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INTRODUCTION: Appendiceal mucocele (AM) is a very rare neoplasm with an incidence of 0.2-0.3% of all
appendectomy specimens. AM usually defined as an intraluminal dilation of the appendix in response to
mucin accumulation. The preoperative diagnosis is difficult and can be misdiagnosed to any of the other
differential diagnosis especially in female patients. If it is suspected, imaging modalities and colonoscopy
can be helpful as a guide for the right surgical approach.

PRESENTATION OF CASE: A41-year-old lady who found to have an appendicular tumor discovered inciden-

i;jl; Vgﬁ:ﬂi tally on magnetic resonance imaging (MRI) of the abdomen during a follow-up in the referral hospital
Mucocele for persistent right lower quadrant abdominal pain with enlarging right ovarian cyst for 2 years. MRI

revealed a sizeable cyst measuring 7 x 4 x 3 cm in the right iliac fossa (RIF) region with high suspicion of
an AM. The patient was managed with open right limited hemicolectomy. The patient was diagnosed as
a well-differentiated low-grade AM neoplasm with stage 0 (pTis, pNO, M0) based on the 8th edition of
the American Joint Committee on Cancer (AJCC) Staging System. The patient had an uneventful recovery
and advised for regular follow-up of at least 5 years.
DISCUSSION: AM is a very rare neoplasm. The imaging modalities that can be diagnostic methods are the
abdominal ultrasonography (US), transvaginal US, abdominal computed tomography (CT) and abdominal
MRI. Fine needle aspiration must be avoided as the risk of perforation is high that will lead to dis-
semination of the mucinous material causing a serious complication called pseudomyxoma peritonei.
Laparotomy is superior on laparoscopy as the risk of perforation is lower in laparotomy.
CONCLUSION: The presentation of AM is usually not specific, because of its anatomic position. Physicians
should consider it in the differential diagnosis of persistent enlarging ovarian cyst or adnexal mass.

© 2020 The Author(s). 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/).

Ovarian cyst

1. Introduction pain in the RIF region, RIF palpable mass, gastrointestinal bleed-

ing, weight loss, nausea, and vomiting [4,5]. The only definitive and

AM defines as an intraluminal dilation of the appendix in
response to mucin accumulation. This condition overall is very rare
witha 0.2-0.3% incidence of all appendectomy specimens [1-3].It’s
more common in females with a 4 to 1 ratio and more prevalent in
individuals above 50 years old [4,5]. Patients with AM usually are
asymptomatic and they get diagnosed incidentally through radio-
logical intervention or intra-operatively for any other co-existing
condition. But some patients experience symptoms like abdominal

Abbreviations: AM, appendiceal mucocele; MRI, magnetic resonance imaging;
US, ultrasonography; AJCC, American Joint Committee on Cancer; CT, computed
tomography.
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curative treatment of AM is surgical resection. The management
of AM is a comprehensive process starting from suspicion of AM,
proper workup, right diagnosis, choosing the proper treatment then
follow-up. This case report is in line with the SCARE criteria [6].

2. Presentation of case

A 41-year-old married female, known to have a hiatal hernia
with gastroesophageal reflux disease. The patient found to have
an appendicular tumor discovered incidentally on MRI during a
follow-up in the referral hospital for persistent right lower quad-
rant abdominal pain with enlarging right ovarian cyst for 2 years.
The patient had no history of irregular bowel movements or abnor-
mal changes in the stool. The patient denied any history of anorexia,
weight loss, and jaundice. Her menstrual periods were regular. Past

2210-2612/© 2020 The Author(s). Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open access article under the CCBY license (http://creativecommons.

org/licenses/by/4.0/).
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Fig. 1. US abdomen showed both ovaries are normal in volume, and echogenicity
bilateral multiple follicles are seen. The right ovary shows cyst measuring about
3x287cm.

medical and surgical histories including family history for malig-
nancy were unremarkable. The patient underwent serial US in the
referral hospital which revealed a cystic lesion in the right ovary
measuring 3 x 2 cm increased up to 6 x 2.8 cm (Fig. 1). Due to her
persistent pain and increase in the size of the ovarian cyst in the US,
the patient underwent MRI which revealed a sizable cyst measuring
7 x 4 x 3cmin the RIFregion, away from the right ovary and adnexa
with no fat stranding, or mesenteric lymph nodes enlargement
(Fig. 2). The impression of an appendicular tumor was highly suspi-
cious. Upon arrival at our hospital, the patient was well-nourished,
in mild pain, and had no pallor or jaundice. Abdominal exami-
nation revealed mild tenderness with a vague fullness on deep
palpation of the right iliac fossa. Laboratory examination demon-
strated the following: haemoglobin: 10.9 g/dl, leucocyte count:
6.0 x 10%/L, haematocrit: 35.3%, and platelet count: 280 x 10°/L.
The liver function test, renal function test, and the coagulation
profile were all within normal ranges. Cancer antigen markers
including carcinoembryonic antigen and carbohydrate antigen 19.9
were all within the normal range. Colonoscopy was done as a
preoperative workup and was unremarkable. The patient under-
went laparoscopic exploration which confirmed the presence of
AM involving the base of the appendix, inseparable from the cae-
cum. We did not find any synchronous neoplasms in the colon.
The case was then converted to open exploration through a lower
midline laparotomy incision which showed a cystic mass mea-
suring 9 x 3 x 3 cm involving most of the appendix including the
base inseparable from the caecum, sparing 2 cm tip with multi-
ple palpable ileocecal mesenteric lymph nodes. The cystic lesion
seems about to rupture at the center. A Limited right hemicolec-
tomy with side to side ileocolic stapler anastomosis was performed.
Gross examination revealed a dilated appendix with smooth shiny
serosa and thin wall, and it is filled with thick mucus material
(Fig. 3).

Histopathological examination revealed acellular mucin invad-
ing submucosa and muscularis propria, but not through the full

Fig. 2. MRI of the abdomen showed: Sizable cyst-like measuring 7 x 4 x 3 cm in the
right iliac fossa region, very close to the cecum and away from the right ovary and
adnexa.

Fig. 3. Mucinous neoplasm growing in the appendix (intraoperatively).

thickness of the muscularis propria. All margins of resection were
free from the tumor. Nine lymph nodes were examined and all
were negative. No lymphovascular invasion. The patient was diag-
nosed as a well-differentiated low-grade AM neoplasm with stage
0 (pTis, pNO, MO0) based on the 8th edition of the AJCC Staging Sys-
tem (Fig. 4A, B, C, and D). The diagnosis of a low grade appendiceal
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Fig. 4. A: Hematoxylin and eosin staining (40x) revealed the lumen of appendix lined by unremarkable colonic mucosa with underlying lymphatic aggregates. There is
a cystic dilatation space filled with acellular mucin. This cystic space starts replacing appendiceal mucosa epithelial lining, lamina propria, and settle in the muscularis
propria without invasion. B: Haemotoxylin and eosin staining (100x) revealed no mucosa or lamina propria. There is epithelial denudation in the lack of acellular mucin.
The neoplasm is rest on fibrotic stroma filled with lymphatic aggregates. C: Haemotoxylin and eosin staining (100x ) revealed a lumen of mucocele contains acellular mucin
and mucinous surface epithelium. D: Hematoxylin and eosin staining (400x ) revealed an appendiceal mucosa is replaced by tall, columnar, non-ciliated cells, basal nuclei,

and abundant intracellular mucin.

mucinous neoplasm was made. The postoperative recovery was
uneventful, and there were no signs or symptoms of recurrence
within the follow-up period of 1 year. The patient was advised to
complete a follow-up period for at least 5 years.

3. Discussion

As AM is very rare, preoperative diagnosis is difficult and can
be misdiagnosed to any of the other differential diagnoses espe-
cially in female patients. The diagnosis of AM is usually made in
an acute setting (< 7.5%) and in a chronic setting (15-29%) [7].
If the AM is suspected, imaging modalities and colonoscopy can
be helpful. The imaging modalities that can be diagnostic meth-
ods are the abdominal US, transvaginal ultrasound, abdominal CT,
and abdominal MRI [7,8]. Usually, the US will show a cystic mass
with variable echogenicity and sonographiclayering within the cyst
(called “onion skin sign”), and If the diameter of the appendix in the
US is 15 mm or more, the sensitivity of 83% and specificity of 92%
for the diagnosis of AM [8,9]. AM appears in CT as cystic, tubular or
spherical, low attenuated structure [7-9]. Colonoscopy should be
considered preoperatively if there is suspicion of AM. Usually, the
colonoscopy will show a visible elevated area in the cecum with
the orifice of the appendix in the center of it (volcano sign) and
may reveal yellow discharge [8,9]. Fine needle aspiration must be
avoided as the risk of perforation is high that will lead to dissem-
ination of the mucinous material causing a serious complication
called pseudomyxoma peritonei [9].

Previously, the AM was classified histologically into: simple
mucocele, hyperplastic mucocele, mucinous cystadenoma and
mucinous cystadenocarcinoma [7,9,10].

Nowadays, it is classified based on histopathological examina-
tion according to the degree of atypia into low-grade appendiceal
mucinous neoplasms or high-grade appendiceal mucinous neo-
plasms [7,11].

The management of AM is a comprehensive process starting
from suspicion of AM, proper workup, right diagnosis, choosing
the proper treatment then follow up. The only definitive and cura-
tive treatment of AM is surgical resection. In the literature, there
is no total agreement on the best surgical approach that can be
done to treat the AM. Many circumstances and factors determine
the proper surgical technique. The aim of surgery is to resect the
mucocele properly and not to cause perforation and spillage of the
content causing pseudomyxoma peritonei, a life-threatening com-
plication with less than 45% of 10-years survival and less than 20%
of 5-years survival [ 10-13]. Laparotomy is superior on laparoscopy
as the risk of perforation is lower in laparotomy. Appendectomy is
enough in cases that in which appendicular base is not involved,
the cecum is intact and the mucocele is not perforated. While right
hemicolectomy is the recommended choice in case of involve-
ment of the appendicular base, cecum, perforated mucocele, and
positive lymph nodes [10,14,15]. There may be synchronous neo-
plasms with the AM and most frequently found in the colon [16].
However, it may be found in other locations such as breast, gall-
bladder, kidneys, thyroid, and ovaries. The recurrence rate of AM
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is approximately 5% and the relapse is more frequent between 12
and 24 months [16]. AM was found to be associated with adeno-
carcinoma of the colon in 19%-25% of the cases [17]. Based on that,
all cases identified to have AM should be assessed for colon neo-
plasms. In our patient, we did not find any pathology during the
colonoscopy performed pre-operatively. Also during the laparo-
scopic exploration, we didn’t find any synchronous colon neoplasm.
Postoperative, we advised the patient for regular follow-up of at
least 5 years to detect any recurrence or relapse.

4. Conclusion

AM is a rare neoplasm in abdominal surgery. The abdominal
US, abdominal CT, and abdominal MRI represent useful tools for
diagnosis. However, the preoperative diagnosis is difficult and can
be misdiagnosed. Appropriate diagnosis and management of AM
prevent complications such as pseudomyxoma peritonei. All cases
identified to have AM should be assessed for synchronous colonic
neoplasms. Colonoscopic surveillance of patients for synchronous
colonic neoplasms is warranted.
Declaration of Competing Interest

The authors report no conflicts of interest.

Sources of funding

This study did not receive any funding from governmental or
private organizations.

Ethical approval

This is a case report and it didn’t require ethical approval from
ethics committee according to our institution.

Consent

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.
Author contribution

Study concept or design - AOS, MYD, SB.

Data collection - AOS, MYD, MS, SB.

Data interpretation - AOS, MYD, MS.

Literature review — AOS, MYD, MS, SB.

Drafting of the paper - AOS, MYD, MS.

Editing of the paper - AOS, MYD, SB.
Registration of research studies

Not required.

Guarantor

Mohammed Yousef Aldossary.

Open Access

Provenance and peer review
Not commissioned, externally peer-reviewed.
Acknowledgement

The authors thank Dr. Zahra Alturaifi for providing the
histopathological images for this case report.

References

[1] K. Fournier, S. Rafeeq, M. Taggart, et al., Low-grade appendiceal mucinous
neoplasm of uncertain malignant potential (LAMN-UMP): prognostic factors
and implications for treatment and follow-up, Ann. Surg. Oncol. 24 (2017)
187-193, http://dx.doi.org/10.1245/s10434-016-5588-2.

[2] T.Klag, J. Wehkamp, H. Bosmiiller, et al., Low-grade appendiceal mucinous
neoplasm (LAMN)-3-year endoscopic follow-up underlines benign course of
LAMN type 1, Z. Gastroenterol. 55 (2017) 149-152, http://dx.doi.org/10.1055/
5-0042-121495.

[3] B.Rymer, R.O. Forsythe, G. Husada, Mucocoele and mucinous tumours of the
appendix: a review of the literature, Int. ]. Surg. 18 (2015) 132-135, http://dx.
doi.org/10.1016/j.ijsu.2015.04.052.

[4] F. Minni, M. Petrella, A. Morganti, D. Santini, Giant mucocele of the appendix,
Dis. Colon Rectum 44 (2001) 1034-1036.

[5] N.J. Carr, W.F. McCarthy, L.H. Sobin, Epithelial non carcinoid tumors and
tumor-like lesions of the appendix. A clinicopathologic study of 184 patients
with a multivariate analysis of prognostic factors, Cancer 75 (1995) 757-768.

[6] RA. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A. Fowler, D.P. Orgill, For the
SCARE Group, The SCARE 2018 statement: updating consensus surgical CAse
REport (SCARE) guidelines, Int. J. Surg. 60 (2018) 132-136.

[7] H. Cubro, V. Cengic, N. Burina, Z. Kravic, E. Beciragic, S. Vranic, Mucocele of the
appendix presenting as an exacerbated chronic tubo-ovarian abscess: a case
report and comprehensive review of the literature, Medicine (Baltimore) 98
(39) (2019), e17149, http://dx.doi.org/10.1097/MD.0000000000017149.

[8] J.M. Yang, W.H. Zhang, D.D. Yang, H. Jiang, L. Yu, F. Gao, Giant low-grade
appendiceal mucinous neoplasm: a case report, World J. Clin. Cases 7 (13)
(2019) 1726-1731, http://dx.doi.org/10.12998/wjcc.v7.i13.1726.

[9] N. Aggarwal, A. Bhargava, Appendiceal mucocele secondary to torsion in an
asymptomatic patient, J. Surg. Case Rep. 2019 (8) (2019), http://dx.doi.org/10.
1093 /jscr/rjz241, rjz241. Published 2019 Aug 14.

[10] S.K.B B, P. Jasuja, Appendiceal mucocele—a rare case report, Int. J. Surg. Case
Rep. 58 (2019) 21-25, http://dx.doi.org/10.1016/j.ijscr.2019.04.008.

[11] E.V. Pantiora, D. Massaras, . Koutalas, A. Bagiasta, E.A. Kontis, G.P. Fragulidis,
Low-grade appendiceal mucinous neoplasm presenting as adnexal mass: a
case report, Cureus 10 (11) (2018), e3568, http://dx.doi.org/10.7759/cureus.
3568, Published 2018 Nov 10.

[12] G. Nishikawa, S. Sekine, R. Ogawa, et al., Frequent GNAS mutations in
low-grade appendiceal mucinous neoplasms, Br. J. Cancer 108 (2013)
951-958, http://dx.doi.org/10.1038/bjc.2013.47.

[13] C.C. Chiu, P.L. Wei, M.T. Huang, W. Wang, T.C. Chen, W.]. Lee, Laparoscopic
resection of appendiceal mucinous cystadenoma, J. Laparoendosc. Adv. Surg.
Tech. A 15 (2005) 325-328.

[14] E.A. Saad, E.Y. Elsamani, W.E. AbdElrahim, K.E. Elsiddig, E.A.G. Khalil, Surgical
treatment of mucocele of the appendix: a systematic review and case report,
J. Surg. Case Rep. (6) (2018), http://dx.doi.org/10.1093/jscr/rjy102, rjy102.
Published 2018 Jun 28.

[15] M.J. Motsumi, P. Motlaleselelo, G. Ayane, S.O. Sesay, J.R. Valdes, A case report
of a giant appendiceal mucocele and literature review, Pan Afr. Med. ]. 28
(2017) 106, http://dx.doi.org/10.11604/pam;.2017.28.106.13832, Published
2017 Oct 4.

[16] M. Guaglio, S. Sinukumar, S. Kusamura, M. Milione, F. Pietrantonio, L.
Battaglia, S. Guadagni, D. Baratti, M. Deraco, Clinical surveillance after
macroscopically complete surgery for low-grade appendiceal mucinous
neoplasms (LAMN) with or without limited peritoneal spread: long-term
results in a prospective series, Ann. Surg. Oncol. 25 (2018) 878-884, http://dx.
doi.org/10.1245/s10434-017-6305-5.

[17] M. Pitiakoudis, A.K. Tsaroucha, K. Mimidis, A. Polychronidis, G. Minopoulos, C.
Simopoulos, Mucocele of the appendix: a report of five cases, Tech.
Coloproctol. 8 (2004) 109-112.

This article is published Open Access at sciencedirect.com. It is distributed under the IJSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.


dx.doi.org/10.1245/s10434-016-5588-2
dx.doi.org/10.1245/s10434-016-5588-2
dx.doi.org/10.1245/s10434-016-5588-2
dx.doi.org/10.1245/s10434-016-5588-2
dx.doi.org/10.1245/s10434-016-5588-2
dx.doi.org/10.1245/s10434-016-5588-2
dx.doi.org/10.1245/s10434-016-5588-2
dx.doi.org/10.1245/s10434-016-5588-2
dx.doi.org/10.1245/s10434-016-5588-2
dx.doi.org/10.1245/s10434-016-5588-2
dx.doi.org/10.1055/s-0042-121495
dx.doi.org/10.1055/s-0042-121495
dx.doi.org/10.1055/s-0042-121495
dx.doi.org/10.1055/s-0042-121495
dx.doi.org/10.1055/s-0042-121495
dx.doi.org/10.1055/s-0042-121495
dx.doi.org/10.1055/s-0042-121495
dx.doi.org/10.1055/s-0042-121495
dx.doi.org/10.1055/s-0042-121495
dx.doi.org/10.1016/j.ijsu.2015.04.052
dx.doi.org/10.1016/j.ijsu.2015.04.052
dx.doi.org/10.1016/j.ijsu.2015.04.052
dx.doi.org/10.1016/j.ijsu.2015.04.052
dx.doi.org/10.1016/j.ijsu.2015.04.052
dx.doi.org/10.1016/j.ijsu.2015.04.052
dx.doi.org/10.1016/j.ijsu.2015.04.052
dx.doi.org/10.1016/j.ijsu.2015.04.052
dx.doi.org/10.1016/j.ijsu.2015.04.052
dx.doi.org/10.1016/j.ijsu.2015.04.052
dx.doi.org/10.1016/j.ijsu.2015.04.052
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0030
dx.doi.org/10.1097/MD.0000000000017149
dx.doi.org/10.1097/MD.0000000000017149
dx.doi.org/10.1097/MD.0000000000017149
dx.doi.org/10.1097/MD.0000000000017149
dx.doi.org/10.1097/MD.0000000000017149
dx.doi.org/10.1097/MD.0000000000017149
dx.doi.org/10.1097/MD.0000000000017149
dx.doi.org/10.1097/MD.0000000000017149
dx.doi.org/10.12998/wjcc.v7.i13.1726
dx.doi.org/10.12998/wjcc.v7.i13.1726
dx.doi.org/10.12998/wjcc.v7.i13.1726
dx.doi.org/10.12998/wjcc.v7.i13.1726
dx.doi.org/10.12998/wjcc.v7.i13.1726
dx.doi.org/10.12998/wjcc.v7.i13.1726
dx.doi.org/10.12998/wjcc.v7.i13.1726
dx.doi.org/10.12998/wjcc.v7.i13.1726
dx.doi.org/10.12998/wjcc.v7.i13.1726
dx.doi.org/10.12998/wjcc.v7.i13.1726
dx.doi.org/10.1093/jscr/rjz241
dx.doi.org/10.1093/jscr/rjz241
dx.doi.org/10.1093/jscr/rjz241
dx.doi.org/10.1093/jscr/rjz241
dx.doi.org/10.1093/jscr/rjz241
dx.doi.org/10.1093/jscr/rjz241
dx.doi.org/10.1093/jscr/rjz241
dx.doi.org/10.1093/jscr/rjz241
dx.doi.org/10.1016/j.ijscr.2019.04.008
dx.doi.org/10.1016/j.ijscr.2019.04.008
dx.doi.org/10.1016/j.ijscr.2019.04.008
dx.doi.org/10.1016/j.ijscr.2019.04.008
dx.doi.org/10.1016/j.ijscr.2019.04.008
dx.doi.org/10.1016/j.ijscr.2019.04.008
dx.doi.org/10.1016/j.ijscr.2019.04.008
dx.doi.org/10.1016/j.ijscr.2019.04.008
dx.doi.org/10.1016/j.ijscr.2019.04.008
dx.doi.org/10.1016/j.ijscr.2019.04.008
dx.doi.org/10.1016/j.ijscr.2019.04.008
dx.doi.org/10.7759/cureus.3568
dx.doi.org/10.7759/cureus.3568
dx.doi.org/10.7759/cureus.3568
dx.doi.org/10.7759/cureus.3568
dx.doi.org/10.7759/cureus.3568
dx.doi.org/10.7759/cureus.3568
dx.doi.org/10.7759/cureus.3568
dx.doi.org/10.7759/cureus.3568
dx.doi.org/10.1038/bjc.2013.47
dx.doi.org/10.1038/bjc.2013.47
dx.doi.org/10.1038/bjc.2013.47
dx.doi.org/10.1038/bjc.2013.47
dx.doi.org/10.1038/bjc.2013.47
dx.doi.org/10.1038/bjc.2013.47
dx.doi.org/10.1038/bjc.2013.47
dx.doi.org/10.1038/bjc.2013.47
dx.doi.org/10.1038/bjc.2013.47
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0065
dx.doi.org/10.1093/jscr/rjy102
dx.doi.org/10.1093/jscr/rjy102
dx.doi.org/10.1093/jscr/rjy102
dx.doi.org/10.1093/jscr/rjy102
dx.doi.org/10.1093/jscr/rjy102
dx.doi.org/10.1093/jscr/rjy102
dx.doi.org/10.1093/jscr/rjy102
dx.doi.org/10.1093/jscr/rjy102
dx.doi.org/10.11604/pamj.2017.28.106.13832
dx.doi.org/10.11604/pamj.2017.28.106.13832
dx.doi.org/10.11604/pamj.2017.28.106.13832
dx.doi.org/10.11604/pamj.2017.28.106.13832
dx.doi.org/10.11604/pamj.2017.28.106.13832
dx.doi.org/10.11604/pamj.2017.28.106.13832
dx.doi.org/10.11604/pamj.2017.28.106.13832
dx.doi.org/10.11604/pamj.2017.28.106.13832
dx.doi.org/10.11604/pamj.2017.28.106.13832
dx.doi.org/10.11604/pamj.2017.28.106.13832
dx.doi.org/10.11604/pamj.2017.28.106.13832
dx.doi.org/10.1245/s10434-017-6305-5
dx.doi.org/10.1245/s10434-017-6305-5
dx.doi.org/10.1245/s10434-017-6305-5
dx.doi.org/10.1245/s10434-017-6305-5
dx.doi.org/10.1245/s10434-017-6305-5
dx.doi.org/10.1245/s10434-017-6305-5
dx.doi.org/10.1245/s10434-017-6305-5
dx.doi.org/10.1245/s10434-017-6305-5
dx.doi.org/10.1245/s10434-017-6305-5
dx.doi.org/10.1245/s10434-017-6305-5
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30267-4/sbref0085
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Low grade appendiceal mucinous neoplasm mimicking an ovarian cyst: A case report
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Declaration of Competing Interest
	Sources of funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	Acknowledgement
	References


