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Introduction

The intraneural perineurioma, known as hypertrophic neu-
ropathy [1], is a rare [2] benign nerve tumor of unknown patho-
genesis [3], which might be caused by toxic or traumatic factors
[4]. Its progression favors [5] more and more real neoplastic le-
sions [6,7], but reactive processes such as infections have never

Abstract

Background: The perineurioma is a rare nerve tumor.
The etiology is unknown and only a small number of case re-
ports can be found in the literature, which includes propos-
als of conservative as well as surgical means of treatment.
The current objective is to present an effective therapeutic
strategy in treating this disease, which led to complete re-
covery.

Case: A 90% lesion of the femoral nerve of an 18-year-
old female was diagnosed as perineurioma, because after
immunohistochemical staining, EMA-positive and S100
protein-negative cells were detected in the pseudo onion.
Then, under intraoperative neurography, the pathological
fascicles were selectively resected, while the healthy fas-
cicles were left in situ. The nerve defect was reconstructed
by sural nerve grafts.

Three years after treatment, neither clinical nor elec-
troneurographical evidence of recurrence or progression of
the perineurioma was observed. The patient was pain-free
and the nerve worked well.

Conclusion: This case indicates that selective surgical re-
section of the perineurioma guided by intraoperative elec-
troneurography with simultaneous reconstruction of the
nerve enables reinnervation of the femoral muscles.

been observed [3]. The tumor shows a characteristic cellular
morphology. Proliferating cells are Epithelial Membrane Anti-
gen (EMA)-positive perineurial cells and are not derived from
Schwann cells.
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Until now, reliable guidelines have not been established for
treating this nerve pathology [1,8], which affects the peripheral
as well as, though more rarely, the cranial nerves in a local-
ized area destroying them within a few years. More than 120
perineuriomas have been reported in the literature [9,10]. Typi-
cally, they show onion bulb formations in areas of main nerves
such as in brachial plexus [11,12], peroneal nerve [1,13], ulnar
nerve[1,14], median nerve [15,16], radial nerve [1,17], sciatic
nerve [18,19], tibial nerve [20,21] and trigeminal nerve [2,15,22-
24]. Only four publications have reported a perineurioma in the
femoral nerve [1,25-27].

Thus far, most of the authors described individual cases.
Gruen et al. [18] published a follow-up report examining 15 pa-
tients. Nine of these patients were treated by resecting the tu-
mor of the nerve and reconstructing the nerve using sural nerve
grafts. One year after treatment, seven of these nine patients
showed either the same or better nerve function than before.
Also, Emory et al. [1] published the treatment of eight patients.
Six of these patients were managed by a conservative strat-
egy. The remaining two patients were treated by resection of
the nerve and reconstruction using nerve grafts; in both cases,
there was no recovery of nerve function. Therefore, in the pres-
ent case it was decided to resect the pathological fascicles se-
lectively and to reconstruct the nerve defect (N. femoralis) with
sural nerve grafts. The long-term follow-up showed complete
recovery of the femoral nerve and no evidence of recurrence of
the perineurioma.

Case Report
History and physical examination

According to the 18-year-old female patient’s statement, the
first signs of the disease were indicated by a sudden but tran-
sient pain-free weakness of the left leg. The knee joint gave way
without disturbance of sensibility, but the weakness dissipated
within two days. Following this episode, the patient occasional-
ly experienced a mild pain in the left thigh, radiating to the knee
after prolonged sitting or while rising. During this period, the
knee gave way intermittently. Especially after aerobic exercises
or when climbing stairs, weakness of longer duration was felt in
the left leg. In the later course of the disease, paraesthesia and
pain in the groin radiating to the calf developed as well. Two
years after the first feeling of leg weakness, the patient had to
walk on crutches-her quadriceps muscle had become too weak
and the pain too intensive. The clinical examination showed ob-
vious atrophy of the left quadriceps muscle; the circumference
of the left thigh was 5.2 cm smaller than that of the right one.
The patellar tendon reflex was absent, and the left knee joint
could not be extended. Strength of the quadriceps femoris mus-
cle was M1. Electromyographically positive waves, fibrillation
potentials, and a poor number of motor unit potentials were
recorded. Herniation of an intervertebral disc and other spinal
lesions were excluded. MRI showed the femoral nerve in the T2
weighted sections to be hyperintensive over a distance of about
3 cm above the inguinal ligament and slightly thickened as com-
pared to the other side (Figure 1). The quadriceps muscle was
atrophied and showed fatty degeneration.

Surgery

The femoral nerve was exposed retroperitoneally in its whole
length from the muscular lacuna to the iliopectineal arcus and
further to the division between the iliac muscle and the psoas
muscle. Macroscopically, a small thickening with hypervascular-
ity (Figure 2) was visible 6 cm above the inguinal ligament. Three
small vessels crossing the nerve at a 90° angle appeared on the
ventrolateral side, and a 1 cm long lesion could be observed 6
cm proximal to the inguinal ligament. During surgery, neurog-
raphy revealed temporal dispersion of the excitation potential
of the nerve proximal to the visible changes. The dispersion
increased considerably in the area of thickening. After longitu-
dinal epineuriotomy and microscopic assessment, 2 thickened
fascicles were identified beside others of normal caliber. The
selective neurography of these fascicles disclosed a complete
loss of fast conducting nerve fibers and a dispersed nerve action
potential of slowly conducting fibers, indicating a demyelinating
process (Figure 3). Another two fascicles, however, appeared
macroscopically normal and showed normal nerve potentials.
4 cm of the pathological fascicles were resected in order to en-
sure resection of as much of the tumor as necessary to avoid
recurrence. The resection was controlled macroscopically and
neurographically. The two healthy fascicles were left in place.
After resection, the defect was bridged by two sural nerve grafts
of 4.2 cm; each of the grafted nerves were coapted tension free
and secured with a 11/0 nylon suture (Figure 4).

Tumor characterization

Microscopically, the whole length of the excised nerve tumor
showed endo and epineural areas of hypervascularization and
edema. Myelinated nerve fibers were considerably reduced in
number, and many onion bulb like formations were seen in the
thickened area of the nerve. Rare Schwann cells were found in
the center of the onion bulb like whorls. Immunohistochemical
examination showed the pseudo onion bulb consisting of EMA-
positive and S-100 protein-negative cells (Figure 5) [5]. Electron
microscopy supported the diagnosis of a perineurioma of the
femoral nerve, as it revealed a high content of pinocytic vesicles
[5,7] and the common occurrence of tight junctions. Despite
normal gross appearance under the operating microscope and
normal findings on palpation, the ends of the resected nerve
were not healthy, as predicted by the intraoperative neurogra-
phy of the proximal nerve edge.

Postoperative course for three years

Postoperatively, the femoral nerve exhibited complete pa-
resis as compared to a 90% preoperative function. Pain was
increased initially, depending on the position of the leg. This
pain, however, was completely resolved after four months. Two
months after surgery, the Hoffmann Tinel sign was found just
below the inguinal ligament. Five months after the surgery, the
patient was able to walk without crutches. After 18 months, she
was able to extend the leg against gravity and resistance. The
gait was normal and she resumed aerobic activities. Three years
after the operation, there are no clinical and neurographical
signs of recurrence of the perineurioma. MRI examination of
the left femoral nerve showed no abnormalities, neither two
nor three years after surgery.
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Figure 1: MRI shows the femoral nerve in the T2 weighted sec-
tions to be hyperintensive for roughly 3 cm above the inguinal liga-
ment and slightly thickened (red arrow).

Figure 2: Surgical incision for N.femoralis (yellow arrow)
perineurioma (A), epineural areas of hypervascularization and
edema of perineurioma (B, C higher magnification).
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a 2cm proximal to the nerve swelling

b proximal edge of the nerve swelling

Figure 3: Intraoperative neurography, a helpful method, which
gives the surgeon valuable and guiding hints.

Figure 4: The pathological fascicles (A) were selectively resect-
ed, while the healthy fascicles were left in situ. The nerve was re-
constructed by transplanting the nervus suralis (B).
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Figure 5: EMA-positive (A) and S100 protein-negative cells (B)
were detected in the pseudoonion (A, B cross section, C longitudi-
nal section).
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Discussion

Until now, there has been no recorded evidence for sponta-
neous regression or standstill of a perineurioma. Perineuriomas
do not metastasize. Their recurrence has been noted up to six
years [5] after surgical treatment.

Various possibilities of treatment of perineuriomas are cur-
rently being discussed. Some authors [3,8] estrict their treat-
ment to neurolysis and diagnostic nerve biopsy as long as nerve
function is observed. Emory et al. [1] as well as Gruen et al.
[18] have treated this tumor using nerve transplantation. The
first group did not obtain functional improvement of the nerve
in the two patients treated using nerve resection. The second
group reported partial success, as three of seven patients’ con-
ditions improved and four remained unchanged. The authors
concluded that resecting the nerve and substituting it by a trans-
plant is superior to biopsy or neurolysis, which usually induces a
complete loss of the nerve function. It is recommended to iden-
tify the involved fascicles and determine the necessary extent
of their resection by intraoperative Electro Nuro Graphy (ENG).

This report confirms that the tumor slowly progresses over
years if it is not, or incorrectly, treated [2,18]. As observed dur-
ing surgery, the tumor had grown up to macroscopic visibility.
However, only two of four fascicles were involved [18], this was
demonstrated by intraoperative neurography, a very helpful
method which gives the surgeon valuable and guiding hints.
Defining the tumor’s border was difficult because of a consider-
able subclinical spread of the tumor. After 4 cm of the nerve
bearing the 1 cm long tumor had been resected, a subclinical
spread had no longer exhibited influence on the postopera-
tive result. Whether or not a too narrow resection of the nerve
bearing the tumor is the reason for the poor results reported
in some cases of nerve resection and transplantation remains
open [1,3,6,8,24].

A significant and useful reinnervation of the femoral nerve
after selective fascicle resection and transplantation had also
been achieved. The patient became pain-free and, following
nerve regeneration, recovered from the paresis of the quadri-
ceps muscle within 3 years. Thus, the present case confirms the
view of Gruen et al. [18] that tumor resection and grafting is
the best treatment of perineurioma. If the nerve is only par-
tially affected, selective resection of the affected fascicles may
be performed.

Perineuriomas must be precisely distinguished from other
neuropathies. The differential diagnosis must be established
with great care, taking into account the patient’s history, clinical
findings, concurrent or generalized diseases, as well as MRI in-
vestigations. Intraoperative neurographic evaluation is recom-
mended.

Conclusions

An untreated perineurioma may lead to a complete func-
tional loss of the involved nerve. In the present case, this could
be prevented by selective resection of the tumorous nerve fas-
cicles and restoration of the nerve function by nerve transplan-
tation. Unsuccessful cases after surgical treatment as reported
in literature may be due to insufficient resection of the involved
nerve segments.

For the future treatment of this disease, intraoperative neu-
rography to identify affected nerve tissue and extension of the
changes of the nerve is suggested.
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