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Fibrin thrombi, a cause of clindamycin-associated
colitis?
W. V. BOGOMOLETZ

From the Department ofPathology, Queen Mary's Hospital, London

suMMARY Rectal biopsies from five patients with clindamycin-associated colitis were studied with
the intention of identifying fibrin thrombi in capillaries. Capillary thrombosis was present in all five
cases, three with pseudomembranous colitis and two with non-specific colitis. The significance of
capillary thrombosis and its relationship to other ischaemic lesions of the gut are discussed.

An increasing number of cases have been recently
reported of colitis in patients treated with the anti-
biotic clindamycin. The clinical, radiological, and
endoscopic features of clindamycin-associated colitis
are now well documented (Shimkin and Link, 1973;
Viteri et al., 1974; Le Frock et al., 1975). Biopsy may
show one of two histological patterns: a typical
pseudomembranous colitis or a non-specific colitis.
In clindamycin-associated colitis, the pseudomem-
branous type has received more attention, probably
because of its more dramatic pathological and
clinical complications.

Various attempts have been made to identify a
specific cause for pseudomembranous colitis as-
sociated with clindamycin therapy. One of the
problems is that pseudomembranous colitis has been
described after treatment with a variety of anti-
biotics other than clindamycin, such as tetracycline,
chloramphenicol, ampicillin, penicillin, and cepha-
losporin. Furthermore, with lesions involving large
and small bowel, pseudomembranous enterocolitis
is also known to occur as a complication of the post-
operative state, bowel obstruction, reticuloses,
chronic renal and cardiac diseases, staphylococcal
overgrowth, and heavy metal poisoning.
Ten years ago, pseudomembranous enterocolitis

(Goulston and McGovern, 1965) and ischaemic
enterocolitis (McGovern and Goulston, 1965;
Marston et al., 1966) were looked upon as two
different pathological entities. Later, it was suggested
that pseudomembranous enterocolitis was also and
primarily of ischaemic nature, with or without super-
imposed secondary bacterial infection (Morson and
Dawson, 1972; Morson, 1974). A theory thus
emerged that both these conditions represented
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different stages or different levels of deprivation of
the blood supply to the bowel mucosa.

In 1971, fibrin thrombi were described in the
microcirculation of intestinal mucosa and sub-
mucosa, in two series of necropsy material
(Margaretten and McKay, 1971; Whitehead, 1971)
which included cases referred to collectively as
ischaemic and pseudomembranous enterocolitis.
The pattern and distribution of these fibrin thrombi
in capillaries appeared to parallel that seen in experi-
mentally-induced intravascular coagulation (McKay
et al., 1971) in the gastrointestinal tract.
The present study was undertaken to verify the

presence of fibrin thrombi in rectal biopsies of five
patients with clindamycin-associated colitis.

Methods

Rectal biopsies were examined from five patients
who developed diarrhoea while being treated with
clindamycin. The rectal biopsies were paraffin-
embedded, cut at 10 levels, and multiple sections
stained by haematoxylin-eosin, Alcian Green-Van
Gieson, Gram and Lendrum MSB methods. All the
sections were particularly examined for the pre-
sence of fibrin thrombi in capillaries of the mucosa
and submucosa. As a control, similarly processed
and stained sections were examined from nine rectal
biopsies reported as 'within normal limits'-that is,
from patients showing no histological evidence of
colitis and not receiving clindamycin or any other
antibiotic at the time of the biopsy.
The relevant clinical data of the five patients in-

cluded in this study are summarized in the Table.
In all five patients, the bowel symptoms improved

dramatically after withdrawal of clindamycin. Four
patients (cases 1, 2, 4, and 5) were eventually dis-



Case no., Oral Reasons for Bowel symptoms Initial Barium enema Haematology Bacteriology
age/sex clindamycin antibiotic proctoscopy

therapy
Dose Days
(mg/day)

1 600 6 Post-operative Diarrhoea + Ulcerations and Severe and total Platelets: normal Normal faecal
50/M infection (limb mucus. 'cobblestone' colitis numbers on flora

amputation for Abdominal pain pattern blood film
arterial and tenderness
disease)

2 600 Sev- Chronic Diarrhoea + Inflamed mucosa Within normal Platelets: 0
64/M eral bronchitis blood limits normal numbers

on blood film
3 600 13 Diabetes and Diarrhoea. Friable mucosa 0 Prothrembin Normal faecal
71/M gangrene of foot Abdominal raised. flora

distension Platelets: normal
numbers on
blood film

4 900 12 Postoperative Diarrhoea + Friable and 0 Platelets: normal Normal faecal
50/F infection (oral mucus + granular mucosa numbers on flora

surgery) blood + few ulcers blood film
5 600 2 Deep-vein Diarrhoea + Inflamed mucosa 0 Clotting 0
73/M thrombosis + blood screening for

arterial disease. deep-vein
Postoperative thrombosis,
infection (limb treated with
amputation) Streptokinase

and Heparin

Table Clinical summary offive cases of clindamycin-associated colitis

Fig. 1 Pseudomembranous colitis. Typical
lesion offocal necrosis of the mucosa with
attachedpseudomembrane, producing a
picture like a 'volcanic eruption'. H andE x
100.

charged from hospital. One patient (case 3) died 20
days after his episode of colitis; postmortem ex-
amination showed myocardial infarction as a cause
of death but no identifiable lesions in the large bowel.

Results

Histological examination of the various sections

from the five rectal biopsies showed two distinct
types of colitis:

1. Pseudomembranous colitis was observed in
three cases (nos. 1, 2, and 3). There were typical
pseudomembranes composed of pus, fibrin, and
mucus, overlying groups of distended and partially
necrotic glands, some of which contained mucus
plugs. The corresponding surface epithelium had
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sloughed away. The lamina propria contained acute
and chronic inflammatory cells of all types, the in-
tensity of this infiltrate varying from mild to severe
according to the proximity of the pseudomem-
branous lesions. The lamina propria also showed
some oedema (Fig. 1).

In the mucosa adjacent to the pseudomembranous
lesions, the inflammatory infiltrate in the lamina
propria was less marked. The glands showed either a
fairly normal goblet cell population or a hyperplastic
epithelium with depletion of mucus content. Some
of the glands situated nearer to the pseudomem-
branous lesions contained an excess of mucus.
The underlying muscularis mucosae and sub-

mucosa were somewhat dissociated by oedema and
contained scattered inflammatory cells of all types.

2. Non-specific colitis (colitis defined as without
pseudomembranes and without mucosal necrosis)
was seen in two cases (nos. 4 and 5). The superficial
epithelium showed mild and patchy degenerative
changes without erosion. The lamina propria con-
tained a moderate excess of inflammatory cells with
varying numbers of plasma cells, lymphocytes, and
polymorphonuclears. Glands showed minimal
changes in mucus content. A few glands had a
hyperplastic epithelium with neutrophil infiltration
but no true 'crypt abscess' formation (Fig. 2).

Fig. 2 Non-specific colitis showing moderate but diffuse
excess of inflammatory cells in the mucosal lamina
propria. The goblet cellpopulation is well preserved in
the superficial glands but mucus content is decreased in
the deeper glands. H andE x 100.

Fig. 3 Pseudomembranous
colitis. Fibrin microthrombi
(arrowed) in mucosal capillaries,
adjacent to a pseudomembranous
lesion. MSB x 400.
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3. Fibrin microthrombi were identified in capil-
laries in all five biopsies. In the three biopsies show-
ing pseudomembranous colitis, fibrin thrombi were
seen, at random, in capillaries lying directly below
the pseudomembranes (Fig. 3) and in capillaries

14AI &W a_ _ . l#'

Filg. 4 Pseudomembranous colitis. Fibrin microthrombi
(arrowed) in capillaries situated on either side of the
muscularis mucosae. MSB x 300.
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situated in the deeper and adjacent portions of the
mucosa (Fig. 4). In the two biopsies with features
of non-specific colitis, fibrin thrombi were found
only in the superficial capillaries (Fig. 5). In addi-
tion to fibrin thrombosis, many other capillaries
showed only severe congestion. The arterioles and
venules identified in the submucosa were free from
thrombosis and showed no evidence of vasculitis.
The identification of capillary thrombi with Lendrum
MSB was more effective than when examining sec-
tions stained with haematoxylin-eosin.

4. Gram staining of the sections failed to reveal
any bacteria either on the surface or within the
tissues of the rectal mucosa in all five cases.

Discussion

The majority of recent publications on clindamycin-
associated colitis (large series and individual case
reports) give little information or none at all on the
presence or absence of fibrin thrombi in mucosal
capillaries of rectal biopsies. Several reports contain
no mention of the condition of the capillaries (Le
Frock et al., 1975; Price and Davies, 1975; Burbige
and Milligan, 1975; Tedesco et al., 1974; Tedesco et
al., 1975). Furthermore, Tedesco and his associates
who have a wide experience of clindamycin-asso-
ciated colitis, specifically mention the absence of
thrombosis in mucosal vessels in one of their large
series (Sumner and Tedesco, 1975) but the use of a
specific stain for fibrin is not apparent from their
paper.
On the other hand, Butsch (1975) described vascu-

litis and capillary thrombosis in the submucosa in his
case report of one patient. According to Steer (1975),
electron microscopy showed fibrin within the

Fig. 5 Non-specific colitis. Fibrin
microthrombi (arrowed) in superficial
capillaries situated below the surface
epithelium of the musosa. MSB x 300.
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vessels, at the site of ulceration, in four cases of
clindamycin-associated pseudomembranous colitis.
Our own findings indicate that fibrin thrombi in

capillaries are probably more common in rectal
biopsies from cases of clindamycin-associated
colitis than would appear from the literature, but a
special stain for fibrin must be used. The presence of
these capillary thrombi is in accordance with similar
findings in ischaemic lesions of the gut, reported
before the wider use of clindamycin and the aware-
ness of clindamycin-associated colitis.

Furthermore, in our series, capillaries containing
fibrin thrombi have been identified, regardless of the
histological type of colitis: pseudomembranous or
non-specific. Non-specific colitis probably repre-
sents an early stage or aformefrustre of the more full
blown picture of pseudomembranous colitis. It is
also possible that capillary thrombosis could pro-
duce either the patchy necrosis of pseudomem-
branous lesions or a more non-specific inflammatory
reaction, according to the level of capillary involve-
ment in the mucosa and submucosa-that is, super-
ficial or deep.

In previous studies (Margaretten and McKay,
1971; Whitehead, 1971), the cause of disseminated
fibrin thrombi in intestinal mucosa has been at-
tributed to an episode of localized or generalized
intravascular coagulation. The findings of capillary
thrombosis suggest that a similar defect in the clot-
ting mechanism may be responsible for the colitis
after clindamycin therapy.
The relationship of clindamycin itself to capillary

thrombosis in the bowel mucosa is difficult to as-
certain. As other antibiotics are known to be as-
sociated with pseudomembranous colitis, it may well
be that the type of antibiotic is irrelevant. Further-
more, it is possible that capillary thrombosis is the
initial cause of the colitis and that clindamycin has
only, if any, a secondary effect on an already
damaged and ischaemic mucosa.
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