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however complications such as acute pancreatitis can arise. Gastrointestinal involvement with coronavirus dis-
ease 2019 (COVID-19) is not uncommon and there are reported cases of associated pancreatitis.

Case presentation: A 31-year-old male presented to the Emergency department (ED) with a 3-day history of right
iliac fossa pain. The patient was found to have COVID-19 and a planned laparoscopic appendectomy was later
converted to a midline laparotomy when a mass close to the duodeno-jejunal (DJ) flexure was identified. Follow-
ing a hand-sewn anastomosis the patient made a good post-operative recovery. Histology illustrated the pres-
ence of heterotopic pancreatic tissue within the small bowel with underlying fat necrosis typical of acute
pancreatitis. Follow-up radiology supported the intraoperative finding of intestinal malrotation.

Clinical discussion: Rarely the combined presence of intestinal malrotation and HP in patients has been noted.
Heterotopic pancreatitis can present in a multitude of ways and it is a difficult diagnosis to make pre-
operatively. Emerging literature documents the potential presentation of COVID-19 with acute pancreatitis.
The expression of angiotensin-converting enzyme 2 (ACE2) receptors on the pancreas is believed to play a role.
Conclusion: This is the first documented case of heterotopic pancreatitis with intestinal malrotation in a COVID-19
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positive patient. We hypothesise that the COVID-19 infection contributed to the heterotopic pancreatitis.
Crown Copyright © 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access

article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

Heterotopic pancreas (HP) or ectopic pancreas is defined as the
presence of pancreatic tissue isolated anatomically from the main
body of the pancreas, with independent ducts and vascular supply.
This rare congenital condition is well reported in the literature as far
back as 1727, with first histological confirmation in 1859 [1]. HP is doc-
umented in between 0.5 and 13.7% of autopsy studies and identified in
0.5% of laparotomies [2,3].

HP typically remains asymptomatic and is often found incidentally.
However, complications such as inflammation, bleeding, obstruction
and malignant transformation can all arise [1]. Acute heterotopic pan-
creatitis is rare, normally presenting with abdominal pain and can
cause an increase in serum pancreatic enzymes [4,5].

Abbreviations: HP, heterotopic pancreas; SARS-CoV-2, severe acute respiratory
syndrome corona virus 2; COVID-19, coronavirus disease 2019; ED, Emergency
department; DJ, duodeno-jejunal; CT, computed tomography; MRI, magnetic resonance
imaging; ACE2, angiotensin-converting enzyme 2; PPE, personal protective equipment;
AGPs, aerosol generating procedures.
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The novel severe acute respiratory syndrome corona virus 2 (SARS-
CoV-2) has resulted in the coronavirus disease 2019 (COVID-19) pan-
demic. COVID-19 has primarily been discussed as disease affecting the
respiratory system, however gastrointestinal involvement and more
specifically pancreatic injury can also occur [6,7].

We present a rare case of heterotopic pancreatitis in a COVID-19
positive patient reported in line with the SCARE criteria [8]. To the
best of our knowledge, this is a unique case with no similar reports in
the medical literature.

2. Presentation of case

A 31-year-old male patient, originally from Angola, presented to the
Emergency department (ED) with a 3-day history of right iliac fossa
pain associated with bilious vomiting. He had been opening his bowels
normally with formed stools. This patient had no significant past medi-
cal history and was not taking any regular medications. He was a non-
smoker, drinking around 15 units of alcohol a week.

On presentation to the ED he was haemodynamically stable and
apyrexial. He reported a pain of 4 on a severity scale of 1 to 10. Physical
examination revealed rebound tenderness in the right iliac fossa with
no palpable masses, and was otherwise unremarkable.
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A routine SARS-CoV-2 test (polymerase chain reaction - PCR) per-
formed in the ED showed positivity. Urinalysis and a plain film chest ra-
diograph illustrated no abnormalities. His blood tested read; WBC 11.0
(4.0-11.0 x 10"9) Neutrophils 7.7 (1.5-7.0 x 10"9), CRP 55 (0-4
mg/L), Amy 39 (0-99 IU/L) Lactate 0.83 (0.20-1.80 mmol/L), INR 1.2
(0.8-1.2 ratio), Ferritin 659 (30-400 pg/L), Urea 2.8 (1.7-8.3 mmol/L),
Creatinine 65 (59-104 pmol/L), eGFR 124 (70-130 mL/min).

The patient was admitted under the general surgical team with
suspected appendicitis and was given cefuroxime and metronidazole.
The diagnosis of acute appendicitis was made clinically. To reduce radi-
ation exposure in young patients, in our centre, pre-operative computed
tomography (CT) imaging is reserved for cases of diagnostic uncer-
tainty. He was consented for a laparoscopic appendectomy and taken
to theatre by a consultant surgeon.

The patient remained in a side room on the ward and appropriate
personal protective equipment (PPE) was worn during all interactions
with the patient as per local guidelines. Similarly, in line with guidance
for aerosol generating procedures (AGPs) the patient and the anaesthe-
tist remained in the anaesthetic room for 20 min following tracheal in-
tubation prior to the operation.

Intra-operatively a small intestinal loop mass at 20 cm distal to the
duodeno-jejunal (DJ) flexure with free purulent fluid was identified
(Fig. 1). The procedure was converted to a midline laparotomy for a
small bowel resection, during which an intestinal malrotation was
noted. The aetiology of the mass was unclear; therefore, it was resected
en-bloc with wide resection margins including associated mesentery.
Hand-sewn end to end anastomosis 20 cm distal to the DJ flexure was
made. The appendix appeared macroscopically inflamed and was also
resected.

Frozen sections were not sent during the operation. In our institu-
tion, these are predominately available for elective surgery and in this
case we do not believe they would have influenced management as
the inflamed bowel required resection either way.

Specimens (small bowel 94 x 40 x 30 mm, adhesions 95 x 10 mm,
appendix and mesoappendix 65 x 15 x 6 mm) were sent for histological
analysis.

The patient made a good post-operative recovery without early
complications. He was discharged on post-operative day three with
well-controlled pain, tolerating oral intake and opening his bowels. He
was advised to self-isolate for a further 10 days (14 days from the pos-
itive COVID-19 test) following discharge to help mitigate the risk of
community COVID-19 transmission.

Pathology reported the presence of heterotopic pancreatic tissue
within the muscularis propria and submucosa of the small bowel.
Within the limited focal inflammation of the ectopic pancreatic tissue,

Fig. 1. Intra-operative laparoscopic picture, illustrating the proximal small bowel mass
superiorly and malrotated mesentery inferiorly.
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extensive necrosis and fibrinous serositis of the underlying fat typical
of acute pancreatitis was noted (Fig. 2). Background small bowel and
appendix were reported within normal histological limits.

Follow-up was carried out remotely in response to the COVID-19
pandemic. COVID-19 tests were negative at 30 and 50 days post opera-
tion. Two months after the operation the patient was re-admitted with
abdominal pain. A CT abdomen and magnetic resonance imaging (MRI)
of the small bowel ruled out any further inflammatory processes of the
abdominal viscera. The radiology supported the intraoperative findings
of an intestinal malrotation (Fig. 3a and b). The patient was later
discharged with a diagnosis of ‘adhesion pain syndrome’.

3. Discussion

While there are several proposed theories for the pathogenesis of
Heterotopic pancreas (HP), the most commonly held belief is that pan-
creatic tissue from the ventral and dorsal buds is deposited at ectopic
sites during the embryonic rotation of the foregut [1,3]. Interestingly,
our patient was found to have a second abnormal embryonic variant -
an intestinal malrotation. The incidence of midgut malrotation is 0.2%
and is a deviation from the normal 270-degree counter-clockwise em-
bryological rotation [9]. HP can coexist with other embryological abnor-
malities such as oesophageal atresia, Meckel diverticulum and intestinal
malrotation [10].

While 70-90% of HP localize in the upper gastrointestinal tract
(stomach 25-47%, duodenum 11.7-36.3% and proximal jejunum
15-35%), remote sites such as teratomas, fallopian tubes and the medi-
astinum have also been reported [1,2,11]. HP is predominately found in
the submucosal layer and classified into three groups based on the pres-
ence in the ectopic tissue of ducts, acini and endocrine islets [1,2].

HP often remains asymptomatic, however as pancreatic tissue, it can
undergo inflammation, bleeding, obstruction and malignant transfor-
mation [1]. In our case it resulted in acute ectopic pancreatitis within
the upper-gastrointestinal tract, previously reported in several cases
[1.2/4,5,12,13].

It is difficult in these cases to make an accurate pre-operative diag-
nosis. Our patient was believed to have an acute appendicitis; Rubesin
et al. discuss a case of presumed jejunal diverticulitis and Mickuniene
et al. document another case of small bowel HP characterized by bleed-
ing and episodic abdominal pain. Symptomatic HP can indeed have var-
iable presentations and should be considered a rare differential in cases
of abdominal pain associated with diagnostic uncertainty [2,4]. Surgical
management was required in the majority of the reviewed cases.

Whilst heterotopic pancreatitis is rare, the presence and potentially
contributing role of COVID-19 makes our case unique. The novel
SARS-CoV-2 RNA virus is responsible for the infectious disease COVID-
19, which has resulted in a global pandemic [14]. SARS-CoV-2 pene-
trates host cells through binding to the angiotensin-converting enzyme
2 (ACE2) receptor on their surface [14].

Pancreatic involvement in COVID-19 has been reported, varying
from an asymptomatic rise in pancreatic enzymes to acute pancreatitis
[6]. Several reports have documented COVID-19 to occur with pancrea-
titis in the absence of other classical aetiological factors such as alcohol
and gallstones [6,7]. Pancreatic islet cells express ACE2 receptors to
which SARS-CoV-2 can bind, potentially resulting in direct cytopathic
effect and pancreatic injury. Alternatively, indirect immune mediated
damage may occur through cytokine storm and a systemic inflamma-
tory response [6,14]. Inamdar et al. found on retrospective analysis a
much higher incidence of idiopathic pancreatitis in patients with
COVID-19 than in the normal population, suggesting a role for SARS-
CoV-2 [15].

Our patient was known to drink 15 units of alcohol a week for sev-
eral years. While acute alcohol intake is a common precipitant for pan-
creatitis, considering the aforementioned pathophysiological
mechanism and the several reported cases of acute pancreatitis in
COVID-19 patients, along with the extensive narrative of viral causes
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Fig. 2. Representative images of Hematoxylin and Eosin (H&E) stained inflamed heterotopic pancreatic tissue and necrosis of underlying fat of small intestine sections.

of pancreatitis, it seems reasonable to believe that COVID-19 has con-
tributed to the pathology in our case [7]. Furthermore, the patient had
no prior sequelae from his alcohol consumption before contracting
COVID-19.

Discussion with local gastrointestinal pathologists with COVID-19
post-mortem histopathological experience proved interesting. The fat
necrosis surrounding the ectopic pancreas was in-keeping with acute
pancreatitis. However, there were no specific histological features nor-
mally associated with COVID-19, such as acute infarctions of the villous

tips of the small bowel. An important limitation to this analysis is that
COVID-19 stains currently work reliably only in the lungs, hence
COVID-19 could still have contributed to the heterotopic pancreatitis
despite the above histological findings.

4. Conclusion

We have reported the first case of heterotopic pancreatitis with in-
testinal malrotation in a COVID-19 positive patient. Pancreatitis of

b

Fig. 3. a- MR, axial ‘True FISP’ image showing congenital small bowel malrotation with reversed orientation of the superior mesenteric vessels (arrow). Although the 3rd part of the
duodenum (*) is normally sited, the D] flexure and small bowel loops lie to the right of the midline with the colon seen on the left. b- MR, coronal ‘True FISP’ image showing
congenital small bowel malrotation with small bowel loops in the right side of the abdomen and colon on the left.
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ectopic tissue is a rare phenomenon previously documented. In light of
the emerging literature associating COVID-19 and pancreatitis, we
hypothesise that the simultaneous presence of heterotopic pancreatitis
and COVID-19 infection in our patient may not be a coincidental finding.

Sources of funding

This research did not receive any specific grant from funding agen-
cies in the public, commercial, or not-for-profit sectors.

Ethical approval

N/A.
Consent

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the writ-
ten consent is available for review by the Editor-in-Chief of this journal
on request.
Author contribution

Ivan Tomasi —Designed the study, collected and interpreted data and
wrote the paper.

Luca Scott- Interpreted data and wrote the paper.

Jack Cullen- Collected data and reviewed the paper.

Francesco DiMaggio- Designed the study, interpreted data and
wrote the paper.

Husam Ebied- Interpreted data.

Sarah Wheatstone -Designed the study and interpreted data.

Research registration (for case reports detailing a new surgical tech-
nique or new equipment/technology)

N/A.
Guarantor

Mr. Ivan Tomasi.
Provenance and peer review

Not commissioned, externally peer reviewed.

Declaration of competing interest

None.

International Journal of Surgery Case Reports 82 (2021) 105917
Acknowledgements

We would like to express our gratitude to Dr Harriet Deere (Consul-
tant Histopathologist) and Dr. Nyree Griffin (Consultant Radiologist) for
their expertise and wisdom when contributing to the interpretation of
this case.

References

[1] A.Trifan, E. Tarcoveanu, M. Danciu, C. Hutanasu, C. Cojocariu, C. Stanciu, Gastric het-
erotopic pancreas: an unusual case and review of the literature, J. Gastrointestin.
Liver Dis. 21 (2) (2012) 209-21222720312.

R. Mickuniene, I. Stundiene, T. Jucaitis, D. Valanciene, ]. Valantinas, A case of ectopic

pancreas in the ileum presenting as obscure gastrointestinal bleeding and abdomi-

nal pain, BMC Gastroenterol. 19 (1) (2019) 57, https://doi.org/10.1186/s12876-019-

0971-7 30995913 PMCPMC6472004. (Epub 2019/04/17).

A. Attwell, S. Sams, N. Fukami, Diagnosis of ectopic pancreas by endoscopic ultra-

sound with fine-needle aspiration, World ]. Gastroenterol. 21 (8) (2015)

2367-2373, https://doi.org/10.3748/wjg.v21.i8.2367 25741143 PMCPM(4342912.

S.E. Rubesin, E.E. Furth, B.A. Birnbaum, S.E. Rowling, H. Herlinger, Ectopic pancreas

complicated by pancreatitis and pseudocyst formation mimicking jejunal diverticulitis,

Br. J. Radiol. 70 (1997) 311-313, https://doi.org/10.1259/bjr.70.831.91660609166060.

K. Watanabe, A. Irisawa, T. Hikichi, T. Takagi, G. Shibukawa, M. Sato, et al., Acute in-

flammation occurring in gastric aberrant pancreas followed up by endoscopic ultra-

sonography, World J. Gastrointest. Endosc. 4 (7) (2012) 331-334, https://doi.org/10.

4253 /wjge.v4.i7.331 22816015 PMCPM(3399013.

S. Kataria, A. Sharif, A. Ur Rehman, Z. Ahmed, A. Hanan, COVID-19 induced acute pan-

creatitis: a case report and literature review, Cureus 12 (7) (2020) 9169, https://doi.

org/10.7759/cureus.9169 32802606 PMCPMC7423496. (Epub 2020/07/13).

[7] N.K. Kumaran, BK. Karmakar, O.M. Taylor, Coronavirus disease-19 (COVID-19) associ-
ated with acute necrotising pancreatitis (ANP), BMJ Case Rep. 13 (9) (2020)https://doi.
org/10.1136/bcr-2020-237903 32900752 PMCPMC7477985. (Epub 2020/09/07).

[8] R.A. Agha, T. Franchi, C. Sohrabi, G. Mathew, A. Kerwan, Group S, The SCARE 2020

guideline: updating consensus surgical CAse REport (SCARE) guidelines, Int. ].

Surg. 84 (2020) 226-230, https://doi.org/10.1016/.ijsu.2020.10.034 33181358

(Epub 2020/11/09).

O.F. Emanuwa, A.A. Ayantunde, T.W. Davies, Midgut malrotation first presenting as

acute bowel obstruction in adulthood: a case report and literature review, World J.

Emerg. Surg. 6 (1) (2011) 22, https://doi.org/10.1186/1749-7922-6-22 21801417

PMCPM(C3158108. (Epub 2011/07/29).

[10] B. Moreau, D. Lévesque, C. Faure, Association of gastric heterotopic pancreas and
esophageal atresia in children, J. Pediatr. Gastroenterol. Nutr. 50 (4) (2010)
394-396, https://doi.org/10.1097/MPG.0b013e3181a712c319841595.

[11] H.L. Chen, W.H. Chang, S.C. Shih, MJ. Bair, S.C. Lin, Changing pattern of ectopic pan-
creas: 22 years of experience in a medical center, J. Formos. Med. Assoc. 107 (12)
(2008) 932-936, https://doi.org/10.1016/S0929-6646(09)60016-419129053.

[12] S.Elwir, B. Glessing, K. Amin, E. Jensen, S. Mallery, Pancreatitis of ectopic pancreatic tis-
sue: a rare cause of gastric outlet obstruction, Gastroenterol. Rep. (Oxf) 5 (3) (2017)
237-240, https://doi.org/10.1093/gastro/gov037 26224685 PMCPMC5566631. (Epub
2015/07/29).

[13] R.Obermaier, A. Walch, C. Kurtz, E. von Dobschuetz, U. Adam, H. Neeff, et al., Hetero-
topic pancreatitis with obstruction of the major duodenal papill—a rare trigger of
obstructive orthotopic pancreatitis, Pancreatology. 4 (3-4) (2004) 244-248 Epub
2004/05/12.

[14] C. Stasi, S. Fallani, F. Voller, C. Silvestri, Treatment for COVID-19: an overview, Eur. J.
Pharmacol. 889 (2020), 173644, https://doi.org/10.1016/j.ejphar.2020.173644
33053381 PMCPMC7548059. (Epub 2020/10/11).

[15] S.Inamdar, P.C. Benias, Y. Liu, D.V. Sejpal, S.K. Satapathy, AJ. Trindade, et al., Prevalence,
risk factors, and outcomes of hospitalized patients with coronavirus disease 2019 pre-
senting as acute pancreatitis, Gastroenterology 159 (6) (2020) 2226-2228.e2, https://
doi.org/10.1053/j.gastro.2020.08.044 32860787 PMCPMC(C7448741.

2

[3

[4

[5

[6

[9


pmid:22720312
https://doi.org/10.1186/s12876-019-0971-7
https://doi.org/10.1186/s12876-019-0971-7
pmid:30995913
https://doi.org/10.3748/wjg.v21.i8.2367
pmid:25741143
pmid:9166060
https://doi.org/10.4253/wjge.v4.i7.331
https://doi.org/10.4253/wjge.v4.i7.331
pmid:22816015
https://doi.org/10.7759/cureus.9169
https://doi.org/10.7759/cureus.9169
pmid:32802606
https://doi.org/10.1136/bcr-2020-237903
https://doi.org/10.1136/bcr-2020-237903
pmid:32900752
https://doi.org/10.1016/j.ijsu.2020.10.034
pmid:33181358
https://doi.org/10.1186/1749-7922-6-22
pmid:21801417
pmid:19841595
pmid:19129053
https://doi.org/10.1093/gastro/gov037
pmid:26224685
http://refhub.elsevier.com/S2210-2612(21)00419-3/rf0065
http://refhub.elsevier.com/S2210-2612(21)00419-3/rf0065
http://refhub.elsevier.com/S2210-2612(21)00419-3/rf0065
http://refhub.elsevier.com/S2210-2612(21)00419-3/rf0065
https://doi.org/10.1016/j.ejphar.2020.173644
pmid:33053381
https://doi.org/10.1053/j.gastro.2020.08.044
https://doi.org/10.1053/j.gastro.2020.08.044
pmid:32860787

	A rare case of heterotopic pancreatitis and intestinal malrotation in a COVID-�19 positive patient. COVID-�19, causative or...
	1. Introduction
	2. Presentation of case
	3. Discussion
	4. Conclusion
	Sources of funding
	Ethical approval
	Consent
	Author contribution
	Research registration (for case reports detailing a new surgical technique or new equipment/technology)
	Guarantor
	Provenance and peer review
	Declaration of competing interest
	Acknowledgements
	References




