
Annals of Medicine and Surgery 69 (2021) 102729

Available online 19 August 2021
2049-0801/© 2021 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Case Report 
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A B S T R A C T   

Introduction: and importance: Closed-loop obstruction is a specific case of small bowel obstruction in which two 
sites of the bowel obstruct at one adjacent location. This can result in strangulation with high mortality. This 
condition is most often observed after abdominal surgery. The exact underlying pathology in patients without 
prior abdominal surgery is still largely unclear, and only scarce literature on the role of COVID-19 or long-term 
prone position is available. 
Case presentation: A 74-year-old male patient without prior abdominal surgery was presented to the emergency 
department with pulmonary and gastro-intestinal symptoms of COVID-19. The patient was known to have 
diverticulosis of colon and sigmoid. After a complicated ICU course, the patient developed a jejunal closed loop 
obstruction, and a diagnostic laparoscopy was performed. Fixation of the omentum to the retroperitoneum was 
released, without observation of further adhesions, bowel torsion or ischemic bowel. Further abdominal course 
was uncomplicated, however, unfortunately the patient died following pulmonary deterioration. 
Clinical discussion: The differential diagnosis of small bowel obstruction is extensive; however, adhesions are most 
often observed. In patients without prior surgery, also adhesions are observed, mainly caused by earlier in
fections. There might be a role for abdominal COVID-19 infection and prolonged prone position in the emergence 
of adhesions; however, literature is lacking. Alternatively, asymptomatic diverticulitis might have led to adhe
sion formation. 
Conclusion: Closed loop obstructions in patients without prior abdominal surgery are uncommon and post- 
infectious abdominal status might cause adhesions. It is unclear whether abdominal manifestations of COVID- 
19 and prolonged prone position can also cause adhesions and, thereby, small bowel obstructions.   

1. Introduction and importance 

Small bowel obstruction is presented as partial or complete blockage 
of the small intestine and carries a broad differential diagnosis; however, 
adhesions remain the most common etiology (65%) [1]. This clinical 
condition accounts for 20% of acute surgical procedures [2]. 

A small bowel obstruction can also present as a closed loop, in which 
two sites of the bowel are obstructed at one adjacent location, resulting 
in a closed loop. In the colon, closed loop obstruction is known as 
volvulus. The differential diagnosis of a closed loop obstruction in the 
small bowel consists of adhesions, internal herniation or bowel torsion. 
Closed loop obstruction results in strangulation in 10% of the cases and 

this situation has a mortality of 10–35% [3]. Therefore, strangulation 
should be excluded immediately, and progression of a closed loop into 
strangulation should be kept in mind. 

The Coronavirus disease 2019 (COVID-19) is a current ongoing 
pandemic caused by severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2). Most patients present with fever, respiratory symptoms, 
fatigue, myalgia, headache, and in some cases, loss of smell and taste 
and nausea or vomiting are observed [4]. To the best of our knowledge, 
no clear correlation between COVID-19 infection and small bowel 
obstruction is available in the literature. We describe a case of a patient 
without prior abdominal surgery who developed a jejunal closed loop 
obstruction on the 89th day of ICU admittance with prolonged prone 
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position following severe COVID-19 infection. The current work has 
been reported in line with the SCARE 2020 criteria [5]. Written 
informed consent was obtained from the patient for publication of this 
case report and accompanying images. A copy of the written consent is 
available for review by the Editor-in-Chief of this journal on request. 

1.1. Case presentation 

A 74-year-old Caucasian male patient with a history of obesity, 
coronary artery bypass graft 16 years before the current presentation 
and lung emphysema, had been admitted to the emergency department 
of a community hospital, following progressive shortness of breath, a 
newly developed cough, and low-grade fever. He also developed loose 
stools with an increased frequency up to four times a day, without blood 
or mucus. The patient did not have an abdominal surgical history. He 
had a smoking history of 30 packyears; however, the patient ceased 
smoking more than 25 years earlier, and he sporadically drank alcohol. 
The patient had no significant drug, family, genetic or psychosocial 
history. Chest X-ray was suspect for COVID-19, and a SARS-CoV-2 po
lymerase chain reaction confirmed this diagnosis. High-resolution 
computed tomography revealed bilateral ground glass opacities 
without signs of lung embolies (Fig. 1). The patient was admitted to the 
COVID cohort ward due to hypoxemia following COVID-19 infection. 

The patient was admitted to the ICU following further pulmonary 
deterioration three days after emergency department presentation. The 
following complicated ICU course included, but was not limited to, non- 
resolving ARDS, acute kidney injury, COVID-associated pulmonary 
aspergillosis, cytomegalovirus pneumonia, purulent cystitis, and other 
superinfections, cardio-pulmonary resuscitation following endotracheal 
tube obstruction, severe ICU acquired weakness and autoimmune he
molytic anemia. During the ICU admittance, the patient was initially 
intubated and received medical treatment using ceftriaxone, dexa
methasone, and therapeutic low-molecular-weight heparin. No remde
sivir or immune modulating therapy was administered. 

Nausea and vomitus were observed after 89 days of ICU admittance, 
while there was an absence of defecation for two days. The patient had 
left paraumbilical pain. Pulse rate was 100/min, blood pressure was 
150/60 mmHg, and the temperature was 37.4 ◦Celsius. Abdominal ex
amination revealed panniculus, high-pitched tinkling bowel sounds, 
hypertympanic sounds on percussion, and left paraumbilical tenderness. 

Laboratory tests revealed a white blood cell (WBC) count of 11.6*10E9/ 
L and a C-reactive protein (CRP) level of 111 mg/L. Abdominal 
computed tomography (CT) showed proximal ileum closed loop 
obstruction presumably following adhesions or internal herniation 
resulting in dilated small bowel loops up to 4 cm (Fig. 2). No signs of 
wall thickening, lack of bowel wall enhancement, mesenteric edema or 
pneumatosis intestinalis were observed. Additionally, diverticulosis of 
the colon and sigmoid was observed. 

After careful consideration with patient and family, a diagnostic 
laparoscopy was performed by the a gastro-intestinal surgeon assisted 
by a surgical resident under general anesthesia, which revealed fixation 
of the omentum to the retroperitoneum. The omentum was released, and 
extensive small bowel exploration was performed. A jejunal wall 
indentation was noticed; however, without further adhesions or a bowel 
torsion (Fig. 3). No other obstructions were observed, and the small 
bowel presented vitality from the ligament of Treitz up to the ileocecal 
transition. The postoperative course was in line with the preoperative 
ICU course, and there were no signs of nausea, vomitus and ileus. Gas
troenteric tube feeding was initiated on the first postoperative day and 
spontaneous stools were observed on the second postoperative day. 
Initially, further gradual respiratory recovery followed over the 
following months, without additional gastrointestinal complaints. Un
fortunately, later pulmonary deterioration led to the inability to release 
the patient from mechanical ventilation and after 158 ICU days the 
patient died following discontinuation of any treatment. 

1.2. Clinical discussion 

Small bowel obstructions account for approximately 350,000 annual 
hospital admissions in the USA [6]. Furthermore, obstructive symptoms 
and chronic postoperative pain impose a burden to many patients and a 
total amount of 30,000 deaths can be attributed to small bowel ob
structions yearly [7]. The differential diagnosis of small bowel ob
structions (in patients with and without prior surgery) include: 
adhesions (65%), abdominal wall hernias (10%), neoplasms (5%), 
Crohn’s disease (5%), and other (15%) including diverticulitis, Meckel’s 
diverticulum, adult intestinal malrotation, mesenteric ischemia, 
appendicitis, enteritis, intussusception, gallstone ileus, endometriosis, 

Fig. 1. HRCT on admittance revealing extensive ground glass opacities.  
Fig. 2A. Double caliber jump in the jejunum revealing closed loop obstruction 
in coronal view. 
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bezoars, foreign bodies, blunt trauma and iatrogenic causes and 
medication-induced strictures [1]. 

No clear correlation between COVID-19 and small bowel obstruction 
can be deducted from the current literature. One case, however, 
described an exacerbation of a congenital adhesion band leading to 
small bowel stricture due to COVID-19-related superior mesenteric vein 
thrombosis [8]. Bowel ischemia with transmural infarction led to the 
development of bowel stricture as a result of venous COVID-19-related 
coagulopathy and partial small bowel resection was performed. Multi
ple other cases of bowel ischemia following COVID-19 were reported 
[9]. In the current case, there were no signs of bowel ischemia, and 
therefore mesenteric vein thrombosis was ruled out as a cause of the 
obstruction. Furthermore, mesenteric lymphadenitis has been observed 
as an atypical presentation of COVID-19 in adults and it might play a 
role in the onset of small bowel obstruction [10]. 

Stimulation of angiotensin-converting enzyme (ACE)2 receptors is 
extensively described in COVID-19 pathology. Gastrointestinal symp
toms including nausea, vomitus, ileus and transaminitis are devoted to 
stimulating ACE2 receptors in the gastrointestinal tract [11]. A paralytic 
ileus following ACE2 receptor stimulation and thereby cytokine storm 
seems less likely in the current case since there was no severe inflam
matory or septic state, imaging presented a clear jejunal closed loop and 
peroperatively indentation of the jejenum was observed [12]. 

Beardsley et al. studied 62 patients with small bowel obstruction 
without prior abdominal surgery. In these patients, the most common 
cause of small bowel obstruction was an adhesion. These adhesions in 
“the virgin abdomen” were attributed to post-infectious abdominal 
status, including tuberculosis, typhlitis and dysentery [13]. Further
more, malignancies were the second most common cause in these 

patients. No definite cause could be found after diagnostic laparotomy in 
6.1% of the cases [13]. 

In the current case, an adhesion between omentum and retro
peritoneum was probably the cause of the jejunal obstruction, although 
a spontaneous bowel torsion cannot be definitely excluded. Since the 
current patient showed diverticulosis of the colon and sigmoid, previous 
diverticulitis could have led to formation of the adhesion. Potentially, 
there also is a role for abdominal post-COVID-19 manifestations similar 
to the post-infectious abdominal status as described above. Furthermore, 
long-term inactivity and prolonged prone position during ICU admit
tance cannot be ruled out as a cause of obstruction since conclusive 
literature on these subjects is lacking. Similar to sigmoid volvulus, small 
bowel closed loops might arise in bedridden patients. Chen et al. pre
sented a comparable case of a bedridden patient that developed a closed 
loop obstruction without prior surgery during ICU admittance [14]. 

2. Conclusion 

Our report demonstrates a patient with a jejunal closed loop 
obstruction without prior abdominal surgery after 89 days of ICU 
admittance due to COVID-19 infection. We conclude that in patients 
with small bowel obstruction and especially closed-loop obstruction, 
there should be a low threshold for a diagnostic laparoscopy to release 
adhesions or straighten out a torsion. Also, further research in long-term 
inactivity, prone position and COVID-19 as possible causes of closed 
loop obstruction is needed. 
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Fig. 2B. Caliber jump in the jejunum in axial view.  

Fig. 3. Perioperatively exposed single indentation in the jejenum (arrow).  
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