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INTRODUCTION:  Pneumatosis  cystoides  intestinalis  (PCI)  is  a rare  condition,  which  can  affect  the  entire
gastro-intestinal  tract.  It can be  idiopathic  or most  often  secondary  to various  diseases.  The  causes  remain
multiple  and the  stenosing  peptic  ulcer  is  one  of  them.  We  report  three  case  reports  of pneumatosis
cystoides  with  pneumoperitoneum  intestinalis  secondary  to stenosing  pyloro-duodenal  peptic  ulcer.
CASE PRESENTATION:  We  report  a case  series  of  three  patients  with  PCI  that  presented  to the  emergency
department  with  a reassuring  clinical  picture  with  the  discovery  in  imaging  of a  pneumoperitoneum.  All
our  patients  presented  with  a  pyloro-duodenal  stenosis  secondary  to  a  complicated  peptic  ulcer,  one  of
Pneumoperitoneum
Diagnosis
Peptic ulcer
Case series

which was  treated  surgically  and  the  other  two  endoscopically.
DISCUSSION: The  objective  of  this  report  is  to provide  an update  on  pneumatosis  cystoides  intestinalis
secondary  to stenosing  pyloro-duodenal  peptic  ulcer,  by  specifying  its  etiopathogenic,  diagnostic  and
therapeutic  characteristics.
CONCLUSION:  Knowledge  of this  pathology  is  necessary  in  order  to avoid  unnecessary  abusive  surgery.

©  2021  The  Author(s).  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

Pneumatosis cystoides intestinalis (PCI) is defined by gas-filled
cysts in the wall of the gastro-intestinal tract [1]. First described
in 1730 by the French DUVERNOY during an autopsy report [2].
PCI is classified as primary (15%) or secondary (85%) depending
on its etiology [3]. The pathogenesis of PCI has long been dis-
cussed. However, the number of reported observations has led to
the development of different theories that provide a pathophysio-
logical approach and a better understanding of the etiopathogenic
mechanisms underlying the formation of intestinal cysts. Among
these, we believe that mechanical theory best explains the situation
of our patients. This theory suggests that an increase in intralumi-
nal pressure and a rupture of mucosal integrity (peptic ulcers with

pyloric stenosis in our patients) allow intraluminal gas to pene-
trate the intestinal wall [4]. It is a rare condition, but probably
underdiagnosed due to its low symptoms. The treatment has not
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et been codified but remains mainly medical. Surgical indications
re reserved for complicated forms [3]. Knowledge of this pathol-
gy is necessary in order to avoid unnecessary abusive surgery [1].
he objective of this report is to provide an update on pneumato-
is cystoides intestinalis secondary to stenosing pyloro-duodenal
eptic ulcer, through a retrospective case series of three patients
ollected in the department of surgical emergency of Ibn Rochd Uni-
ersity Hospital Center Casablanca between 2016 and 2020, with a
iterature review.

This case series has been reported in line with the PROCESS
riteria [5].

. Case presentation

.1. Case 1

A 44-year-old male patient, chronic tobacco user, Admitted to
he emergency for mild abdominal pain, and post-prandial vomit-

ng since a month. Operated 10 years ago for peritonitis secondary
o perforation of a gastric peptic ulcer, by midline laparotomy.
hysical examination revealed slight abdominal distension without
enderness. Body temperature was 37.2 ◦C. Abdominal CT (Fig. 1)
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Fig. 1. Abdominal CT scan showing abundant intra-abdominal free-air (blue arrows) and cyst like structures located trough the small bowl and mesentery (red arrows).
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Fig. 2. Intra-operative findings: a gas-filled, thin-walled, cy

showed abundant pneumoperitoneum with moderate peritoneal
free fluid and Intramural bowel gas. The laboratory analysis found
normal white blood cell (WBC = 6200/�L), and C-reactiv protein
was 10.2 mg/l. In front of these findings, the diagnosis of PCI was
the top of differential. Gastrointestinal perforation was rejected
because of the absence of clinical and biological signs of peri-
tonitis. Esophago-gastro-duodenoscopy showed gastric stasis with
complete pyloric obstruction, due to peptic ulcer. Several biopsies
were performed. Pathological examination revealed non-specific
inflammation without signs of malignancy. Ascites puncture was
realized, which was exudative and predominantly lymphocytes
with normal adenosine deaminase activity. A delayed explorative
laparotomy was performed, under general anesthesia with endo-
tracheal intubation, by an assistant professor, a 5th year and a 4th
year surgical resident. Preoperative prophylactic antibiotics were
administered (Cefoxitin 2 g + Metronidazole 1g: a single dose injec-
tion). Intra-operative findings (Fig. 2) were: abundant ascites, a
gas-filled, thin-walled, cyst like structures located trough the small

bowl and mesentery. Gastrojejunostomy was carried out using an
omega loop with a biopsy of cystic mesentery lesions. The patho-
logical study showed chronic fibro-inflammatory changes without
signs of specificity or malignancy. Postoperative course was simple.
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 structures located trough the small bowl and mesentery.

he patient was  discharged on the seventh postoperative day, then
e was  lost to follow-up. He did not show up for his post-operative
ppointments.

.2. Case 2

57-year-old male patient, with a 20-pack-year smoking history,
dmitted to the emergency for diffuse abdominal pain, starting
pigastric, and vomiting with mild abdominal distension asso-
iated with chronic constipation, for two  months. Operated in
009 for perforated pyloric peptic ulcer, by midline laparotomy.
n examination, his vital signs were: temperature 37.3 ◦C, pulse
0/minute, respiratory rate 18/minute, and blood pressure 110/60
mHg. An abdominal examination revealed a mild distension of his

bdomen without signs of peritonitis. His abdomen was tympanic
o percussion. Abdominal CT (Fig. 3) showed a low abundance pneu-

operitoneum with moderate abundance intraperitoneal effusion.
ith small bubbly cysts beneath the intestinal serosa in pelvic loca-
ion. The colon was  interposed between the liver and diaphragm
Chilaiditi Syndrome) and a good opacification of mesenteric ves-
els. Blood biochemistry revealed normal level of white blood
ells (8940/�l), with normal C-Reactive Protein (0.5 mg/l). In
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Fig. 3. A- Abdominal CT showing: low abundance pneumoperitoneum (green arrow) with intraperitoneal effusion (red arrow). With the demonstration of small bubbly cysts
beneath the intestinal serosa (blue arrow) and Chilaiditi Syndrome (red arrow).
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Fig. 4. Abdominal X-ray showing a very abundant pneumoperitoneum under d

front of these findings, the diagnosis of PCI was the top of dif-
ferential. Gastrointestinal perforation was rejected because of the
absence of clinical and biological signs of peritonitis. A nasogas-
tric tube was placed with antibiotic therapy (Metronidazol 500
mg:  3 times/day during 10 days) was administered. Eso-gastro-

duodenoscopy was realized, which showed gastric stasis with
antral gastritis, and large bulbar duodenal stenotic ulcer which
remains passable. Several biopsies were performed. The patho-
logical examination showed non-specific inflammation, with the
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agm (yellow arrows) multiple small gas cysts lining the intestinal (red arrow).

resence of Helicobacter Pylori. The patient received medical
reatment for his Helicobacter Pylori (HP) gastritis: Proton pump
nhibitor: Omeprazol (20 mg), Clarithromycin (500 mg), Amoxi-
illin (1 g) twice daily during 14 days, and was then referred to
he gastro-enterology department for endoscopic dilation sessions.

e was seen in two  follow-up visits at 2 weeks and 4 weeks, he
nished his treatment of HP gastritis and benefited of two  endo-
copic dilatation sessions. The course was marked by good clinical
utcomes.



K. El Hattabi, O. Lafkih, F. Bensardi et al. International Journal of Surgery Case Reports 81 (2021) 105772

 (blue

n
a
c
i
o
l
m
r
r
c
s
a
p
t
a
b
o
c
u
u
t
c
s
a

u
t
t
m
s
T
t

Fig. 5. Abdominal CT scan showing the presence of abundant pneumoperitoneum
ascites  (yellow arrow).

2.3. Case 3

44-year-old male, who  was admitted to our surgical depart-
ment with diffuse abdominal pain associated with postprandial
vomiting and few episodes of liquid diarrhea. He was followed in
gastro-enterology department for a gastric ulcer on proton pump
inhibitors for 3 years. Without any previous surgical history. On
examination his blood pressure was 120/60 mm Hg, heart rate
was 75 beats/min, body temperature was 37 ◦C, and respiratory
rate was 18 breaths/min. Abdominal examination found a dis-
tended abdomen, without tenderness and tympanic on percussion.
The abdominal x-ray (Fig. 4) revealed abundant free-air under the
diaphragm. Abdominal CT scan (Fig. 5) showed abundant pneu-
moperitoneum identified in the perihepatic and inter-loop location,
multiple air-filled cysts in the intestine wall, and moderate ascites
with good opacification of the mesenteric vessels. The laboratory
test had noted a normal white blood cell level at 9180/�l,  and
normal CRP at 2.7 mg/l. In front of these findings, the diagno-
sis of PCI was the top of differential. Gastrointestinal perforation
was rejected because of the absence of clinical and biological
signs of peritonitis. A nasogastric tube was placed and antibiotic
therapy (Metronidazole 500 mg:  3 time/day during 10 days) was
administered. Eso-gastroduodenal fibroscopy was performed, and
showed the presence of bulbar duodenal narrowing which remains
passable, with erythematous fundic and antral gastritis. Several
biopsies were performed, the anatomopathological study showed
non-specific inflammatory change, with moderate chronic gastritis,
testing for Helicobacter pylori was negative. The patient was then
referred to the gastroenterology department for endoscopic dila-
tion sessions, and he was seen in two follow-up visits at 4 weeks
and 6 weeks with good clinical evolution.
3. Discussion

Pneumatosis cystoides intestinalis is a rare condition that is
always underestimated because of its frequently asymptomatic
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 arrow) multiple air-filled cysts in the intestine wall (red arrows), and moderate

ature [6]. In the literature, studies are dominated by case reports
nd small series with few retrospective studies [7]. PCI lesions
an sit from the esophagus to the rectum over the entire gastro-
ntestinal tract [8]. The most common symptoms of PCI are diarrhea
r constipation, bloody stools, abdominal pain, asthenia or weight

oss. It has been suggested that these symptoms are caused by
echanical effects of the cysts, but in many cases even large cysts

emain asymptomatic [9]. PCI is diagnosed using imaging tests (x-
ays or CT scan). An x-ray of the abdomen shows multiple small gas
ysts lining the intestinal walls with pneumoperitoneum. A CT scan
hows multiple gas cysts in the intestinal walls. PKI is sometimes
ccompanied, as an indirect sign, by pneumoperitoneum, gas in the
ortal vein or Chilaiditi syndrome (found in one of our patients). In
he cases we  presented, massive pneumoperitoneum was found in
ll 3 cases with multiple small gas cysts in the wall of the small
owl and colon on the CT scan. Notably in all 3 cases, ascites was
bserved on the CT scan. The appearance of gas cysts on the CT scan
an be described as linear, circular and bubbly; however, it is not
seful for determining the severity of PCI [3]. The more widespread
se of CT scans in recent years has led to increased recognition of
his pathology. Careful correlation of the clinical presentation with
orroborating biological tests should determine whether a con-
ervative medical approach or emergency surgical exploration is
ppropriate [10].

PCI is often benign and only conservative treatment, and follow
p is warranted. Treatment of PCI is generally reserved for symp-
omatic patients [11,12]. A serious cause of intestinal pneumatosis
hat requires immediate medical and/or surgical management

ust first be eliminated. The CT scan findings (associated signs of
everity) must be compared with the clinical and biological data.
hen, benign causes can be suggested and the treatment can be
hat of the cause (stenosing duodenal peptic ulcer in our cases)

13,14]. Medical treatment can sometimes be proposed: Antibiotics
metronidazole, tetracycline, ampicillin and vancomycin) reduce
he production of hydrogen, but have an inconstant effect. Oxy-
en therapy hyperbaric has a bactericidal effect [15]. In our first
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case, surgery was only indicated to manage his complete stenosing
duodenal peptic ulcer.

4. Conclusion

PCI is a benign pathology that can be secondary to several dis-
eases including peptic ulcer, its treatment is essentially based on
the treatment of the underlying cause (ulcer stenosis), it can be
medical or surgical. Knowledge of this rare pathology makes is
important to avoid unnecessary exploratory laparotomy.
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