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Introduction

Femoral nerve palsy is a known complication in gyneco-
logic laparotomy surgery and causes quadriceps muscle 
weakness and hypoesthesia from the anterior and medial 
aspects of the thigh to the medial shin. The reported fre-
quency of this complication is 7–12 %, including mild 
symptoms [1, 2]. Epidural anesthesia, which is often used 
for lower abdominal surgery pain relief, can cause lower 
limb neuropathy [3]. Thus, it is difficult to discriminate 
between femoral nerve palsy and epidural anesthesia in 
patients with lower limb neuropathy. However, the injury 
sites are different—epidural anesthesia is at the spinal 
canal level, and femoral nerve palsy is due to damage at the 
peripheral nerve level, which makes it possible to distin-
guish the injury site by performing an anatomic diagnosis.

Here we describe a patient who was accurately diag-
nosed with lower extremity neuropathy due to femoral 
nerve palsy based on an anatomic diagnosis. This report 
was approved for publication by the institutional ethics 
committee of Niigata University (Niigata, Japan).

Case report

A 49-year-old female (height 162.7 cm, weight 54 kg, 
body mass index 20.4) underwent radical surgery includ-
ing bilateral salpingo-oophorectomy, hysterectomy, pel-
vic lymph node dissection, and partial omentectomy for 
ovarian cancer [Féderation Internationale de Gynécologie 
et d’Obstétrique (FIGO) staging system: stage I c, tumor 
node metastasis (TNM) staging system: TIcN0M0]. She 
had a lumbar disc herniation without lower extremity 
symptoms. The patient received a combination of general 
and epidural anesthesia. After standard American Society 
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of Anesthesiologists monitors were applied, the epidural 
anesthesia was administered while she was awake. The skin 
was disinfected with 0.5 % chlorhexidine gluconate ethanol 
solution and sterilely draped. The epidural anesthesia cath-
eter was inserted from T11/12 without problems. Although 
injection pain in the left medial shin was noted when 1 % 
mepivacaine was administered as a test dose, the catheter 
was left indwelling because symptom improvement was 
noted.

General anesthesia was induced with propofol 100 mg, 
fentanyl 100 μg, and vecuronium 8 mg and maintained with 
end-tidal sevoflurane concentration 1.5–2.0 vol % and fen-
tanyl. Her trachea was intubated with a 7.0-mm tube with a 
Macintosh laryngoscope blade, and the patient was ventilated 
with 40 % oxygen to maintain end-tidal carbon dioxide pres-
sure between 30 and 35 mmHg. Surgery was performed in the 
lithotomy position, and a self-retained retractor was used to 
achieve a good surgical field. The epidural catheter was used 
to administer 1 % mepivacaine 20 ml during surgery. She also 
received a continuous epidural injection of 0.2 % ropivacaine 
with fentanyl 3 μg/ml at 4 ml/h for postoperative pain relief 
via an epidural catheter. The surgery and anesthesia lasted 
195 and 300 min, respectively. Upon emergence from anes-
thesia, she did not complain of any left lower extremity pain 
or symptoms and was taken to the ward.

On the second postoperative day, the patient complained 
of difficultly stretching her knee joint and left lower limb 
paresthesia. We considered the adverse effects of continu-
ous epidural anesthesia and stopped its administration, 
but her sensory impairment and motor paralysis persisted. 
Spinal cord injury related to epidural anesthesia was sus-
pected because the sites of sensory impairment and epi-
dural injection pain were the same. We consulted a neu-
rologist on postoperative day 9 when her symptoms did 
not improve who noted sensory impairment from the left 
anterior-medial thigh to the medial shin, left quadriceps 
muscle (knee joint extension, innervated: L2–4, femoral 
nerve) weakness assessed as 2 on the Manual Muscle Test 
(MMT), and iliopsoas (flexion of the hip joint, innervated: 
L1–4, femoral nerve) assessed as 4 on the MMT. The 
examination did not reveal any weakness of the adductor 
muscle group (adductor of the hip joint, innervated: L2–4, 
obturator nerve). In addition, the neurologist did not rec-
ognize muscle weakness affecting the hamstring (flexion of 
the knee joint, innervated: L4, 5, S1, 2, sciatic nerve), tibi-
alis anterior (ankle dorsiflexion, innervated: L4, 5, S1, deep 
peroneal nerve), or peroneal (bottom of the ankle buckling, 
innervated: L4, 5, S1, superficial peroneal nerve). A patient 
interview revealed that sensory impairment from the left 
anterior-medial thigh to medial shin had been recognized 
immediately after surgery. Moreover, spinal cord mag-
netic resonance imaging (MRI) did not show any obvious 
responsible lesions. Collectively, these findings suggested 

left femoral nerve palsy. Because muscle weakness of the 
quadriceps was greater than that observed in the iliopsoas, 
the injury site was presumed to be at the inguinal region 
(Fig. 1). Based on the injury site and literature, we con-
cluded that the self-retained retractor and lithotomy posi-
tion caused this injury.

The patient received 1500 µg methylcobalamin (Methy-
cobal®; Eisai, Tokyo, Japan) and 300 mg tocopherol ace-
tate (Juvela®; Eisai) three times a day for 5 months. After 
5 months, we noted a positive Tinel’s sign in the left 
inguinal region. Her symptoms gradually improved; after 
12 months, her quadriceps muscle MMT score was 4, and 
at 20 months, her muscle strength had fully recovered with 
slight sensory disturbance of the knee.

Discussion

An anatomic diagnosis for discriminating lower extremity 
neuropathy after gynecologic surgery was useful for identi-
fying femoral nerve palsy. It is difficult to demonstrate that a 
neurologic disorder is not related to epidural anesthesia when 
the affected area is the same as the site at which epidural injec-
tion pain is experienced. However, injury related to epidural 
anesthesia generally causes spinal cord and/or spinal nerve 
root injury [4]. If this was the reason for the patient’s femoral 
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Fig. 1  The patient’s muscle weakness was limited to the quadriceps 
muscle, in comparison to the other L2–4 branch-dominant muscles 
such as the iliopsoas and adductor muscle groups (a). If the spinal 
cord was injured, weakness would occur in all L2–4 branch-dominant 
muscles (b). The findings in the present case suggested that the fem-
oral nerve had been injured near the inguinal ligament. Muscle sur-
rounded by a solid line: normal muscle (normal nerve), muscle sur-
rounded by a dotted line: muscle showing weakness (injured nerve), 
FN femoral nerve, ON obturator nerve



319J Anesth (2016) 30:317–319 

1 3

nerve palsy, the entire area of the L2–4 constituting the femo-
ral nerve would likely be affected. Injury due to puncture can-
not be equivocally ruled out because the spinal segment at the 
puncture point (T11/12) is near the L2–4 segments [5]. How-
ever, sensory impairment of the lateral thigh, which is domi-
nated by L2–4, was not noted. Moreover, muscle weakness 
limited to the quadriceps muscle is remarkable compared to 
other L2–4 dominant muscles such as the iliopsoas and adduc-
tor muscle groups. Finally, there were no remarkable findings 
on MRI. Collectively, these findings suggested that there was 
no injury affecting the spinal cord. Because the quadriceps 
muscle was weaker than the iliopsoas, we assumed that the 
area of injury was distal rather than proximal to the inguinal 
ligament (Fig. 1). Therefore, we concluded that the injury site 
of the femoral nerve was the inguinal region.

There are three major causes of neurologic injury in 
gynecologic surgery—(1) self-retaining retractors, particu-
larly those with deep lateral retractor blades; (2) lithotomy 
position preoperatively; and (3) radical surgical dissection 
[6]. Many reports have implicated self-retaining retrac-
tors as the most common cause of femoral nerve palsy in 
gynecologic surgery [2, 6–8]. The palsy in our patient was 
considered to be caused by damage to the femoral nerve, 
which passes under the inguinal ligament, because of com-
pression between the retractor blade and inguinal ligament 
[2]. The lithotomy position, which is the abduction of thighs 
with external rotation at the hip, has the potential to cause 
ischemia of the femoral nerve if it is kinked and compressed 
beneath the inguinal ligament [9]. These are viable explana-
tions for the injury site in the present case. Furthermore, lum-
bar disc herniation can cause femoral nerve palsy, an event 
known as ‘double crush syndrome’ [10]. On the other hand, 
radical surgical dissection-induced damage cannot explain 
the injury site in the present case because it is supposed to 
cause nerve injury in the pelvis. Therefore, the injury was 
not likely to be a result of the radical surgical dissection.

Although our patient fully recovered over 20 months, 
many cases of femoral nerve palsy following gynecologic 
surgery have improved in the early postoperative period; 
the duration of symptoms has been reported as 3–117 days 
[1, 2]. In general, nerve compression has a good progno-
sis; the degree of neurologic dysfunction of many cases is 
often related to neurapraxia [11], which has a recovery time 
of 2–3 weeks. Occasionally, an injury is determined to be 
axonotmesis, and the recovery time is ≥18 months [11]. 
Axonotmesis was considered in the present case.

When neuropathy occurs, performing an anatomical diag-
nosis is important to identify the cause without delay. In par-
ticular, performing nerve block can delay diagnosis, e.g., con-
tinuous epidural anesthesia might delay a diagnosis of peroneal 
nerve palsy [12], and continuous interscalene nerve block 
might delay the identification of ulnar nerve palsy [13]. These 
causes are compression related and have reversible etiologies, 

but a delayed diagnosis might lead to irreversible nerve injury. 
Therefore, potentially reversible etiologies must be rigorously 
excluded as soon as possible [14]. An anatomic diagnosis may 
be useful in these scenarios. In our case, although the patient’s 
neuropathy could not be avoided because it occurred during 
general anesthesia, identifying the cause demonstrates how 
precautions such as loosening self-retaining retractors and 
shortening the operation time can minimize the likelihood of 
compression-related injuries in future cases.

In this report, we have described a case of femoral nerve 
palsy after gynecologic surgery. We correctly identified a 
femoral neuropathy in a patient by performing an anatomic 
diagnosis. As a result, we concluded that the self-retaining 
retractor and lithotomy position caused this neuropathy 
rather than the use of epidural anesthesia.
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