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Conservative management of pneumatosis intestinalis with
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Abstract
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Background: Pneumatosis Intestinalis (Pl) is a rare and often under-
recognized medical condition, posing challenges for healthcare profes-
sionals. Accurate diagnosis is crucial to prevent unnecessary abdomi-
nal surgeries.
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Case presentation: An 88-year-old patient with right thoracoab-

dominal pain was admitted to the Department of Thoracic Surgery. A
post-admission Computed Tomography (CT) scan revealed Pl extending
from the distal ileum to the hepatic flexure of the colon. Conservative
management, involving gas absorption, symptom resolution, and a re-
turn to normal dietary intake, was successfully employed.
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Conclusion: Distinctive CT findings of Pl are conducive to assessing
the degree and extent of the condition. These observations provide
robust evidence supporting both diagnosis and prognosis. Notably, our
case challenges the current lack of consensus on treatment, suggesting
that conservative treatment can be an effective alternative to surgicily
intervention.
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window setting; Case report.

most patients show no symptoms. Advances in CT scanning
have increased the detection of asymptomatic cases. Howev-

Introduction

Pneumatosis Intestinalis (P1) is characterized by the accumu-
lation of gas within the intestinal wall. It is a complex process
influenced by various factors, including genetic predisposi-
tions, bowel ischemia, inflammatory bowel diseases, systemic
autoimmune diseases, organ transplantation, iatrogenic conse-
quences (e.g., post-endoscopy/ colonoscopy or post-surgery),
and certain pharmacological interventions (e.g., corticosteroids
and chemotherapeutic agents). About 50% of cases of Pl spon-
taneously resolve. Its incidence is unknown, mainly because

er, lack of medical understanding of this condition has led to
misdiagnoses as digestive tract operations, resulting in unnec-
essary major surgeries [1]. At present, the optimal treatment
approach for Pl remains a topic of ongoing debate, with surgery
not emerging as the primary intervention for asymptomatic pa-
tients [2]. Conservative treatment may serve as a viable option
for patients with stable PI. This treatment involves parenteral
nutrition, gastrointestinal decompression, fluid and electrolyte
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supplementation, antibiotics for bacterial infections, and oxy-
gen or hyperbaric oxygen therapy. Treatment choices depend
on a thorough assessment of the patient’s health, clinical pre-
sentation, medical history, and imaging results to determine
the severity of PI. This report sheds light on a case involving a
patient with Pl extending from the distal ileum to the hepatic
flexure of the colon, whose recovery was achieved through ef-
fective conservative management.

Case description

The Ethics Committee of the Shandong University of Tradi-
tional Chinese Medicine Affiliated Hospital waived the need for
ethics approval because this study did not mention sensitive
patient information and had no commercial interests. Written
informed consent for publication was given by the patient. An
88-year-old woman, with a medical history encompassing hy-
pertension, cardiac disease, interstitial pneumonia, rheumatoid
and gouty arthritis, chronic hormone therapy, and a previous
appendectomy for a low-grade mucinous tumor with calcifica-
tion, presented to the Department of Thoracic Surgery at the
Shandong University of Traditional Chinese Medicine Affiliated
Hospital. Unfortunately, she was admitted to the ward due to
worsening right thoracoabdominal pain persisting for 10 days.
Upon admission, the patient complained of localized right thora-
coabdominal pain, initially without fever, which later appeared
in the afternoons, reaching a peak of approximately 38°C. A
comprehensive laboratory evaluation showed an increase in
leukocyte count (13.11x10°/L), neutrophil count (9.68x10°/L,
73.9% elevation), and monocyte count (1.56x10°/L, 11.9% ele-
vation), while a decline in lymphocyte count (1.8x10%/L, 13.7%),
ESR (14 mm/hr), and hypersensitivity C-reactive protein (CRP;
2.3 mg/L), and albumin (35.5 g/L) levels. Legionella pneumophi-
la were found to be negative. The CT scan without contrast indi-
cated the presence of extensive linear or bubbly gas within the
intestinal wall, extending from the distal ileum to the hepatic
flexure, and free air in the perirenal adipose tissue (Figures 1A,
B). Specialized physical examination revealed a soft abdomen
without gastrointestinal type or peristaltic waves, rebound
pain, obvious abdominal muscle tension, or percussion or bow-
el sounds. Radiological assessments suggested a preliminary
diagnosis of PI, without ruling out the possibility of a digestive
tract perforation. Given the patient’s relatively benign clinical
course without overt signs of an acute abdomen, a conserva-
tive management approach was adopted. This included gastro-
intestinal decompression, dietary restriction, venous nutritional
support, mucosal protection, and anti-infection therapy. Fosfo-
mycin sodium/cefoperazone sodium (6g/3g) plus omeprazole
sodium (40 mg) were initiated once a day. Additionally, extracts
from rabbit skin inflamed by vaccinia virus for injection ( ) were
administered daily for pain relief. For nutritional support, fat
emulsion amino acid (17%) glucose (11%) injection (1440 ml)
and 50% glucose injection (200 ml) were administered daily. A
subsequent 2-day follow-up CT displayed a substantial reduc-
tion in PI within the affected intestinal segment, a decrease in
free gas within the perirenal space (Figure 1C). Laboratory find-
ings demonstrated an increase in leukocyte count (9.68x10°/L),
neutrophil count (7.55x10°%/L, 78.1% elevation), and monocyte
count (1x10°/L, 10.3% elevation), while a decline in lymphocyte
count (1.04x10°/L, 10.7% reduction). After a 6-day treatment, a
follow-up CT revealed near-complete absorption of gasin the in-

testinal wall of the affected segment, along with full absorption
of free gas in the perirenal space (Figure 1D). Laboratory results
further confirmed an increase in leukocyte count (8.36x10%/L),
neutrophil count (5.97x10%/L, 71.4% elevation), and monocyte
count (0.96x10°/L, 11.5% elevation), while a decline in lym-
phocyte count (1.23x10%/L, 14.7% reduction). Furthermore, a
Computed Tomography Angiography (CTA) imaging study un-
covered mild proximal mesenteric artery stenosis, accompanied
by atherosclerotic calcified plaque. Reduced blood flow to the
intestines due to arterial stenosis and atherosclerosis can lead
to tissue damage and compromise the integrity of the intestinal
wall. This compromised integrity may allow gas to accumulate
within the intestinal wall, leading to PI. Following conservative
treatment, the patient experienced a gradual reduction in chest
and back pain, and their body temperature returned to normal.
The patient’s recovery progressed satisfactorily, allowing the re-
sumption of a regular diet prior to discharge (Figure 2). Upon
discharge, a structured regimen of periodic health check-ups
is strongly recommended for the patient. If any discomfort or
symptoms arise, seeking prompt medical attention is advised.
In similar cases in clinical practice, timely CT scans should be
conducted for accurate diagnosis. Although conservative treat-
ment can be considered based on a thorough evaluation, it is
crucial to closely monitor the patient and be prepared for po-
tential emergency surgery.

Discussion

Pl, also known as pneumatosis cystoides intestinalis, mani-
fests as the presence of gas within the intestinal wall, either ob-
served during surgery or detected through radiological imaging.
The condition is characterized by the accumulation of gas-filled
cysts in the submucosal or subserosal layers of the gastrointes-
tinal wall [1]. The pathogenesis of PI may involve intestinal dis-
eases, systemic diseases, pulmonary conditions, medications,
iatrogenic factors, and trauma. Although PI itself is not a dis-
ease, it serves as a clinical sign with a complex and multifacto-
rial origin. Currently, there is no consensus on the treatment for
Pl, and surgery is not the initial choice for asymptomatic cases,
as spontaneous resolution occurs in about 50% of instances [2].
Managing Pl patients presents a complex challenge due to var-
ied interpretations of its clinical significance and associated CT
findings. This complexity adds a layer of difficulty for clinicians.
The choice of treatment should stem from a thorough evalua-
tion of the patient’s overall health, clinical presentation, medi-
cal history, and imaging results, discerning whether PI poses a
benign or life-threatening risk. The general recommendation is
to initially explore conservative medical and supportive treat-
ments. For patients lacking the physical strength for surgery or
anesthesia, surgical intervention is not advised. However, if CT
confirms life-threatening symptoms such as intestinal perfora-
tion, obstruction, or portal vein gas accumulation, the likeli-
hood of requiring surgical treatment significantly increases.
Because the patient’s clinical course showed no apparent signs
of acute abdomen, the decision was made to opt for conser-
vative management. This approach involved gastrointestinal
decompression, dietary restriction, venous nutritional support,
mucosal protection, and anti-infection therapy. A daily regi-
men of fosfomycin sodium/cefoperazone sodium (6g/3g) plus
omeprazole sodium (40 mg) was initiated. Additionally, once a
day, injections of extracts from rabbit skin inflamed by vaccinia
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intestinal cavity in the afflicted segment.

Figure 1: (A,B) Computed Tomography (CT) images upon admission. Coronal and axial reconstructions through
the lung window reveal the accumulation of gas within the intestinal wall, extending from the distal ileum to the
right hemi-colon. Additionally, free gas is observed in the perirenal space. This gas accumulation in the walls is
positioned interjacent to the mucosal and serous layers, leading to compression and subsequent narrowing of the

(C) Axial CT image through the lung window following 2 days of treatment. A discernible reduction in both the
gas within the intestinal wall of the affected segment and the free gas localized in the perirenal space is observed.
(D) Coronal reconstruction CT image utilizing the lung window after 6 days of treatment. The gas previously
. identified in the intestinal wall of the diseased segment has been almost completely absorbed. )
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Figure 2: The Computed Tomography Angiography (CTA)
image reveals mild stenosis in the proximal mesenteric artery,

\ characterized by the presence of atherosclerotic calcified plaques.
N o
virus (3 ml) were administered for pain relief. Nutritional sup-
port included daily administration of fat emulsion amino acid
(17%) glucose (11%) injection (1440 ml) and 50% glucose injec-

tion (200 ml).
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Although there are many theories regarding the causes and
development of P, no single theory can explain all of the patho-
logical processes. Basically, two primary theories contribute to
the understanding of gas accumulation within the intestinal

wall [3]. The bacterial theory proposes that gas pockets in Pl
originate from bacteria breaching the mucosal barrier, particu-
larly during systemic infections. The mechanical theory posits
that gas is propelled into the bowel wall due to direct injury or
increased intraluminal pressure, which may occur in cases of
pronounced luminal distension, intestinal obstruction, inflam-
matory bowel disease, ischemic bowel disease, gastroenteric
tumors, or following certain interventions, such as colonoscopy,
bowel preparation, anorectal surgery, or transplantation. Dur-
ing immune deficiency, the lymph nodes of the layer contract
and the structural integrity is disrupted. Even if the pressure in
the intestinal cavity is within the normal range, gas in the intes-
tinal cavity can enter the intestinal wall and accumulate. Other
theories, such as the pulmonary theory, nutritional deficiency
theory, and chemical theory, offer additional perspectives on
the potential origins of PI [4]. The pulmonary theory proposes
that chronic obstructive pulmonary disease or cough causes al-
veolar rupture, with the gas spreading along the bronchial
sheath to the mediastinum, abdominal cavity, mesentery, and
intestinal wall. The nutritional deficiency theory proposes that
long-term malnutrition leads to bacterial decomposition of nu-
trients in the intestine, thus producing gas that accumulates
under the mucosa. The chemical theory proposes that long-
term exposure to certain chemical substances or drugs can lead
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to the development of Pl. PI manifests in two distinct forms:
primary (idiopathic) and benign, which accounts for approxi-
mately 15% of cases, while secondary Pl constitutes the remain-
ing 85% [5]. Secondary Pl has been associated with various dis-
orders [6], such as bowel ischemia (53.7%), inflammatory bowel
diseases (12.1%) [7], necrotic gastrointestinal diseases (8.1%),
transmural ischemia or necrosis of the gastrointestinal wall [8],
obstructive pulmonary disease, asthma, systemic autoimmune
diseases, organ transplantation, barotrauma (e.g., during venti-
lation), iatrogenic consequences (e.g., post-endoscopy/colo-
noscopy or post-surgery), and certain pharmacological inter-
ventions (e.g., corticosteroids and chemotherapeutic agents)
[9]. The clinical manifestations of Pl span a wide spectrum,
ranging from benign to potentially life-threatening forms [10].
While some patients may exhibit no symptoms, others may ex-
perience severe manifestations [11]. Common symptoms in-
clude abdominal pain, bloating, diarrhea, bloody stools and fe-
ver. In instances where giant gas cysts obstruct the intestinal
cavity, complications such as intestinal obstruction, intussus-
ception, or volvulus may arise. Rupture of gas cysts can lead to
bloody stools, while the rupture or perforation of serosal cysts
may result in pneumoperitoneum [1,3]. A review of the litera-
ture supports that PI, which typically affects the cecum and
right colon, does not always indicate imminent bowel necrosis.
Frequent symptoms include abdominal pain (54.5%) and dis-
tention (50%), accompanied by diarrhea, bloody stool, nausea,
vomiting, and fever. Laboratory examinations and pathological
biopsies of Pl lack specificity, necessitating reliance on diagnos-
tic modalities such as colonoscopy and imaging techniques, in-
cluding CT, X-ray, and ultrasound. Abdominal upright films often
reveal multiple small airbags in the projection area of the intes-
tinal wall. CT, with its higher spatial resolution for anatomical
structures, particularly when combined with lung window tech-
nology, is especially adept at displaying gas and offering crucial
diagnostic information about the extent and severity of PI.
Common radiological findings include pneumatosis within the
intestinal wall, free air beneath the diaphragm, the identifica-
tion of perforations, and the presence of gas in venous struc-
tures [12]. PI, characterized by the intraoperative or radiological
identification of gas within the bowel wall, is diagnosed through
imaging modalities such as X-ray, CT, and endoscopy, with CT
recognized as the most sensitive and non-invasive diagnostic
tool. Incidental detection of Pl in CT scans often reveals multiple
gas-filled cysts within the mucosa and submucosa of the small
and/or large bowel [13]. The gastrointestinal wall is most fre-
quently affected the ascending colon (55.2%) and the ileum
(34.5%) [14]. In rare instances, the rupture of subserosal cysts
of Pl may lead to pneumoperitoneum without clinical peritoni-
tis (<3%) [15]. Diagnosing Pl can pose challenges, particularly
when gas is confined within the intestinal lumen, nestled be-
tween mucosal folds, or intermixed with feces. This resem-
blance to Pl is especially pronounced when the gas is localized
at a fixed site within the intestinal loop. When suspicion of Pl
arises, comprehensive evaluation through CT scans becomes
imperative, employing both lung window and soft tissue win-
dow techniques for a thorough assessment, with continuous
multilevel observation. Axial CT images prove most effective for
diagnosing Pl, offering insight into the gravity of the gas and aid-
ing in determining its location, regardless of the intestinal lu-
men, the intestinal wall, or outside the intestinal wall. For en-
hanced visualization of the distribution and extent of gas within
the intestinal wall, techniques such as thin-layer reconstruction,
coronal reconstruction, and other multi-plane reconstruction
methods can be employed. It is noteworthy that portal venous

gas, which is an indicator of mesenteric ischemia, can also be
observed in PI [16]. Pl has a complication incidence of 16.3%,
primarily attributed to intestinal obstruction (51.3%) or intesti-
nal perforation (35.9%). Imaging findings indicative of clinically
concerning Pl encompass pneumatosis, free peritoneal fluid,
and soft-tissue bowel wall thickening. On the contrary, the dis-
tribution, presence of free peritoneal air, and the characteristic
morphology (linear vs cystic) of the gas do not necessarily sig-
nify an unfavorable prognosis [17]. As reported by Marc-Olivier
Treyaud [18], the singular CT feature that significantly corre-
lates with ischemia is the diminished contrast enhancement of
the intestinal wall. In the specific instance of Pl discussed in this
paper, distinctive CT features were identified, suggesting a dif-
fuse distribution of gas within the intestinal wall affecting the
distal ileum and various regions of the colon (ascending colon
and colon liver region). Moreover, the presence of free gas in
the right perirenal space indicated the potential occurrence of
spontaneous pneumoperitoneum, possibly stemming from air
leakage following the rupture of an air cyst within the intestinal
wall. Subsequent to this observation, two follow-up CT scans
were executed: an unenhanced CT post a 2-day treatment and
an enhanced CT after a 6-day treatment. The salient markers
denoting improvement in the subsequent CT scans encom-
passed the reduction or absorption of gas within the intestinal
wall and the abdominal cavity. Vigilant monitoring during fol-
low-up CT scans was imperative to identify indications such as
intestinal dilation, thickening of the intestinal wall, mesenteric
fat edema and exudation, and the presence of gas in blood ves-
sels. Notably, the physical examination and imaging assessment
disclosed no signs of abdominal emergency or gas accumula-
tion in the portal vein. The absence of abdominal free perito-
neal fluid, soft-tissue bowel wall thickening, or portal vein gas
further affirmed the benign nature of the case. Giant gas cysts
have the potential to internally or externally compress the bow-
el lumen, resulting in the blockage of the intestinal cavity and,
subsequently, leading to complications such as intestinal ob-
struction, intussusception, or volvulus. The rupture of gas cysts
may, at times, lead to bloody stools, and the rupture or perfora-
tion of serosal cysts can result in pneumoperitoneum, a life-
threatening condition [1,3]. Throughout the treatment course,
the physician vigilantly monitored the patient using CT imaging,
revealing a gradual absorption of gas in the affected intestinal
wall. There were no complications such as portal vein gas accu-
mulation or obstruction, and the patient’s symptoms showed
improvement, substantiating the effectiveness of conservative
treatment and the avoidance of surgery. The abdominal en-
hanced CT scan conducted in this study did not exhibit any re-
duction in the contrast enhancement of the intestinal wall. This
occurrence could be attributed to the examination being con-
ducted after the patient’s symptoms had ameliorated, and the
majority of the gas had been absorbed. It is crucial to recognize
that Pl does not consistently signify acute abdominal symptoms
such as gastrointestinal perforation. Determining the optimal
management approach for Pl patients poses a complex chal-
lenge due to different interpretations of the clinical significance
of Pl and its associated CT findings. Consequently, clinicians face
a potentially intricate task in navigating the absence of a univer-
sally agreed-upon management strategy. However, it is note-
worthy that surgery is not the initial preference for asymptom-
atic cases, as spontaneous regression occurs in approximately
50% of conservatively managed Pl patients [2]. Treatment strat-
egies vary widely, with specific methods for conservative care
tailored to each patient’s unique circumstances. For instance, in
cases of elevated white blood cell counts, assessing changes in
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lymphocytes, monocytes, and neutrophils can guide the selec-
tion of suitable antibiotics. If patients report abdominal pain,
opting for intravenous nutrition instead of gastrointestinal nu-
trition may be a preventive measure against intestinal perfora-
tion or obstruction. In situations where symptoms persist or
worsen, prompt imaging evaluations are essential, and prepara-
tions for emergency surgery should be initiated. Conservative
treatments encompass a range of interventions such as paren-
teral nutrition, gastrointestinal decompression, fluid and elec-
trolyte supplementation, antibiotic treatment for intestinal bac-
terial infections, and the application of oxygen or hyperbaric
oxygen therapy. For the specific Pl case examined in this study,
a conservative therapeutic approach was pursued, involving
gastrointestinal decompression, dietary restriction, venous nu-
tritional support, mucosal protection, and anti-infection thera-
py. This course of action was dictated by the patient’s clinically
benign trajectory, devoid of discernible indications of acute ab-
dominal manifestations. Conservative treatment, characterized
by its non-invasiveness, engenders a comparatively lesser psy-
chological burden for patients and their families when dealing
with the psychological complications associated with surgical
interventions. This delineation renders conservative manage-
ment a more psychologically amenable option for individuals
undergoing treatment for Pl. The selection of an appropriate
treatment course hinges upon a thorough assessment of the
patient’s overall health, clinical manifestation, medical back-
ground, and imaging results to ascertain whether the presence
of Pl poses a benign or life-threatening scenario. The prevailing
recommendation leans towards initiating conservative medical
and supportive measures as the initial approach. Ebrahimian M
et al’s study underscores the effectiveness of conservative
treatment in the short term [19]. It is important to highlight that
the efficacious implementation of conservative therapeutic
measures not only obviated the necessity for surgical interven-
tion but also substantially contributed to the enhancement of
the patient’s overall health and recuperative trajectory. This
substantial reduction in hospitalization duration not only trans-
lates into cost savings but also preserves invaluable temporal
resources for the accompanying family. Additionally, the psy-
chological well-being of both patients and their familial coun-
terparts is expected to manifest a state of alleviated tension and
improved positive affect. Nevertheless, surgical intervention
becomes imperative when confronted with life-threatening
complications, such as bowel obstruction, intussusception,
massive hemorrhage, or the presence of portal vein gas. In cas-
es where the PI patient maintains stability, the clinician may opt
for an initial attempt at conservative treatment, closely moni-
toring the patient’s condition and conducting necessary imag-
ing follow-ups as indicated [20]. The Endoscopic Fine-Needle
Aspiration (EFNA) method emerges as a pragmatic alternative
for Pl treatment, circumventing the need for unwarranted surgi-
cal procedures [21]. In instances of sudden worsening symp-
toms, it is advisable to conduct a CT examination to eliminate
the possibility of intestinal perforation, intestinal obstruction,
or portal vein gas accumulation. Emergency surgery is highly
probable under such circumstances. Patients afflicted with PI
originating from gastrointestinal malignant tumors inevitably
require surgical removal, highlighting the importance for clini-
cians to maintain vigilance for potential exacerbation of Pl [22].
Whether opting for conservative or surgical intervention, a
comprehensive evaluation of the individual patient’s overall
health, clinical presentation, and medical history is imperative.
The synergy of clinical and radiological imaging evaluations
must guide the determination of whether the causative factor is

benign or life-threatening, thereby informing the decision-mak-
ing process for treatment strategies.

Conclusion

Pl presents distinct CT manifestations that serve as valuable
indicators for assessing the severity and extent of pneumato-
sis, along with secondary observations such as peritoneal free
gas, ascites, portal gas, and malignant tumors. These manifesta-
tions not only contribute to the diagnostic process but also play
a crucial role in evaluating prognosis. Conservative treatment
options for Pl involve implementing measures such as intestinal
rest and antibiotic therapy. However, it is imperative to main-
tain close vigilance over the patient’s condition and conduct
timely radiological follow-ups for monitoring Pl progression. In
cases where serious complications arise, surgical intervention
may become necessary.
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