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ARTICLE INFO ABSTRACT

Arfif{e history: INTRODUCTION: Neurofibromas are a characteristic of the autosomal dominant disorder Neurofibromato-
Received 14 September 2018 sis type 1 (NF1), also known as von Recklinghausen’s disease. Appendiceal neurofibromas are extremely
Received in revised form 16 October 2018 rare, and low-grade appendiceal mucinous neoplasms (LAMNs) have not previously been reported in
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Available online 13 November 2018 PRESENTATION OF CASE: A 62-year-old man with NF1 was scheduled for elective surgical treatment of

an asymptomatic, enlarged and diffusely thickened appendix that remained after curative antimicrobial
treatment of acute appendicitis. Laboratory analysis revealed all normal. Colonoscopy showed thickened
appendiceal mucosa projecting into the cecum. A sample of the mucosa was found to be pathologi-
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Appendiceal neurofibroma cally benign. The patient was preoperatively diagnosed with treated acute appendicitis with chronic
Low-grade appendiceal mucinous appendiceal inflammation versus appendiceal neoplasms. Laparoscopic cecectomy was performed. Mul-
neoplasm tiple neurofibromas were observed in the muscle layer, submucosa, and mucosa of the appendix on

histopathological examination. Immunohistochemical examination showed positive staining for S-100.
Pathologically, the patient was diagnosed with appendiceal neurofibroma consistent with NF1 with
LAMNS. His postoperative course was unremarkable. He was discharged on post-operative day 3 and

remained in good health 7 month after surgery.
CONCLUSIONS: Appendiceal neurofibromas are often preoperatively diagnosed as appendicitis. Appen-
diceal neurofibromas should be considered in patients with NF1 who are suspected of having appendicitis.
© 2018 The Authors. 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 of destructive invasion [3], have not been reported in NF1.We report
herein a case of appendiceal neurofibromas in NF1 with LAMNSs.
Neurofibromatosis type 1 (NF1), also known as von Reckling- The present work has been reported in accordance with the SCARE
hausen'’s disease, is an inherited autosomal dominant neurocuta- criteria [4].
neous syndrome. NF1 is a multisystemic disorder that can affect
any organ in the body. The most typical clinical presentations 2. Case presentation

are neurofibromas and café-au-lait spots [1]. Neurofibromas are

found in the gastrointestinal tract in 11% of patients with NF1 A 62-year-old man with NF1 was scheduled for elective surgical
[2]. However, appendiceal neuroﬁbromas in NE] are extremely treatment of an asymptomatic, enlarged and diffusely thickened
rare. Furthermore, low-grade appendiceal mucinous neoplasms  3phendix that remained after curative antimicrobial treatment of
(LAMNS), characterized by low-grade cytologic atypia and absence acute appendicitis because he hoped for an antimicrobial treatment
2 months ago. Physical examination revealed multiple neurofi-
bromas and café-au-lait spots on the skin. He had no other
- co-morbidities other than having NF1. Laboratory analysis revealed
Abbreviations: NF1, neurofibromatosis type 1; LAMN, low-grade appendiceal hemoglobin, 15.9g/dL; white blood cell count, 5.33 x 103/I~LL;
mucinous neoplasm; CT, computed tomography; MPNST, malignant peripheral platelets, 17.9 x 104/}LL; serum total protein, 7.9 g/dL; serum
nerve sheath tumor. . e . .
* Corresponding author at: 2-1-1 Kabeminami, Asakita-ku, Hiroshima, 731-0293, albumin, 4.8g/dL; total ,blhr'Jb_m' 0.8mg/dL; aspartate ammc,)_
Japan. transferase, 27 IU/L; alanine aminotransferase, 21IU/L; and lactic
E-mail address: koishi@enjoy.ne.jp (K. Oishi). acid dehydrogenase, 173 IU/L; C-reactive protein, 0.073 mg/dL. The
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Fig. 1. Contrast-enhanced CT showed an enlarged and diffusely thickened appendix (appendix: thick white arrow head).

Fig. 2. Colonoscopy showed a thickened mucosa of appendix projecting to the
cecum without outflow of abscess or jellylike liquid.

serum levels of tumor markers were normal, including carci-
noembryonic antigen, 3.2 ng/ml and carbohydrate antigen 19-9,
7.1U/mL. Contrast-enhanced computed tomography (CT) demon-
strated an enlarged and diffusely thickened appendix (Fig. 1a,
b). Colonoscopy showed thickened appendiceal mucosa project-
ing to the cecum without evidence of abscess or jellylike liquid
(Fig. 2). A sample of the appendiceal mucosa was obtained by
colonoscopy and pathologically revealed to be benign. The patient
was preoperatively diagnosed with treated acute appendicitis with
chronic appendiceal inflammation versus appendiceal neoplasms.
Laparoscopic cecectomy was performed. The resected specimen
revealed a thick, enlarged and fibrotic appendiceal wall. There was
no evidence of appendiceal rupture or serosal mucin extravasa-
tion (Fig. 3a). Histopathological examination showed a single layer
of atypical mucinous epithelial cells lining the appendix (Fig. 3b).
Multiple neurofibromas were observed in the muscle layer, sub-
mucosa and mucosa of the appendix (Fig. 3¢). Micro plexiform
neurofibromas were observed in the neuroplexus of the appendix.
Immunohistochemical examination showed positive staining for
S-100 (Fig. 3d). Pathologically, the patient was diagnosed with
appendiceal neurofibroma of NF1 with LAMNSs. His postoperative

course was unremarkable. He was discharged on post-operative
day 3 and remained in good heath 7 months after surgery.

3. Discussion

NF1, also known as von Recklinghausen’s disease, is the
most common autosomal dominant single-gene neurodevelop-
mental disorder, with an incidence of 1:2700 [5]. Gastrointestinal
involvement has been reported in 10-25% of patients with NF1.
Gastrointestinal neurofibromas usually occur in groups of multiple
lesions, though solitary lesions have been reported. Lesions can be
found, in order of frequency, in the jejunum, stomach, ileum, duo-
denum and colon. However, appendiceal neurofibromas in NF1 are
extremely rare. To the best of our knowledge, only 7 cases [6-12]
have been reported in the English literature (Table 1). Of these, 4
cases were diagnosed preoperatively as appendicitis.

Gastrointestinal neurofibromas are often asymptomatic. How-
ever, when the lesions grow in size, they may present as
constipation, abdominal pain, palpable abdominal masses or bowel
obstruction [13]. Neurofibromas are benign neoplasms consisting
of the cells and tissues that cover nerves. However, there is a risk
of malignant transformation, particularly in individuals over 40
years old [6]. Patients with NF1 have an 8-12% lifetime risk of
developing malignant peripheral nerve sheath tumors (MPNSTSs),
a term designated by the World Health Organization in 2002 to

” o«

replace the previous terms “malignant schwannoma”, “malignant
neurilemmoma”, “neurogenic sarcoma”, and “neurofibrosarcoma”
[14]. MPNSTs have a poor prognosis [15]. Neurofibromas were
recently found to be precursor lesions for MPNSTs [15]. Therefore,
rapid enlargement of neurofibromas should alert practitioners to
the possibility of malignant transformation [6].

Surgical resection is the standard treatment for appendiceal
neurofibromas and is aimed at improving symptoms, preventing
complications and avoiding the risk of malignant transformation
[16]. However, the best surgical procedure (appendectomy alone,
cecectomy, ileocecal resection, or right hemicolectomy with or
without regional lymph node dissection) for patients with appen-
diceal neurofibromas remains controversial. In the present case,
the patient underwent laparoscopic cecectomy rather than laparo-
scopic appendectomy due to obtain the negative resection margin
because he was suspected to have appendiceal neoplasm during
surgery, for example LAMNS. It is difficult to diagnosis appendiceal
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Fig. 3. The resected specimen showed the appendiceal wall was fibrotic, enlargement, and thickness. There was no evidence of appendiceal rupture or serosal mucin
extravasation (a). Histopathological examination showed atypical mucinous epithelial cells were lining by a single layer in the appendix (b). Multiple neurofibromas were
revealed in the muscle layer, submucosa and mucosa of the appendix (c¢). Immunohistochemistry examination showed positive for S-100 (d).

Table 1
Reported cases of appendiceal neurofibromas.
No.  Author Year Age Gender  Main symptom Preoperative diagnosis Surgeical procedure Size (cm)
1 Merck and Kindblom [8] 1975 24 M Abdominal pain  Appendicitis Appendectomy NA
2 Olsen [9] 1987 24 M Abdominal pain  NA Appendectomy 7x3
3 Samuel et al. [10] 1997 19 M Abdominal pain  Appendicitis Appendectomy 3x7x8
4 Rosenberg et al. [11] 2006 33 F Asymptom Finding unexpectedly in cesarean section =~ Appendectomy 12
5 Agaimy et al. [12] 2010 45 M NA NA Appendectomy 0.3
6 Guo et al. [6] 2014 62 F Abdominal pain A giant thick-walled tubular mass Right hemicolectomy 9 x7
7 Ozaki et al. [7] 2015 51 M Abdominal pain  Appendicitis Appendectomy 3.5%x25x%x25
8 Present case 2018 62 F Asymptom Cured appendicitis Cecectomy 1.7x7
NA: not available.

neoplasms preoperatively. The patient would have had to undergo
a two-stage ileocecal resection with or without regional lymph
node dissection for a pathological diagnosis of mucinous adeno-
carcinoma or positive resection margin of the LAMNs. The most
appropriate surgical procedure for appendiceal neurofibromas
might be cecectomy, as the root of the appendix has the poten-
tial for malignant transformation and progression to MPNSTs. The
surgical indication for patients without symptoms remains contro-
versial. Many patients diagnosed with appendicitis preoperatively
undergo appendectomy alone, even if they were pathologically
diagnosed with appendiceal neurofibromas. Other groups have
supported a two-stage ileocecal resection with regional lymph
node dissection if patients are pathologically diagnosed with a
malignant tumor or positive resection margins.

LAMNSs are characterized by low-grade cytologic atypia and the
absence of destructive invasion. These tumors have the potential
for peritoneal spread giving rise to pseudomyxoma peritonei [17].

Thus, LAMNSs are regarded as low-grade adenocarcinomas accord-
ing to the 2010 World Health Organization classification [18]. To
the best of our knowledge, this is the first report of appendiceal
neurofibromas in NF1 with LAMNSs in the English literature.

Surgical resection is the standard treatment for patients with
LAMNs. However, the most appropriate surgical procedure for
patients with LAMNs remains controversial. Generally, tumor
involvement of a surgical margin is an indication for additional
surgery. However, Arnason et al. reported that in patients with
appendiceal LAMNs without discharge of mucin or exposure of the
appendiceal serosa, involvement of the appendectomy margin by
either neoplastic epithelium or acellular mucin was not associated
with disease recurrence or peritoneal dissemination [19]. There-
fore, in the present case, additional treatment for LAMNs was not
necessary.

There are no guidelines for the optimal management strategy of
appendiceal neurofibromas and LAMNs. Thus, the most appropriate
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surgical procedure for patients with appendiceal neurofibromas or
LAMNSs is unknown. At the very least, it is important to obtain neg-
ative resection margins. A larger number of long-term follow-up
patients with appendiceal neurofibromas and LAMNSs are required
to establish optimal, evidence-based treatment.
4. Conclusions

We report herein a rare case of appendiceal neurofibroma with
LAMN in NF1 patient. Patients with NF1 may have gastrointesti-
nal tract involvement such as appendiceal neurofibromas. These
cases are often preoperatively diagnosed as appendicitis. There-
fore, it is necessary to suspect appendiceal neurofibromas in NF1
patient who have symptoms of appendicitis.
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