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Abstract
Clostridium difficile infection (CDI) causing pneumatosis intestinalis (PI) is a rare event, de-
scribed mostly in immunocompromised patients. We present the case of a 65-year-old female 
diagnosed with adenocarcinoma of the pancreas who underwent a duodenopancreatectomy 
with lymphadenectomy and adjuvant gemcitabine and capecitabine. Four months after the 
end of chemotherapy, she experienced abdominal pain and intermittent diarrhea which be-
came aggravated within 6 months. CT scans revealed diffuse intestinal pneumatosis and re-
currence of ductal adenocarcinoma. We hypothesize that local pancreatic cancer recurrence 
may lead to gastrointestinal dysmotility with consequent increased risk for CDI. The patient 
had almost complete resolution of PI during the CDI treatment, thus we believe that the CDI 
was directly responsible for PI in this case.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Pneumatosis intestinalis (PI) is defined by the finding of gas within the submucosa and/
or the subserosa of the large or small intestines on abdominal imaging, is a rare disorder. It 
may be associated with multiple causes, such as acquired immunodeficiency, transplant 
status, cancer treatment, scleroderma, cystic fibrosis, systemic lupus, inflammatory bowel 
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disease, colitis, intestinal ischemia, vascular occlusion, trauma, bowel preparation, or just an 
asymptomatic radiographic finding [1]. Infectious agents are the major etiologic factor for PI 
development in immunocompromised hosts, such as cancer patients [2].

The prevalence of PI has been reported in 0.37% of patients undergoing abdominal CT, 
and it typically presents in the fifth to eighth decade of life [3, 4]. Although its clinical course 
is generally quite benign, with around 50% of cases spontaneously resolving, particularly 
when idiopathic, there is still a 20–40% mortality rate, emphasizing the need to differentiate 
between bowel ischemia and benign PI [3]. A previous large study including 500 patients with 
PI during a 10-year period reported that 60% of the cases were classified as a benign disease, 
while 40% of them had a pathologic etiology [1].

The pathogenesis of PI remains unknown and several theories have been proposed. The 
mechanical theory of mucosal disruption predicates that gas dissects into the wall of the 
bowel through breaches in the integrity of a luminal surface and moves along mesenteric 
blood vessels [4]. Likewise, the bacterial theory postulate that gas formed by bacteria gains 
access to the submucosa through a break in the mucosa [2, 5, 6]. Supporters of the biochemical 
theory explain that intestinal bacteria produce an excessive amount of hydrogen which leads 
to increased pressure, causing gas to become trapped within the submucosa [7, 8]. Those who 
advocate the immunosuppressive theory hypothesize that lymphoid depletion causes 
shrinkage of Peyer’s patches, resulting in loss of structural integrity, which in turn permits 
dissection of gas into the bowel wall [4, 9].

Since most cases of PI are benign and asymptomatic, the majority of patients with this 
affection would probably never have been diagnosed. However, if patients are symptomatic 
they typically present with diarrhea, abdominal pain, distension, flatulence, rigidity, absent 
bowel sounds, tenesmus, and even peritonitis. Its complications include portal venous gas, 
pneumoperitoneum, volvulus, intestinal obstruction, perforation, and intussusception [10, 
11]. While some patients can be observed without any aggressive intervention, others demand 
surgery for resection of ischemic bowel due to pathologic PI. Therefore, it is important to 
determine the correct management option, whether to perform an emergency laparotomy for 
an acute intra-abdominal catastrophe or to manage the case conservatively for rather benign 
cases [1]. Health care providers are required to use all of the clinical information available, 
including medical history, physical examination, laboratory findings (particularly lactic 
acidosis and elevated amylase), and the specifics of the radiographic presentation [12]. 
Physical examination remains a mainstay of initial evaluation because patients with peri-
toneal signs typically mandate operative exploration to rule out intestinal perforation or 
ischemia. On the other hand, PI observed in imaging findings without leukocytosis, elevated 
lactic acid, and poor clinical examination findings could be treated conservatively. Management 
of this affection in non-life-threatening symptomatic patients includes antibiotics, elemental 
diet, and inhaled or hyperbaric oxygen. In asymptomatic patients, usually no therapy is indi-
cated as intramural gas usually resolves spontaneously over time [11, 13–15].

The incidence of PI among cancer patients and its main causes remains undetermined. 
Here we report the case of a patient with resected pancreatic adenocarcinoma who developed 
diarrhea and abdominal pain more than 1 year after completing adjuvant chemotherapy and 
was found to have diffuse PI on abdominal CT scan due to Clostridium difficile infection (CDI).

Case Report/Case Presentation

During a routine follow-up for gallbladder adenomyomatosis, a 65-year-old woman 
underwent an abdominal ultrasound which revealed a hypoechogenic lesion in the pancreatic 
head, measuring 2.2 × 1.7 cm. An abdominal MRI confirmed a solid hypovascularized mass in 
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the uncinated pancreatic process, without lymphadenopathies or vascular involvement. 
CA19-9 was normal (12 UI/mL). In January 2018, she underwent a duodenopancreatectomy 
with lymphadenectomy. Pathology confirmed a pT3 pN1 (5/17 positive lymph nodes) ductal 
adenocarcinoma of the pancreas. Nine days after being discharged, the patient developed 
fever with rigors, followed by explosive diarrhea. She was admitted and tested positive for C. 
difficile, which was treated with orally administered metronidazole for 14 days with complete 
resolution of the infection.

From March to August 2018, she received adjuvant gemcitabine and capecitabine without 
any adverse events. Subsequently, she was asymptomatic and on routine follow-up. However, 
in December 2019, she started complaining of abdominal pain, especially in the left upper 
quadrant, associated with intermittent diarrhea and abdominal cramps. At that time, CT 
scans showed only discrete fat densification at the root of the mesenterium, which was stable 
according to the CT scans from 6 months before, and CA19-9 was normal. The abdominal pain 
and diarrhea aggravated and new CT scans were ordered in May 2020, revealing the emer-
gence of diffuse intestinal pneumatosis along the colic frame as well as multiple small gaseous 
foci of pneumoperitoneum in the pericolic fat, as shown in Figures 1–3. In addition, the tissue 
located circumferentially to the emergence of the superior mesenteric artery became better 
defined, extending along its proximal segment, and at the level of the bifurcation of the celiac 
trunk, measuring up to 2.6 cm. Given the suspicion of severe bowel infection, the patient was 
admitted and several tests were ordered, which confirmed CDI. Oral vancomycin was started 
with resolution of the diarrhea. Seven days later, there was almost complete resolution of the 
intestinal pneumatosis. In order to rule out locoregional recurrence, an echoendoscopy was 
requested, which unfortunately revealed ductal adenocarcinoma.

Discussion

C. difficile is an anaerobic, Gram-positive bacillus that colonizes the colon and transmits 
itself via the fecal-oral route [16]. CDI is the most common cause of health care-associated 
infection [17] and may lead to PI findings on imaging. There is a strong association between 
CDI and prior antibiotic use, especially with clindamycin, fluoroquinolones, and penicillins/
cephalosporins. Patients with CDI typically present with watery, non-bloody diarrhea, low-
grade fever, abdominal pain, and nausea. While CDI is becoming more common in all hospi-
talized patients, patients with cancer appear to be at an elevated risk. For instance, some 

Fig. 1. CT scan of the abdomen reveal-
ing diffuse intestinal pneumatosis 
along the colic frame as well.
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studies have reported that hospital-acquired C. difficile-associated diarrhea in patients with 
cancer was twice the rate reported for all patients in the USA (15.8 vs. 7.4 per 10,000 patients, 
respectively) [18]. Several factors may explain this risk, including increased exposure to anti-
biotics (for treatment or prophylaxis), advanced age (in some cases), immunocompromised 
state (due to cancer itself or chemotherapy), and frequent hospitalizations [19]. Severe CDI 
is usually accompanied by a white blood cell count of greater than 15,000 cell/mL or a serum 
creatinine greater than 1.5 mg/dL; however, cancer patients may be neutropenic due to 
chemotherapy or the underlying malignancy, which might interfere with severity definition 
[20].

Chemotherapy often causes diarrhea as a consequence of treatment toxicity. This leads 
to gastrointestinal mucosal damage from decreased intestinal cell proliferation, increased 
apoptosis of crypt cells, and the immunosuppression state following chemotherapy predis-
poses to intestinal microbial imbalance [21]. Also, chemotherapy that disrupts the gut micro-
biome and causes mucositis may render germination of C. difficile spores more prevalent, 
leading to greater virulence. Studies have reported an association between the occurrence of 
CDI and specific chemotherapeutic agents such as 5-fluorouracil, DNA topoisomerase inhib-
itors, cisplatin, paclitaxel, and carboplatin [18, 22].

While CDI rates in patients with cancer vary between studies, they can be as high as 10% 
during a course of chemotherapy and up to a 20% risk overall [23]. One study found that 

Fig. 2. CT scan of the abdomen reveal-
ing gas tracks along the bowel wall.

Fig. 3. CT scan of the abdomen reveal-
ing intestinal pneumatosis.
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patients with gastrointestinal tumors were at a decreased risk of CDI, while those with breast 
cancer had a higher risk [24]; however, it is unclear whether cancer subtypes confer a partic-
ularly high CDI risk. Furthermore, these patients have a variable presentation, with symptoms 
ranging from mild diarrhea to severe enterocolitis. They also tend to have worse outcomes, 
with higher mortality rates and prolonged hospital stays on average [25]. Compared with 
patients without cancer, the cure rates of CDI reported in the literature for oncology patients 
were significantly lower. Also, their median resolution times of diarrhea were longer, and 
recurrence rates higher. Evidence shows that cancer is an independent risk factor for recur-
rence of C. difficile infection [26, 27]. In the presented case, we hypothesized that local 
pancreatic cancer recurrence might have contributed some gastroparesis, which in turn led 
to CDI. At the time of the CDI with PI, the patient was not on chemotherapy for more than 1 
year and had not received recent antibiotics.

Clinical practice guidelines for managing CDI were recently updated by the Infectious 
Disease Society of America (IDSA) [28]. Although no recommendations were specific to 
patients with cancer, many are applicable to this population. For hospitalized patients, contact 
precautions for at least 48 h after diarrhea resolves is recommended, but it is advised to be 
continued until medical discharge. Inpatients should also be placed on contact precautions as 
soon as CDI is suspected, and when the diagnosis is confirmed they should have their own 
bathroom. Treatment recommendations include oral vancomycin or fidaxomicin for 10 days 
instead of metronidazole for an initial episode of CDI. In the reported case, resolution of the 
symptoms and PI were obtained with oral vancomycin. A recent randomized control trial 
showed that fidaxomicin was non-inferior to oral vancomycin in the treatment of CDI and was 
associated with a lower rate of recurrence [20].

CDI causing PI is a rare phenomenon, described mostly in immunocompromised patients 
[29, 30]. Although our patient had recurrence of the ductal adenocarcinoma, she was not 
under chemotherapy treatment at the time of the diagnosis. Since the patient had almost 
complete resolution of PI during the CDI treatment, we believe that the CDI was directly 
responsible for PI in this case.

Conclusion

The suspicion rate for CDI among cancer patients must be high due to its increased 
frequency, while imaging findings of PI may be a reflection of a CDI. We hypothesize that local 
pancreatic cancer recurrence may lead to gastrointestinal dysmotility with a consequent 
increased risk for CDI.
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