
M
c

A
Á
a

b

a

A
R
R
A
A

K
S
C
A
C

1

a
a
p
m

r

m
a

P

h
2
o

CASE  REPORT  –  OPEN  ACCESS
International Journal of Surgery Case Reports 53 (2018) 262–264

Contents lists available at ScienceDirect

International  Journal  of  Surgery  Case  Reports

j ourna l h om epage: www.caserepor ts .com

ultiple  spontaneous  small  bowel  perforations  due  to
lozapine—Case  report

.  Rodriguesa,∗, A.  Duartea,  A.  Marquesa,  M.  Magalhãesb, R.  Camarneiroa, R.  Silvaa,

. Ferreiraa, I.  Dionísioa,  L.  Val  Floresb,  M.  Brito  e Meloa

General Surgery Department of Centro Hospitalar do Oeste, Portugal
Internal Medicine Department of Centro Hospitalar do Oeste, Portugal

 r  t  i  c  l e  i  n  f  o

rticle history:
eceived 18 August 2018
eceived in revised form 7 October 2018
ccepted 13 October 2018
vailable online 1 November 2018

eywords:
mall bowel perforation
lozapine
ntipsychotic drugs
ase report

a  b  s  t  r  a  c  t

INTRODUCTION:  Spontaneous  free  perforation  of the  small  bowel  is  unusual.  There  are  many  causes  of
spontaneous  small  bowel  free  perforation  such  as:  immune-mediated  or inflammatory,  infections,  drugs
and biological  agents,  congenital,  metabolic,  vascular  and  neoplasm.

A severe  adverse  effect  of  antipsychotic  drugs  is intestinal  ischemia,  which  could  lead  to  perforation.
CASE  PRESENTATION:  The  authors  report  the  clinical  case  of  a 42-year-old  schizophrenic  patient,  smoker,
medicated  with  clozapine  600  mg  per day,  admitted  to  the  emergency  room  with  diffuse  abdominal  pain.
On physical  examination  the  patient  presented  abdominal  rebound  tenderness  and  peritoneal  sign  with
raised  inflammation  markers  and  the  abdominal  tomography  revealed  pneumoperitoneum.

An  emergency  laparotomy  revealed  multiple  jejunal  and  ileal  perforations.
The  patient  was  subject  to  small  bowel  resection  complicated  with  anastomosis  dehiscence,  respiratory

tract  infection  and  intra-abdominal  abscess.
Histologic  specimens  showed  nonspecific  inflammatory  findings  with  ischemia.
The  main  infectious,  inflammatory,  congenital,  auto-immune  and  vascular  causes  of  spontaneous  per-

forations  were  excluded.
DISCUSSION: Spontaneous  free perforation  of  the  small  bowel  is uncommon.  An intestinal  ischemia  might

be  a rare adverse  effect  of antipsychotics.  However,  only  colon  perforations  due  to  ischemic  colitis  are
described  in  the  literature.  While  diagnosis  of the  precise  cause  might  be  challenging,  and  after  excluding
other  causes,  these  perforations  may  be  attributed  to  an  adverse  effect  of clozapine.
CONCLUSION:  The  cause  was attributed  to clozapine  as  the  other  etiologies  were  excluded.  The  clozapine’s
reintroduction  is controversial.  In  this  case  the clozapine  dose  was reduced  successfully.

©  2018  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

Spontaneous free perforation of the small bowel is rare [1]. There
re many causes of spontaneous small bowel free perforation such
s: immune-mediated or inflammatory, infections (viral, bacteria,
arasites and protozoa), drugs and biological agents, congenital,
etabolic, vascular and neoplasm [1].
The pre-operative diagnosis is difficult and sometimes it

emains challenging postoperatively.
First and second generation antipsychotics commonly cause
ild gastrointestinal hypomotility and rarely intestinal ischemia
nd necrosis. Most cases are related to phenothiazines and more
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recently several cases have been reported with clozapine, an atyp-
ical antipsychotic with antimuscarinic activity [2,3].

The risk of developing ischemic colitis increases when anti-
cholinergic drugs are associated [4].

In this study, a case report of spontaneous small bowel perfora-
tions is presented.

This work has been reported in line with the SCARE criteria [5].

2. Case presentation

A 42-year old obese, smoker and schizophrenic male was med-
icated with 600 mg of clozapine per day. He was admitted to the
emergency department with a 2 week history of diffuse abdom-
inal pain, abdominal distention, anorexia and semi-liquid stools.

On physical examination he had 110/63 mmHg  of blood pressure,
he was tachycardic (heart rate = 112 beats per minute), febrile
(temperature = 38.5 ◦C) and presented abdominal tenderness and
peritoneal sign.
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Figs. 1 and 2. Abdominal computed tomography showing pneumoperitoneum.
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Figs. 3 and 4. Multiple distal jej

Laboratory investigations showed a hemoglobin of 13.6 g/dl, an
ncrease in inflammatory markers (white blood cells 13.2 × 109/l,
-reactive protein >32 mg/dl) and a renal insufficiency (creatinine
.02 mg/dl, urea 189 mg/dl).

An upright abdominal X-ray demonstrated a pneumoperi-
oneum which was confirmed by the abdominal and pelvic
omputerized tomography (Figs. 1 and 2 ).

He was subjected to an emergency laparotomy where multiple
unctiform perforations (holes smaller than 1 cm)  in the anti-
esenteric border of the distal jejunum and ileum were identified.

urulent peritonitis was present. A small bowel resection of 1.5 m
as done (Figs. 3 and 4 ).

On the second day of the postoperative period, an anastomo-
is dehiscence was registered. A subsequent re-laparotomy was
eeded. An anastomosis and caecum resection was done with the
reation of an end-ileostomy and a colostomy. During hospitaliza-
ion he had a respiratory tract infection which was treated with
road-spectrum antibiotics and an intra-abdominal abscess which
as treated with percutaneous drainage. On the 28th day of hos-
italization the patient was discharged.
Histologic specimens revealed non-specific inflammatory find-
ngs with ischemia.

The investigation was carried out with microbiologic cul-
ures, serologic tests, laboratory tests, endoscopic exams with
 and ileum perforations (arrow).

biopsies and other diagnostic exams. The main causes of sponta-
neous small bowel perforation were excluded, such as, infectious
(cytomegalovirus, tuberculosis, bacterial, parasitic and protozoal),
immune (Crohn’s disease, celiac or gluten-sensitive enteropathy
and vasculitis), congenital (Meckel diverticulum and small bowel
diverticulum or duplication), vascular and neoplastic.

The dose of clozapine was  reduced because the suspension was
not viable and a restoration of the bowel continuity was done ten
months later.

3. Discussion

The main causes of spontaneous small bowel perforation were
excluded, such as, infectious (cytomegalovirus, tuberculosis, bac-
terial, parasitic and protozoal), immune (Crohn’s disease, celiac or
gluten-sensitive enteropathy and vasculitis), congenital (Meckel
diverticulum and small bowel diverticulum or duplication), vas-
cular and neoplastic [1].

Some possible causes described in the literature as the cause
of multiple small bowel perforations (trauma, typhoid, tuberculo-

sis, amoebiasis, myeloid leukaemia and vasculitis [6]) were also
excluded by clinical history and diagnosis complementary exams.

Intestinal ischemia, in particular, ischemic colitis is an uncom-
mon  adverse effect of antipsychotic agents, more commonly found
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ith phenothiazine drugs and atypical neuroleptics such as cloza-
ine. Clozapine is the atypical antipsychotic drug most commonly
escribed in the literature as the cause of ischemic colitis [4].

An explanation for induced gastrointestinal necrosis is their
ntimuscarinic activity, especially when associated with other
ntipsychotropic drugs [2]. The hypomotility due to clozapine
ay  lead to an increase in intraluminal pressure and subsequent
ucosal ischemia and necrosis, which can lead to perforation [2,7].
Another ischemic mechanism could be attributed to the effects

f antipsychotics on dopamine. In fact, dopamine could improve
he mesenteric perfusion because of its vasodilatory effects at low
osage. The inhibition of dopamine-dependent mesenteric vasodi-

ation, due to the antidopaminergic effect of antipsychotics, could
lay an additional part in digestive ischemia [8].

Antiserotoninergic properties of clozapine could also explain
astro-intestinal complications. Clozapine antagonize 5HT2 and
HT3 receptors which lead to reduced intestinal peristalsis, mucosa
ecretions, nociception and possibly intestinal sensitivity to disten-
ion. At its worst it could result in intestinal perforation [9,10].

Besides clozapine, there are other risk factors described in the
iterature for intestinal ischemia (HIV + enteritis, overweight, diges-
ive infection and chronic constipation).

The intestinal perforation due to clozapine is rare and only
olonic perforations are described in the literature [2,3,11]. This
rticle is the first case report of small bowel perforations.

In this case, there was no association of antipsychotic drugs,
esides clozapine, as described in the literature [2]. The only risk
actor presented was the obesity.

However, clozapine perse could induce ischemia by antimus-
arinic, antidopaminergic and antiserotoninergic activity
described above). This intestinal ischemia caused by these
hree mechanisms could be in small bowel and could explain the

ultiple punctiform perforations presented in this case report.
When other medication is not effective, the reintroduction of

lozapine after severe adverse drug effects is a clinical dilemma.
here are few positive case reports regarding the reintroduction
f clozapine after severe gastrointestinal adverse effects. However,
fter intestinal perforation, there is only one case report described,
here the clozapine dose is reduced [3]. Here, it was  not possi-

le to withdraw clozapine completely since there was no effective
lternative drug. The clozapine dose was reduced.

. Conclusion

Intestinal perforation is a rare adverse effect of clozapine. This
omplication can affect young patients taking psychotic drugs.

The occurrence of non-specific clinical symptoms such as
bdominal pain with vomiting and/or diarrhea should be taken into
ccount. Clozapine’s suspension is recommended, but in special
ases, dosage reduction seems to be safe. Howbeit, more studies
re needed.
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Digestivas 8 (2016) 507–509.

[5] R.A. Agha, A.J. Fowler, A. Saetta, I. Barai, S. Rajmohan, D.P. Orgill, SCARE Group,
The  SCARE statement: consensus-based surgical case report guidelines, Int. J.
Surg. 34 (2016) 180–186.

[6] N. Chitkara, P. Garg, R.N. Tehlan, V. Dheer, Multiple ileal perforations,
Postgrad. Med. J. (1997) 757–758.

[7] R.J. Flanagan, R.Y. Ball, Gastrointestinal hypomotility: an under-recognised
life-threatening adverse effect of clozapine, Forensic Sci. Int. 206 (2011)
e31–e36.

[8] L. Peyro Saint paul, B. Mosquet, I. Hourmand-Ollivier, et al., Ischaemic colitis
in  psychiatry [in French], Gastroenterol. Clin. Biol. 32 (2008) 578–580.

[9] F.P. Bymaster, D.O. Calligaro, J.F. Falcone, et al., Radioreceptor binding profile
of  the atypical antipsychotic olanzapine, Neuropsychopharmacology 14
(1996) 87–96.

10] C.M. Kozlowski, A. Green, D. Grandy, et al., The 5-HT (3) receptor antagonist
alosentron inhibits the colorectal distension induced depressor response and
spinal c-fos expression in the anaesthetized rat, Gut 46 (2000) 474–480.

11] O. Freudenreich, D.C. Goff, Colon perforation and peritonitis associated with
clozapine, J. Clin. Psychiatry 12 (2000) 950–951.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30491-7/sbref0055
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Multiple spontaneous small bowel perforations due to clozapine—Case report
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion
	Conflict of interest
	Sources of funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


