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Abstract

Clinical manifestations of Covid-19 vary widely among patients. Recent studies suggest that up to

15% of patients with severe acute respiratory syndrome coronavirus type 2 (SARS-CoV-2)

infections develop gastrointestinal symptoms. The location of virus–host cell receptors

angiotensin-converting enzyme 2 and transmembrane serine protease 2 has an important role

in the pathophysiology and presentation of disease. They are expressed in the respiratory tract, as

well as other organs and tissues including exocrine and endocrine pancreatic cells. These cells are

therefore a possible target for the virus, which could explain the relationship between SARS-CoV-2

infection and pancreatic injury. We report a disastrous collateral effect of the Covid-19 pandemic

on a 33-year-old man with chronic renal insufficiency and asymptomatic SARS-CoV-2 infection,

who developed acute pancreatitis. Inflammation progressed rapidly toward necrosis and the

development of a peripancreatic pseudoaneurysm which subsequently ruptured, causing death.
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Introduction

Clinical manifestations of Covid-19 vary
widely among patients, from mild disease
to severe dyspnea or even death. Most
(80.9%) patients with mild or moderate dis-
ease present with fever, cough, tiredness,
and loss of taste or smell.1,2 However,
recent studies show that up to 15% of
patients with Covid-19 develop gastrointes-
tinal symptoms such as loss of appetite,
nausea, vomiting, diarrhea, and abdominal
pain; gastrointestinal complaints as the only
symptoms of disease are estimated to be
present in about 10% of patients.3

Besides the respiratory tract, severe acute
respiratory syndrome coronavirus type 2
(SARS-CoV-2) virus–host cell receptors
angiotensin-converting enzyme 2 (ACE2)
and trans-membrane serine protease 2
(TMPRSS2) are also expressed in other
organs and tissues, which affects the path-
ophysiology and presentation of disease.4,5

In the pancreas, the receptors are expressed
in both exocrine and endocrine pancreatic
cells, making them a potential target for the
virus, which explains the potential relation-
ship between SARS-CoV-2 infection
and pancreatic injury.4,6 Covid-19 is best
known for causing thrombotic complica-
tions;7 however, an increasing number of
studies indicate that blood coagulation
can be altered in terms of increased propen-
sity to bleeding, regardless of the use of
thromboprophylaxis.8,9

While most cases of acute pancreatitis in
patients with Covid-19 are mild and self-
limiting, complications in the form of pro-
gression to necrosis have been reported.10–12

However, to our knowledge, little is known
about pancreatic complications, and there
are no previous reports about the severe
forms of acute pancreatitis complicated
with pseudoaneurysm formation even
though the management of patients affected
with this can be problematic. We report
a patient who developed acute necrotic

pancreatitis during Covid-19, which was
further complicated by pseudoaneurysm
development and its rupture manifesting
as acute gastrointestinal bleeding.

Case report

A 33-year-old man presented to the emer-
gency department with epigastric pain radi-
ating to the back, nausea, and vomiting. He
was afebrile, with normal blood pressure
(130/85mmHg), heart rate (75 bpm), SpO2

98%, and a painful abdomen. On initial
laboratory analysis, his white blood cell
count, platelet count, and hemoglobin
levels were within normal ranges, although
lipase (1082U/L), amylase (1426U/L), urea
(11mmol/L), creatinine (235mmol/L), and
C-reactive protein levels (35.1mg/L) were
all elevated. Abdominal ultrasound
showed an empty gallbladder, and an
enlarged and edematous pancreas with no
peripancreatic collections. The patient
denied alcohol and tobacco consumption,
and having taken any medications known
to cause pancreatitis. His medical history
included hypertension and mild chronic
renal insufficiency. As all patients are
required to have a valid and negative
Covid-19 test report before admission, the
PanbioTM Covid-19 Ag rapid test device
(Abbott, Chicago, IL, USA) was used and
the result was positive. His chest X-ray
findings were normal. The patient was
referred to a multi-specialized hospital, ded-
icated to patients with Covid-19.

On the initial non-contrast chest com-
puted tomography (CT) examination, dis-
crete focal ground-glass opacities and
interlobular septal thickening among con-
solidation areas of lung parenchyma were
detected. The total severity CT score was
6/25, CORADS 6 (Figure 1a). Although
the examination was performed without
intravenous contrast application, fat
stranding of peripancreatic adipose tissue
and a slightly enlarged pancreatic head
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with an intraparenchymal hypodense zone
were observed in the upper abdomen
(Figure 1b).

The patient was treated conservatively
with antibiotic prophylaxis (imipenem,
0.5 g; 8 hourly), high volume crystalloid
infusion with Ringer’s lactate, analgesics
(tramadol, 100–200mg daily), proton
pump inhibitor (pantoprazole, 40mg), and
anticoagulant (fraxiparine, 0.3mL) due to
the D-dimer level of 1944 mg/L. On the
fifth day of admission, he was stable with
no complaints but routine laboratory

analysis revealed a marked elevation of
C-reactive protein (210.2mg/L) and leuko-
cytosis (22� 109 IU/L).

On the following day, his condition
was complicated by the progression of
renal failure (urea, 18mmol/L; creatinine,
730mmol/L), a discrete drop in hemoglobin
(106 g/L), and tachycardia (120 bpm). A
control ultrasound examination showed
extensive pancreatic fluid collections in the
head and tail. Surgical consultation was
immediately obtained and progression
towards pancreatic necrosis was suspected.

Figure 2. (a) Axial scan and (b) coronal reconstruction of contrast-enhanced abdominal CT showing
central enhancing component inside walled-off pancreatic necrosis in the head of the pancreas. This
correlates with the pseudoaneurysm originating from the pancreaticoduodenal artery.

Figure 1. Non-contrast chest and abdominal CT examination. (a) Axial scan showing discrete peripheral
ground-glass opacities typical of pulmonary manifestation of Covid-19 and (b) Axial view showing hypodense
area inside the pancreatic head, suggestive of intraparenchymal necrosis. Discrete peripancreatic fat
stranding can also be seen, without acute necrotic or liquid collection.
CT, computed tomography.
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Abdominal CT examination with intrave-

nous contrast administration revealed

acute necrotic collections, similar to

walled-off pancreatic necrosis (WOPN),

involving the pancreatic head and pancrea-

ticoduodenal groove. These had a compres-

sive effect on the distal common bile duct

with consequent incipient biliary dilatation.

Inside this 5-cm diameter hemorrhagic-

necrotic formation was a 16-mm central

enhancing component showing contrast

extravasation, which correlated with pseu-

doaneurysm of the pancreaticoduodenal

artery (Figure 2a, b).
Considering the level of patient deterio-

ration and the potentially life-threatening

pancreatic pseudoaneurysm, endovascular

embolization was proposed as the best ther-

apeutic option. Anticoagulant therapy was

immediately excluded because the coagula-

tion profile (anti-factor Xa assay, interna-

tional normalized ratio, and thrombocytes)

was within normal limits. Although the spe-

cialized Covid-19 hospital was equipped

with adequate radiological diagnostics,

angioembolization was not feasible because

of the lack of human resources. Moreover,

transfer of the patient to another center was

refused in accordance with current Covid-

19 safety protocols. Because the patient no

longer had respiratory symptoms, he was

referred to another hospital where angioem-

bolization was technically feasible as soon

as his PCR test was negative for SARS-

CoV-2 infection. Nevertheless, massive

rectal bleeding suddenly occurred.
Despite all efforts to stabilize the patient

with multiple blood transfusions, he

remained pale, tachycardic with a heart

rate of 140 bpm, and hypotensive with a

systolic blood pressure of 80 to 100mmHg

and a diastolic blood pressure of 40 to

60mmHg. Urgent control multidetector

CT examination of his abdomen revealed

a disintegrated pseudoaneurysm caused by

its complete rupture and active hemorrhage

within, and a more extensive WOPN than

seen previously (7 cm maximal diameter).

Additionally, a defect on the medial wall

of the D2 duodenum and penetration of

the necrotic collection into the lumen were

observed. Furthermore, the small intestine

was paretic with a dilated lumen filled

with high-density contents corresponding

to hemorrhage and coagulated blood

(Figure 3a–c).
This finding was confirmed by gastro-

duodenoscopy, which showed a pathologic

communication between the necrotic collec-

tion and duodenum with penetration of

the hemorrhagic content into the lumen

(Figure 4a, b). Unfortunately, soon after,

Figure 3. (a) Multidetector CT of the abdomen in the arterial phase showing enlarged WOPN with a
ruptured pseudoaneurysm and active intralesional bleeding. (b) Edematous medial wall of the D2 duodenal
segment with a discrete defect suggesting fistulation with necrotic collection and (c) Hyperdense, hemor-
rhagic content in the lumen of the small intestine showing a small amount of free fluid in the peritoneal space
CT, computed tomography.

4 Journal of International Medical Research



the patient developed cardiac arrest and

died from hypovolemic shock caused by

extensive gastrointestinal bleeding.
This study conforms to CARE guide-

lines.13 Written informed consent for publi-

cation was obtained from the patient’s

sister.

Discussion

Acute pancreatitis is the most common gas-

trointestinal disease requiring immediate

admission to hospital, with an annual inci-

dence of 34 per 100,000 person-years in

high-income countries.14 It is unpredictable,

potentially lethal, and characterized by a

local and systemic inflammatory response.

The prognosis mainly depends on the devel-

opment of organ failure and secondary

infection of the pancreas or peripancreatic

necrosis.15

Although alcohol abuse and gallstones

are considered two main causes of acute

pancreatitis, other etiologic agents have

been identified including viral infections.

This could reflect the fact that the pancreas,

like many other organs, contains high num-

bers of ACE2 receptors in both islet cells

and the exocrine gland, which is one recep-

tor by which SARS-CoV-2 enters human

cells. Indeed, Schepis et al. showed that

SARS-CoV-2 could be detected and isolat-

ed from the pseudocyst content in patients

with acute pancreatitis.16 Besides ACE2

receptors and virus tropism for pancreatic

cells, other factors such as treatment with

non-steroidal anti-inflammatory drugs and

glucocorticosteroids should be considered

in the etiology of COVID-19-induced pan-

creatic injury.17 Additionally, pancreatic

injury might be caused by an inadequate

immune reaction and the development of

a cytokine storm, leading to endothelial

cell damage with consecutive signs of multi-

organ dysfunction.18 All of these etiological

factors are likely to have influenced the

development of necrotic pancreatitis in

our patient.
Necrotic pancreatitis is characterized by

necrosis of the pancreatic parenchyma and/

or peripancreatic fat with an acute necrotic

collection which may form a WOPN during

the course of disease.15 As WOPN forms

and expands, protein-lysing enzymes may

erode the arterial wall, leading to pseudoa-

neurysm.19 Although this is relatively

uncommon, with an incidence of less than

10%, its overall mortality rate is 50%.20

Risk factors for major vascular complica-

tions include necrotizing pancreatitis,

infected WOPN, sepsis, previous

pancreatic necrosectomy, long-term use of

Figure 4. (a) Duodenoscopy showing diffusely altered wall of the duodenum with extensive inflammation
and exulceration and (b) Minor defect on the wall of the duodenum and penetration of the dense
hemorrhagic content into the lumen.
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anticoagulant therapy, and underlying
vasculitis.21 In our case, encapsulated peri-
pancreatic necrosis near the pancreaticoduo-
denal vascular structures was the main risk
factor for pseudoaneurysm development.

The risk of rupture represents the most
serious complication of pseudoaneurysms
that have developed from necrotic pancrea-
titis.22 To the best of our knowledge, there
is no specified period of time in which a
rupture could occur. In the case of rupture,
a pseudoaneurysm typically manifests as
melena, bleeding in the pancreatic or bile
duct, or a massive hemorrhage in the peri-
toneal cavity with acute abdominal pain
and shock.19 Unfortunately, our patient’s
pseudoaneurysm ruptured shortly after its
detection on CT examination. Therefore,
we recommend that patients with postin-
flammatory peripancreatic necrotic collec-
tions should be monitored intensively in
the weeks following their detection.23 The
rapid progression of necrotic pancreatitis
and pseudoaneurysm rupture in our patient
followed by massive gastrointestinal bleed-
ing might have been accelerated by damage
to the intestinal mucosa associated with
SARS-CoV-2 infection. Indeed, patients
with Covid-19 were recently reported to
be at a high risk of such bleeding,24,25

likely because of vasodilation and hyper-
emia of the intestinal mucosa which
frequently occur in these patients.26

Moreover, SARS-CoV-2 can have a
direct cytotoxic effect on the gut,27 while
coagulopathy can occur following the pro-
longed use of anticoagulant drugs for
thromboprophylaxis.28

The management of pseudoaneurysms
depends on their dimensions and the
patient’s condition. Modern interventional
radiology provides minimally invasive
endovascular treatment, which is increas-
ingly used because of improved technical
capabilities and low morbidity rates.29

Angioembolization offers exceptional diag-
nostic and therapeutic possibilities for the

precise identification and localization of

the pseudoaneurysm. Additionally, exclu-

sion of the blood vessel responsible for

pseudoaneurysm formation from circula-

tion can be achieved by stenting or

embolization.29,30

Conclusion

The association between Covid-19 and

acute pancreatitis is not fully understood

and further research into this area is

needed. However, necrotic acute pancreati-

tis appears to be a rare but serious compli-

cation of SARS-CoV-2 infection, while

pseudoaneurysm formation following

WOPN can be life-threatening. Taking

into account the unpredictability of rup-

ture, as in our case, urgent endovascular

treatment is required to prevent a fatal

outcome.
Overcoming the challenges presented by

Covid-19 has been more difficult because of

disruption to health services. While the

healthcare system tries to meet the demands

of the majority, patients requiring specific

and timely medical procedures may seem to

be overlooked or to have to justify their

health needs over others. In highlighting

the gaps in healthcare, the Covid-19 pan-

demic may stir positive change and deliver

improved care provision for all patients.
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