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Abstract

Appendiceal neurofibromas are exceedingly rare, with neither experimental nor observational data to support evidence-
based diagnosis or treatment. We describe the case of a 52-year-old woman with neurofibromatosis 1 (NF1) complicated by
aqueductal stenosis and resultant hydrocephalus needing a ventriculoperitoneal shunt (VPS). She presented to the emergency
department with abdominal pain and was found to have abnormalities in the right hemiabdomen on cross-section imaging,
also a Staphylococcus epidermidis growth at the distal portion of the VPS. She was initially treated with two rounds of intravenous
antibiotics and VPS removal without improvement. She ultimately underwent an appendectomy, which revealed pathologic
evidence of NF. The appendectomy was key to ruling out malignancy, addressing further symptoms and preventing future
malignant transformation. This case highlights the importance of including appendiceal neurofibromas in the differential
diagnoses of abdominal pain in patients with NF1.

INTRODUCTION

Neurofibromatosis (NF) is a group of genetic disorders charac-
terized by tumors of the nervous system, or neurofibromas [1].
The most common type is NF1, an autosomal dominant disorder
that occurs in 1 in 2500-3000 births [2]. Manifestations include
‘café-au-lait’ spots, cutaneous neurofibromas, Lisch nodules and
axillary and inguinal freckling [3].

Mutations in the neurofibromin 1 (NF1) gene result in
deficiency of neurofibromin, a protein involved in tumor
suppression [4, 5]. The risk of malignancy in NF1 patients
has been shown to be nearly three times higher than that
of the general population [6]. Moreover, while most neurofi-
bromas themselves are benign, 8-12% undergo malignant
transformation [7].
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Figure 1: Diffuse cutaneous neurofibromas and ‘café-au-lait’ spots.

Up to 25% of patients with NF1 have neurofibromas in the
gastrointestinal (GI) tract. Most frequently affected are the small
intestine, retroperitoneum and colon [8]. Appendiceal neurofi-
bromas are exceedingly rare, with only 11 cases reported in
the literature to our knowledge [7, 9-11]. Most of these patients
presented with abdominal pain and were thought to have appen-
dicitis. Some initially were treated medically, but all ultimately
had surgical resection [7, 9-11]. Here, we present the case of a
patient with appendiceal neurofibroma.

CASE REPORT

A 52-year-old woman presented to the emergency department
(ED) with altered mental status. She had a history of NF1 com-
plicated by aqueductal stenosis and resultant hydrocephalus for
which a ventriculoperitoneal shunt (VPS) was placed 13 years
prior. She subsequently underwent multiple VPS revisions
for recurrent infections, most recently 3 weeks prior to this
admission.

At that time, she presented to the ED with 2 weeks of
abdominal pain. She was afebrile and hemodynamically stable.
On examination, she had tenderness in the right upper quadrant
(RUQ) and was noted to have diffuse cutaneous neurofibromas
(Fig. 1). Her labs were unremarkable, except elevated alkaline
phosphatase (137 U/l) and alanine transaminase (146 U/l).
Computerized tomography of the abdomen and pelvis (CTAP)
revealed a perihepatic cyst around the shunt catheter tip, appen-
diceal and peritoneal thickening, stranding along the right hemi-
abdomen and diffuse peritoneal nodularity with partial calcifica-
tion (Fig. 2). Upon laparoscopic exploration and cyst unroofing,
the patient was noted to have intra-abdominal inflammatory
adhesions in the right hemiabdomen. Cerebrospinal fluid (CSF)
cultures from the distal portion of shunt grew Staphylococcus
epidermidis, and the patient was treated with intravenous
antibiotics.

Two weeks later, she became confused and re-presented to
the ED. Per her family, she had decreased appetite and poor oral
intake since discharge. She had been complaining of abdominal
pain for several days and had one episode of emesis. At presen-
tation, she was afebrile, hypertensive (140/92) and tachycardic
(125 bpm). On examination, her abdomen was tender in the RUQ,
right lower quadrant (RLQ) and suprapubic region, and she was
oriented to place only. Laboratory studies were notable for white
blood cell count of 12.1/mm3 with neutrophil predominance,
mildly elevated alkaline phosphatase (149 U/l) and international
normalized ratio (1.6), and persistent CSF with S. epidermidis.

Figure 2: Computerized tomography of the abdomen and pelvis demonstrating
appendiceal and peritoneal thickening.

Figure 3: Right ovary with papillary excrescences and grossly abnormal appendix.

CTAP revealed a fluid collection in the RLQ with a tract con-
necting to the tip of the VPS catheter; scattered calcified nodules
within the omentum, peritoneum and along the sigmoid colon;
and appendiceal thickening. The patient was started on another
course of intravenous antibiotics. The VPS was explanted shortly
after admission and an external ventricular drain was placed.

Due to concern about the fluid collection in the RLQ, a CTAP
was repeated 5 days after admission and again 5 days later,
revealing interval resolution of the collection but otherwise no
change in the abnormal RLQ anatomy, raising suspicion for
appendiceal versus gynecologic neoplasm. As such, the patient
underwent a diagnostic laparoscopy and nodular biopsy.

On entering the abdomen, the terminal ileum and cecum
were grossly normal, while the right ovary showed papillary
excrescences on the serosal surface (Fig. 3). The appendix was
proximally distended with distal serosal injection and chronic
scarring into the pelvis (Fig. 3). An appendectomy was performed
(Fig. 5A). Scattered peritoneal nodules were visualized on the
abdominal wall anterior to the uterus (Fig. 4), and several biop-
sies were taken. Cut sections of the appendix revealed uniformly
firm, white tissue throughout the entire specimen with a
possible centrally located, pinpoint lumen, suggesting fibrous
obliteration. No well-circumscribed lesion was identified; how-
ever, histopathology showed the appendiceal wall was diffusely
expanded by an irregular, wavy spindle cell proliferation involv-
ing the mucosa, submucosa, muscularis propria and subserosal
tissue (Fig. 5B and C). Immunohistochemical stains highlighted
a mixture of S100/SOX10-positive cells and CD34-positive cells,
consistent with appendiceal neurofibroma (Fig. 5D). Pathologic
diagnosis of the peritoneal biopsies was low-grade serous
neoplasia.
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Figure 4: Abdominal wall anterior to the uterus with scattered peritoneal
nodules.
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Figure 5: (A) The outer surface of the appendix was smooth to slightly rough with
cauterized fibrous adhesions. (B) The appendiceal wall was diffusely expanded by
an irregular spindle cell proliferation involving the mucosa, submucosa and mus-
cularis propria. A tiny lumen was identified in this section, but the other sections
showed completely obliterated central lumen, mimicking fibrous obliteration. (C)
High-power view of spindle cells in the muscularis propria demonstrated wavy
dark nuclei. (D) Spindle cells were positive for S100.

DISCUSSION

Due to the low incidence of appendiceal neurofibroma, neither
experimental nor observational studies have been conducted to
guide an evidence-based approach to diagnosis or treatment.
However, the standard of care in symptomatic neurofibroma in
the GI tract involves surgical resection due to the high incidence
of malignancy and possibility of malignant transformation [12].
This line of reasoning has been applied to previously docu-
mented cases of appendiceal neurofibroma, whereby despite
not having the correct preoperative diagnosis, it was determined
retrospectively that surgical excision was the appropriate
course.

For our patient, non-specific signs and symptoms of appen-
diceal neurofibroma (e.g. abdominal pain, appendiceal thicken-
ing) were present at her first ED presentation. However, given
the bacterial growth in the perihepatic fluid, the intra-abdominal
infectious process was thought to be the cause of her symptoms
and the patient was treated medically. Consistent with the other

reported cases [7, 9-11], continued clinical vigilance and resul-
tant exploratory laparoscopy with appendectomy were critical
in ruling out malignancy, addressing further symptoms and pre-
venting future malignant transformation. This case highlights
the importance of including appendiceal neurofibromas in the
differential diagnoses of abdominal pain in patients with NF1,
even if another plausible explanation is present.

Notably, while the association between NF1 and ovarian can-
cer has not been established, emerging evidence suggests that a
link may exist [4]. In addition to appendiceal neurofibroma, our
patient was found to have low-grade serous carcinoma. Further
investigation is needed to determine whether this gynecologic
finding may be related to NF1, thus potentially warranting addi-
tional screening in this population, or if it is an independent
process given the overall low incidence of ovarian cancer in
patients with NF1 [13].

CONFLICT OF INTEREST STATEMENT

None declared.

FUNDING

None.

REFERENCES

1. Ferrer M, Gosline SJC, Stathis M, Zhang X, Guo X, GuhaR, et al.
Pharmacological and genomic profiling of neurofibromato-
sis type 1 plexiform neurofibroma-derived schwann cells. Sci
Data 2018;5:180106.

2. Toledano-Alhadef H, Mautner V-F, Gugel I, Zipfel ], Haas-
Lude K, Constantini S, et al. Role, function and challenges
of multidisciplinary centres for rare diseases exemplified
for neurofibromatosis type 1 syndrome. Childs Nerv Syst
2020;36:2279-84.

3. Phillips TG, Persia OR, Jimenez Lopez JA. Neurofibromatosis
type 1: more than skin deep. J Fam Pract 2020;69:401-5.

4. Norris EJ, Jones WD, Surleac MD, Petrescu AJ, Destephanis D,
Zhang Q, et al. Clonal lineage of high grade serous ovarian
cancer in a patient with neurofibromatosis type 1. Gynecol
Oncol Rep 2018;23:41-4.

S. Zoller ME, Rembeck B, Odén A, Samuelsson M, Angervall
L. Malignant and benign tumors in patients with neurofi-
bromatosis type 1 in a defined Swedish population. Cancer
1997,79:2125-31.

6. Walker L, Thompson D, Easton D, Ponder B, Ponder M,
Frayling I, et al. A prospective study of neurofibromatosis
type 1 cancer incidence in the UK. Br ] Cancer 2006;95:
233-8.

7. Komo T, Oishi K, Kohashi T, Hihara J, Yoshimitsu M,
Tokumoto N, et al. Appendiceal neurofibroma with low-
grade appendiceal mucinous neoplasm in neurofibromato-
sis type 1 patient: a case report. Int J Surg Case Rep 2018;53:
377-80.

8. Agaimy A, Vassos N, Croner RS. Gastrointestinal
manifestations of neurofibromatosis type 1 (Reckling-
hausen’s disease): clinicopathological spectrum with
pathogenetic considerations. Int J Clin Exp Pathol 2012;5:
852-62.

9. Sugimoto S, Takahashi M, Nakagawa K, Yabuno T, Kito
F, Yoshida S. A case of neurofibroma of the appendix in
von Recklinghausen disease. Nihon Shokakibyo Gakkai Zasshi
2011;108:68-73.



10.

11.

4 | A.L. Greenberg et al.

Wilson A, Slopis ], Andrassy R, Dhingra S, Austin M. Sur-
gical management of an appendiceal neurofibroma in a
neurofibromatosis-1 patient: a case report.] Pediatr Surg Case
Rep 2015;3:492-5.

Van de Steen K, Riedl R, Strypstein S, Boerma E-J. Appen-
diceal neurofibroma and diverticula in a neurofibromatosis
type 1 patient with chronic right lower quadrant pain. BMJ
Case Rep 2020;13:e234383.

12.

13.

Bakker JR, Haber MM, Garcia FU. Gastrointestinal neurofibro-
matosis: an unusual cause of gastric outlet obstruction. Am
Surg 2005;71:100-5.

Courtney E, Chan SH, Li ST, Ishak D, Merchant K,

Shaw T, et al. Biallelic NF1 inactivation in high
grade serous ovarian cancers from patients with
neurofibromatosis type 1. Fam Cancer 2020;19:
353-8.



	Appendiceal neurofibroma in a patient with neurofibromatosis 1 and recurrent abdominal infections from ventriculoperitoneal shunt: a case report
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	Conflict of interest statement
	Funding


