was rather greater than the percentage of patients
with infective complications in the easy group, 28% as

againet 22.7%.
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TABLE 19
PROSTATT GTLAND

RELATIONSHIPY BEIWEEN BEASE OT GLAND ENUCGLEATION
AND POST-OPERATIVE COMPLICATIONS IN INFECLED CASES

Here we have 365 cases in whom enucleation was easy
to compare with 76 cases who had a difficult enucleation.

Infective complications show no significant difference
in the two groups elther as regards the sum of the total
infections or ag regards the incidence of individual
complications. In comparing the incidence of ascending
infection which delayed convalescence in either group ithere
is an incresse in {this complication in the group of patients
in whom enucleation wag difficult. This is statistically
significant (X% = 3.911 P<Z 0.05).

It is of interest Lo note that there is a very much
higher incidence of medical complications in the group
in whom the enucleation was difficult, this increase is
statistically highly significant ()€ = 15.39 P<0.001).

It is also perhaps worthy of note that neither
gsuprapubic leakage nor urinary tract haemorrhage shows
any significant difference in either group.

It is of note that there is a very much higher
incidence of upsels of micturition -~ both total and also
upsets delaying convalescence - in the group in whom
enucleation was difficult. This 1ncrease is also significant

(X° = 5.315 P<0.02),
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In considering poor control alone 14 of 365 patients
suffered from thlis in the group with easy enucleation, as
against 9 of T6 with difficult enucleation. This shows.
a statistically significant increase in the incidence of
poor control in those who had a difficult enucleation

() = 6.613 P< 0.0L),
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TABLE 20
PROSTATE GLAND
THE RELATIONSHIP OF INPLAMWATION OF IHE PROSTATE
GLAND T0 POST-OPERATIVE COMPLICATIONS IN'SIERILE' CASES

Here we have 207 patients in whom prostatic gland
inflammation was absent to compare with T7 patients in
whom inflammation was present.

The incidence of toetal infective complications as a
whole was higher in the group who had inflammation of the
prostate gland, i.e. 27% as against 21% when inflammation
of the prostate gland was absent, but the difference is not
gtatistically significant. In these groups there is a
higher incidence of wound infection when inflammation of the
prostate gland is abgent. There is a higher incidence of
ascending infection both total ineidence and in the incidence
of ascending infection delaying convalescence in the group
in which prostatic gland inflammation is present. These
differences are not significant, however, and there is no
gignificant difference in the incidence of the other infective
complications,.

It is interesting to note that medical complications
occurred more frequently in the group in which prostatic
gland inflammation was absent, but the difference is not
statistically significant. (X° = 1.672 P 0.2.)

The incidence of the other post-operative complications did

not appear to be significantly different in either group.
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TABLE 21
PROSTATE GLAND
THR RELATIONSHIP OF INFLAMMATION OF THE PROSTAIR
GLAND T0 POST-QPERATIVE COMPLICATIONS IN INFECTED CASES
Here we have 259 patients in whom prostatic gland

inflammation was abgent to compare with 201 in whom

inflammation of the gland was present at the time of

operation.

There is no significant difference in the incidence
of total infective complications taken as a group nor of
separate infective complications.

There is no significance in the difference in
incidence of medical complications or suprapubic leskages,
but it is interesting that suprapubic leak appeared to
ocour more commonly in patients in whom inflammation of
the prostate gland was absent.

There is no difference in the incidence of urinary
tract haemorrhage,

Upsets of micturition occurred more commonly in
patients who had inflammation of the prostate gland, but
the difference is not atatistically significant.
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TABLE 22
THE RELATIONSHIP OF URINARY INTFTECTING
ORGANISM 10 POST-OPERATIVE COMPLICATIONS

Only patients in whom the urine was infected with a
single organism at the time of operation are congidered
here.

The incidence of total infective complications,taken
as a group, is much higher in patients whose urine originally
showed infection with Proteus species, or Klebsiella species,
Staph. pyogenes, and Strep. faecalis when compared with
those in whom the original infection was lsch. coli. This
is a highly significant difference (X? = 24.61 P<4£0.001).
A similar trend is shown in those infeotive complications
which delayed convalescence, the difference being even
greatexr.

The incidence of wound infection is highest in the
group of patients infected with either Ps. pyoeyanea,
Proteus species, or Klebsiella species but the difference
is not significant when compared with the 88 patients
infected with Staph. pyogenes or Strep. faecalis. It is
a statistically significant dncrease when compared with the
group infected with Bech. coli (X° = 6.821 P< 0.01).
Patients infected with either Staph. pyogenes or Strep.
faecalis show a higher incidence of ascending infeection,

but this again is not statistically significant when
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conmpared in the numbers available, with the incidence of
agscending infection in the 52 patlents infected with
either Ps. FPyocyanea, Proteus species, or Klebsiella
gpecies. When the group infected with Staph. pyogenes
or 3Strep. faecalis are compared with the group infected
with Esch. colld. the difference is statistically
significant ()¢ = 7.578 P< 0.01).

It is also of interest to note that the patients
infected with Esch. coli. show a much lowexr incidence
of medical complications than do any of those infected
with any of the other organisms.

When the incidence of suprapubic leaks in the above
52 patients is compared with that in the 220 patients
infeceted with Bsch, coli. the inoreased incidence in the
former group is again statlistically highly significant'
(X = 30.02 P<0,001).

The inecidence of urinary traét haemorrhage shows no
significant increase in any group although it is greatest
(7.7%) in the 52 patients infected with Ps. pyocyanea,
Proteus species, or Klebsiella species.

Those patients in whom the original infecting
organism wasg either a Staph. pyogenes or Strep. faecalis
showed a higher incidence of upsets of micturition, but

here the difference is not signifiocant.
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DISCUSSION

THE COMPLICATIONS OF RETROPUBIC PROSTATECTIOMY

The findings here show that the most common cause
of morbidity following retropubic prostatectomy 1is
infection of the wound, or of some part of the urinary
tract or its immediate surroundings. Urinary infection
as defined above following operation was present in 750
of 761 patients (98.6%)., This was not recorded as a
complication unless there were other symptoms present
ag defined above,

While infective complications form the largest
group of post-operative complications the second
largest group comprises the medieal complications.

The other complications mentioned occur less
frequently and their relation to infection, at this
gtage, is arguable.

If delay in convalescence ig taken as a measure
of severity of complications then the medical group were
the more severe since 73.2% of such cases caused delayed
convalescence as against 55.6% of the infective group.

Certain other authors have publighed their
experiences of some of the complications of retropubic
prostatectomy (see table 23). The results of this
investigation lie within the quoted ranges of other

authors, where comparison is possible, with the
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exception of the incidence of wound infection which is
rather higher in this series. The incidence of pelvic
cellulitis is rather lower than that found by Riches
(1949). Taylor et al (1955) note that 25.3% of
their cases had o temperature of over 102°F for 2
or more days. I have considered these cases ag
urinary infective complications in table 101, although,
of course, some of the temperature rises may well have
been due to other conditions e.g. chest infections.

The series of Taylor et al (195%), Blue et al (1958),
and Stearns (1961) were studied in North Amerioca.

Unfortunately no author sets out in detall the
incidence of all the complications of reiropubilc
prostatectomy.

It is of interest to see the present morbidlty
figures alongside those for prostatectomy carried out
by some method other than retropubic. Several such
series are shown in table 24. Apart from the incidence
of ascending infection being higher in this series, the
other findings are in the same range as those quoted
for supra-pubic and immediate Wilson-~ley prostatectomy
where comparison can be mnade.

The large series of perineal prostatectonmies
(Turner et al, 1957) and of transurethral resections

(Holtgrewe et al, 1961) were studied in North America.
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Where comparison can be made their incidence of
complications is very much lower than that quoted

here with the exception of epididymitis in both series
and of poor conirol in the perineal series. Thesge
complications have occurred more frequenily than they
do in +this present gexries of retropubic prostatectomies.

IHE INFLUENCE O URINARY INFEGTTION ON THE COMPLICATIONS
OF RETROPUBIC PROSIALECTONY

The Infective Complications.

In this series of 761 patients 466 (61.2%) had
an infected urine at the time of operation. This
urinary infection at the time of operation would appear
to be a factor of major importance Jjudging by the highly
gignificant increase in the incidence and severitvy of
the post-operative infective complications occurring in
this group.

Wound Infection.

It has previously been noted that the total incidence
of wound infection, and the incldence of those cases
delaying convalescence, shows a highly significant increase
in infected cases. Colebrook (1955) quotes Ives and
Hirschfeld who indicated in 1938 that about 5% of clean
wounds in Newhaven developed some signs of infection.
Burnett et al (19%8) in studying 211 e¢lean wounds in

the Wegtern Infirmary of Glasgow found clinical infection
in 7»6%.
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A Report of the Public Health Laboratory Service
on the 'Incidence of Surgical Wound Infection in Tngland
and Wales' (1960) describes wound sepsis rates
(clinteally manifest disease) in elean operations thus:-
cholecystectomy (21%), breast operations (15%),
orthopaedic operationa (2%4). It alse found a wound
sepais rate of T.3% in hernia operations and 6,9% in oclean
appendicectomles. On the other hand, abdominal operations
with peritonitis showed a wound sepsis rate of 21.4%.
Unfortunately infection after surgery of the lower
urinary tract was excluded from this survey.

Toewenthal (1962) quotes B.P. Morgan who studied
764 ¢lean surgileal wounds in 3Sydney, Australia and
found 8% éhowing eliniecal infeéctlon. The criteria
of wound infection are not defined.

Ljunggvist (1964) studied 410 urological operations
and found a wound infection rate of 14.9%. He considered
a wound to be infected only if pus was present. He
did not detail the different types of urological operations
studied.

Our total incidence of wound infection in 761 cases
at 16.3% is probably comparable with the findings of
Ljunggviat -~ 14.9% for urological wounds (i.e. only those

which showed pus).
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Qur wound sepsis rate of 9.8% for 295 clean
retropubic prostateetomies is rather higher than the
resulis quoted by the above suthors for gimilsr cases.

In ¢lean cases In the same region of the body these
aunthors quoted T.3% sepsis in hernia wounds and 6,9%
sepsis ln appendicectomy wounds.

The Report of the Public Health Laboratory Service
(1960) and Ljungagvist (1964) both showed thait wound
gepsls inereased wibth sge and in fact the former report
quoted an incidence of 18.1% sepsis inr all wounds
(execluding those with peritonitis) in patients 60 years
of age and over. The rather older age group concerned
in this present situdy could therefore explain our rather
high incidence of infectlion in clean wounds. It must be
noted however, that, in fact, we hdve no sultable series
of wounds with which comparison can be made.

Our incidence of wound infection (20,5%) in infected
cages, in this elderly group, coumpares favourably with
the incidence (21.4%) reported by the Public Health
Laboratory Service (1960) in abdominal operations with
peritonitis. Again, however, there lg no suitable
geries with which comparison c¢an be made. Salvaris
(1960) quoted a 10% incidence of wound infection in
1200 rvetropubic prostatectomies 40% of whom were iufected.

He did not however define his criteria of infeoction.
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The Report by the Public Health Laboratory Service
(1960) and hjungqvist (1964) bobth showed that wound
infection delaysconvalesgencs. The former report
showed that this delay could vayy from 0,538 to 10,389
days, depending upon the severity of the infection.

In this series almost 50% of the wound infections
in sterile cases caused some delay in convalesgence.
Wound infection in infected cases, however, caused delay

in convalescence in 69.5% of cases.

Agcending Infection

The total incidence of ascending infection is not
markedly increased when we compare sterile with infected
cases., On comparing 37 cases of ascending infection
which delayed convalescence in 466 infected patients
with 8 cases which delayed convalescence in 295
sterile patients we find a significant difference

(¥° = 7.96 P< 0,01).

Funiculitis and Epididymitis

The incidence of funiculitis and epididymitis is
considerably increased in the infeoted cases - the
difference however is not statistically significant in
the numbers studied. In faet in one ‘sterile' case
and in two infected cases the vasa were not ligated.
The incidence of epididymitis in cases who had vag
ligation in this series 1s therefore 0.7% in 'sterile'
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cases and 2.8% in infected cases.

This figure of 0.7% igs the lowest in any series
which I have been able %o find - but there is no other
'‘gterile! series avalilable for comparison.

The Tigure of 2.8% in the 464 infected cases who
had vas ligation is quite comparable with the figures of
2.7% (Riches, 1949) and of 3% (Salvaris, 1960). It is
gt11l much higher then that of 1.4% (Stearns, 1961).

The nuwber of infected cases in Rioches' series 1ls not
known. OFf the 1200 cases described by Salvaris (1960)
40% were infected and in Stearns (1961) series 35.6% were
infected. When this fact is taken into account then

our figure of 2.8% probably compares favourably even
with Steayns (1961).

The incidence of epididymitis found in the infacteé
caseg in this serles compares very well with the total
figures found in series of patlents having some other
form of prostatectomy as shown in table 24, These gerles
did not congist entively of infected cases. It is not
agtated exactly what percentage of patients in them were
infaected.

Caine (1954) described a T.6% ineidence of
epldlidymitis after various types of prostatectony in
patients who had vas ligation. This author was
eonsidering the late sequelae, however, whereags this

thegis is concerned only with immediate complications.
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Cystitis and Pelvic Cellulitis

fhese complications occur infrequently ian the
Yaterile' and the infected groups of patient. HRiches
(1949) quoted an incidence of 1.5% for pelvic dellulitis
in his series. The incidence in thie whole series of
761 cases was 0.1%. It may be that in our series some
deep wound infections have been classified as wound
infections when they might also have been classified

as cageg of pelvice cellulitig,.

The Medical Complications

It has been noted above that medical complications
show a highly significant increase in infected cases.
fhis holds true for all medical complications and also
those which were gevere enough to delay convalescence
or cause death. On the other hand the infected group
of patients showed a glignificant increase in medical
disease at the time of operation - 34% as against 26.1%
(X% = 5,388 P<0.02).

It is of interest to note, however, that almost 50%
of the medical complications in elfher group were in
patients who were apparently well at the time of operation.

These medical complications will be discussed further

under "The Condition of the Patient at Operation".

Supra-pubic Leakage
The highly significant increase in the incldence of
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this complication in infected cases suggeste that
infeetion is the major factor dn its production.
Suprapubic leakage capnobt be labelled purely as an
lnfective complivation, however, since a number of cases
were known 0 be due to technical difficulity in closing
the prostatic capsule,

The incidence of this complication in the infected
cases (9%) is the seme as that quoted by Salvaris (1960)
in his total series of 1200 cases. The wotal figure
for the 461 patients studied here was 6.6% and this is
less than the figures guoted by Millen (1949), Aiken
(1953) (Buprapubic Prostatectomy) and Taylor et al (1955)

(Retropubic Prostatectony).

Urinary Tract Haemorrhage (Secondary Haemorrhage)

The incidence of this complication was virtually
the mame in the 'agterile' and in the infected groups.
Infection at the time of operation would thus not seen
to play a part in 1ts produciion,

This 4.5% total inecidence of secondary haemorrhage
igs of %he same order as bthat found by Stearns (1961)
and is less than that reporied by Millen (1949),  Riches
(1949), Jacobs (1951), and Taylor et al (1953). It is
slightly higher than the flgures shown in table 24 for

the other types of prostatectomy. This is in agreement
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with the findings of Riches (1949) who showed thot
patients having retropubic prostatectomy had a higher
incidence of secondary haemorrhage than did those having

a Harris prostatectonmy.

Upsets of Micturition

When poor control and failure or difficulty in
voiding are considered ivogether as upsets of micturition
and compared in the 'sterile' and infected groups the
incereased incidence of these complications in the
infected group is statistically significant () = 8.26
< 0.01),

If we separate these 2 compliecations we f£ind that,
in the numbers studied, the difference is very much more
marked in cases of poor control where Xz = 6,016 P<O0,02
as againet fallure or difficulidy in voiding where X? =
1.752 »< 0.2,

Even in the ‘*‘sterile’ cases here the incldence of
poor control (1.7%) is higher than the 1% quoted by
Salvaris (1960) in his whole series. On the other hand
the incidence of cases of poor control in the infected
group in this series (5.6%) 1s less than the (5.9%)
quoted by Turner et al (1952) in their series of 1964

perineal prostatectomies,

Miscellaneous Complications

As mentioned above the increased incidence of
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diarrhoea in the infected cages may be due to the
increasged use of antimicrobial drugs in this group of
patients, The incidence of both rectal Tigtulae and
rectal haemorrhage is of a similar orxder in each group
and would not be expected te be influenced by the

gterility or otherwise of the urine at operation.

THE INFLUBNCE OF AGE

Infective complications

Reference to tables 4 and 5 shows that these
complications, as a group, 4o not tend to increase with
age elther in 'sterile' or in infeocted cases, In fact
total infective complications as a group were significantly
commoner in infected patients under 70 years than in those
over T0 years (X2 = 5,678 P<0.,02).

No individual infective complication has been found
to increase with age. The Repoxrt of the Public Health
laboratory Service (1960) and Tjungqvist (1964) both show
that wound sepsis increases with age. Stewart et al
(1962) did not confirm this finding. None of these
authorg, however, studied prostatectomy wounds, and all
congidered the whole range of age from the first deocade
onwards.

This present study is, in the main, confined to
patients of 60 years and over and shows that when this

group is subdivided as tco age and each group further
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subdivided into 'sterile and infected cases, there is
no increased incidence of wound infection as age

inereases.

Medical Complications

In both 'sterile' and infected groups of patients
these complications occur more frequently in patients
over 70 years than they do in patients who have not
yet reached TO years. The differences, however, are
not statistically significant,

In infected cases the incidence of medical
complications ig congiderably higher in patients of
age 80 years or over. When these are compared with
younger patients the increased incidence of medical
complications is statistically significant ()@ = 4.T70
P« 0,05),

None of the other complications studied show

appreciable increase with advancing age.

THE LNFLUBNCGT OF PALIBNIS' CONDITION AT OPERALION IN
, BV PATTE "TRABLE 6 )

It is of note that when a patient's urine is 'sterile!
at operation then the presence of urinary tract disease
or medical dilisease at the time of operation does not
slgnificantly increase the incidence of any of the

post~operative complications.
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The greatest increase is in the incidence of
medical compiicaﬁions in the group who had medical
disease at operation or both urinary tract and medical
disease. In the numbers available for study, however,
this increase is not statistically significant
(¢ = 2.728 P<o0.1).

ITHE INFLUENCE OF PATTENTS' CONDITION AT OPERATION IN
INFECTED PATTENTS (TABLE 7 )

Infective Complications

Total infective complications as a whole are
increased in patients with urinary tract disease and
diminished in patients with medical disease at the time
of operation, when compared with patients who were well
at operation, but the differences are not significant.
Infective complicationg severe enough to delay
convalescence or cause death,taken as a whole.,are
significantly higher when the group who had urinary
tract disease plus the group who had both urinary tract
and medical disease,is compared with the group who were
well at operation ()¢ = 7.018 P< 0.01).

Ascending infection severe enough to delay
convalescence or cause death is significantly higher
when groups are compared as in the above paragraph

(Y2 = 6.421 P« 0.0L).
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Thus infected paitients with urinary tract diseanse
at operation are more likely to have posi-operative
upper urinary btract infective complications, No other
single infective complication showa signifilcant change
in the groups of patients examined.

When sterile and infected patients with vrinary
tract digease at operation are compared, the incidence
of ascending infection severe enough to delay con=
valescence is significantly higher in the laistter group
(X2 = 6,179 P<’0}02). The number of patients in this
latter group who had prelimninary catheter drailnage
(94 of 121) shows a highly significant increase over the
number of gberile patients with urinary tract disease
who had preliminary catheter drainage (19 of 43)

(X2 = 15,09 P< 0.,001). Tt will be seen below (P 127

and also tables 25 and 26) that the fact of preliminary
catheter drainage does not increase the incidence of
ageending infection severe enough to delay convalesgeence
provided the urine remsins eterile. The importance of
maintaining urinary sterlility in patients who have urinary
tract disease and who require preliminary catheter drainage

ig thus apparent.

Medical Complications
In these infected cases when we compare patients

well at operation with those who had medical disease plus
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those who had both medical disease and urinary tract
digease then the increase of medical complications in

the sum of the latter two groups is staltistically
significant ()¢ = 6.427 P£ 0.01)., The increase in

the number of medical complications delaying convalegcence
in the sum of the latler two groups is not statigtically
significant when compared with patients who were well

at operation.

Infected patients with medical disease at operation
have a higher incidencs of post-operative medical
complications than those with medical discase at operation
whose urine is ‘sterile’ at this time (tables 6 and 7).
Iversen (1955) compared patients who had heart disease
at prositatectomy with those who had no heart disecase at
this time. He noted that those who did have cardiac
disease comprised a rather older age group.

in this present study 55% of all those pabients who
had cardiac disease were 70 years or older as compared
with 46% who were well at operation. On the other hand
61% of those who had urinary tract disease were 70 years
or older, and 75% of those who had both urinary tract
and wmedical disease Tell in this 0ld age group.

Of the other posi-operaitive complications studied
no significant differeance in inecidence is noted with

different condlitions of the patient at operation.
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It is interesting to note that the incidence of
suprapubic leak, as is the incidence of total infective
complications, is rather decreased in patients with

medical disease at operation.

The Effect of Diabetes

As stated above, diabetes has not been found to
affect the post-operative complications in the small
group of patients gvailable for study.

THE INTLUEBNCE OF' THE DURATION OTF PRELIMINARY
CATURILR DRAINAGE

Infective complications

Table 11 and Graph % show that, as a group, these
increase in incidence until the 7 -~ 13 day period after
which the incidence falls. This may be due to an immunity
t0 infecting organisme in patients who have been on
catheter drainage for some time. That such an immunity
arises has not been proved. Thomson Walker (1930) pointed
out that such a process of immunity might take place in
patients who had suprapubic tubes indwelling over a
period. |

In comparing total infectiive complicationg ag a

group in patlients who had catheter drainage and in those
who did not have catheter drainage the increase in
infective complications in those having drainage is

highly significant (X? = 17.7T P<£0.,001). In the case
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of those infeective complications which were severe
enough to delay convalescence or to cause death a
sinilar finding obtains. It is to be noted that
when all infective complications are compared in
sterile and infective cases the difference is even
more highly significant (X? = 29,52 P« 0,001).

Graph 1 shows that the percentage of total
infective complications as a group rises continuously
ags the duration of catheter drainage inereases in the
period 19%4 - 1955, In this period all drainage was
of the open type. In the period 1959 - 1960 the
percentage of total infective complications as a group
increased when drainage was established. This trend
did not continue with prolongation of preliminary
catheter drainage. In this latter period all
preliminary drainage was of the closed type. Thus
closed preliminary drainage would appear to lessen the
overall incidence of post-operative infectilve complications.
Pyrah et al (1955) found a similar reduction in morbidity
after introducing closed drainage among other measures.

Graph 3 shows that the main rise in the incidence
of total infective complications as a group is, in faect,
due purely %o a great rise in the incidence of total
wound infections at this period. The rise in the

incidence of infective complications as a group which
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delayed convalescence, mnost marked again in the T - 13
day period, is due to a marked rise in wound infections
delaying convalescence along with a lesser rise in the
incidence of ascending infection delaying convalescence.

Farther gtudy