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Case Report
Neurofibromatosis type I in children: a case  
report and literature review
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Abstract: Neurofibromatosis is an autosomal dominant genetic disease that originates from neuroepithelial tissue 
and involves disorders of ectoderm and mesoderm. At present, there are relatively few reports of neurofibroma type 
I in children. Therefore, understanding the clinical manifestations, diagnosis, and treatment of neurofibromatosis is 
of great significance to the occurrence and development of neurofibroma type I. This study is a case of and literature 
review of neurofibromatosis type I in children.
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Introduction

Neurofibromatosis (NF) is a rare progressive 
disease, usually caused by mutations in a  
specific gene. NF is mainly divided into three 
types, and type I (NF1) and type II (NF2) are 
most common [1, 2]. The incidence of NF1 is 
approximately 1/3,000 to 1/400, accounting 
for about 85% of neurofibromatosis. The dis-
ease commonly begins at a young age in chil-
dren and involves multiple systems such as 
nervous, endocrine, circulatory and urinary  
systems, as well as bone and mental develop-
ment. About 25%~50% of patients with NF1 
have a positive family history, which is charac-
terized by multiple cutaneous neurofibroma 
and skin milk coffee spots [3]. NF1 sporadical- 
ly involves maxilla, temporal bone, zygomatic 
arch, temporomandibular joint, parotid gland, 
and external auditory canal. The incidence of 
NF2 is about 1/50,000, and it is commonly 
accompanied by bilateral acoustic neuroma. 
Since the incidence of NF1 is dozens of times 
higher than that of NF2, more attention and 
research has been focused on NF1.

Case report

The patient, male, eight years old, was admit-
ted to hospital because of “left facial mass for 

more than half a year”. Six months ago, the 
family members of the patient inadvertently 
found a “soybean” painless, hard mass on the 
left face of the child. After seeing a doctor in 
the local hospital, the patient was treated with 
anti-inflammatory treatment (specific drugs are 
unknown). The effect was poor, and the mass 
gradually increased. The family members of  
the children came to our hospital for further 
treatment, and patient was admitted to the 
hospital with “left facial mass”. Physical exa- 
mination: the general condition was good, the 
vital signs were stable, no abnormal symptoms 
were examined in the heart, lung, abdomen 
and nervous system, and the superficial lymph 
nodes of the whole body were not touched.  
A “3 cm × 2 cm × 2 cm” mass was palpable in 
the left parotid gland, with hard quality, redu- 
ced range of motion, and tenderness (+). There 
was no redness and swelling at the mouth of 
the left parotid duct, and the secretion was 
clear. A large number of scattered café au lait 
spots were seen in the neck, upper body, and 
armpits (Figure 1A). After improving the rele-
vant examinations and excluding surgical prob-
lems, “partial resection of left parotid gland + 
partial parotidectomy + facial nerve dissec- 
tion” was performed under general anesthe- 
sia. During the operation, there was a cord-like 
neurofibroid lesion outside the parotid capsule 
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adolescence. The symptoms in adolescence 
and pregnancy are apparent. Incidence during 
adolescence may be related to the relative in- 
crease of gene mutation and expression error, 
and incidence during pregnancy may be rela- 
ted to the changes in hormones in the body. 
The NF1 gene is located in the 17q11.2 region 
and contains 57 exons and 4 alternative splic-
ing exons. About 50% of the patients have 
inherited NF1 gene mutations, and the rest are 
caused by mutations in the NF1 gene. The 
spontaneous mutation rate of the NF1 gene is 
up to 1/10,000, which is one of the highest 
known mutation rates in human genes. There 
are more than 500 known mutation sites, whi- 
ch brings significant challenges to the study  
of the relationship between genotype and phe-
notype [4]. NF1 gene mutations include the  
following types: chromosome aberration, multi-
ple exon deletions or large insertions, termina-
tion mutations, amino acid substitution, intron 
mutations, and 3’ untranslated region muta-
tions. The clinical manifestations of gene de- 
letion, insertion, or mutation mainly occur in 
the tongue (26%), buccal mucosa (8%), lip mu- 
cosa (8%), taste buds (8%), gingiva (2%), and 
the most common place is the papillae of the 

Figure 1. Clinical manifestations of the patient and his families: A. Café au 
lait spot on neck. B. Head lump. C. Café au lait spots on the back. D. Giant 
tumor in left face and neck with drooping deformity.

Figure 2. Intraoperative situation: A. Cord-like neu-
rofibroid disease. B. The facial nerve is like a string 
of beads.

(Figure 2A). After opening the 
parotid capsule, the meeting 
nerve was beaded, the cervi- 
cofacial trunk was thick (Fig- 
ure 2B), the facial nerve func-
tion was preserved, and the 
tumor was partially resected. 
Postoperative pathology (Fig- 
ure 3) showed: (left maxillofa-
cial) parotid gland tissue and 
fibroadipose tissue, local ner- 
ve, and adipose tissue hy- 
perplasia. Another two lymph 
nodes showed reactive hyper-
plasia. Therefore, the disease 
was diagnosed as “left facial 
neurofibromatosis”. The basic 
information and tissue speci-
mens of the patients involved 
in this study were approved by 
the hospital ethics committee, 
and the patients were inform- 
ed and agreed.

Discussion

NF1 progresses slowly and it 
can occur in both infancy and 
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tongue [5]. Previous studies indicated that 
base substitution mutations often occur when 
mutations occurred on the chromosomes of 
patrilineal origin, and deletions often occur on 
the chromosomes of matrilineal origin [6]. In 
this study, the child (IV 2) had an obvious family 
history, and his father (III 2), younger sister (IV 
1), and grandmother (II 3) all suffered from  
neurofibromatosis. The scattered freckles, café 
au lait spots and multiple subcutaneous nod-
ules could be seen on the whole body of pati- 
ent’s father (Figure 1B). A 5.0 cm × 15.0 cm × 
3.0 cm mass was seen on the right side of  
the head, with a soft texture, clear boundary, 
reduced range of motion and tenderness (-) 

According to the NF1 diagnostic criteria pro-
posed by the National Institutes of Health in 
1988, at least two criteria must be met: (1) ≥  
6 milk coffee spots with the maximum diame-
ter > 5 mm before puberty and > 15 mm after 
puberty; (2) ≥ 2 neurofibromas of any type or 
one plexiform neurofibroma; (3) axillary freck-
les; (4) optic gliomas ≥ 2 Lish nodules; (5) char-
acteristic bone damage, such as sphenoid dys-
plasia, thinning of long bone cortex or pseu- 
darthrosis; (6) first-degree relatives with NF1. 
The incidence of optic glioma, Lish nodules, 
and characteristic bone damage is low. Café  
au lait spots are the earliest clinical manifes- 
tations of NF1. 99% of NF1 patients appear 

Figure 3. Neurofibromatosis histo-
logic features (Haematoxylin-eosin 
staining). (A) The tumor cells are el-
liptical or oval, and large in nuclear 
volume (magnification × 200). Im- 
munohistochemistry for neurofi-
bromatosis. The tumor cells are 
positive for Vimentin (B), S-100 (C) 
(magnification × 200).

Figure 4. The genealogical tree. The reported case (IV 2), his father (III 2), 
younger sister (IV 1), and grandmother (II 3).

(Figure 1C). Her grandmother 
had scattered freckles, café  
au lait spots and multiple sub-
cutaneous nodules all over her 
body (Figure 1D). His sister’s 
whole body presented with 
scattered freckles, and café  
au lait spots. Family investiga-
tion results demonstrated that 
(Figure 4) there were 4 cases 
of the disease in 18 people in 
4 generations, II 3 was gene 
mutation, III 2, IV 2 and IV 1 
were hereditary, IV 2 and IV 1 
were dizygotic twins. The pedi-
gree map showed that there 
were patients in each genera-
tion in accordance with the law 
of euchromatic inheritance.

NF2 is relatively rare, account-
ing for less than 10% of neuro-
fibromatosis, with an incidence 
of 1/50,000. It is an autoso-
mal 22 long arm gene defect 
[7], with little or no skin pig-
mentation with meningioma, 
cranial schwannoma, and spi-
nal cord schwannoma. Its clini-
cal diagnostic criteria: (1) first-
degree relatives have bilateral 
acoustic neuroma; (2) the pa- 
tient suffers from this disease 
plus unilateral acoustic neuro-
ma or has 2 of the following 
kinds of tumors such as Sch- 
wann’s cell tumor, neurofibro-
ma, meningioma, glioma [8, 9].
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before 1 year old, and 90% of adult NF1 pati- 
ents have axillary freckles [10-13]. This patient 
met 3 criteria and can be diagnosed with left 
facial neurofibromatosis. The facial nerve in- 
cludes five groups of branches in the parotid 
gland, and most neurofibromas originate from 
parotid gland, especially plexiform neurofibro-
ma [14].

Neurofibromatosis of the head and neck is a 
benign tumor that is difficult to treat. The re- 
currence rate of some tumors is high and the 
cure rate is low. For localized and beaded 
cases, complete resection and preservation of 
nerve continuity are the first treatment choice. 
For invasive and diffuse patients, the tumor 
can only be removed as much as possible. If 
the motor nerve is involved, it is necessary to 
choose between the complete resection of the 
tumor and the protection of nerve function. 
Current surgical methods attempt to achieve 
both. The recurrence rate of plexiform neurofi-
broma is high, and the malignant transforma-
tion rate is about 10% higher than other types 
of neurofibroma [15]. Follow-up should be paid 
attention to in the clinic. The possibility of 
malignant transformation or infection should 
be considered when neurofibroma overgrows. 
The malignant transformation rate is about 
3-14%, and the incubation period is about 
10-20 years [16]. At present, there is no effec-
tive measure to prevent or reverse the course 
of NF1, so symptomatic treatment is the only 
option [17]. The tissue of NF1 tumor is fragile 
and tender, and many blood vessels with thin 
walls and poor elasticity exist in the tumor, 
making it difficult to stop bleeding during op- 
eration [18, 19]. The commonly used hemo- 
static methods during the operation are: (1) 
resection in the healthy tissue around the 
tumor, avoiding the blood sinus in the mass, 
ligation and then amputation during the opera-
tion; (2) if the tumor is located in the extremi-
ties, a tourniquet can be used to remove the 
tumor without blood, and if the tumor is locat- 
ed in the neck, the external carotid artery can 
be ligated first; (3) intraoperative use of antihy-
pertensive drugs can reduce intraoperative 
bleeding, between 8.0 and 10.6 kPa, and the 
time should not exceed 30-45 minutes; (4)  
segmented tumors can be resected by stages 
and segments; (5) the tumor is ligated with No. 
7 silk thread, and the line crosses with the line 
to reduce the blood supply of the tumor.

In summary, prenatal diagnosis and gene ther-
apy at the genetic level are of great significan- 
ce. Fetal DNA extracted from chorionic or am- 
niocentesis can be used for direct prenatal 
mutation detection. However, many people are 
reluctant to accept this prenatal assessment 
because it is impossible to determine the se- 
verity of the disease. Preimplantation genetic 
diagnosis (PGD) [20] has been used in heredi-
tary tumor susceptible patients with tumor  
suppressor gene mutations, and successfully 
predicted the later stage of tumor occurrence 
in susceptible patients. This proved that the 
PGD technique is an effective method to pre-
vent the birth of babies with genetic tendency 
toward NF1 and NF2.

Conclusion

In summary, Neurofibromatosis of the head 
and neck is a benign tumor that is difficult to 
cure. The recurrence rate of some tumors is 
high, and the cure rate is low, which impact on 
the facial morphology and function of the 
patients. At present, the treatment of this dis-
ease is mainly partial or complete resection of 
the tumor. The aim of this report is to call on 
pregnant women to actively carry out preop- 
erative diagnosis and gene therapy in order to 
reduce the incidence of such diseases. Pati- 
ents should be followed up regularly after the 
operation to prevent malignant transforma- 
tion or recurrence of the disease. In some 
cases, patients should be followed up for a  
longer time to guide patient care and predict 
outcome.
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