Universita degli Studi di Trieste
Archivio della ricerca — postprint

ar T

Nerve conduction assessment and magnetic resonance imaging for the
diagnosis of localized hypertrophic neuropathy of the sciatic nerve and the

lumbo-sacral plexus

Ramezan Jafari®, Luca Cegolon ”, Nima Mohseni Kabir ¢, Fatemeh Dehghanpoor ?,

Mohammad Javanbakht &>

2 Department of Radiology, Baqiyatallah University of Medical Sciences, Tehran, Iran
b Jocal Health Unit N. 2 "Marca Trevigiana", Public Health Department, Treviso, Italy

¢ Pars Advanced and Minimally Invasive Medical Manners Research Center, Pars Hospital, Iran University of Medical Sciences, Tehran, Iran
4 Nephrology and Urology Research Center, Bagiyatallah University of Medical Sciences, Tehran, Iran

ARTICLE INFO ABSTRACT

Keywords:

MRI

Hypertrophic neuropathy
Sciatic nerve

Localized hypertrophic neuropathy (LHN) are slowly growing nerve lesions causing progressive nerve deficit and
weakness. We present the case of a 32-year old woman with long history of motor and sensory deficit complains
along the sciatic nerve territory. The muscles involved were featured by delay in F waves at nerve conduction
assessment. Magnetic resonance imaging (MRI) showed specific patterns, low intense on T1 and abnormally
hyper intense on short tau inversion recovery (STIR) and T2, with no obvious enhancement, features compatible
with either LHN or intraneural perineurioma (IP) of the sciatic nerve and/or the lumbosacral plexus. Focal
thickening and hypertrophy of the sciatic nerve with preserved fascicular configuration and progressive
enlargement of the right lumbosacral plexus could be noted. A nerve conduction assessment followed by an MRI
eventually allowed to diagnose LHN, without performing a nerve biopsy. Although similar, LHN and IP are two
distinct lesions which should be diagnosed and differentiated as soon as possible, to avoid potential complica-

tions due to delayed diagnosis and/or misdiagnosis.

1. Background

In 1964, Imaginariojda et al. reported the first case of localized hy-
pertrophic neuropathy (LHN) [1], an idiopathic fusiform bulging of a
peripheral nerve causing progressive weakness, painless and sensory
neurological deficit along the nerve territory involved [2,3]. LHN is a
relatively rare and slowly growing “onion-bulb” lesion leading to fusi-
form local enlargement of the peripheral nerves involved [4,5].

2. Case presentation

We present the case of a 32-year-old woman with long history of
numbness and paresthesia in the sciatic nerve distribution, with gradual
onset of atrophy in her right lower leg muscles. Although being under
treatment for the latter condition, the patient’s symptoms gradually

worsened over time.

The patient medical history was negligible. At neurologic examina-
tion, a clear strength diminishment of the lower limb muscles — espe-
cially the gluteus — could be noted. Furthermore, the Achilles tendon
reflex was nearly absent.

Conduction velocity showed delay in F waves of the peripheral
nerves involved, especially the right posterior tibial nerve. MRI images
revealed typical imaging pattern of LHN in the sciatic nerve and the
lumbosacral plexus: focal fusiform nerve thickening and hypertrophy;
progressive enlargement of the right lumbosacral plexus and sciatic
nerve diameter with preserved normal fascicular and linear configura-
tion, without any pathologic enhancement. However, whilst a low signal
on T1-weighted images and an abnormally hyperintense signal on STIR
and T2-weighted images could be noted, no intense enhancement at
axial view following i.v. administration of gadolinium was detected.

Abbreviations: LHN, Localized hypertrophic neuropathy; IP, intraneural perineurinoma; MRI, magnetic resonance imaging; STIR, short tau inversion recovery;

EMA, epithelial membrane antigen (); PNST, peripheral nerve sheath tumor ().
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Fig. 1. Axial Magnetic Resonance Imaging (MRI) show focal thickening and hypertrophy with progressive enlargement of the right lumbosacral plexus or sciatic
nerve diameter (white arrow) compatible with either localized hypertrophic neuropathy (LHN) of the sciatic nerve and lumbosacral plexus: (A) low signal on T1-
weighted images; (B and C) abnormal hyperintensity of the nerves on STIR and T2-weighted images; (D) no obvious enhancement after intravenous gadolinium

administration.

Furthermore, severe atrophy and fatty infiltration in the right gluteus
maximus muscle were visible (Figs. 1 and 2). Coronal images confirmed
specific mentioned neural findings (Fig. 3), prompting the diagnosis of
LHN of the sciatic nerve and the lumbosacral plexus.

3. Discussion

A confined whorl proliferation of Schwann cells and fibrous tissues
wrapping a variably myelinated axons of peripheral nerves [4,5]. LHN
most frequently involves the brachial plexus and the radial, median,
sciatic, peroneal, tibial and trigeminal nerves [4,6]. LHN of the sciatic
nerve was reported in a 73-year-old man affected by Klippel-Trenaunay
Syndrome, a rare congenital vascular disorder in which a limb may be
affected by port wine stains [6]f. LHN of spinal nerve roots — from the
conus into the upper leg — have also be reported [4].

LHN is most likely a hyperplastic reaction to nerve damage [5,7] and
should be distinguished from other benign peripheral nerve sheath tu-
mors (PNST) as neurofibroma, Schwannoma and especially intraneural
perineurioma (IP) [8].

IP is a proliferation of perineural cells forming a “pseudo-onion” in
the peripheral nerves affected [4,9]. The nerves most frequently affected

by IP are the sciatic nerve, followed by the radial nerve [10]. Since pure
perineuriomas are rare and most lesions classified as IP are instead LHN,
the term “perineurioma” was proposed as a comprehensive category for
a range of nerve conditions including neurofibroma, LHN and IP [11].
Nevertheless, the term IP should be properly restricted to PNST of per-
ineural cells [8]. According to their location, perineuriomas are classi-
fied into extra-neural (soft-tissue) or intraneural [12].

Whilst Schwann cells forming LHN are typically S100-positive and
epithelial membrane antigen (EMA)-negative, perineurial cells sur-
rounding neural fascicles inside a nerve affected by IP are EMA positive
and S-100 negative [5,8,13]. Moreover, IP predominantly presents af-
fects children and young adults of 14-23 years of age [14].

MRI allows to diagnose LHN, as in our 32-year-old female patient,
excluding PNST or nerve compressions. Whilst both IP and LHN manifest
in fact as a fusiform enlargement of the affected nerve with preserved
fascicular architecture at high field MRI - isointense on T1 and hyper-
intense on T2 weighted images — IP is featured by atrophy and fatty
infiltration of the muscle involved a well as variable enhancement
following intravenous gadolinium administration [3,9,15,16].

MRI successfully enabled to diagnose LHN of the sciatic nerve in four
children aged 2-12 years [3] and a LHN of the brachial plexus in a
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Fig. 2. Axial Magnetic Resonance Imaging (MRI) show focal thickening, hypertrophy and enlargement of right sciatic nerve diameter (white arrow), with severe
atrophy and fatty infiltration of the right gluteus maximus muscle (black arrows): (A) low signal on T1-weighted images; (B) abnormal hyperintensity of the nerves on

T2-weighted images.
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Fig. 3. Coronal Magnetic Resonance Imaging (MRI) show fusiform focal thickening and hypertrophy with progressive enlargement of the right lumbosacral plexus
and sciatic nerve diameter (white arrow), compatible with either localized hypertrophic neuropathy (LHN) of the sciatic nerve and the lumbosacral plexus: (A) low
signal on T1-weighted images; (B) abnormal hyperintensity of the nerves on STIR images; (C) preserved normal fascicular and linear configuration; (C) no

enhancement following intravenous gadolinium administration.

10-year-old girl [17]. Several other reports emphasized the benefit of
MRI in the characterization of LHN [3,18-22].

Radiologists should therefore always consider the differential diag-
nosis of LHN with other PNST (as IP, Schwannoma, neurofibroma) or
neuropathies as Charcot-Marie-Tooth disease [2,14,23,24]. Although
similar, LHN and IP are two distinct lesions which should be diagnosed
and differentiated as soon as possible, to avoid potential complications
due to delayed diagnosis and/or misdiagnosis. MRI can support clinical
decision-making, since whilst the main treatment approach for some
PNST is surgery, there are no established clinical guidelines for LHN,
whose treatment is decided based upon patient’s symptoms and medical
conditions.

Therefore, a nerve conduction assessment followed by a typical MRI
pattern allowed a reliable diagnosis of LHN in the present case, with no
need of performing invasive nerve biopsy.

Ethics approval and consent to participate

The institutional review board of the University of Baqiyatallah
University of Medical Sciences ethics approval for this study.

Consent for publication

Written informed consent was obtained from the patient for publi-
cation of this case report.

Funding

The authors received no financial support for the research, author-
ship and/or publication of this work.

Authors’ contributions

Ramezan Jafari, Luca Cegolon, Nima Mohseni Kabir, Fatemeh Deh-
ghanpoor, and Mohammad Javanbakht performed data collection, case
description, and acquisition of data, interpretation, and critical revision

of the manuscript. The author(s) read and approved the final
manuscript.

Competing interests

The authors declare that there are no competing interests.



Data availability

All data collected, generated and analyzed in this study are included
in the published article.

Acknowledgments

None.

References

[1]

[2]

[3]

[4]

[5]

[6]

7]

[8]

[91

G.J. Imaginarioda, B. Coelho, F. Tome, M.L. Sales Luis, Névrite interstitielle
hypertrophique monosymptomatique, J. Neurol. Sci. 1 (1964) 340-347.

M.A. Vizcaino, A. Belzberg, S. Ahlawat, S. Belakhoua, L. Chen, V. Staedtke, F.

J. Rodriguez, Localized hypertrophic neuropathy as a neoplastic manifestation of
KRAS-mediated RASopathy, J. Neuropathol. Exp. Neurol. 79 (6) (2020) 647-651.
A. Roux, C. Tréguier, B. Bruneau, F. Marin, L. Riffaud, P. Violas, A. Michel,

Y. Gandon, J.Y. Gauvrit, Localized hypertrophic neuropathy of the sciatic nerve in
children: MRI findings, Pedia Radio. 42 (8) (2012) 952-958.

B. Koszyca, N. Jones, C. Kneebone, P. Blumbergs, Localized hypertrophic
neuropathy: a case report and review of the literature, Clin. Neuropathol. 28 (1)
(2009) 54-58.

Scheithauer BW, Woodruff JM, Erlandson RA. Tumors of the Peripheral Nervous
System. Washington, DC: Armed Forces Institute of Pathology; 1999. Atlas of
Tumor Pathology; 3rd series, fascicle 24.

L. Ilhanli, O. Keskin, E. Arslan, M. Ekiz, Sciatic nerve hypertrophy with Klippel-
Trenaunay syndrome: a case report, Turk. Neurosurg. 25 (3) (2015) 500-502.
W.Y. Tsang, J.K. Chan, L.T. Chow, C.C. Tse, Perineurioma: an uncommon soft
tissue neoplasm distinct from localized hypertrophic neuropathy and
neurofibroma, Am. J. Surg. Pathol. 16 (8) (1992) 756-763.

R.S. Macarenco, F. Ellinger, A.M. Oliveira, Perineurioma: a distinctive and
underrecognized peripheral nerve sheath neoplasm, Arch. Pathol. Lab Med 131 (4)
(2007) 625-636.

M.L. Mauermann, K.K. Amrami, N.L. Kuntz, R.J. Spinner, P.J. Dyck, E.P. Bosch,
J. Engelstad, J.P. Felmlee, P.J. Dyck, Longitudinal study of intraneural
perineurioma — a benign, focal hypertrophic neuropathy of youth, Brain 132 (Pt 8)
(2009) 2265-2276.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

C. Brand, M.T. Pedro, A. Pala, C. Heinen, A. Scheuerle, M. Braun, G. Antoniadis,
Perineurioma: a rare entity of peripheral nerve sheath tumors, Rol. Surg. A Cent.
Eur. Neurosurg. (2021).

T.S. Emory, B.W. Scheithauer, T. Hirose, M. Wood, B.M. Onofrio, R.B. Jenkins,
Intraneural perineurioma: a clonal neoplasm associated with abnormalities of
chromosome 22, Am. J. Clin. Pathol. 103 (1995) 696-704.

A. Duhan, P. Rana, K. Beniwal, D. Parihar, Perineurioma of scalp in an infant: a
case report with short review of literature, Asian J. Neurosurg. 11 (1) (2016)
70-71.

Y. Chang, D.S. Horoupian, J. Jordan, G. Steinberg, Localized hypertrophic
mononeuropathy of the trigeminal nerve, Arch. Pathol. Lab Med. 117 (1993)
170-176.

C.E. Restrepo, K.K. Amrami, B.M. Howe, J.B. Dyck, M.L. Mauermann, R.J. Spinner,
The almost-invisible perineurioma, Neurosurg. Focus 39 (3) (2015), E13.

B.L. Boyanton Jr., J.K. Jones, S.M. Shenaq, M.J. Hicks, M.B. Bhattacharjee,
Intraneural perineurioma: a systematic review with illustrative cases, Arch. Pathol.
Lab Med. 131 (9) (2007) 1382-1392.

J. Alkhaili, A. Cambon-Binder, Z. Belkheyar, Intraneural perineurioma: a
retrospective study of 19 patients, Pan Afr. Med J. 30 (2018) 275.

M. Saguintaah, C. Veyrac, C. Baud, A. Couture, Localized hypertrophic neuropathy
(LHN) of the brachial plexus: diagnosis and presurgical evaluation with MRI,

J. Radio. 83 (2002) 745-747.

M. Takao, Y. Fukuuchi, A. Koto, K. Tanaka, S. Momoshima, S. Kuramochi,

T. Takeda, Localized hypertrophic mononeuropathy involving the femoral nerve,
Neurology 52 (1999) 389-392.

Z. Simmons, Z.I. Mahadeen, M.J. Kothari, S. Powers, S. Wise, J. Towfighi, Localized
hypertrophic neuropathy: magnetic resonance imaging findings and long-term
follow-up, Muscle Nerve 22 (1999) 28-36.

M. Saguintaah, C. Veyrac, C. Baud, A. Couture, Neuropathie hypertrophique
localisee (NHL) du plexus brachial: diagnostic et bilan preoperatoire par I'IRM,
J. Radio. 83 (2002) 745-747.

M. Sciacco, E. Scarpini, P.L. Baron, R. Doronzo, M. Moggio, D. Passerini,

G. Scarlato, Sural nerve immunoreactivity for nerve growth factor receptor in a
case of localized hypertrophic neuropathy, Acta Neuropathol. 83 (1992) 547-553.
G.A. Suarez, C. Giannini, B.E. Smith, A.J. Windebank, W.J. Litchy, P.J. Dyck,
Localized hypertrophic neuropathy, Mayo Clin. Proc. 69 (1994) 747-748.

C. Stanton, E. Perentes, L. Phillips, S.R. VandenBerg, The immunohistochemical
demonstration of early perineurial change in the development of localized
hypertrophic neuropathy, Hum. Pathol. 19 (1988) 1455-1457.

W.Y. Tsang, J.K. Chan, L.T. Chow, C.C. Tse, Perineurioma: an uncommon soft
tissue neoplasm distinct from localized hypertrophic neuropathy and
neurofibroma, Am. J. Surg. Pathol. 16 (1992) 756-763.


http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref1
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref1
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref2
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref2
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref2
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref3
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref3
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref3
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref4
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref4
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref4
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref5
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref5
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref6
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref6
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref6
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref7
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref7
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref7
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref8
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref8
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref8
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref8
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref9
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref9
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref9
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref10
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref10
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref10
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref11
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref11
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref11
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref12
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref12
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref12
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref13
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref13
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref14
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref14
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref14
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref15
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref15
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref16
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref16
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref16
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref17
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref17
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref17
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref18
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref18
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref18
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref19
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref19
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref19
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref20
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref20
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref20
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref21
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref21
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref22
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref22
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref22
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref23
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref23
http://refhub.elsevier.com/S0303-8467(21)00446-7/sbref23

	Nerve conduction assessment and magnetic resonance imaging for the diagnosis of localized hypertrophic neuropathy of the sc ...
	1 Background
	2 Case presentation
	3 Discussion
	Ethics approval and consent to participate
	Consent for publication
	Funding
	Authors’ contributions
	Competing interests
	Data availability
	Acknowledgments
	References




