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BACKGROUND:  This  is  a unique  case  of neuropraxia  of  femoral  nerve  seen  after  resection  of retroperitoneal
liposarcoma  which  has not  been  reported  before  in  the  literature.
INTRODUCTION:  Neuropraxia,  a transient  paralysis  due  to  blockage  of nerve  conduction,  commonly  asso-
ciated  with  athletes  and  orthopedic  procedures,  has  not  been  previously  reported  as  a  complication
following  resection  of  retroperitoneal  sarcoma.
CASE: This  is  an  81-year-old  female  who,  on  CT  for evaluation  of  her  atherosclerosis,  was found  to  have
an  incidental  right-sided  retroperitoneal  mass  extending  from  the  right  renal  capsule  inferiorly  through
the inguinal  canal.  At  this  point,  the  patient  reported  mild  right  sided  abdominal  pain  and  right  lower
back  pain,  but  reported  no  neuromotor  deficits  of  the  right  lower  extremity.  Given  the  symptoms  of  the
patient  as well  as  the size,  location  and  the  density  of  the  lesion,  surgical  intervention  was  pursued.  On
exploration,  the  lipomatous  lesion,  suggestive  of  liposarcoma,  was  invading  the  right  genitofemoral  nerve
and  ilioinguinal  nerve  which  were  sacrificed  to ensure  a  complete  oncologic  resection.  Following  com-
plete  removal  of  the mass,  she  developed  right  side  femoral  nerve  neuropraxia,  suffering  complete  loss
of motor  function  in the femoral  distribution.  Pathology  revealed  the  mass  to be  a  low  grade  liposarcoma.

DISCUSSION:  The  patient  required  only  physical  therapy  and  oral  prednisone  following  surgery  for  treat-
ment  of  the  neuropraxia.  She  responded  well  and  has  regained  significant  neuromotor  function  of the
affected  limb.  Cases  presenting  with  post-resection  neurological  sequelae  without  any  known  intraop-
erative  nerve  injury  may  respond  very  well  to  conservative  treatment.  Hence,  it is very important  to
collaborate  with  Neurology  and  Physical  Therapy  to achieve  best possible  outcome.

©  2017  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
he CC
access  article  under  t

. Introduction

An estimated 11930 cases of sarcoma were diagnosed in 2015,
omprising less than 1% of all cancers diagnosed in the United States
1–3]. Of these, only approximately 10–20% are in the retroperi-
oneum [2], and a great subset of these will be diagnosed as
iposarcomas. Typical complications following resection of such

asses include bleeding (2–3%), infection (1–2%), and incomplete
esection of the mass (20–40%) [4]. To our knowledge, neuropraxia,

 transient paralysis due to blockage of nerve conduction, com-
only associated with athletes and orthopedic procedures, has not

een previously reported as a complication following resection of
uch a mass. In line with SCARE criteria, we present a case of neu-
opraxia following resection of a retroperitoneal liposarcoma [9].
∗ Corresponding author.
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2. Case presentation

This is an 81-year-old female who  had an incidental finding of a
large retroperitoneal mass on CT Angiography for evaluation of her
atherosclerosis. On imaging, she was  found to have a right sided
large retroperitoneal mass measuring 11.3 cm × 7.8 cm × 6.2 cm
extending from the renal capsule down to and through the inguinal
canal into the femoral triangle (Figs. 1 and 2). The initial reading
was consistent with a lipomatous lesion suggestive of a liposar-
coma. At the time, patient reported only mild back pain with no
known triggers and denied any neurological or neuromotor dys-
function. She also stated she had longstanding history of pain along
the right midportion of the thigh, but relates this to a knee injury
from many years ago. Otherwise, physical examination was nor-
mal. Initial workup included measurements of CEA, CA-125, and
HCG for the possibility of an ovarian origin. Pelvic ultrasonogra-
phy was also performed, and in addition to the negative results
of the chemical markers for ovarian or adnexal origin, the patient
was referred to the surgical oncology department. Her past medical

history is significant for cardiovascular disease, a descending aortic
aneurysm, previous myocardial infarction, left ventricular hyper-
trophy, angina, aortic and tricuspid valve disorders, glaucoma,
hypertension, and hypothyroidism. She had significant smoking
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Fig. 1. Initial CT imaging of the mass, showing extension of the caudal tail into and through the inguinal canal.

F uscle
m

h
p
o

ig. 2. Transverse image of the mass, showing anterior displacement of the psoas m
ass.
istory of 58 years pack-years. Surgical history is significant for
ast tonsillectomy and adenoidectomy, lipoma removal, hem-
rrhoidectomy, abdominal aortic aneurysm repair, and cataract
 and loops of bowel, consistent with a retroperiotoneal, rather than intraperitoneal,
surgery. Family history is significant for breast and cervical cancer.
The patient states she has up-to-date mammograms and colono-
scopies, which she reports are both normal. Her physical exam was
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Fig. 3. Post-operative MRI, day 14, showing large fluid collecti

nimpressive; abdomen was soft, non-tender, and non-distended.
urgical resection was recommended. On the day of the surgery,
ilateral ureteral stents were placed under cystoscopy, and an
xploratory laparotomy was performed. No signs of metastatic dis-
ase or other organ involvement was noted in the peritoneum. The
ight retroperitoneum was accessed by a medial visceral rotation,
ncluding a complete mobilization of the right colon and duode-
um, and the entirety of the mass was then visualized. The mass,

ncluding the caudal extension, was freed with blunt dissection. The
ass was dissected with great care, freed initially from the supe-

ior aspect, moving caudally. The right kidney, ureter, and IVC were
ompletely skeletonized. Gerota’s fascia, a portion of the inferior
/3 of the psoas muscle, and portions of the genitofemoral nerve
nd ilioinguinal nerve were resected along with the mass and its
apsule in its entirety. Careful blunt dissection was used through-
ut the case, especially in the area of the femoral nerve. The mass
as removed en bloc without complication, with good visualiza-

ion of the femoral nerve afterwards. The pathology was consistent
ith a stage I low grade liposarcoma without any metastatic dis-

ase. The case was discussed in tumor board and the consensus was
o follow her clinically given her stage I disease with R0 resection
nd no evidence of systemic disease.

Following surgery, the patient was tolerating oral diet and was
ecovering well, other than complaining of difficulty flexing her
ight lower extremity at the hip and extending at the knee. She
lso lacked a patellar reflex. Motor ability of the ankle and foot were
ntact. These signs indicated a femoral nerve paralysis. Neurology

as consulted to evaluate the patient’s loss of aforementioned
otor ability. She was found to have no cerebellar dysfunction

nd full motor control of the left lower extremity. Evaluation of
he right lower extremity was significant. She was found to have
/5 hip flexion and 0/5 knee extension with an absent knee jerk
eflex. Additionally, all distal lower extremity muscle groups were
ntact, with 5/5 dorsiflexion, plantarflexion, inversion, and ever-
ion of the foot, as well as an intact ankle jerk reflex bilaterally. All
he evidence pointed towards an injury to the femoral nerve, but
pecific care was taken during surgery to avoid sharp dissection at
he level of the inguinal canal and the nerve, and therefore transec-
ion of the nerve was highly unlikely. Diagnostic MRI performed

n post-operative day 14 revealed a fluid collection 7 × 6 × 1 cm
ith the anterior aspect of the right illiacus (Fig. 3) which under
ifferent circumstances could be worrisome for abscess, but given
he patient’s benign clinical presentation (afebrile, no leukocytosis)
arked by two solid arrows) overlying the right illiacus muscle.

this was  more consistent with inflammation and post-operative
changes rather than infectious in origin. At post-operative day
(POD) 4, patient began having some increased muscle strength in
the affected leg. She was referred for inpatient rehabilitation and
aggressive physical therapy for two weeks, and experienced sig-
nificant improvement in muscle strength and mobility. No other
sequelae from the surgery were noted at that time. Prednisone was
started POD 21 for inflammation and swelling in the inguinal canal.
She was  discharged to a skilled nursing facility on POD 22. Elec-
tromyogram (EMG) performed 8 weeks after surgery showed mild
slowed conduction velocity and minimal femoral nerve response,
unable to exclude demyelinating neuropathy. Following discharge,
the patient was followed closely in clinic. She was still actively par-
ticipating in a rehabilitation program. At her 6-week post-operative
clinic visit, she was  ambulating with minimal aid from a walker. She
is continuously being followed for any metastases as an indicator
for prognosis, since her age itself is already a poor prognostic fac-
tor [6]. To monitor for any local recurrence, it was  recommended
that the patient be seen every 6 months for the first two  years,
with CT imaging of the chest, abdomen, and pelvis to check for
any metastasis. After these two years, annual CT exams up to 5
years is appropriate. She is also following with her neurology team
for management of the neuropraxia, and is scheduled for another
EMG 6 months from the date of operation. Her  clinical follow ups
revealed significant motor clinical improvement and so far, her
imaging studies did not show any evidence of local or systemic
recurrence.

3. Discussion

Extensive discussion was  held with the patient to discuss treat-
ment options, and it was eventually agreed that the best course
of treatment would be surgical resection, given the potential for
malignancy and recurrence, as well as the tumor’s likely poor
response rate to chemotherapy [5]. Five-year survival following an
R0 resection of a large retroperitoneal liposarcoma was found to
be 85.7% compared to R1 resection at 33.3% [6], while recurrence of
the tumor for patients undergoing R1 or R2 resection was as high as
96.7% [7]. No tissue biopsy before the surgery was indicated to rule

out other pathologies due to the fact that this tumor was  a primary
tumor in the absence of distant metastases, as well as the resectable
appearance of the mass on imaging [8]. Given her social history, the
patient was advised to quit smoking before the operation, and she
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lso underwent cardiac clearance and pulmonary function testing
o assess her risk. Risks and benefits, as well as alternative treat-

ent options were discussed, including but not limited to bleeding
3%), surgical site infection (2–5%), incomplete resection (R2, 5%),
ecurrence (40–50%), possible need for adjuvant therapy (>50%),
ernias (20%), bowel resections, and bowel resection related risks
uch as anastomotic leaks, need for an ostomy, as well as reopera-
ion. She expressed her understanding at this point and agreed to
roceed with surgical therapy. CT evaluation of the patient that

nitially discovered the mass did not show evidence of distant
etastasis. Additionally, the mass did not appear to arise from

ny retroperitoneal organ structure (e.g. pancreas, adrenals, kidney,
r duodenum). The patient also presented without B-symptoms
fever, chills, night sweats), thus making lymphoma an unlikely
iagnosis. A gastrointestinal stromal tumor (GIST), arising from the

nterstitial cells of Cajal (ICC) was also a possibility, given its inci-
ence as the most common soft tissue sarcoma affecting the GI tract
7]. Given the findings that there were no appreciable metastases,
nd the resectable appearance of the tumor, there was no indi-
ation for a tissue biopsy before resection, even for GIST [7], and
he decision was made to take the patient to surgery for complete
xcision, to spare her from undergoing a separate biopsy proce-
ure before surgery. Few pathologies present as a large, uniform
ass in the retroperitoneum. Fibroadenoma, fibrosarcoma, lipoma,

nd liposarcoma are the major constituents of a large, uniform,
etroperitoneal mass. Consideration was also made for gynecolog-
cal in origin, however pelvic ultrasonography, CA-125, CEA, and
CG were negative.

To the best of our knowledge, neuropraxia has not previously
een reported as a complication of resecting large retroperitoneal
arcomas. Great care was taken in the operating room to preserve
s many neural structures as possible. However due to the Neuro-
raxia following resection of a retroperitoneal liposarcoma, Page

 of 9 involvement of the ilioinguinal and genitofemoral nerves,
ributary branches of these structures were sacrificed out of neces-
ity to achieve a proper oncologic resection. The ilioinguinal nerve,

 branch of L1, serves primarily a sensory function to the upper
edial thigh, mons pubis, and labia majora in females. The gen-

tofemoral nerve, from the upper L1 and L2 segments of the lumbar
lexus, serves as both the sensory and motor arms of the cre-
asteric reflex which is more applicable in males than females.

acrificing either of these nerves should not have any residual
otor deficit as seen in this patient. Flexion of the hip and exten-

ion of the knee is controlled by numerous muscles, primarily the
soas, illiacus, rectus femoris, and sartorius. Of these muscles, the

atter three have innervations from the femoral nerve. Given the
lose proximity of the mass to the nerve in the inguinal canal, as
ell as trauma from the blunt dissection and removal of the mass

rom the femoral triangle, it is then most likely that the etiology
f this patient’s neuropraxia is from femoral nerve manipulation.
ince neither sharp instruments nor bovie was used in the dissec-
ion of mass from the femoral canal, it is unlikely that the femoral
erve was permanently damaged. A conservative course of treat-
ent was taken in response to the patient’s neuropraxia. Physical

herapy was the mainstay of treatment, and an MRI  was  performed
n postoperative day 14 after surgical staples were removed. The
uid collection seen on MRI  was initially read as a possible abscess,
ut the patient’s presentation did not correlate with this finding.
urther discussion between surgeon and radiologist concluded that
he collection was more consistent with inflammation and post-
perative changes, which is important to note as it saved the patient
n additional invasive procedure to drain the fluid, possibly fur-

her endangering the nerves. With regards to clinical radiology,
ood clinical judgement must be employed for the best benefit of
he patient. While initial CT imaging and initial pathology reported
he mass as a lipoma, clinical judgement was more suggestive of a

[
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liposarcoma, which necessitates more aggressive treatment. A sec-
ond expert review of the pathology at an outside institution found
the tumor to be a low grade liposarcoma. Additionally, had the team
acted on the MRI  report of an abscess, the patient would likely have
been subjected to placement of a drain by interventional radiology,
which exposes the patient to another source of infection, bleeding,
and other complications. Good clinical judgement was also exer-
cised in this case, correlating the patient’s clinical presentation to
the imaging report, intraoperative findings and details of the proce-
dure, a thorough postoperative clinical evaluation and appropriate
work up in collaboration with other specialties was necessary to
diagnose and treat this patient conservatively without any invasive,
painful, and costly treatments and interventions.

4. Conclusion

Neurologic complications after resection of retroperitoneal
masses are rare. However, when they occur, they can be very
demoralizing and debilitating. To our knowledge, neuropraxia
associated with resection of retroperitoneal liposarcoma has never
been published before. Given this mass’s extent through the
inguinal canal, great care during dissection and resection as well
as preservation of the nervous structure in the area are of upmost
importance to reduce the patient’s overall level of post-operative
morbidity. Good clinical judgement based on the pre, intra and
postoperative findings dictates the treatment approach and the
ultimate outcome. Cases presenting with post-resection neuro-
logical sequelae without any known intraoperative nerve injury
may  respond very well to conservative treatment. Hence, it is very
important to collaborate with Neurology and Physical Therapy to
achieve best possible outcome.
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