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Abstract
Introduction: Pneumoretroperitoneum is defined as the presence of retroperitoneal air [1] revealed by imaging examinations such as 
abdominal radiography and computed tomography. The most common causes of pneumoretroperitoneum are intestinal perforation, gas 
bacterial infections, botulism, or complications of pneumomatosis intestinalis [2,3,4].
Case presentation: A 73-year-old patient, known with a significant cardiac pathology, liver cirrhosis, and past history of pulmonary TB, 
presented with an altered general status and pain in the left hypocondrium and flank and bilateral lumbus with irradiation in the lower 
limbs. The thoracic-abdominal-pelvic tomography revealed an osteolytic vertebral tumor at the level of the L5 vertebra with air content 
and pneumoretroperitoneum. The patient was monitored by a multidisciplinary team (general surgeon, neurosurgeon, anesthesiologist), 
the treatment being adapted to the complex pathology, with the improvement of the general status, the presumptive diagnosis being a 
vertebral tumor with intraspinal tissue or vertebral osteomyelitis. Surgery was suggested to the patient in order to biopsy the tumor but 
he refused it.
Literature review: Most often in literature, pneumoretroperitoneum appears as a complication of the incidents encountered during 
endoscopic procedures, when the perforation of the intestine can occur. The imaging diagnosis of pneumoretroperitoneum can be done 
using abdominal and thoracic radiography, but the “gold standard” is computed tomography.
Conclusions: Pneumoretroperitoneum can have a multitude of causes, with extremely varied etiologies, the main cause being 
represented by intestinal perforation during colonoscopy. There is no standard protocol for choosing the treatment of the patients 
with pneumoretroperitoneum, the choice depending on the cause, the general status of the patient, and the surgeon's choice.
represented by intestinal perforation during colonoscopy. There is no standard protocol for choosing the treatment of the patients with 
pneumoretroperitoneum, the choice depending on the cause, the general status of the patient, and the surgeon's choice.

Introduction
Pneumoretroperitoneum is defined as the presence of air in the 
retroperitoneum[1] revealed by imaging examinations such as 
abdominal radiographies and computed tomography.
The most common causes of pneumoretroperitoneum are intestinal 
perforation (septic, iatrogenic or traumatic), infections with gas 
producing bacteria, botulism, or complications of pneumomatosis 
intestinalis [2,3,4]. In most cases of pneumoretroperitoneum, emergency 
surgery is required [1].
Most often in literature, pneumoretroperitoneum is described as a 
result of colonic perforations following colonoscopy, with 27 cases 
reported between 1974-2018 [2,3,5,6,7].

Case presentation
A 73-year-old patient, known with a significant cardiac pathology, 
liver cirrhosis, and past history of pulmonary TB, presented with an 
altered general status and pain in the left hypocondrium and flank and 
bilateral lumbus with irradiation in the lower limbs.
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Biologically free of leukocytosis (6,730 leukocytes/mm3), mild anemia 
(Hb = 9.89g / dl).
The upper gastrointestinal endoscopy performed in emergency 
conditions revealed grade A esophagitis, and active bleeding from a 
duodenal polyp for which hemostasis was performed by injection with 
adrenaline.
Abdominal radiography without hydroaeric levels, without 

penumoperitoneum. The thoracic-abdominal-pelvic tomography 
revealed an osteolytic vertebral tumor at the level of the L5 vertebra 
with air content and air migration into the medullary canal and the 
retroperitoneal space. Secondary liver metastases. A pulmonary 
nodule in the upper lobe of the left lung. Left mediastinal and hilar 
adenopathies. At the same time, the imaging examination raised the 
suspicion of pneumoperitoneum.

Under antibiotic, hemostatic, antisecretory, antalgic, antiemetic, 
prokinetic treatment, hemohydroelectrolytic and acid-base 
rebalancing, the abdominal symptomatology improved. An MRI of the 
lumbar column was performed and it revealed vertebral compression 
at the level of L5. 
The patient continued to be monitored by a multidisciplinary team 
(general surgeon, neurosurgeon, anesthesiologist), the treatment 
being adapted to the complex pathology, with the improvement of 
the general status, the presumptive diagnosis being a vertebral tumor  
L5 with intraspinal tissue L5 and S1 or vertebral osteomyelitis L5 with 
intraspinal inflammatory tissue. 
Surgery was suggested to the patient for a vertebral biopsy and 
vertebroplasty at the level of the vertebral column, which he refused, 
being transferred to an oncology department in order to determine 
the subsequent therapeutic course.
Taking into account the tomography, the neighboring between the 
aeric accumulation and the vertebral suppurative process, there is a 
high probability that the pneumoretroperitoneum was caused by this.
Literature review
Causes of pneumoretroperitoneum
Most often, in the literature, pneumoretroperitoneum appears 
as a complication of the incidents encountered especially during 
endoscopic procedures, when bowel perforation may occur. The rate 
of perforation of the intestine during a colonoscopy varies between 
0.016% and 0.21%, following a diagnosis colonoscopy [5,6,7], the rate of 
perforation of the intestine during colonoscopic procedures being 
between 0,2% and 5% [6, 7], the sigmoid being affected most often [7].
In the specialty literature, a number of 27 cases of post-colonoscopy 
bowel perforation with pneumoretroperitoneum [2,3,5,6,7] have been 
described, out of which 15 cases were associated with polypectomy 
[2,6]. At the same time, we have identified in the specialty literature 
a case of pneumoretroperitoneum associated with the dilatation of 
a colorectal anastomosis performed endoscopically, and a case of 
pneumoretroperitoneum by sigmoid perforation as a complication of 
diverticulitis [5].

Regarding pneumoretroperitoneum by intestinal perforation as a 
result of a diagnostic colonoscopy, this occurs especially in patients 
with colon diverticulosis [8].
Pneumoretroperitoneum caused by perforations of the segments of 
the digestive tract has also been described as a complication of rectal 
biopsies and the perforation of the third part of the duodenum [3], a 
complication of the Delorme procedure in the case of rectal prolapse 
[9], in the case of gastroduodenitis with Helicobacter pylori [10] and 
in the case of prolonged vomiting syndromes or emesis induced by 
Ipecac syrup [10,11].
Another cause of pneumoretroperitoneum is acute necrotizing 
hemorrhagic pancreatitis, in literature pneumoretroperitoneum being 
described in the case of six patients diagnosed with acute necrotizing 
hemorrhagic pancreatitis.
So far, 45 cases of pneumoretroperitoneum have been described 
in literature, out of which 27 cases resulting from colonoscopic 
procedures, 6 cases of patients with acute necrotizing hemorrhagic 
pancreatitis, 2 cases of patients with gastroduodenitis with 
Helicobacter Pylori and one case each with the following pathologies: 
a complication of the Delorme procedure [9], prolonged vomiting 
syndrome [10], vomiting syndrome induced by the Ipecac syrup [11], 
the Macklin effect [12], necrotizing fasciitis [13], air flux inversion of 
the HemoVac system [3], intestinal necrosis as a complication of 
chemotherapy with Docetaxel [14], posttraumatic vaginal dilaceration 
[1], intestinal pneumomatosis post heart transplant [13], and lavage with 
hydrogen peroxide of the cavity of an ischiorectal abscess [15].
Clinical diagnosis
Insofar as the symptomatolgy of the pneumoretroperitoneum is 
concerned, it is rather frustrating and nonspecific.
Regarding the local signs, in the cases presented in the literature, 48% 
of the patients had abdominal pain [1,2,3,4,5,7,9,13,14], 16% of the patients had 
subcutaneous emphysema at the level of the abdominal wall [4,6,7]. At 
the same time, in 11% of the cases [7,12] the presence of subcutaneous 
emphysema at the cervical level was mentioned and in 5% of the cases 
the presence of lateral thoracic subcutaneous emphysema [12], lumbar 

The CT scan showing the L5 vertebral tumor and retropneumoperitoneum
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pain [2] and metrorrhagia [1] was mentioned. 
Regarding the general signs, sweating in 34% of cases [3,5,6], fever in 22% 
of cases [7,15] and tachycardia [3,6] were mentioned in the literature and 
in 11% of the cases dyspnea [3] and vomiting [10] were present.
Regarding the biological samples, most of the patients had leukocytosis 
[2,4,7,13] and elevated values of fibrinogen [7,13].

Imaging examinations
Sometimes simple abdominal radiography and thoracic radiography 
may reveal pneumoretroperitoneum, but the images are not specific 
[13]. However, classical radiology can diagnose pneumoretroperitoneum 
by performing lateral abdominal radiographies (on the sagittal 
plane) or lateral thoracic radiographies [3]. In the specialty literature 
the diagnosis of pneumoretroperitoneum by performing an oral 
colecistography [3] has also been described.
Computed tomography is the “gold standard” in the diagnosis of 
pneumoretroperitoneum, being able to provide data on its localization 
and extent, as well as data which may identify its cause [2,13].
Magnetic resonance inaging (MRI) is described in literature as a good 
imaging method of diagnosis, but its usefulness is limited by both 
supersensitivity and costs [2].
Classification of pneumoretroperitoneum
Pneumoretroperitoneum presents a multitude of causes with a wide 
local regional distribution. Taking this into account, we would like to 
propose a classification of pneumoretroperitoneum according to its 
source.
I. Local - trauma, infections, retroperitoneal tumors, urologic surgical 
procedusres
II. Vicinity - pathology of the ascending and descending colon, 

complications of colonoscopy and colonoscopic procedures, vertebral 
pathology
III. Distance - 1. Mediastinum (the Macklin Effect), pneumothorax and/
or pneumomediastinum retroperitoneally fused
2. Peritoneum (associated with intraperitoneal pathological processes)
3. Perianal pathology
The association of the pneumoretroperitoneum with the 
pneumomediastinum and the pneumoperitoneum
Can the association of the retropneumoperitoneum with the 
pneumoperitoneum change the therapeutic attitude?
Out of the total of 45 patients diagnosed with pneumoretroperitoneum, 
in 7 cases the pneumoretroperitoneum was associated with 
pneumomediastinum and in 10 cases the pneumoretroperitoneum 
was associated with pneumoperitoneum, 5 of these patients 
undergoing surgery. Can the association of retropneumoperitoneum 
with pneumoperitoneum change the therapeutic attitude?
The treatment of pneumoretroperitoneum
Out of the total of 45 cases with pneumoretroperitoneum, in the 
case of 35 patients, the first intention was to adopt a conservative 
management (digestive rest, hydroelectrolytic rebalancing, broad-
spectrum antibiotics and symptomatic treatment), with 34 patients 
showing a favorable evolution without requiring surgery.
Out of the 11 patients who required surgery, 8 had a favorable evolution, 
whereas 3 patients had an unfavorable evolution which lead to death. 
The deceased patients presented with a very serious general status 
when they came to the emergency room. Retroperitoneal drainage 
was performed in 4 cases associated with other surgical procedures

Patients who required surgical treatment

In the cases of pneumoretroperitoneum which occurred as 
complications of colonoscopy, in most instances the treatment 
consisted in an initially conservative treatment. According to Cirt et 
al., out of the total of 24 cases of pneumoretroperitoneum described 
in the literature during the period 1974-2006, only 2 required 
surgery [7]. The conservative management consisted in digestive 
rest, hydroelectrolytic rebalancing, broad-spectrum antibiotics and 
symptomatic treatment [6]. The success rate of the conservative 
treatment in the cases of pneumoretroperitoneum produced by 
the perforation of the intestine is between 33% and 73%, and the 
improvement of the general status of the patient should occur within 

24-48 hours after the initiation of the treatment [6,7].
Recently, endoscopic clipping followed by a conservative treatment 
has been described in the case of  patients with small perforations 
without symptoms of peritonitis [7].
The surgical treatment is indicated when, during the colonoscopy, an 
unsatisfactory preparation of the colon is noticed, with the presence 
of faecal matter in the digestive tract, in the presence of signs of 
peritonitis, in the presence of intestinal occlusion phenomena or in 
the absence of any improvement of the general status of the patient, 
both clinically and paraclinically. It may  range from the suturing of the 
intestinal perforation up to a segmental colectomy.
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Discussions
Pneumoretroperitoneum may have widely varied causes, the 
most frequently mentioned cause being represented by colonic 
perforation during endoscopic maneuvers. From the literature 
we reviewed, the case presented by us is the first reported case 
of pneumoretroperitoneum caused by a suppurated tumor or 
osteomyelitis at the level of the vertebral column. 
Both in the literature and in the presented case, the abdominal pain 
was the main symptom, the patient presenting upon hospitalization 
pain in the left hypocondrium and flank and bilateral lumbus with 
irradiation in the lower limbs. 
Pneumoretroperitoneum can be associated with pneumoperitoneum 
and pneumodiastinum [2,3,5,6,7,9,11,12,13,14], in our case the 
pneumoretroperitoneum being associated with the presence of air in 
the vertebral canal.
Pneumoretroperitoneum can present a wide range of causes, situated 
both at the local level (retroperitoneal pathology), in the vicinity (the 
pathology of the ascending and descending colon), and at a distance 
(the Macklin effect), in our case the pneumoretroperitoneum being 
caused by a local pathology (suppurated tumor or osteomyelitis at the 
level of the vertebral column).
Both in the presented case and in the literature, computed 
tomography remains the investigation of choice in the diagnosis of 
pneumoretroperitoneum.
In the presented case, a conservative treatment was chosen as the 
first intention, with the favorable evolution of the patient who 
subsequently refused the surgical treatment.

Conclusions
Pneumoretroperitoneum may have a multitude of causes, in the 
literature the main cause of the occurrence of pneumoretroperitoneum 
being represented by intestinal perforation during colonoscopic 
procedures.
Often, pneumoretroperitoneum is associated with 
pneumomediastinum and pneumoperitoneum, but it can also be 
associated with air migration in the medullary canal.
The symptomatology of pneumoretroperitoneum is nonspecific. 
In the specialty literature, the patients diagnosed with 
pneumoretroperitoneum present especially with abdominal 
distension, sweating and dyspnea.
The imaging diagnosis of pneumoretroperitoneum can be done with 
an abdominal and thoracic radiography, but the “gold standard” is 
represented by computed tomography.
In most cases, pneumoretroperitoneum is treated conservatively, 
surgery being indicated in the cases of acute peritonitis, intraperitoneal 
and/or retroperitoneal collections, or when the conservative treatment 
failed.
It remains to be discussed whether the conservative treatment as a first 
intention should also be maintained if the pneumoretroperitoneum 
is associated with pneumoperitoneum. The association between 
pneumoretropetroperitoneum and pneumoperitoneum can widen 
the surgical indication.
There is no standard protocol for choosing the treatment of the 
patients with pneumoretroperitoneum, its choice depending on 
the cause of the pneumoretroperitoneum, the general status of 
the patient, the choice of the surgeon and the effectiveness of the 
conservative treatment.
The rare diagnosis of pneumoretroperitoneum can also be explained by 
the fact that classical radiography (abdominal X-ray, thoracic X-ray) does 
not provide specificity of the diagnosis, and pneumoretroperitoneum 
can easily be confused with pneumoperitoneum, thus indicating 

laparotomy without further investigations. At the same time, 
the subdiagnosis of the pneumo-retroperitoneum in the case of 
necrotizing fasciitis or acute necrotizing hemorrhagic pancreatitis may 
be explained by the fact that these patients arrive at the emergency 
room with a serious general status, with clear signs of acute peritonitis, 
and, consequently, these patients are taken to the operation room 
without further investigations.
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