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 Plexiform neurofibroma is a rare subtype of benign neurofibroma that 

occurs almost exclusively in individuals with Neurofibromatosis type 

1. The tumor develops from an abnormal proliferation of multiple 

components of a peripheral nerve and may arise in various parts of 

the body, although it most frequently involves the head, neck, pelvis, 

and extremities. In uncommon situations, NF1 may also present with 

localized or systemic manifestations within the abdomen and pelvis, 

which can resemble other pathological conditions and create 

diagnostic difficulties.This report focuses on plexiform neurofibroma 

occurring in an adolescent girl, an unusual presentation with 

significant clinical relevance. Both Neurofibromatosis type 1 and 

Neurofibromatosis type 2 are hereditary disorders characterized by 

the formation of benign tumors, with plexiform neurofibroma 

representing one of the less common tumor variants associated with 

these conditions. The case highlights the value of multimodality 

imaging—such as ultrasound, CT, and MRI—in establishing the 

diagnosis and monitoring disease progression. 

 

INTRODUCTION 

Neurofibromatosis refers to a group of inherited genetic disorders that mainly disrupt 

the regulation of cell growth in neural tissues. This condition follows an autosomal dominant 

inheritance pattern and leads to the formation of multiple tumors along nerve structures, 

including those located in the brain, spinal cord, and peripheral nerves (Carton et al., 2023; 

Becker & Strowd, 2019). The disorder is classified into three main forms: Neurofibromatosis 

type 1, Neurofibromatosis type 2, and Schwannomatosis. Among these, NF1 is the most 

prevalent, accounting for approximately 96% of cases, and is characterized by the development 

of neurofibromas arising from peripheral nerves, which may be associated with various 

cutaneous manifestations and skeletal abnormalities (Fortman et al., 2001; Grover et al., 2021). 

NF1 is considered a multisystem disorder that can affect both the central and peripheral 

nervous systems, presenting with conditions such as optic gliomas, spinal and peripheral nerve 

neurofibromas, neurological or cognitive impairment, and malignant peripheral nerve sheath 

tumors. In addition, several extra-neurological manifestations may occur, including café-au-

lait macules, axillary or inguinal freckling, Lisch nodules of the iris, skeletal abnormalities, and 

endocrine tumors such as pheochromocytoma (Cimino & Gutmann, 2018; Ghalayani et al., 

2012; Jett & Friedman, 2010). Neurofibromas themselves are generally categorized into three 

forms: localized, diffuse, and plexiform. Plexiform neurofibroma consists of the same cellular 

components as other neurofibromas but is distinguished by a more abundant extracellular 

matrix, increased vascularity, and growth that follows the course of a nerve while potentially 

involving multiple nerve fascicles (Ferner & Gutmann, 2002).  Approximately 10% of patients 
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with neurofibromatosis may eventually develop Malignant Peripheral Nerve Sheath Tumor, 

representing a serious malignant complication of the disease (Jett & Friedman, 2010). 

We present a rare case of pelvic-abdominal neurofibromatosis in adolescent women and 

highlight the importance of multimodality imaging in its diagnosis. 

 

METHOD 

A 14-year-old female patient came with a complaint of an enlarged stomach since 3 years 

ago, an enlarged stomach accompanied by a palpable lump on the abdomen. Initially, the 

patient did not realize that there was a lump in the abdomen until finally the patient's stomach 

felt enlarged. The size of the lump on the abdomen has been the same since 3 years ago and 

there is no pain in the abdomen or lump in the abdomen. The history of nausea and vomiting 

is denied. Other complaints were denied, previous trauma history was denied. Patients daily 

activities as students and and lumps do not interfere with the patient's activities 

On physical examination, it was found that the abdomen was enlarged accompanied by 

a lump on almost the entire abdomen, palpable, there was no pain when palpation. Laboratory 

examination, complete blood test, blood electrolyte examination and blood gas analysis within 

normal limits.  

From the results of AP abdominal polo photos, it was found that there was opacity in the 

pelvic cavum to the abdominal cavity (fig.1). 

 

 
Figure 1. Plain photo of AP's abdomen shows opacity in the pelvic cavum to the abdominal 

cavity. 

 

The results of the abdominal ultrasound examination showed the presence of 

heterogeneous solid masses in the pelvic cavity to the abdominal cavity accompanied by 

"target-signs" with hyperechoic center and hypoechoic edges that in the doppler appear 

hypovascularized (figure 2). 
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Figure 2. Abdominal ultrasound examination showed the presence of heterogeneous solid 

masses in the pelvic cavity to the abdominal cavity accompanied by "target-signs" with 

hyperechoic centers and hypoechoic edges that appear hypovascular in Doppler. 

 

On CT Scan, a picture of a heterogeneous solid mass with low density in the pelvic cavum 

extends to the abdominal cavum, which appears to push the rectum and colon distal to the 

anterior, urges and presses the uterus to the anterocranial, urges and presses the bulge to the 

right anterolateral, urges the intestinal system to the cranial and peripheral, the mass also 

appears to be clouding the abdominalis aorta, a. illiaca communis right left,  a. illiaca externa 

and internal right left, and encapsulated a. inferior mesenterica, the mass boundary with the 

surrounding organs is still good, there is no infiltration and the tk also appears to be extended 

to the bone (figure 3). 

 

 

Figure 3. CT Scan examination obtained A picture of a heterogeneous solid mass with a low 

density in the pelvic cavity extending to the abdominal cavity 
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Meanwhile, the examination of the abdomen with contrast obtained a wide hyperintense 

multinodular confluent mass with several "target-sign appearance" appearances with 

hypointense signal intensity in the clear central part and hyperintense signal intensity in the 

peripheral part of the T2 Haste as well as an increase in intensity in the central part in the T1 

Dixon W with gadolinium contrast (figure 4 & 5).  

 

 

 

Figure 4 & 5. MRI examination of the coronal & sagittal fragment showed a broad 

hyperintense confluent multinodular mass with multiple images of "target sign appearance" 

with intensity of hipointens in the mid and hyperintense in the peripheral part in T2 Haste and 

central enhancement in T1 Dixon W with contrast 
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Histopathology of retroperitoneal biopsy contains a mass consisting of fibrocollagen 

fibers arranged in a loose arrangement, among which it appears that myxoid material contains 

cells with spindle-shaped and ovoid cell nuclei and lymphocyte aggregate focuses. Mitosis was 

not found. 

 

RESULTS AND DISCUSSION 

Neurofibromatosis type 1 (NF1) is an autosomal dominant disorder resulting from 

mutation or microdeletion of the NF1 tumor suppressor gene located on chromosome 17q11.2 

(Grover et al., 2021).  Clinically, neurofibromatosis is a genetic disorder that can be identified 

by several characteristic findings, such as the presence of one or more neurofibromas, iris Lisch 

nodules, multiple café-au-lait macules, skeletal abnormalities, optic nerve gliomas, and other 

related clinical manifestations (Jana et al., 2011). Plexiform neurofibroma represents a 

complex, interlacing network of tumor growth characterized by elongated, finger-like 

projections that extend in a serpiginous pattern along peripheral nerves and their branches, 

often enveloping surrounding adipose tissue and incorporating it into the lesion. On 

microscopic examination, plexiform neurofibroma demonstrates irregular bundles of wavy 

Schwann cells embedded within an extracellular matrix rich in mucopolysaccharides and 

collagen.This type of neurofibroma most frequently involves the neck, pelvis, and extremities. 

In regions inferior to the diaphragm, plexiform neurofibromas are commonly found within the 

retroperitoneal and paraspinal areas (Kleihues & Cavenee, 2000).  

We perform a comprehensive assessment of our patients using ultrasound (ultrasound), 

CT Scan and MRI. Imaging plays a crucial role for several purposes: evaluating the extent of 

the lesion and its effects on adjacent structures, identifying accompanying abnormalities, and 

most importantly detecting possible malignant transformation. Ultrasound is commonly used 

as an initial modality to evaluate palpable soft-tissue masses. The differential diagnosis is 

largely determined by the characteristics of the tumor components. 

On ultrasonography, this lesion commonly demonstrates a target-like appearance 

consisting of a relatively hyperechoic central portion surrounded by a hypoechoic peripheral 

rim, frequently accompanied by posterior acoustic enhancement and continuity with an 

adjacent peripheral nerve (Zulfiqar et al., 2021).  Color Doppler evaluation can further support 

the diagnosis by demonstrating internal vascular flow, confirming the solid nature of the 

neurofibroma, although these tumors generally exhibit low vascularity (Reynolds et al., 2004).  

Plexiform neurofibromas may appear heterogeneous on ultrasound, showing areas of both 

increased and decreased echogenicity due to their tortuous architecture, anatomical location, 

and tendency to extend between retroperitoneal fat planes (Yilmaz et al., 2014). The presence 

of calcification within these tumors is extremely uncommon (Ryu et al., 2015). 

On computed tomography (CT), neurofibromatosis typically appears as a low-

attenuation soft-tissue mass. This imaging characteristic is related to the presence of myelin 

lipid components, high water content, and fat that becomes entrapped within the endoneurial 

myxoid matrix. In the present case, the CT findings demonstrated similar low-density lesions 

without evidence of bone involvement. CT imaging also has an important advantage in 

evaluating possible osseous involvement. When malignant transformation is suspected, CT 

may reveal a more heterogeneous mass with central necrosis, poorly defined margins, and 

irregular peripheral nodular enhancement (Zulfiqar et al., 2021; Gosein et al., 2013). 
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Magnetic resonance imaging (MRI) remains the most reliable modality for evaluating 

neurofibromatosis (NF). A characteristic imaging feature is the “target sign” on T2-weighted 

sequences, which appears as hyperintense peripheral rims surrounding a relatively hypointense 

central fibrous component, often accompanied by central enhancement. In plexiform 

neurofibroma, MRI typically demonstrates a confluent multinodular mass containing multiple 

target-like structures and producing mass effect on adjacent anatomical structures (Zulfiqar et 

al., 2021; Gosein et al., 2013). Regions showing low signal intensity on T2-weighted images 

correspond to collagen-rich fibrous tissue that may enhance following gadolinium contrast 

administration (Levy et al., 2005). In our patient, MRI revealed multiple small ring-like 

structures known as the fascicular sign, characterized by peripheral hyperintensity and most 

clearly visualized on T2-weighted and post-contrast sequences.  

The size and anatomical distribution of some Plexiform neurofibroma lesions can 

interfere with normal organ function and, in severe cases, may become life-threatening, making 

tumor debulking necessary (Zulfiqar et al., 2021). Complete surgical removal is frequently 

difficult to achieve because these tumors infiltrate surrounding tissues extensively and often 

involve the underlying nerve plexus, which would need to be sacrificed during resection. 

Consequently, alternative treatment strategies are being investigated, including molecular 

targeted therapies such as Selumetinib, which are currently under evaluation in several clinical 

trials (Karajannis & Ferner, 2015).  

 

CONCLUSION 

Plexiform neurofibroma are benign nerve sheath tumors that may grow extensively and 

spread across multiple abdominal compartments, with a potential risk of malignant 

transformation. This tumor originates from the nerve sheath and is typically composed of 

multiple lobulated masses with a distinctive imaging appearance known as the target sign. The 

lesion may involve both the skin and subcutaneous tissues while also extending into deeper 

anatomical structures. On imaging modalities such as ultrasound, CT, and MRI, these tumors 

often demonstrate components of fat and fluid related to the myelin content within the nerve 

sheath. Radiologic evaluation plays a crucial role in establishing the diagnosis, determining the 

extent of structural involvement, excluding other possible pathologies, and identifying signs of 

malignant transformation, thereby guiding appropriate management for the patient. 
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