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Synchronous acute sub-serosal appendicitis and cholecystitis, in a

patient with a long standing small bowel neuroendocrine tumor
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صخلملا

ةيبصعلامصلاددغلامرونميناعيهرمعنم٦٢يفضيرمنعريرقتلااذه
ملاآنموكشيرضح.دبكلاىلإتباثراشتناعمةليوطةرتفذنمةقيقدلاءاعملأل
تاصوحفلاىلإدانتسلااب.ءيقونايثغاهبحاصيهنطبنمىنميلاةهجلايفةداح
ةدئازلاباهتلاونمازتملاةرارملاباهتلابضيرملاصيخشتمت،ةيعاعشلا
.ةيدودلا

راظنملابةيرارملاةلصوحلاوةيدودلاةدئازلانملكلاصئتسلاةحارجءارجإمت
نودايلوأامهباهتلااقحلانيلصأتسملانيوضعللةجسنلأاصحفدكأثيحايوس
ةيجلاعلاةطخلاتزكرتوةسلاسباهدعبضيرملاىفاعت.يناطرسرثأيأدوجو
ةقيقدلاءاعملأايفةيبصعلامصلاددغلامروجلاعةعباتمىلعةيلمعلادعبام
.تاونسذنمعبتملايفيطلتلاجلاعلامييقتو

ىلعءانب.هفلخدكؤمببسدجويلاثيح،نيباهتللاالاكنمازتادجردانلانم
نمازتمباهتلاةلاح١١ليجستمت،ةيملعلاتاروشنمللاهانيرجأيتلاةعجارملا
دقتعيو،٢٠١٩ماعلاىتح)ةيرارملاةلصوحلاوةيدودلاةدئازلا(نيوضعلالاكيف
مصلاددغلامرونمازتلااذهبحاصيثيحىلولأامكيديأنيبةلاحلاهذهنوكتنأ
اهتايدحتو،ةيضرملاةروصلادرسىلإريرقتلااذهيففدهن.ةيبصعلا
ةيلمعلالخادنمليصافتلاضعبعمةعبتملاةيجلاعلاةطخلاوةيصيخشتلا
.ةارجملاةيحارجلا
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* Corresponding address: Belford Hospital, Belford Road,

PH336BS, UK.

E-mail: Zuhdi.al-nabulsi@nhs.net (Z. Al-Nabulsi)

Peer review under responsibility of Taibah University.

Production and hosting by Elsevier

1658-3612 � 2021 The Authors.

Production and hosting by Elsevier Ltd on behalf of Taibah University. T

(http://creativecommons.org/licenses/by-nc-nd/4.0/). https://doi.org/10.1016
Abstract

We report the case of a 62-year-old retired man with a

long-standing small bowel neuroendocrine tumour. He

presented with right-sided abdominal pain associated

with nausea and vomiting. Radiographic imaging

confirmed acute appendicitis and cholecystitis. We per-

formed a synchronous laparoscopic appendectomy and

cholecystectomy in the same setting. Histopathological

examination of specimens confirmed the preoperative

diagnoses in both organs. Our patient recovered un-

eventfully. The postoperative management plan focused

on continuation of the follow-up for the small bowel

neuroendocrine tumour. The synchronicity of both acute

cholecystitis and appendicitis is extremely uncommon.

We believe that our case report is the first of its kind with

synchronous inflammation of the gallbladder and ap-

pendix in a patient with neuroendocrine tumour. In this

report, we aim to provide insights on managing such a

condition in the background of other intra-abdominal

tumours.
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Introduction

Acute appendicitis and cholecystitis are considered the
two most common causes for surgical operations among
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Figure 1: Abdominal CT scan axial view showing the inflamed

retrocecal appendix.

Figure 2: Abdominal CT scan axial view showing the gallbladder.

Figure 3: USS view of the gallbladder showing thickened wall and

sludge.
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surgical emergencies.1 Although they are very common, it is
extremely rare for them to occur synchronously, with only 11

cases being reported by 2019.2 Bacterial dislodgment was
suggested behind this synchronicity, but the true aetiology
remains unknown. Appendicular neuroendocrine tumours

are reported to be uncommon and are usually diagnosed
incidentally following histological investigations.3 On the
other hand, gallbladder stones and cholecystitis are

reported to be common in patients with mid-gut neuroen-
docrine tumours (MGNET).4

Case presentation

A 62-year-old retired man presented to our rural hospital
while on vacation, complaining of acute right-sided

abdominal pain and vomiting for a couple of days. He had
long-standing small bowels neuroendocrine tumour with
liver lesions which had been biopsied and diagnosed in 2003.

He had been managed symptomatically with octreotide and
analgesics, and had never required surgical procedures. On
examination, he was afebrile with stable vital signs, but had
tenderness and local guarding of the right side of his

abdomen in both the upper and lower quadrants. His initial
blood results were as follows: white blood cells of 13.9* (10)9/
L, neutrophils of 8.6* (10)9/L, and C-reactive protein of 15

mg/L. He was admitted for hydration, symptomatic relief,
monitoring, and imaging after being tested for coronavirus
disease 2019 (COVID-19). His previous medical history

included the small bowel neuroendocrine tumour, treated
symptomatically using various analgesics and octreotide. His
treatment and follow-up had ceased for the previous 6
months as his symptoms improved. He missed his follow-up

treatment, and had run out of octreotide due to COVID-19
lockdown-related disruptions.

Investigations

On the next day, he remained symptomatic and had a

significant increase in his inflammatory markers in addition
to new abnormalities on his liver function tests; therefore, he
received intravenous antibiotics according to local guidelines
for intra-abdominal sepsis (amoxicillin and metronidazole).

In view of the tenderness being more in the lower quadrant
and the pre-existing MGNET, an abdominal computed to-
mography (CT) scan was performed which revealed inflamed

retrocecal appendicitis. CT also revealed peri-cholecystic
oedema and diffuse gallbladder wall thickening, suggesting
inflammatory reaction near the gallbladder (Figure 1,

Figure 2). The CT showed central mesenteric
lymphadenopathy, with one lymph node showing a
calcified rim.

Abdominal ultrasound scan (USS) was performed to

confirm and differentiate cholecystitis from reactive inflam-
matory changes secondary to the retrocecal appendicitis, as
USS is considered the appropriate initial radiological inves-

tigation for assessment of the right upper quadrant where
gallbladder pathologies are suspected.5 USS revealed thick-
walled oedematous gallbladder with multiple stones but

normal duct: mainly normal common bile duct diameters
(Figure 3), hypoechoic liver lesions, suggesting the known
old metastasis from his neuroendocrine tumour.
Preoperatively, he received a single 360 mg dose of

gentamycin according to local guidelines, followed with
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Gentamycin levels check with a possibility to resume it
depending on his prognosis.

Informed consent was obtained for exploratory laparos-
copy, appendectomy and possibly cholecystectomy, espe-
cially since the patient’s pain and inflammatory markers were

not reverting to normal levels. He didn’t consent for blood
transfusion becasue of his religious belief.

Treatment (The procedure)

COVID-19 local protocols were followed, and diagnostic
laparoscopy was performed through a central 10 mm um-

bilical port, followed by standard 5 mm suprapubic port and
10 mm left lower quadrant port. The exploration of the four
quadrants revealed an inflamed gallbladder, some free fluid

in the right lower quadrant, and multiple global hepatic focal
lesions approximately 0.5e1.0 cm in size. No peritoneal or
abdominal wall metastasis were seen.

The appendix was not visible, so we proceeded towards it
by first positioning the patient heads down and left side tilted
down. As it was retrocecal according to the CT, we pro-
ceeded to mobilise the ascending colon and laterally reflected

it. Still, the appendix was not visualised despite following the
taenia several times. A careful serosal dissection and map-
ping the convergence of the taenia coli was performed where

the appendix appeared to be a retrocecal, sub-serosal buried
and inflamed. The serosa was dissected of the appendix and
appendectomy was resumed (Figure 4).

Attention was then diverted to the gallbladder, which was
engorged, inflamed, and appeared to have formed an em-
pyema. Three further ports were inserted: 10 mm epigastric,
5 mm right hypochondrial and 5 mm left para-median

epigastric port to the left of the falciform ligament to
manipulate and retract a redundant large left liver lobe
(Figure 5). We turned the patient to his right side and with

his head up (reverse Trendelberg position) and rearranged
the surgical team so that the assistant had the camera
through the umbilical port and a fan retractor for the left

lobe of the liver through the 5 mm left para-median
Figure 4: Intraoperative view of the app
epigastric port. The leading surgeon had the epigastric and
the right hypochondial ports.

Standard dissection till the critical view of safety, which is
considered a very safe approach for cholecystectomy, was
achieved.6 Clipping of the cystic duct and artery, which

originated from a curved right hepatic artery and was
underneath an enlarged prominent lymph node, was then
done.

The gallbladder was dissected from the liver bed and
retrieved with its cystic artery lymph node in a bag. Unfor-
tunately, several liver focal lesions were clearly visualised on
both lobes and were assumed to be the same hypoechoic le-

sions detected on his liver using USS, resembling mostly
metastasis from his neuroendocrine tumour. Haemostasis
was achieved with negligible blood loss. Furthermore, 10 ml

of 0.5% Bupivacaine was flushed into the cystic bed, and a
right-sided drain was inserted into the sub-hepatic Morrison
pouch through the right-sided 5 mm hypochondrium port.

We did not take any biopsy specimens from the hepatic
lesions to avoid possible difficult-to-control bleeding. Those
lesions were also believed to be secondary to his neuroen-
docrine primary tumour diagnosed in 2003, hence a formal

multi-disciplinary team approach (MDT) was suggested for
him to be followed-up locally at his treatment centre (> 400
miles away) and arranged by his general practitioner (GP).

No further investigation specific to the neuroendocrine
tumour were organised at our centre.

Outcome and follow-up

Both the appendix and the gallbladder with its cystic artery
lymphnodewere sent for histological examination, because of

the patient’s pre-existing neuroendocrine tumour. Both sam-
ples showed inflammation ineachorgan.Macroscopically, the
appendix was inflamed with fibrinous exudates coveringmost

of its surface, while the gallbladder had biliary gravels inside
with thickening of the wall up to 4mm.Microscopically, both
samples showed signs of inflammation with focal ulceration

but no signs of dysplasia or invasive malignancy.
endix; some of the serosa peeled off.



Figure 5: Laparoscopic ports mapping (Illustrated by Z Al-

Nabulsi using Microsoft Paint).
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Overall, our patient, who had a good physiological
reserve and a World Health Organization Performa status of
2, recovered quickly and did very well several hours after the

operation. He was able to resume oral intake and oral anti-
biotics for further 3 days. He was encouraged to eat and
drink, and was discharged on day 2 post-operation, as he was

well enough to resume his vacation.

Discussion

Synchronicity backgrounds

In 2019, a literature review of the synchronicity of acute
appendicitis with acute cholecystitis found only 11 reported

cases; this reflects how uncommon this phenomenon is.1 The
report indicated that the average age of patients who had this
condition was 52.3 years, which is significantly higher than
the mean age of patients undergoing primary

appendectomy; nearly 70% of them were <30 years old,
with teenagers being the most common age group to
undergo primary appendectomy.7 Meanwhile, the mean

age of having cholecystectomy was reported to range from
early fifties to seventies, depending on many demographic
variables8,9. The causes behind this synchronicity remain

unknown but it was suggested that a bacterial infection of
the gallbladder originating from an inflamed gangrenous
appendicitis leading to gallbladder dyskinesia might be one

of the causes. We believe that this is difficult to prove as
this phenomenon is extremely rare or might be
underreported, which does not allow further analysis to
identify possible etiologies.10
Symptoms of this uncommon synchronous phenomena
are reported to be either upper abdominal pain or right-sided

abdominal pain, and to a lesser extent, diffuse or central
abdominal pain.2 Both abdominalCT scans andUSSare used
as diagnostic modalities; both investigations were used in our

case during the acute course of the clinical presentation. In all
reported cases, the patients underwent acute standard
surgical treatment or conservative treatment with a view of

interval laparoscopic scheduled intervention.2,11

Our patient who presented with acutely inflamed, retro-
cecal, and sub-serosal appendix was 62 years, which is not a
common age for this presentation but a common one for

cholecystitis. He had a hot cholecystectomy which was
considered following the diagnostic laparoscopy, as this is
considered safe and cost-effective if symptoms lasted less

than 5 days as was in this case.5 This was successfully
achieved in our surgical encounter. A common umbilical
camera port was used for both procedures. Other

cholecystectomy ports were fashioned accordingly to the
intraoperative findings.

More on imaging

The Royal College of Surgeons emergency general
surgery commissioning guide advises the use of a CT
scan in any persistent acute abdominal pain in patients

aged 50 and above. CT scans are also considered
invaluable in cases of intra-abdominal sepsis and
obstruction.5 Hence, in our case, a CT scan was

prioritised as our patient, who we knew had a
neuroendocrine tumour, suffered from acute right-sided
abdominal pain with significant elevation of his inflam-

matory markers. On the other hand, in standard cir-
cumstances the National Institute for Health and Care
Excellence (NICE) guidelines recommend USS if

confirmation of cholecystitis is needed.12

An USS was needed to confirm calcular cholecystitis due
to the complexity of the case, as the typical symptoms and
signs of cholecystitis were not present. The gall bladder wall

thickening with the peri-cholecystic fluid on the CT was not
sufficient on its own, given a confirmed diagnosis of retro-
cecal appendicitis. Several studies suggest that CT scans are

more sensitive than USS in detecting cholecystitis.13 Despite
the suggested superiority of the CT scans, a study concluded
that USS remains more sensitive in detecting gallstones. The

same study also reported that patients who undergo both
diagnostic investigations are mostly male with complex
medical history and in whom the classic signs of
cholecystitis are absent.14

A watchful waiting approach was adopted initially in
accordance with the guidelines of the Association of Upper
Gastrointestinal Surgery of Great Britain and Ireland

(AUGIS), which suggested treating cholecystitis conserva-
tively during crisis periods such as COVID-19 except when
the patients were deemed septic or had empyemas confirmed

by USS.15 Post operatively, triple antibiotics were
deescalated and switched to oral administration for
another 3 days due to intraoperative surgical findings of

peri-cholecystic fluids and early empyema formation. The
drain was removed after 24 h.
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Neuroendocrine related cholecystitis and appendicitis

Neuroendocrine tumours which are mostly found in the

gastrointestinal tract are commonly found in the small in-
testines twice as often as they are found in the appendix
which is considered the second most common site.16

Octreotide, which is commonly used to manage carcinoid

syndromes, increases patients’ risk of developing
gallbladder stones and cholecystitis. Hence a prophylactic
cholecystectomy is advised if patients are to undergo

surgical management for their gastrointestinal
neuroendocrine tumours, where management plans
includes octreotide.4

Appendicular neuroendocrine tumours are the most
common type of appendicular primary tumours where acute
appendicitis is the most common presentation of primary

appendicular tumours. Secondary metastatic appendicular
tumours are not as common as primary, but they are re-
ported to arise commonly from a colorectal source. Syn-
chronous colorectal appendicular metastasis and

neuroendocrine tumours are reported in 10% of secondary
appendicular tumours of colorectal origins.17 In our case,
intraoperative exploration did not reveal any possible

primary or secondary sites except during the
cholecystectomy where an enlarged cystic lymph node was
found and retrieved in addition to the obvious liver surface

focal seeded lesions. Both specimens were retrieved
carefully and there were neither primary nor secondary
appendicular tumours as revealed by histopathological
examinations. The patient was discharged back to his GP

with plans for referral to an endocrinology MDT for
further management.

COVID-19 implications

The four royal Colleges of surgeons assessed the
impact of COVID-19 on all acute surgical admissions
and stressed the use of personal PPE equipment, in line

with Public Health England guidelines. Laparoscopic
procedures were identified as a procedure carrying some
risk for aerosol type infections but the level of the risk
has not been clearly defined. On the other hand, general

anaesthesia is a well identified aerosol-generating pro-
cedure where PPE is strongly advised. Hence, there was
no reluctance in our case to use full PPE during

procedures.18

Conclusion

We presented a case of synchronous acute sub-serosal
appendicitis and cholecystitis in a patient diagnosed with
long-standing small bowels neuroendocrine tumour.
Both the appendix and gallbladder pathology showed

only acute inflammatory processes. Emergency laparo-
scopic appendectomy and cholecystectomy for concur-
rent acute appendicitis and acute cholecystitis appeared

to be safe and efficient procedures. Furthermore, the
interpretation of both intraoperative and radiological
findings are of importance in concurrent conditions

where it is easy to miss hidden pathologies intra-
operatively in view of this synchronicity. One example
is our buried sub-serosal appendix in view of the easily
found inflamed gallbladder.
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