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ABSTRACT

There are few reports concerning the gait characteristics of sciatic nerve palsy. Four
cases, one with complete palsy and three with incomplete palsy, are presented.
Complete palsy (case 1) was due to sacrifice of the sciatic nerve in a wide excision
for chondrosarcoma in the left ischium. Incomplete palsy (cases 2, 3, and 4) was
due to contusion incurred in traffic accidents. It is noteworthy that all four patients
could walk with or without a short-leg brace. But the patients with complete loss of
proprioception distal to the ankle (cases 1 and 2) had to watch their steps while
walking to maintain their walking balance. This clinical analysis revealed that pro-
prioceptive impairment of the sciatic nerve caused a walking disability even though
the palsy was incomplete.

INTRODUCTION

Sciatic nerve palsy is not an unusual injury nor a rare complication of surgery.
Injury at the buttock level is often caused by injection and that at the thigh-level is
usually secondary to one of four main causes: 1) gunshot wound, 2) femur fracture,
3) laceration, or 4) contusion [7]. As a complication of surgery, total hip arthroplas-
ty and soft tissue malignancy involving the sciatic nerve are representative. For
patients with a malignant tumour who present with neurological deficits amputation
is indicated [8, 10], but recently limb-sparing surgery may be considered for the
treatment of soft tissue sarcoma even when resection of a major neurovascular bun-
dle is necessary to achieve a satisfactory surgical margin [3, 4, 5]. For both com-
plete and incomplete nerve palsy, the clinical natural course and gait characteristics
remain uncertain. We can find only two reports that mentioned functional evalua-
tions after sciatic nerve resection [1, 5]. We report three patients with incomplete
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Fig. 1. Complete sensory loss in case 1.

nerve palsy incurred in traffic accidents and one patient with complete nerve palsy
due to sacrifice in the removal of sarcoma.

CASE REPORTS

Case 1: A thirty-four-year old woman underwent surgery with wide excision for
chondrosarcoma in the left ischium. The left sciatic nerve was excised at the level
of the sciatic notch. There were no postoperative complications. The muscle
strength by manual muscle testing (MMT) was 5 for the knee extensors, 2 for the
knee flexors, O for the ankle and toe extensors and flexors [2]. Sensory loss
occurred on the posterior side and distal to the ankle joint of the affected limb (Fig.
1). Proprioception distal to the ankle joint was completely lost. Six months after the
operation, she could walk with a short leg brace and two crutches for more than ten
minutes. Two years later, she was able to stand, wash her face, brush her teeth and
walk on a flat surface without crutches. However, she had to watch her steps while
walking. She had neither ulcers nor skin troubles in the foot. After fifteen years’ fol-
low up, the state of gait has not changed.

Case 2: A twenty-two-year old woman suffered incomplete right sciatic nerve
palsy at the level of the lesser trochanter. When she sat on the front passenger seat,
the car started suddenly before she fastened her seatbelt and she fell a distance of
approximately one meter. She jumped up and her right buttock hit the hand break
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Fig. 2. Sensory disturbance in case 2.
a- 2 weeks after the injury
b- after the operation

strongly. At first she couldn’t move her ankle at all and showed anesthesia on the
posterior side and the dorsal aspect of the affected limb. The palsy gradually recov-
ered. The muscle strength by MMT was 5 for the knee extensors, 2 for the knee
flexors, 2 for the ankle and toe extensors and flexors, and sensory disturbance exist-
ed below the knee two weeks after the injury (Fig.2 a). Because of the entire loss of
proprioception distal to the ankle joint, she felt as if her right knee touched the
ground while walking. An operation was performed because there was no change in
the palsy at three and a half months after the accident. The sciatic nerve appeared to
be intact and no neuroma was found. However, since it had become narrow and lost
glitter at the lesser trochanter level, epineurotomy was performed [9]. Though sen-
sory loss remained distal to the ankle, the muscle strength was restored from 2 to 4
for the knee flexors, and 2 to 4 for the ankle and toe extensors and flexors after the
operation (Fig. 2 b). She could walk without a short-leg brace on a flat surface, but
could not remain standing without the orthosis (Fig. 3 a, b). It was necessary for her
to watch her steps while walking (Fig. 4). Two years after the operation, she could
walk on rough surfaces without the brace and the sensory disturbance had recovered
almost to normal.

Case 3: A twenty-one-year old man had a pelvic ring fracture with little displace-
ment and incomplete right sciatic nerve palsy. Riding on a motorcycle, he bumped
against a truck and his right buttock hit the ground violently. The muscle strength
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Fig. 3. Standing posture of case 2.
a- stable standing with a short-leg brace
b-showing appearance without the short-leg brace

by MMT was 3 for the ankle extensors, 2 for the ankle flexors, and 2 for toe exten-
sors and flexors. Hypoesthesia existed on the dorsal side and there was anesthesia
on the lateral side of the foot (Fig. 5 a, b). Three months later, all muscle strength
below the knee was 3. One year later, it became 4. He was able to walk stably on a
flat surface for more than two hours, but was unstable on rough surfaces. As propri-
oception was spared, he did not have to watch his steps.

Case 4: A twenty-six-year old woman had left incomplete sciatic nerve palsy
caused by being hit in the left buttock in a collision between a car and the bicycle
she was riding. She could not walk for two weeks because of pain and motor loss.
After being followed for 10 months by the first doctor, she was referred to our hos-
pital. The muscle strength of the lower leg gradually recovered to 4 during the first
10 months after the accident but small anesthesia area remained unchanged on the
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Fig. 4. Confirmation of the right foot position was needed while walking.

() ()

Fig. 5. Sensory disturbance in case 3.
a- just after the accident
b- one year later
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Fig. 6. Sensory disturbance in case 4.

big toe (Fig. 6). This symptom did not change during the one-year follow at our
hospital.

DISCUSSION

Resection of the sciatic nerve results in sensory loss distal to the knee and motor
dysfunction of the knee, foot, and ankle [5]. Though patients with a soft tissue
malignancy involving the sciatic nerve who present with neurologic loss had previ-
ously been advised to have an amputation, limb-sparing surgery is now widely
accepted [1,5]. However, only a few papers have described the dysfunctions of
limbs after resection of the sciatic nerve [1,5,6]. Fuchs et al [1], in a report of twen-
ty patients who underwent limb sparing procedures with complete resection of the
sciatic nerve as a treatment for malignant tumors, described that walking in the
house was not difficult, but walking was compromised as soon as an additional
effort was needed. Kawai et al [5] reported two patients with soft-tissue sarcomas
who underwent a limb-sparing procedure that included resection of the sciatic
nerve. The patients could walk while wearing a plastic ankle-foot orthosis but did
not require a cane or crutches. These characteristics after resection of the sciatic
nerve are consistent with those of the present case 1.

Incomplete palsy of the sciatic nerve after blunt injury usually shows partial but
good spontaneous recovery. Kline et al [7] described that, among patients with par-
tial deficits uncomplicated by severe pain or with significant spontaneous recovery,
23% of injuries at the thigh level and almost 50% of those at the buttock level did
not require surgical operation. Consistent with this report, the muscle strength of
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cases 3 and 4 improved remarkably in a few years. Yuen et al [11] described that a
recordable compound muscle action potential of the extensor digitorum brevis and
an initial absence of paralysis of muscles controlling ankle plantar flexion and dor-
siflexion predicted an earlier and better recovery. Even though the nerve palsy was
incomplete, the outcome of case 2 was worse than those of cases 3 and 4 in terms of
the gait.A@Case 2 had to undergo neurolysis because of the poor recovery. After
this operative procedure, the muscle strength recovered but, because the propriocep-
tive impairment still remained, it was necessary for the patient to watch her steps
while walking. Kawai et al [5] described that proprioceptive impairments prevent
patients from knowing the position of the leg and the type of contact with the floor,
so they are unsure when it is safe to transfer their body weight onto the limb. The
muscle power of case 2 had recovered postoperatively but the lack of recovery of
deep sensation resulted in the characteristic gait pattern similar to that of case 1 dur-
ing two years after the operation. In short, a lack of deep sensation can to a large
extent account for the characteristic gait of patients with sciatic nerve palsy.

REFERENCES

1. Fuchs B, Davis A-M, Wunder J-S, Bell R-S, Masri B-A, Isler M, Turcotte R, Rock M-G (2001).
Sciatic nerve resection in the thigh: A functional evaluation. Clin Orthop 382: 34—41.

2. Hislop H-J, Montgomery J, Connelly B, Daniels L-M-T (1995). Principles of Manual Muscle
Testing. In: Hislop H-J, Montgomery J (eds) Daniel’s and Worthingham’s Muscle Testing: Tech-
niques of Manual Examination Testing. Elsevier Science Health Science div, Oxford, pp. 2-9.

3. Hohenberger P, Allenberg J-R, Schlag P-M, Reichardt P (1999). Results of surgery and multimodal
therapy for patients with soft tissue sarcoma invading to vascular structures. Cancer 85: 396-408.

4. Kawai A, Hashizume H, Inoue H, Uchida H, Sano S (1996). Vasucular reconstruction in limb sal-
vage operations for soft tissue tumors of the extremities. Clin Orthop 332: 215-222.

5. Kawai A, Miyakawa T, Senda M, Endo H, Naito N, Umeda M, Inoue H (2002). Gait characteris-
tics after limb-sparing surgery with sciatic nerve resection: A report of two cases. J Bone Joint
Surg 84A: 264-268.

6. Keus R-B, Rutgers E-J, Ho G-H, Gortzak E, Albus-Lutter C-E, Hart A-A-M (1994). Limb-sparing
therapy of extremity soft tissue sarcomas: treatment outcome and long-term functional results. Eur
J Cancer 30A: 1459-1463.

7. Kline D-G, Kim D, Midha R, Harsh C, Tiel R (1998). Management and results of sciatic nerve
injuries: a 24-year experience. J Neurosurg 89: 13-23.

8. Prewitt T-W, Alexander H-R, Sindelar W-F (1995). Hemipelvectomy for soft tissue sarcoma:
Clinical results in fifty-three patients. Surg Oncol 4: 261-269.

9. Sakurai M, Miyasaka Y (1986). Neural fibrosis and the effect of neurolysis. J Bone Joint Surg
68B: 483-488.

10. Thomas J-E, Piepgras, D-G, Scheithauer B, Onofrio B-M, Shives T-C (1983). Neurogenic tumors
of the sciatic nerve: A clinicopathologic study of 35 cases. Mayo clin Proc 58: 640-647.

11. Yuen E-C, Olney R-K, So Y-T (1995). Sciatic neuropathy: Clinical and prognostic features in 73
patients. Neurology 44: 1669-1674.

Corresponding author: Masahito Hatori, M.D., Ph.D.
Department of Orthopaedic Surgery,
Tohoku University of Medicine,
1-1 Seiryomachi, Aobaku, Sendai, Japan 980-8574
e-mail: mhato@mail.cc.tohoku.ac.jp,
Tel: +81-22-7177242
Fax: +81-22-7177248

227



