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Clinical importance of enteric communication with
abdominal abscesses

S H SAVERYMUTTU, A M PETERS, J P LAVENDER

Abstract

The dynamics of leucocytes in abdominal abscesses were
studied using indium-ill autologous leucocyte scanning
in 30 patients. Thirteen patients showing enteric drainage
of leucocytes on delayed scans were characterised by a
lack of abdominal localising signs and a low detection
rate by ultrasound (25%). By contrast, 16 of 17 patients
without enteric drainage had abdominal signs, and in
these patients ultrasound was associated with a higher
detection rate (58%). Despite the presence of an enteric
route of drainage for the abscess 10 of the 13 patients
needed surgical intervention.
These results help explain the wide variation in clinical

presentation of abdominal abscesses; suggest that "'1In
leucocyte scanning should be the initial investigation in
those patients without focal signs; and show that formal
surgical drainage is needed in patients recognised as
having enteric communication with abscesses.
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Introduction

Despite advances in surgical technique and medical treatment
intra-abdominal abscesses remain a common diagnostic
problem. Mortality is over 80% in undrained collections1 2 but
may be decreased to less than 3000 with effective surgical
treatment. The critical factor determining the prognosis of
these patients is the difficulty in localising the abscesses. In
many abscesses there are classic clinical features with focal
abdominal tenderness, and in these cases ultrasound is a rapid,
sensitive diagnostic technique.3 In some abscesses, however,
the clinical presentation may be insidious with minimal signs
of localisation, and these pose much greater problems in
diagnosis. This wide range in clinical presentation of intra-
abdominal abscesses is unexplained.
During early studies using indium-ill leucocyte scanning we

observed that in some abscesses with minimal localising signs
there was drainage of labelled leucocytes into the bowel on
delayed scans, indicating enteric communication with the
abscesses.5 To investigate whether enteric drainage of pus
decompresses the abscess and so accounts for lack of abdominal
signs we have examined the incidence of enteric communication
with abscesses and related this feature to the clinical presentation.

Patients and methods

From August 1981 to December 1983 patients referred to this
hospital's department of diagnostic radiology for routine "'1In
leucocyte scans were included in the study if (a) an abscess was
detected by the scan, (b) the diagnosis was confirmed independently,
and (c) full clinical details were available for review.
A total of 30 abscesses were studied. Confirmation of the diagnosis
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Series of scans in patient showing major enteric drainage of
paacolic abscs. (a) Abdoinal scan at four hours showing, in
.addidton nomasldiibudtion in spleen (top right), liver (top
i:), iand taiiboinaiow, civity in right iabdomen iobzet,
ponding to paracolic absces. (b) Delayed view at 24 bours
showing dri-nage of acivity into bowel outlining transverse,
desceding, nd gimoid colon. (c) Scan at 96 hours showing

-persiet sidual isctivi at site-of paacolic absces.

was by surgery in 23 cases, at necropsy in two, by witnessing the
discharge of pus in four, and by computed tomography (CT) in one.
In 24 patients the results were compared with an ultrasound scan
performed within seven days of the "'1In leucocyte scan. All patients
had fever, leucocytosis, or abdominal pain. In 20 patients the abscess
was a consequence of surgery.

Leucocyte labelling and scanning-Autologous leucocytes were
labelled in plasma with "1In-tropolonate.6 In patients with leucocyte
counts greater than 12 x 109!' mixed leucocyte preparations were
used, and in patients with counts less than 12 x 109/1 a pure granulocyte
preparation was separated on a discontinuous density gradient. Early
scans were performed two to four hours after administration of the
labelled cells and delayed scans between 18 and 24 hours. In some
cases scans were performed for up to 120 hours. Abnormal activity in
early scans equal to or greater than liver or spleen activity was
considered to indicate the presence of an abscess. Delayed scans were
analysed for evidence of enteric communication with the abscess,
recognised by drainage of activity into the bowel. In seven cases
faecal excretion of labelled leucocytes was measured in a four day
collection. The study was repeated after an interval of seven to 26
days in six patients to determine whether drainage had been associated
with spontaneous resolution of the abscess.

Results

ABSCESSES WITH ENTERIC DRAINAGE

On delayed scanning 13 patients showed evidence of an enteric
communication with the abscess (figure). Table I lists the sites of the
abscesses; the commonest location was paracolic. The degree of
drainage varied, nine abscesses showing major clearance of activity
into the bowel, while in the remaining four patients most of the
activity remained at the original site of localisation. Nine of the 13
patients had no abdominal signs and, with the exception ofone patient,
all showed major degrees of bowel drainage. The remaining patients
had either fever or leucocytosis. Only four patients had abdominal
tenderness, three of whom showed minor degrees of bowel drainage.
There appeared to be no difference between patients showing enteric
drainage and patients without enteric drainage regarding incidence
of fever, leucocytosis, positive blood cultures, or use of steroids
(table II). The duration of symptoms of leucocytosis before scanning,
however, was longer in the enteric drainage group (mean 12-1 days;
range 6-18 days) than in patients without enteric communication
(mean 6-5 days; range 3-15 days). In this group of abscesses ultrasound
scanning gave poor results, detecting only three out of 12 abscesses.

24
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Faecal granulocyte excretion in a four day collection in two patients
with major drainage was 42 30, and 24-6°o, while in two patients
with minor drainage excretion was 12 4°o and 6 100 of the injected
dose.

Despite enteric drainage 10 abscesses in this group were surgically
drained (table III). In six cases a trial of antibiotics had been given
but repeat scans seven to 26 days later showed no improvement, with
similar degrees of bowel drainage. Two of these patients died within
30 days of surgery. One further patient died in whom surgery was
deferred because of the development of acute renal failure. Necropsy
was not performed, and this was the only patient whose diagnosis was
confirmed by CT. Two further abscesses were not surgically drained.
In one case the paracolic abscess clinically resolved completely. The
other patient had underlying radiation enteritis with a chronic pelvic
abscess draining through both the rectum and vagina. Since she was
virtually symptom free we decided that the risks of surgery outweighed
the benefits.

TABLE I-Site of abscess

Enteric No enteric
communication communication

Paracolic 7 3
Pelvic 4 5
Subphrenic 0 2
Subhepatic 0 2
Pancreatic 0 2
Miscellaneous 2 3

Total 13 17

TABLE II-Distribution of clinical features in patients studied. (Percentages in
parentheses)

Enteric No enteric
communication communication

(n= 13) (n= 17)
Abdominal tenderness 4 (31) 16 (94)
Previous bowel surgery or underlying bowel

disease 13 (100) 10 (59)
Detection by ultrasound 3/12 (25) 7/12 (58)
Fever (>38 C) 9 (69) 11 (65)
Leucocytosis ( 12 x 109/1) 8 (62) 9 (53)
Positive blood cultures 2 (15) 2 (12)
Steroid treatment 3 (23) 4 (24)

TABLE III-Management ai d outcome of abscesses

Enteric No enteric
communication communication

Surgical drainage:
Immediate 4 13
After failure of antibiotic trial 6* 0

No surgery:
Spontaneous resolution 1 2
Chronic abscess 1 0
Death 1 2

Total 13 17

*Two patients in this group died within 30 days after surgery.

ABSCESSES WITHOUT ENTERIC DRAINAGE

Seventeen patients had no evidence of enteric communication
with abscesses on delayed scans. Sixteen of these patients had
abdominal signs, in 12 cases tenderness was localised, and in four it
was diffuse. In only one case was a mass palpable, but only after
examination under anaesthetic after localisation by "'In leucocyte
scan. Ultrasound was more successful in this group, detecting seven
out of 12 abscesses. Faecal granulocyte excretion in two patients was
lower than in patients showing enteric drainage, 1-2"0 and 2 40, of
the injected dose being recovered in a four day collection.

Thirteen of the 17 abscesses were surgically drained with no

mortality (table III). Two pelvic abscesses drained spontaneously
through the rectum with complete clinical resolution. Both remaining
patients died, and abscesses were confirmed at necropsy. In one of
these a decision against surgery was made because the patient was in
established chronic renal failure. In the other case laparotomy failed
to locate the abscess detected by scanning and subsequently the
patient died.

25

Discussion

Hitherto the dynamics of leucocytes in abscesses have not
been studied because of a lack of a suitable method. Enteric
communication with abscesses has been shown by barium
studies7 and more recently by CT.8 The degree of drainage,
however, cannot be assessed with these techniques. The use
of "'In labelled leucocytes to follow leucocyte dynamics is a
novel yet logical approach to this problem.

Recent studies in inflammatory bowel disease have validated
the technique for studying leucocyte kinetics.9 10 There is avid
binding of "'In to leucocytes, rapid localisation in inflammatory
sites, negligible elution, and essentially no reabsorption from
the bowel. Measurement of faecal leucocyte excretion in
abscesses with enteric communication yields values comparable
to those in patients with active inflammatory bowel disease,
while in patients without enteric communication excretion is
roughly the same as in the irritable bowel syndrome.10 Although
in many instances scanning suggested almost complete
spontaneous drainage of the abscesses, it should be remembered
that drainage of leucocytes is a continuous process, in equilibrium
with replacement by fresh, unlabelled leucocytes. Repeat studies
showed no improvement over periods of up to 26 days. In only
one case with enteric drainage was there complete clinical
spontaneous resolution of the abscess. At first sight these results
showing failure of resolution in the enteric drainage group appear
surprising, as these patients were spontaneously decompressing
their abscesses. Unlike when abscesses are drained therapeutically
percutaneously, however, the enteric communication site also
provides an entry site for faecal material, so promoting
chronicity.
The close association between absence of abdominal signs

and evidence of spontaneous drainage of leucocytes through
enteric communications with abscesses suggests that this is the
mechanism accounting for the clinical presentation. By contrast,
patients without enteric communications had a more classical
presentation, all but one showing abdominal signs. The mean
time to detection by scanning in the group with enteric drainage
was' longer than in the group without enteric drainage,
presumably reflecting the lack of clinical suspicion associated
with the atypical presentation. The proportion of abscesses with
occult presentations is not known. In one large series 92 (64%)
of 143 abscesses had no localising signs, but there was a degree
of preselection, abscesses complicating appendicitis and peptic
ulceration being excluded." In a recent, smaller series 37 5%/ of
patients had clinically silent abscesses, but again these cases
were preselected.'2 The figure in our series for patients without
abdominal signs was 3300. This series was also biased, however,
as most abscesses diagnosed by ultrasound were drained without
referral for "'In leucocyte scanning. This limitation must also
be considered when comparing the results of "'In leucocyte
scanning and ultrasound. Overall "'In scanning was more
accurate than ultrasound, and this was particularly evident in
patients with enteric communication. The major reason for
poor ultrasound results in the group appeared to be the lack of
localising signs.
The mortality in the enteric drainage group (2300) was higher

than in the closed abscess group (12'/ ). The implication of this
is difficult to judge because of the small numbers but probably it
does reflect a true increase in mortality associated with occult
presentations and consequently delayed detection. All three
patients with enteric drainage who died were in a poor medical
state directly attributable to the systemic effects of the abscess.
In two immediate surgical intervention after detection of the
abscess by "'In leucocyte scanning rather than a trial of anti-
biotics may have changed the outcome. Of the two patients
with closed abscesses who died, one would probably have
survived had the abscess been found at laparotomy, while the
other had deteriorating renal function before the development
of the abscess.
These studies provide an explanation for some of the variations

in clinical presentation of abdominal abscesses. Furthermore,
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the recognition of an enteric communication with an abscess
should direct management towards open surgical drainage
rather than the percutaneous method13 or a trial of systemic
antibiotics. On the basis of these results we propose that "'In
leucocyte scanning should be the primary investigation in
patients without localising signs in whom an intra-abdominal
abscess is suspected. Although "'In leucocyte scanning is a
relatively new imaging technique for detecting abscesses, its
ability to visualise a wide range of inflammatory and infective
conditions'4-'6 has resulted in its routine availability in many
centres.

We are grateful to the physicians and surgeons at the Hammersmith
Hospital for referring the patients included in this study. The "'In
chloride was kindly supplied by Amersham International. We are
grateful to Miss Sally Barnes for expert help.
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SHORT REPORTS

Premature loss of bone in chronic
anorexia nervosa

Most patients with anorexia nervosa eventually achieve a reasonable
body weight, but some starve themselves for years.' After seeing two
such patients with severe loss of bone we sought evidence of osteo-
porosis in other patients with longstanding anorexia nervosa.

Patients, methods, and results

We studied the case notes of 140 patients with anorexia nervosa admitted
as inpatients. Evidence of osteoporosis was sought in those aged over 30 who
had had the disease for over 10 years. We suspected osteoporosis if fracture
had occurred after minimal trauma or vertebral crush fractures were seen
on routine chest radiography. We studied three patients further, taking
x ray films of the hands and vertebral column and measuring the metacarpal
index. Distal forearm bone density was measured by photon absorptiometry.

Details of five patients with anorexia and bone loss

Case Case Case Case Case
1 2 3 4 5

Age (years) 47 54 41 42 42
Duration of anorexia (years) 30 14 23 27 15
Usual weight (kg) 35 33 35 24 34
Serum calcium concentration (mmol/l) 2-49 2 34 2-00 2 51
Alkaline phosphatase activity (IU/1) 136 266 157
Luteinising hormone concentration (IU/1) 1 0 3.1*
No of vertebral fractures 2 3 2 0 2
Bone density (mg/cm2)t 490 400 480
Metacarpal index4 0 81 0 83 0 81
Trabecular bone volume (0%)§ 6 9 11

*Measured after patient had suddenly gained weight, reaching 56 kg.
tNormal range (mean (2 SD)) 620 (150) mg/cm2.
$Normal range (mean (2 SD)) 0 87 (015).
§Normal range (mean (2 SD)) 21 6 (5 6)o.

Conversion: SI to traditional units-Calcium: 1 mmol/l z 4 mg/100 ml.

Biopsy specimens of the ilium were taken and serum calcium concentration,
alkaline phosphatase activity, and luteinising hormone concentration
measured.

Six of the patients had starved themselves for more than 10 years. One
showed no evidence of fracture and could not be traced. Two had well
developed dorsal kyphosis but could not be traced, and their x ray films
were inadequate for assessment of osteoporosis. Three showed radiological
evidence of vertebral crush fractures. The table gives details of the five

patients with definite bone loss (the two presenting patients and three
with vertebral crush fractures). None of the bone biopsy specimens showed
evidence of osteomalacia.

Comment

These five patients had exaggerated and premature bone loss.
Does chronic anorexia nervosa predispose to osteoporosis, and if so
by what mechanism? Three out of six patients who had had anorexia
for over 10 years had osteoporosis, and two more had dorsal kyphosis
suggesting vertebral bone loss. Such figures suggest an association
between the two conditions. Although five patients had menstruated
before the onset of anorexia, if anorectic patients never reach maturity
this might cause low bone mass. Two patients, however, were well
into adult life before the onset of anorexia, and recent work suggests
that trabecular bone volume declines from the age of 20 or earlier.2
The causes of most forms of bone loss are controversial, but we

suggest various factors. The first is malnutrition resulting from lack
of protein for many years. The effects of malnutrition on bone are
not clear. Cases of bone disease were described after the world wars,
but the changes reported are difficult to assess. Recent work suggests
that endosteal resorption of bone occurs in cases of severe mal-
nutrition from lack of protein.3 Although man can adapt considerably
to a low calcium intake, it may affect bone mass, and this mechanism
might have acted in our patients. At least one of them (case 4),
however, drank one to three pints of milk daily. We doubt that intake
of vitamin D was important in view of the lack of histological evidence
of osteomalacia. A more important factor may be longstanding
oestrogen deficiency. Established anorexia is associated with low
concentrations of gonadotrophin and oestrogen. Amenorrhoea in our
patients had lasted for 14 to 30 years, and oestrogen deficiency can
be assumed for most of this time, analogous to premature menopause.
Bone loss after oophorectomy is well known and has been found in
young women with amenorrhoea from other causes.4 Osteoporosis is
more common among lean women.5 Chronic increases ofserum cortisol
concentration, which occur in anorectic patients, might exacerbate
bone loss.

Chronic anorexia nervosa may be associated with a high prevalence
of osteoporosis. If this is confirmed the possibility of using oestrogen
replacement should be considered. Shorter periods of anorexia in
young patients could predispose to osteoporosis in later life. Finally,
patients with anorexia nervosa may be a useful group for studies of
pathogenesis of bone loss as the effects of age can be examined and the
mechanisms concerned will usually be reversed with successful
restoration of weight and resumption of menses.
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