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a  b  s  t  r  a  c  t

INTRODUCTION:  Femoral  nerve  lesions  are  uncommon  but severely  disrupting  at  the  functional  level,
because  of  the  inability  to walk,  run,  and  passing  from  sitting  to  standing  position.  Reconstruction  via
local  nerve  transfer  (neurotization)  is  a relatively  new  yet  promising  procedure.
PRESENTATION  OF CASE:  We describe  a case  of  successful  restoration  of rectus  femoris’  function  after  a
malignant  process  by transfer  of the anterior  branch  of  the  obturator  nerve  at  the  thigh  level.  At  present,
only  few  similar  reports  are  present  in  the  literature.  Nerve  gap  after  surgery  was  considerable  (10  cm)
and  nerve  grafting  could  have  been  unsatisfactory  in terms  of  reinnervation.  Therefore,  reconstruction
was  managed  with  nerve  isolation  and  transfer  to  the  rectus  femoris  motor  branch.  The functional  result
was satisfactory  at 1-year  follow  up  with  margins  for  further  improvement.
DISCUSSION:  This  case  reported  favorable  outcomes  of  neurotization  of  the  anterior  branch  of the  obtu-
rator  nerve  for  femoral  nerve lesion.  Reports  of  success  with  this  procedure  are  still  limited,  but  the
promising  results  in terms  of functional  recovery  suggest  it should  be offered  to patients  as  a  viable
therapeutic  option.
CONCLUSION: Advantages  of  neurotization  compared  to  grafts  are  several,  including:  limiting  suturing
sites  and  scarring;  shortening  the  recovery  time  by  decreasing  the  required  regeneration  distance;  and
allowing  for  faster  muscle  reinnervation.  The  choice  to transfer  the  anterior  branch  of  the  obturator
nerve  specifically  allows  to  preserve  part of  the  adductor  functionality  in the  thigh  without  affecting  the
stability  of the  knee  joint.

©  2018  The  Author(s).  Published  by Elsevier  Ltd.  on behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open
access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Damage to the femoral nerve and subsequent nerve palsy
can occur as a consequence of trauma (pelvic fractures, gun-shot
wounds), surgical procedures (intra-abdominal, vascular, gyne-
cological surgery), or as an outcome of nerve sheath tumor
(Schwannoma, neurofibroma, neurosarcoma)/infiltrating tumor
surgery [1,2]. The resulting paralysis of the femoral quadriceps
causes significant disability, with a severe impairment and reduc-
tion of the quality of life. In cases of a significant nerve gap, nerve
transfer (neurotization) can be considered as a valid therapeutic
option, to restore nerve continuity in order to re-donate function.
We  describe a case of successful restoration of rectus femoris’ func-
tion after a malignant process by transfer of the anterior branch of

∗ Corresponding author.
E-mail address: ilaria.toccotussardi@gmail.com (I. Tocco-Tussardi).

1 These authors contributed equally to this work.

the obturator nerve at the level of the thigh. The case has been
reported in line with the SCARE criteria [3].

2. Presentation of case

A 19-year-old girl was  referred to the Multidisciplinary Sar-
coma Group for evaluation from another Hospital, where three
months before she had undergone excision of a ‘myxoid’ liposar-
coma located on the anterior aspect of the right upper thigh.
From pre-operative RM study, the tumor was  described as a ‘solid,
expansive, lobulated, septated mass starting from the groin, bor-
dered by sartorius and iliopsoas muscles, causing no alterations
in the common femoral artery (which for 50% of its diameter was
bordered by the lesion) and vein normal permeability’, with no
changes in bone cortex of the right femur, and no inguinal lym-
phadenopathy; dimensions were 2.6 × 6.4 × 9.5 cm.  Excision had
been performed with an incision under the inguinal ligament,
and a drainage tube had been kept in place for four weeks. His-
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Fig. 1. Intra-operative photographs. (Left) Operative exposure. (Right) After transposition of the anterior branch of the obturator nerve to femoral branches to rectus femoris,
the  soft tissue defect is covered with a rotation of muscular flap.

tological report had revealed the liposarcoma had been excised
by fragmentation. Molecular cytogenetic analysis by fluorescence
in situ hybridization (FISH) had revealed gene rearrangements
involving CHOP/DDIT3, supporting diagnosis. The patient had not
received adjuvant radiotherapy or chemotherapy. She was  oth-
erwise healthy, had multiple allergies (cefotaxime, ceftriaxone,
cefazolin, and beta-lactams), and was receiving no drug therapy;
she had a positive family history of lung cancer.

A new contrast-enhanced RM scan was obtained, showing a
nodular formation on tensor fascia lata muscle. The Multidisci-
plinary team agreed on a treatment plan of surgical revision of the
groin area, with en-bloc removal of the muscles of Scarpa’s triangle,
the superficial and deep femoral artery and vein, and the femoral
nerve.

Options for reconstruction included: exploration and nerve
grafting; and nerve transfer more distally in the thigh. We  esti-
mated a final nerve gap of 9 cm,  starting 1 cm under the inguinal
ligament, after the ‘en-bloc’ removal (skin and subcutaneous tis-
sue, fascia, sartorius, pettineus, and vastus lateralis muscle, femoral
artery and vein – common, superficial and deep, and femoral nerve).
Therefore, we were concerned that nerve grafting would have been
unsatisfactory in terms of reinnervation. Among the options in
proximity to the femoral nerve that would allow a direct transfer,
the obturator nerve innervating the adductor muscle group was  the
most feasible potential donor nerve. Nerve transfer was performed
from the anterior branch of the obturator nerve, which was isolated
in a distal-to-proximal fashion up to the obturator foramen (10 cm),
leaving intact the posterior branch to preserve some adductor func-
tion. The nerve was transferred to the rectus femoris motor branch
of the femoral nerve, under the adductor longus muscle. Femoral
arteries were reconstructed with a vein graft (great saphenous vein
harvested from the controlateral lower limb), and soft tissue defect
was covered with a rotational muscular flap (tensor fasciae latae
muscle) and split-thickness skin grafts harvested from the antero-
lateral aspect of the controlateral thigh (Fig. 1). The post-operative
period was uneventful. The histological examination was negative.

At one year post-operatively, there was clear evidence of active
leg extension and hip flexion (Fig. 2). She had difficulties running
and walking up stairs, but was continuing to improve over time.

Fig. 2. Post-operative photographs 1 year after surgery.

3. Discussion

Neurotization is a well-known reconstructive technique for
proximal nerve injuries, with applications documented especially
for brachial plexus lesions reconstruction [4–7]. With regard to
lower limb, neurotization of the anterior branch of the obturator
nerve – motor nerve to the gracilis muscle (MNG) for femoral nerve
reconstruction is a recently-acquired technique that is now starting
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