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Abstract
Pneumatosis intestinalis and portomesenteric vein gas 
are rare and potentially severe radiological findings 
that occur both in pediatric and adult populations. 
They actually are radiographic signs of underlying 
intra-abdominal pathology, abnormality or diagnostic 
medical interference. If combined with other radiologi-
cal or clinical signs of intestinal ischemia or sepsis, the 
prognosis is dismal and urgent laparotomy is manda-
tory. We report two cases of surgical treatment with 
ominous outcome in an effort to characterize this find-
ing correctly as an absolute surgical indication or as an 
additional diagnostic criterion that simply marks a fur-
ther breakdown of the systems in patients with a long 
list of severe medical conditions. 
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INTRODUCTION
Pneumatosis is characterized by collections of  gas within 
the wall of  the bowel, which might involve the esophagus, 
stomach, small intestine, and colon[1]. When localized in 
the small intestine or the portomesenteric vein system, it is 
characterized as pneumatosis intestinalis (PI) or portomes-
enteric vein gas (PVG), respectively. PVG can be seen in 
conjunction with or in isolation from PI, and represents a 
different phase of  the same fundamental pathophysiology. 
In PVG, branching lucencies are seen within the mesenter-
ic venous tributaries or in the liver, which often drain sites 
of  PI[2].

There are two main theories that explain the patho-
physiology of  PI/PVG: mechanical and bacterial[3]. The 
mechanical theory supports the hypothesis that PI devel-
ops when defects in the mucosa, in combination with in-
creased intraluminal pressure, allow gas to infiltrate the gas-
trointestinal (GI) tract wall. The bacterial theory postulates 
that PI develops when gas-producing bacteria gain entry to 
the GI tract wall and produce pockets of  gas. Much of  the 
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evidence for these two theories is derived from observa-
tional studies and one could argue that the mechanical and 
bacterial mechanisms could occur simultaneously[4].

The underlying pathological mechanism is most often 
associated with intestinal obstruction (e.g. diverticulitis, ad-
hesions, feeding tubes, tumor, or radiation enteritis), mes-
enteric ischemia due to thrombosis or emboli (e.g. mesen-
teric infarction, or necrotizing enterocolitis in infants), or 
volvulus[5], but also with benign or idiopathic conditions 
(e.g. endoscopic examination, or liver cirrhosis)[6].

Diagnostically, computed tomography (CT) can iden-
tify PI/PVG in such patients. With the added sensitivity 
and increased utilization of  modern CT, PI and PVG are 
being identified more frequently. This poses a difficult 
clinical question because the clinical significance of  PI 
and PVG, identified by modern CT, ranges from benign 
to catastrophic[7]. Historically, their presence has mandated 
laparotomy due to the high mortality rate associated with 
mesenteric ischemia, but practically, surgical treatment 
should always be considered in symptomatic patients[8]. 

We report herein the surgical treatment of  obstructive 
and ischemic abdominal pathology, accompanied by this 
unusual radiological finding, with a lethal outcome. The 
progression of  the patients’ histories according to our 
experience and the study of  the limited number of  case 
series in the international literature led us to useful conclu-
sions on the appropriate treatment of  such patients.

CASE REPORT
A 70-year-old woman with amyotrophic lateral sclero-
sis (Lou Ghering’s disease) and chronic kidney failure 
presented with abdominal distension. As a result of  
neuromuscular malfunctions, she had received feeding 
jejunostomy 3 mo previously, as well as a permanent tra-
cheostoma. The patient presented a backflow from the 
jejunostomy, and clinical signs of  mechanical obstruc-
tion, ileus and fever. Initial laboratory findings showed 
elevated inflammatory parameters and serum lactate 
levels. When the abdominal symptoms progressed, con-
trast-enhanced CT revealed distinct pneumatosis within 
the jejunal wall and fulminant gas embolism in the portal 
vein system (Figures 1 and 2). An exploratory laparoto-
my was carried out due to suspected intestinal ischemia. 
No signs of  mesenteric ischemia or a necrotic process 
were found, but only adhesions that underwent lysis 
(Figure 3). Although, the abdominal tenderness receded, 
the inflammatory laboratory findings were still elevated 
along with increased procalcitonin and positive blood 
cultures. The patient died on the 10th postoperative day 
from manifest disseminated intravascular coagulation 
and multiple organ failure (MOF) due to sepsis. 

The second patient was an 80-year-old man suffer-
ing from chronic kidney failure, with a history of  treated 
abdominal aorta aneurysm, who was in hospital because 
of  acute abdominal pain, severe gas, feces retention, and 
bloating. The clinical symptoms and the laboratory and 
radiological findings (PVG and PI) (Figure 4) aroused sus-
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Figure 1  Fulminant presence of intrahepatic portal vein gas, especially in 
the left lobe of the liver.

Figure 2  Presence of gas in the intestinal wall.

Kyriazanos ID et al . Portomesenteric vein gas

Figure 3  Perioperative image of the distended but not ischemic small 
bowel.

picion of  intestinal ischemia. An emergency laparotomy 
was carried out and 50 cm of  ischemic terminal ileum 
were resected. The patient died on the 22nd postoperative 
day due to severe sepsis and MOF, and during the whole 
period, fever, elevated inflammatory markers, and positive 
blood cultures were present.

In both cases the radiological phenomenon showed a 
significant regression after surgical treatment of  the pri-
mary underlying pathology, along with the patients’ symp-
toms. However, the prognosis and outcome of  the patients 
remained ominous. This raises the question: how seriously 



should a surgeon take into consideration this unique radio-
logical finding, along with the patient’s condition during 
the diagnosis, treatment and prognosis of  abdominal pa-
thology? 

DISCUSSION
Patients who present with PI/PVG fall into three general 
subgroups: mechanical, ischemic, and benign idiopathic, 
with a different range of  age, clinical signs and laboratory 
findings, but with one common feature: an underlying ab-
dominal disease and often previous abdominal surgery[9].

A radiological finding of  PVG does not necessarily 
indicate severe underlying pathology. It can be seen in 
relatively benign situations such as after endoscopic proce-
dures and gastric dilatation, which only necessitate conser-
vative therapy[10]. Traditionally, PVG has been considered 
as an indicator of  bad prognosis and associated with a 
particularly high mortality rate[11,12].

Τhe dilemma is deciding how to manage the patient 
with newly diagnosed PI/PVG[13]. Surgical exploration is 
indicated in a large percentage of  patients with mechanical 
and ischemic causes, as it was clearly demonstrated in the 
two present cases. Unfortunately, aggressive surgical tactics 
often fail. Extremes of  age and comorbidity make many of  
these patients unsuitable for aggressive treatment such as 
revascularization or extended bowel resection. If  expectant 
care is to be recommended, it is imperative for physicians 
to discriminate correctly between PI/PVG that has arisen 
from acute mesenteric ischemia from benign PI/PVG.

In particular, in critically ill patients with clear abdomi-
nal symptoms, radiographic control seems to be a waste 
of  time. After the patient’s resuscitation, salvage surgical 
intervention should be considered. When time is not an 
issue and CT can be performed that results in PI/PVG 
findings, the treatment goal is to deal with the underlying 
pathology in an appropriate manner, surgical or conserva-
tive, according to the three above mentioned causes (i.e. 
obstruction, ischemia, or iatrogenic intervention). When 
ischemia is suspected, the comorbidity factors that should 
be prioritized are the general vascular and heart condition 
of  the patient, physical examination (abdominal pain, dis-
comfort or tenderness, or bloody stools), and laboratory 
findings (serum lactate, or sepsis markers). If  mesenteric 

ischemia is strongly suspected, an exploratory laparotomy 
is preferred if  the general condition of  the patient allows 
it; otherwise, conservative treatment is the only choice. 
However, when ischemia is a likely but not certain diag-
nosis, endoscopy or laparoscopy could offer the physician 
a less invasive method to access bowel viability and rule 
out mesenteric ischemia, while also offering the opportu-
nity for easy conversion to open laparotomy if  necessary. 
The advantages of  these minimally invasive methods are 
known and particularly appreciated for this group of  pa-
tients. Finally, when the differential diagnosis guides the 
physician to a benign situation, especially after a history of  
medical intervention over the previous days, observation 
could be the gold standard, along with medical conserva-
tive management. Additional imaging methods such as 
CT or magnetic resonance imaging mesenteric angiogra-
phy could also count in the final diagnosis of  this benign 
medical situation.

Concerning our patients, according to the above analy-
sis, the first patient with bowel obstruction underwent 
radiological examination for being in a critical but stable 
situation. The signs of  sepsis were ascribed to abdominal 
pathology as soon as other infection sources were exclud-
ed, and because of  her neuromuscular disease, the patient 
did not demonstrate subjective symptoms. Surgical explo-
ration, although therapeutic, did not improve the patient’s 
outcome. For the second patient, surgical management of  
intestinal ischemia was absolutely indicated. However, the 
coexisting morbidity factors predicted a lethal outcome. 
The clinical findings of  the patient were severe and sug-
gested that the radiological examination had less value 
after all, in contrast to the first patient.

Nowadays, with the development of  highly advanced 
imaging techniques, potentially severe pathology, such as 
bowel ischemia, is diagnosed at much earlier stages, which 
allows prompt treatment and significantly reduces mor-
tality[14]. There is no definitive algorithm or accepted path 
of  action in the surgical or medical community[15], and we 
are not sure if  there should be one. PVG is not by itself  
a surgical indication and the treatment depends mainly 
on the underlying disease. The exact role of  PVG as a 
diagnostic criterion probably emerges in patients with an 
inaccurate diagnosis, with a less or equal value to physical 
examination and apparently less value than other comor-
bidity factors. The prognosis is related to the pathology 
itself  and is not influenced by the presence of  PVG.

In conclusion, PVG seems to be a radiological param-
eter along with other diagnostic criteria, but it is certainly 
not proof  of  an ominous outcome in patients with under-
lying intra-abdominal pathology. Additionally, in benign or 
iatrogenic cases, this finding should provide a motive for 
further clinical and radiological evaluation.
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Figure 4  Gas in the intestinal wall and mesenteric veins (arrows).



and hepatic portal venous gas. J Hepatobiliary Pancreat Surg 
2008; 15: 334-337

3	 Schindera ST, Triller J, Vock P, Hoppe H. Detection of hepat-
ic portal venous gas: its clinical impact and outcome. Emerg 
Radiol 2006; 12: 164-170

4	 Nelson AL, Millington TM, Sahani D, Chung RT, Bauer C, 
Hertl M, Warshaw AL, Conrad C. Hepatic portal venous gas: 
the ABCs of management. Arch Surg 2009; 144: 575-581; dis-
cussion 581

5	 Hou SK, Chern CH, How CK, Chen JD, Wang LM, Lee CH. 
Hepatic portal venous gas: clinical significance of computed 
tomography findings. Am J Emerg Med 2004; 22: 214-218

6	 Greenstein AJ, Nguyen SQ, Berlin A, Corona J, Lee J, Wong 
E, Factor SH, Divino CM. Pneumatosis intestinalis in adults: 
management, surgical indications, and risk factors for mor-
tality. J Gastrointest Surg 2007; 11: 1268-1274

7	 Chan SC, Wan YL, Cheung YC, Ng SH, Wong AM, Ng KK. 
Computed tomography findings in fatal cases of enormous 
hepatic portal venous gas. World J Gastroenterol 2005; 11: 
2953-2955

8	 St Peter SD, Abbas MA, Kelly KA. The spectrum of pneuma-
tosis intestinalis. Arch Surg 2003; 138: 68-75

9	 Peloponissios N, Halkic N, Pugnale M, Jornod P, Nordback 

P, Meyer A, Gillet M. Hepatic portal gas in adults: review of 
the literature and presentation of a consecutive series of 11 
cases. Arch Surg 2003; 138: 1367-1370

10	 Gorospe EC. Benign hepatic portal venous gas in a critically 
ill patient. Sci World J 2008; 8: 951-952

11	 Monneuse O, Pilleul F, Barth X, Gruner L, Allaouchiche 
B, Valette PJ, Tissot E. Portal venous gas detected on com-
puted tomography in emergency situations: surgery is still 
necessary. World J Surg 2007; 31: 1065-1071

12	 Morris MS, Gee AC, Cho SD, Limbaugh K, Underwood S, 
Ham B, Schreiber MA. Management and outcome of pneu-
matosis intestinalis. Am J Surg 2008; 195: 679-682; discussion 
682-683

13	 Hussain A, Mahmood H, El-Hasani S. Portal vein gas in 
emergency surgery. World J Emerg Surg 2008; 3: 21

14	 Alqahtani S, Coffin CS, Burak K, Chen F, MacGregor J, Beck 
P. Hepatic portal venous gas: a report of two cases and a 
review of the epidemiology, pathogenesis, diagnosis and ap-
proach to management. Can J Gastroenterol 2007; 21: 309-313

15	 Wayne E, Ough M, Wu A, Liao J, Andresen KJ, Kuehn D, 
Wilkinson N. Management algorithm for pneumatosis in-
testinalis and portal venous gas: treatment and outcome of 
88 consecutive cases. J Gastrointest Surg 2010; 14: 437-448

S- Editor  Cheng JX    L- Editor  Kerr C    E- Editor  Zheng XM

236 June 28, 2010|Volume 2|Issue 6|WJR|www.wjgnet.com

Kyriazanos ID et al . Portomesenteric vein gas


