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Hoffa's Fat Pad-associated Solitary Neurofibroma as the Cause of
Anterior Knee Pain: A Case Report

Romeo Tecualt-Gémez', Adriana Atencio-Chan? Gabriela Gutiérrez-Salmean

3

Learning Point of the Article:
Solitary peripheral neurofibroma is an infrequent condition that do usually not exhibit clinical manifestations. However, when infrapatellar
pain is not alleviated and other causes of such have been discarded, imaging studies must be considered within the differential diagnosis.
Afterwards, pathologyand molecular biology studies are needed to confirm the histologic type and hence seta curse of treatment.

Abstract

Introduction: Infrapatellar peripheral neural tumors, particularly neurofibromas, are rather rare entities reported in the literature. They are

slow-growing lesions that usually do not exhibit clinical manifestations other than interspecific swelling or pain; hence, their diagnosis can be

quite challenging. Therefore, scrutiny should include not only traditional clinical assessment and imaging but also more specific molecular

biology techniques, such asimmunohistochemistry.

Case Report: We present the clinical, imaging, histological, and immunohistochemical features of a unique case of solitary neurofibromain a 33-

year-old female presenting chronic anteriorknee pain. The tumor was completely removed through a surgical approach.

Conclusions: Although cases of a solitary neurofibroma originating within Hoffa’s fat pad are extremely rare; the entity should be considered in
the differential diagnosis when symptomatology is not alleviated with appropriate treatments.
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Introduction

Neurofibromas (Nf) are relatively frequent neoplasms of the
peripheral nervous system. They account for about a third of
neural tumors and, from these, Nf are entitled foral most 90% of
those of the nerve sheath [1]. Most Nf grow as solitary lesions,
unless they are associated with neurofibromatosis Type I (i.e.,
von Reckling hausen disease)and are commonly found in
young adults without proclivity to a particular gender [2].
Anatomically, Nf are habitually localized in head and trunk (vs.
other body surfaces), although some reports include cases in
kidneys, bowel, oral cavity, and spine. Clinically, they present as
well-circumscribed -but not encapsulated- bland entities, not
associated to other skin alterations (e.g., color and texture), and
often smaller than 5-6 cm[3,4]. Nf are slow- and insidious-
growing tumors, usually asymptomatic (no significant clinical

signs, nonspecific swelling or/and pain may be present); thus,
late diagnosis is frequent as it may be confused not only with
other soft tissue tumors, either benign or malignant, but also
with neuropathies or tendinopathies; hence, histologic
assessment is needed. However, because Nf develop from
nonmyelinating Schwann cells, the neoplasm -as a whole- can
contain other neuromesenchymal cellular types including
perineurial cells, fibroblast, and mast cells thus hindering
histopathologic diagnosis [S]. Due to the aforementioned,
molecular biology studies, particularly immunohistochemistry
for which Nf are positive to S100 and negative to act in and
CD34- [6,7]provide precise insights into nature, not only of
these neoplasms but of the various peripheral nerve sheath
tumors (PNST). Despite Nf are benign tumors, surgical
approach is the treatment of election since malignant
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based contrastmedium.

transformation -although not frequent- has been reported
[8];recurrences are unusual, but the continuous mass growth
may affect surrounding tissues and/orcause functional
compromise or/and symptomatology [9]. Hereunder, we
present clinical, magnetic resonance imaging (MRI),
histopathologic, transoperatory, and immunohistochemical
(IHC) features of an unusual -the second [ 10] to the best of our
knowledge, after extensive review of the literature- case of an
intra-articular solitary neurofibroma, in a patient without
neurofibromatosis, presenting within the infrapatellar fat pad.

Case Report

We report the case of a 33-year-old woman, otherwise healthy,
complaining of intermittent and mild anterior knee pain, which
was clinically diagnosed as pb. Hoffitis/tendinitis thus managed
with nonsteroidal anti-inflammatory drugs and electro-physical
therapies, including local ultrasound and electric stimulation.
With these, discomfort ceased up until the patient’s second
trimester of pregnancy; again, physical therapy, and
acetaminophen mitigated the symptoms. However, ayearand a
half later, the patient presented severe shooting pain and local
swelling although no palpable mass could be detected. A MRI
scan showed a discretely lobulated ovoid-shaped lesion, with
well-defined borders, located below the patella and apparently
involving the patellar tendon sheath. As seen in Fig. 1, the
neoplasm showed discrete heterogeneous behavior of frank
hyperintense predominance in density of protons with fatty
saturation, MERGE, slightly hypotensive in T2 and
hypotensive in T1; with the contrast medium, its enhancement
is homogeneous, measuring approximately 22 mm x 14 mmx
28 mm in its longitudinal, anteroposterior, and transverse axes,
respectively. MRI report also included minimum proximal
patellar tendinosis, lateral inclination of the patella and mild

edema of Hoffa’s fat pat pb. secondary to increased pressure due
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I-?igure-3: Immunohistochemistry staining for (a)

antibodies.

Figure 1: (a) Lateral, (b) anterior, and (c) transversal views of magnetic resonance imaging using gadolinium-

L

Figure 2: H and E staining for transoperatory incisional biopsy.

to the lesion. In accordance to the aforementioned imaging
findings, giant cell tumor of the tendon sheath was suggested.
Presurgical physical examination of the knee did not show
neither positive meniscal signs nor evidence of ligament
instability. The patient presented complete flexo-extension of
the knee; arcs of movement were complete, although with the
presence of pain at the maximum flexion. Muscular tone and
strength preserved. Volume increase in the anterior region of
the knee, with pain in the interlinear joint were detected after
digitopression. No neurovascular involvement of the limb was
found. Hence, an incisional biopsy was performed, and surgical
could not be, at that time, completed, since transoperatory
histopathologic findings -reported as mesenchymal fusocellular
neoplasm to be further classified were not sufficient to discard
malignancy. H and E staining (Fig. 2) yielded the following
description: Lesion consisting of vacuolated and
hyperchromatic large nucleus spindle cells, which are arranged
in bundles that interlace with each other with densely cellular
and collagenized areas; no abnormal mitotic activity is
observed. The diagnosis was then proposed as ancient
schwannoma.

To confirm the later, IHC markers were used for final staining,
asseenin Fig. 3:

«PS100 ++ (moderate, in patches)

«CD34 ++(besides vascular wall, some cells are
positive)

+EMA +(focally weak on cytoplasmatic membrane)
« GFAP +(weak, scarce cellsin cytoplasm).

Given the afore, the conclusive histopathologic diagnosis was
neurofibroma. Hence, the patient underwent to surgical
resection of the mass (measuring 2.3 cm, in its longest axis) -
illustrated in Figs. 4 and 5-; in brief, the neuroma was resected by
an anterior approach of the knee, performing a dissection in

1

PS100, (b) CD34, (c) EMA, and (d) GEAP Figure 4: Surgical excision of the neoplasm: (a) Anterior knee Figure 5: (a) Real-time -i.e,, fresh- external s
approach and (b) Hoffa's fat pad wide resection.

urface of Hoffa's fat pad and (b) fixed -
10% paraformaldehyde buffer- and stained tissue for margin delimitation.
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Figure 6: Hand E staini

planes, until Hoffa’s fat was localized. A wide resection of the
lesion was performed with partial resection of the Hoffa,
maintaining the tumoral content within the tissue of the fat pad,
to achieve tumor-free surgical margins. There was no clinical or
histological evidence that the Nf came from any large or
important neurological structure, so it is assumed that it
developed from the termination of a terminal sensory branch of
the own fat pad. Prior diagnosis was confirmed by
histopathological examination(Fig. 6)altogether with clear
margins from adjacent tissues: dermis, deep dermis, tendinous
and rotula-both superior and inferior- fragments with no sign of
lesion. Thus further antineoplastic interventions, for example,
radiotherapy, were not needed. At the moment (i.e., 6 months
after surgery), the patient has recovered as expected, regained
almost full function of the knee and quadriceps (Fig. 7) and has
no alterations in the biomechanics of the knee nor pain.
Moreover, there is no evidence of recurrence. Regular follow-
ups were suggested.

Discussion

Hoffa’s fat pad of the knee is frequently considered among the
differential diagnosis of anterior knee pain. However, not so
often infrapatellar neoplasms are contemplated within; even
less, tumors of nervous etiology. In this sense, Nfs’ incidence has
been difficult to establish, but they are considered not so
frequent tumors. Moreover, their presentation in lower

extremities has not been never but seldom reported [11,12]. As

in our case, they are
usually found in
patients between the
third and fifth decade
» of life and, although
most of the literature
suggests no gender
proclivity [13],some
studies have reported
higher frequency
among women
[3].Nfare slow-
growing neoplasms

Figure 7: Postsurgical clinical evolution of the knee: (a) 1 day,
(b) 1 week, (c and d) 2 weeks, (e) 3 weeks, and (f) 1 month

afterintervention.

that do not usually
cause any symptoms.

However, swelling may be present and compression of adjacent
tissues, including nerves may cause neuropathy and pain [9]. In
the case herein presented, we speculate that pregnancy may
have contributed to a faster development, thus, explaining the
progressive increase in both soft-mass lump identification and
pain. Anterior knee pain is a fairly common complaint within
the orthopedic practice. However, in certain conditions, clinical
exploration may be insufficient and prone to misdiagnosis or
confusion with other conditions (e.g., Hoffitis and patellar
tendonitis) rather than a tumor. Thus, imaging studies are the
next technique of choice for diagnostic purposes. Although
radiographs may help to exclude osseous abnormalities, MRI is
certainly a more precise approach as it allows the assessment of
soft tissue, hence, may, therefore, improve treatment, and
contributes to surgical planning [ 14]. Given the MRI findings,
the next step is histopathology classification as most common
soft tissue tumors near the knee can range from synovial cysts to
high-grade sarcomas. Although Nf’s growth pattern is usually
well-circumscribed, its identification can be certainly
challenging as they tend to recruit a mixture of cell types
yielding an overall form of a spindle. Moreover, as they are slow-
growing tumors, some Nf exhibit degenerative features (i.e.,
ancient change) such as nuclear atypia -enlarged,
hyperchromatic nucleus, “smudgy” chromatin-so they may be
mistaken for a cancerousneoplasm. However, in contrast to
such, Nf do not show mitotic activity. Ergo, once the findings of
surgical pathology allow the pinpointing of a PNST, IHC essays
are needed for final differential diagnosis. In our case, SD100
positivity decreased the probability of malignancy, CD34
discriminated from schwannoma and, furthermore, EMA
positivity allow the distinction from both schwannoma and a
malignant PNST [15,16,17]. Once the diagnosisis established,
surgical excision is the treatment of choice as malignant
transformation, although very rare, is an actual possibility. This
change has been associated with mutations both in the NF1
gene -whose expression, neurofibromin, acts as a tumor-
suppressing protein on the RAS-dependent pathway- [18,19],
andin the CDKIN2A gene -yet another tumor suppressor, which
regulates cell cycle by participating in the control of phase
switching (G1to S) [20,21], among others. The prognosis after
effective resection of benign PNST is fairly good as full recovery
of the function and alleviation of the symptoms is expected,
togetherwith the low rate of recurrence [22].

Conclusion

The development of solitary neurofibroma within Hoffa’s fat
pad is a scarcephenomenon which, due to its clinical
presentation, can be mistaken with several conditions (e.g.,
Hoffitis and tendinitis) or a wide variety of other soft tissue
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tumors -both benign and malignant. Hence, when
symptomatologic treatment fails to succeed, differential
diagnosis should include not only physical examination but also
medicalimaging and, when pertinent, both pathologicand IHC
techniques. The present case contributes to the current
literature on the broad spectrum of clinical presentations of Nf
and, moreover, validates surgical resection as the first treatment
of choice to minimize the potential of malignant
transformation, reduce tumor burden, alleviate
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symptomatology, restore function, and, in sum, improve quality
oflife in such extraordinary circumstances.

Clinical Message

Diagnosing the cause of infrapatellar anterior knee pain canbe
quite challenging and may ultimately be due to certain tumors
that present in rather rare fashion. Hence, not only a detailed
clinical assessment but also imaging and molecular biology
techniquesare essential.
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