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A rare case of pneumatosis cystoides intestinalis with bowel perforation and secondary sepsis

MATERIALS AND METHODS: We present here the case of an 83 y.o. male with intestinal perforation from pneumatosis
cystoides intestinalis and consequent sepsis.
RESULTS: The patient underwent urgency intestinal resection in our institute, with complete restitution ad integrum
Discussion: Pneumatosis cystoides intestinalis is a rare affection, which can be categorized as primary (15%) or idio-
pathic(85%). The clinical appearance can be very variable from patient to patient, since it can be completely asympto-
matic or start with life-threatening clinical presentation of bowel perforation and sepsis. There are various theories about
the formation of the gas bubbles trough the intestinal wall. The mechanical theory assumes that the gas, tearing trough
the intestinal wall seeps trough it. The bacterial theory assumes that antibiotic treatment, such as with metronidazole,
allows the creation of gas by microbiological elements like Clostridium Perfringens or Clostridium Difficile. The pul-
monary theory, instead, assumes that air released from ruptured alveoli gets into the mediastinum and retro peritoneum,
reaching the intestinal tract. The treatment is conservative most of the times, except for the cases of intestinal perfora-
tion and sepsis. 
CONCLUSIONS: Despite of the long history of the disease, with the first description in 1783, little is known nowadays
about PCI, due to the rarity of symptomatic disease. Further studies are needed to better evaluate the aetiology of the
condition, and the prognostic criteria, which may be very important for clinical decisions about conservative or surgical
treatment. 
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Vernoi in 1783, while the first to subcategorize it in
primary or idiopathic type (15%) and secondary type
(85%) was Koss in 1952 2. The secondary type of the
disease can be associated with ileal surgery 3, colono-
scopies 4, chronic pulmonary disease 5, connective tissue
disorders 6 or ingestion of sorbitol 7 or lactulose 8. The
clinical presentation of the disease is varying from patient
to patient, some being completely asymptomatic, while
in other cases abdominal pain, diarrhoea, abdominal dis-
tension, constipation, bloody stool, flatus, anorexia,
weight loss and even life threatening clinical presenta-
tions with bowel perforation and sepsis can be observed
9,10. We report here a case of an 83 year old male with
a bowel perforation and consequent sepsis from PMC
which came to our attention and was treated in our
institution.

Introduction

Pneumatosis cystoides intestinalis is a rare affection, with
a reported incidence of 0.03%, which may occur in any
age group 1. The first to describe the disease was Du
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Case Experience 

The patient is an 83 y.o. caucasian male, affected by
Alzheimer syndrome and COPD, who had prevoius
laparoscopic cholecystectomy 15 years before. When he
presented to emergency unit hyperpyrexia, abdominal
pain, confusional status and dyspnoea were relieved. The
abdomen was intensely painful, tense, with positive
Blumberg sign. There was no leucocytosis (WBC 7100,
neutrophils 71%), while an abundant quantity of free
air, a moderate quantity of free fluids and some intra-
mural bubbles of air in the 1st bowel loop were found
with an abdominal CT scan (Fig. 1). The patient under-
went urgency laparotomy, as a laparoscopic approach was
contraindicated by the anaesthesiologist, due to poor res-
piratory functionality. 

Results 

At surgical exploration a moderate quantity of intestinal
content was found in the peritoneum, and a bowel loop
extending for 30 cm, 10 cm after the Treitz ligament,
presented multiple intramural bubbles of air (Fig. 2). An
intestinal resection, including the perforated bowel loop
was performed. The intestinal continuity was re-estab-
lished with a mechanic anisoperistaltic latero-lateral anas-
tomosis and an abundant peritoneal washing with 10
liters of hot saline solution was carried out. Two surgi-
cal drainages were positioned near the anastomosis and
in the Douglas cavity. The patient was then transferred
to the ICU unit, where he was estubated after 24 hours,
and retransferred to the surgery division after 48 hours.
Cycles of non invasive ventilation were carried out up
to the 3rd P.O. day, when the patient started oral intake
and an intense program of physiokinesitherapy. The
drainages were removed at 4th and 5th P.O. days. The
vesical catheter was removed at 4th P.O. day. After com-
plete recovery, the patient was discharged from hospital
at 11th P.O. day. The histological examination of the
specimen reported a bowel loop of the length of 38 cm
with signs of pneumatosis cystoides intestinalis (Fig. 3).
After an uneventful follow up of 22 months, the patient

underwent a severe respiratory infection and died due to
the complications of the latter disease.

Discussion

The physiopathologic mechanism which leads to PCI is
mostly unknown. Inflammation, physical damage of
intestinal mucosa, nutritional imbalance with disbacte-
riosis, gastrointestinal dysmotility and immune dysfunc-
tion have been proposed as possible causes of the dis-
ease 11 The gaseous cysts have been found to contain
nitrogen, hydrogen and carbon dioxide 12. The most
common site of involvement is the ileum, followed by
the colon. In 20% of the cases both of the intestinal
tracts are affected 13. As for the aetiology, there are var-
ious theories about the formation of the gas bubbles
trough the intestinal wall. The mechanical theory assumes
that the gas, tearing trough the intestinal wall seeps
trough it 14. The bacterial theory assumes that antibiot-
ic treatment, such as with metronidazole, allows the cre-
ation of gas by microbiological elements like Clostridium
Perfringens or Clostridium Difficile. The pulmonary the-
ory, instead, assumes that air released from ruptured alve-
oli gets into the mediastinum and retro peritoneum,
reaching the intestinal tract. The latter theory is sustained
by the fact that PCI is often associated with COPD and
asthma 5,15. PCI affects the three layers of the intestinal
wall. The cysts have no real wall and in 50% cases they
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Fig. 1: Preoperative CT scan (red arrows on intraparietal bubbles
of the 1st bowel loop). Fig. 2: Intraoperative aspect of the ileum.
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automatically disappear 16. Most of the patients are com-
pletely asymptomatic. Complications occur in 3% of the
cases, due to the occlusion of intestinal lumen, bleeding
or necrosis with perforation 17. PCI is only visible on
plain abdominal radiographs in about two-thirds of the
patients. On US examination, reverberation due to the
air content of the bubbles may be visible 18. The most
characteristic findings are on CT scan, where some grape-
like clusters or honeycomb-shaped shadows may be vis-
ible along the intestinal wall. These clusters can be asso-
ciated with free air or fluids, as in the reported case 19,20.
Currently, conservative management with administration
of oxygen, to help reabsorption of the bubbles, is rec-
ommended in most of the patients. Some Authors pro-
pose the application of Bifidobacterium to regulate dis-
bacteriosis and improve the function of gastrointestinal
tract 9. Surgery represents the second choice in case of
life-threatening complications such as perforation and
intestinal necrosis 21-25. A laparoscopic approach may be
indicated in cases where the conditions of the patient
allow the pneumoperitoneum 13. In the presented case a
conservative approach or laparoscopy were contraindi-
cated due to the very poor clinical conditions of the
patient, with particular regard to respiratory function.

Conclusions

Despite of the long history of the disease, with the first
description in 1783, little is known nowadays about PCI,
due to the rarity of symptomatic disease. Further stud-
ies are needed to better evaluate the aetiology of the
condition, and the prognostic criteria, which may be very
important for clinical decisions about conservative or sur-
gical treatment.

Riassunto

Nel presente articolo, viene illustrato il caso di un
paziente di 83 anni, presentatosi in Pronto Soccorso con
i segni di una perforazione intestinale e conseguente sep-
si. La diagnosi si riferiva ad una pneumatosi cistoide

intestinale, una rara affezione spesso associata a BPCO,
da cui lo stesso risultava affetto. Il pz. è stato sottopos-
to presso il Nostro Istituto ad intervento di resezione
intestinale in urgenza, con decorso post-operatorio privo
di complicanze. La pneumatosi cistoide intestinale può
essere classificata come primaria (15% dei casi), o
idiopatica (85% dei casi). I sintomi clinici possono essere
estremamente variabili da paziente a paziente, dato che
la patologia può risultare completamente asintomatica o
piuttosto esordire con i segni di una peritonite da per-
forazione intestinale con stato settico generalizzato.
Esistono differenti teorie a proposito della formazione
delle bolle aeree nel contesto della parete intestinale. La
teoria meccanica postula che il gas, erompendo attraver-
so la parete intestinale, si insinui attraverso la stessa. La
teoria batterica, invece, parte dal presupposto che il trat-
tamento antibiotico, per esempio con metronidazolo,
potrebbe permettere la creazione di gas da parte di agen-
ti patogeni come il Clostridium Perfringens o il
Clostridium Difficile. 
Di contro la teoria polmonare considera che la fuorius-
cita di aria in seguito alla rottura degli alveoli, insin-
uandosi nel mediastino e retroperitoneo, potrebbe rag-
giungere il tratto intestinale. Il trattamento è conserva-
tivo nella maggior parte dei casi, escludendo quelli che
evolvono in perforazione intestinale. Nonostante la lun-
ga storia della patologia, la cui prima descrizione risale
al 1783, ancora oggi esistono molti punti oscuri sulla
conoscenza dei meccanismi fisiopatologici e clinici per
via della rarità della malattia sintomatica. Sono sicura-
mente necessari ulteriori studi per definire eziologia e
criteri prognostici, anche al fine di guidare il clinico nel-
la diagnosi e tra le opzioni di trattamento conservativo
o operatorio.
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Fig. 3: Histological aspect of the ileal wall.

R
E
A
D
-O

N
L
Y
 C

O
P
Y
 

P
R
IN

T
IN

G
 P

R
O
H
IB

IT
E
D



References

1. Heng Y, Schuffler MD, Haggitt RC, Rohrmann CA:
Pneumatosis intestinalis: A review. Am J Gastroenterol, 1995;
90:1747-758.

2. Koss LG: Abdominal gas cysts (pneumatosis cystoides intestinorum
hominis); an analysis with a report of a case and a critical review of
the literature. AMA Arch Pathol, 1952; 53(6):523-49.

3. Wandtke J, Skucas J, Spataro R, Bruneau RJ: Pneumatosis intesti-
nalis as a complication of jejunoileal bypass. AJR Am J Roentgenol,
1977; 129:601-04.

4. McCollister DL, Hammerman HJ: Air, air, everywhere:
Pneumatosis cystoides coli after colonoscopy. Gastrointest Endosc, 1990;
36:75-76.

5. Gagliardi G, Thompson IW, Hershman MJ, Forbes A, Hawley
PR, Talbot IC.: Pneumatosis coli: A proposed pathogenesis based on
study of 25 cases and review of the literature. Int J Colorectal Dis,
1996; 11:111-18.

6. Sequeira W: Pneumatosis cystoides intestinalis in systemic sclerosis
and other diseases. Semin Arthritis Rheum, 1990; 19:269-77.

7. Duncan B, Barton LL, Eicher ML, Chmielarczyk VT, Erdman
SH, Hulett RL: Medication-induced pneumatosis intestinalis.
Pediatrics, 1997; 99:633-36.

8. Zimmerman AL, Gupta JK, Ingegno AP: Pneumatosis coli fol-
lowing treatment with lactulose. N Y State J Med, 1979; 79:1896-
99.

9. Yong juan wang, Yu ming Wang, Yan Ming Zheng, Hui Qing
Jiang, Jie Zhang: Pneumatosis cystoides intestinalis: six case reports and
a review of the literature. BMC Gastroenterol, 2018; 18 (1):100.

10. Napolitano L, Waku M, Maggi G, Ciarelli F: Cystic intestinal
pneumatosis of the small gut: Etiopathogenesis and review of literature.
Ann Ital Chir, 2018; 19;(7).

11. Pear BL: Pneumatosis intestinalis: A review. Radiology, 1998;
207:13-19.

12. Read NW, Al-Janabi MN, Cann PA: Is raised breath hydrogen
related to the pathogenesis of pneumatosis coli? Gut, 1984; 25:839-
45.

13. Onorati M, Nicola M, Albertoni MM, Maria Ricotti IM, Viti
M, et al.: Pneumatosis cystoides intestinalis: report of a new case of a
patient with artropathy and asthma. Arch Clin Gastroenterol, 2017;
3(1):17-20.

14. Myre LE, Pinon S, Forman WB: Causes of benign asymptomatic
pneumoperitoneum. Am Fam Physician, 2004; 69(1): 29, 32.

15. Aghaei-Afshar M, Mangeli F: A patient suffering from pneumatosis
cystoid intestinalis. Zahedan J Res Med Sci (ZJRMS), 2012; 14(4):
50-52.

16. Tadataka Y: Textbook of gastroenterology. Philadelphia: Lippincott
Williams & Wilkins; 2005: 1809.

17. Galandiuk S, Fazio VW: Pneumatosis cystoides intestinalis. A
review of the literature. Dis Colon Rectum, 1986; 29 (5): 358-63.

18. SugiharaY, Harada K, Ogawa H, Otsuka F, Okada H:
Pneumatosis Cystoides Intestinalis. J Lung Health & Dis (2018) 2
(1): 24-27.

19. Horiuchi A, Akamatsu T, Mukawa K, Ochi Y, Arakura N,
Kiyosawa K: Case report: Pneumatosis cystoides intestinalis associated
with post-surgical bowel anastomosis: A report of three cases and review
of the Japanese literature. J Gastroenterol Hepatol. 1998 May;
13(5):534-37.

20. Devgun P, Hassan H: Pneumatosis cystoides intestinalis: A rare
benign cause of pneumoperitoneum. Case Rep Radiol. 2013;
2013:353245.

21. Azzaroli F, Turco L, Ceroni L, Sartoni Galloni S, Buonfiglioli
F, Calvanese C, Mazzella G: Pneumatosis cystoides intestinalis. World
J Gastroenterol, 2011; 17(44): 4932-936.

22. Behnoush, Behnam & Bazmi, Shabnam & Mohammadi,
Firozeh Bazmi, Elham Dorvashi, Gholam: Pneumatosis intestinalis:
Autopsy finding. Acta Medica Iranica, 2009; 47.

23. Gassend, Jean-Loup & Dimitrief, Maria & Roulet, Daniel,
Cherbanyk, Floryn: Large bowel pneumatosis intestinalis: To operate
or not to operate? BMJ Case Reports, 2016.

24. Chiarugi M, Panicucci S, Galatioto C, Luciani M, Mancini R,
Cucinotta M, Bagnato C, Mazzillo M, Pouli E, Seccia M: La
laparostomia nelle peritoniti secondarie severe [Outcome of laparotomy
for severe secondary peritonitis]. Ann Ital Chir, 2011; 82(5).

25. Caterino S, Cavallini M, Meli C, Murante G, Schiffino L,
Lotito S, Toncher F: Il dolore addominale acuto in chirurgia d’ur-
genza. Studio clinico-epidemiologico su 450 pazienti [Acute abdomi-
nal pain in emergency surgery. Clinical epidemiologic study of 450
patients]. Ann Ital Chir, 1997; 68(6).

F. Manzi, et al.

4 Ann Ital Chir - 2021, 10 - Oct. 25 - Online Epub

R
E
A
D
-O

N
L
Y
 C

O
P
Y
 

P
R
IN

T
IN

G
 P

R
O
H
IB

IT
E
D


