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Postoperative Peripheral Neuropathy

A Case Report

Cheng-Shih Chen, Fu-Chi Kang, Ja-Ping Shieh, Li-Kai Wang, Edmund C. So,
Teng-Kuei Hsieh, Jann-Inn Tzeng, Albert K. Lan

Peripheral nerve injury is a common postoperative morbidity and sometimes
multiple factors may be involved in its pathogenesis. Here we report a patient with
postoperative neuropathy in the region innervated by radial and median nerves.
She underwent laparoscopic partial nephrectomy for right renal angiomyolipoma
under general anesthesia with arterial blood pressure monitoring. Intraoperatively
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her blood pressure went down to 70/40 mmHg because of acute blood loss and we
infused dopamine for half an hour during the hypotensive episode. The patient
complained of numbness over the dorsal and palmar sides of her right thumb and
index finger on the first postoperative day. Nerve conduction velocity test revealed
mild carpal tunnel syndrome in bilateral median nerves. On the third postoperative
day, the numbness disappeared completely but pain over the palmar side of the
right thumb and index finger emerged and several tender points were noted. We
deactivated these tender points with dry needles and the pain was dramatically
alleviated. The patient was discharged without other complications three days later
and she gained full recovery within a month. We discuss the pathogenesis of
postoperative peripheral neuropathy in the text.
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Introduction

Paul, MN, USA). The patient was placed in the left

Postoperative peripheral neuropathy is a known

well padded. Laparoscopic partial nephrectomy was

lateral decubitus position, with both upper extremities

complication of anesthesia, and its overall incidence is

performed via the transperitoneal approach. During the

about 0.14%.1 The American Society of Anesthesiologists

laparoscopic procedure, the intra-abdominal pressure

Anesthesiologists Closed Claim Project reported that

was set between 1215 mmHg. Anesthesia was

16% of insurance claims (670 out of 4,183) for nerve

maintained with 1.01.3 minimum alveolar concentration

injuries in the United States were related to anesthesia.2

(MAC) of desflurane throughout the operation. The

The mechanisms of injury include pre-existing

whole surgical procedure lasted eight hours with an

neuropathy, preoperative trauma, surgical procedure,

estimated blood loss of 2,500 mL, and she received

nerve block, malposition, and hypoperfusion.2-4

1,000 mL of 6% hydroxyethyl starch solution and six

Here we report a patient with right renal

units of packed red blood cells for transfusion therapy.

angiomyolipoma who suffered from postoperative

Her intraoperative blood pressure went down from

numbness and myofascial pain in the area innervated by

140/80 to 70/40 mmHg because of sudden loss of large

radial and median nerves after laparoscopic partial

amount of blood. There was no metabolic acidosis

nephrectomy.

during the operation, although dopamine in the dosage
of 2-10

g/kg/min was infused for half an hour during

Case Presentation

the hypotensive episode.

A 33-year-old female, 162 cm in height and 63 kg in

postoperative care. On the next day, the arterial catheter

weight with a past history of hypertension and diabetes

was removed without hematoma noted. After her

mellitus, underwent laparoscopic partial nephrectomy

transfer to the ward she complained of numbness over

for right renal angiomyolipoma. Preoperatively there

the dorsal and palmar sides of her right thumb and index

was no numbness or pain over her upper extremities and

finger (Fig.1). Sonography of the right upper extremity

neck and her hemoglobin was 12.2 g/dL and hematocrit

showed no significant atherosclerosis or vascular

33.9%. General anesthesia was induced with

occlusion. Nerve conduction velocity (NCV) test

intravenous fentanyl 150 g , sodium thiopental 250 mg

revealed a slight slowing of conduction velocity in

and atracurium 35 mg. Because significant blood loss

bilateral median nerves, which was compatible with a

was expected, arterial and central venous catheters were

mild degree of bilateral carpal tunnel syndrome.

She was transferred to the intensive care unit for

placed. A 20-gauge, 1.1x48 mm catheter (BD Angiocath

On the third postoperative day, the aforementioned

Plus; Becton Dickinson Korea Ltd., Gumi City,

numbness completely disappeared, but the patient

Gyeongbuk, Korea) was smoothly inserted into the right

complained about pain over the palmar side of her

radial artery and was secured to the skin with a 6 x 7-cm2

thumb and index finger with obvious tender points on

Transparent dressing (Tegaderm; 3M Health Care, St.

the underlying muscles. We deactivated these trigger
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points with dry needles (Chinese acupuncture needles)

of neuropraxia depends on the time course of ischemia:

and the pain was dramatically alleviated. Three days

acute lesions occurring over hours to days result in

later, she was discharged without any complications

predominantly negative symptomatology, such as loss of

except for the pains over the palmar side of her thumb

sensation; in more chronic disorders, additional positive

and index finger. After the same treatment once a week

symptomatolgy such as pain, paresthesia, and prickling

for another four times in our pain clinic, she completely

may occur. Recovery potential in neuropraxia is good,

recovered one month later.

and full neurological recovery often occurs.
Axonotmesis refers to injury to the axons; in
nontraumatic lesions, axon degeneration may occur
independent of myelin dysfunction or injury. If the axon
injury is substantial, there will be denervation of the
target muscle at two to five weeks after injury, inducing
muscle atrophy. Muscle recovery from atrophy is
dependent on whether the nerve regenerates or not. In
the absence of nerve regeneration or reinnervation,

Fig. 1.

muscle fibrosis ensues. Injuries involving neuronal

The area of numbness (hatched area) on the right hand of our patient.
The ellipse is the arterial puncture site. (A) Palmar side; (B) Dorsal side.

death are described as neurotmesis and represent the
most severe form of injury with almost no potential for

Discussion
This report described a patient with postoperative
temporary sensory deficit in the level of the upper

recovery. In our patient, we did not find denervation of
the target muscle after injury that would induce muscle
atrophy. Clinical presentation from numbness to pain to
neurologic recovery seems to be the phenomena of

extremity just distal to where the arterial catheter was

demyelination to remeylination. Accordingly, our

inserted.

patient possibly had the neuropraxia type of nerve injury.

According to Seddon's classification for grading

Furthermore, the motor nerve was spared and the area of

nerve injury, there are three basic types of nerve injuries:

numbness belonged to the field innervated by the radial

neuropraxia, axonotmesis and neurotmesis.5 Neuropraxia
Is the simplest form of nerve damage associated with
segmental demyelination of the peripheral nerves, which
is often mediated by progressive dysfunction of the
Schwann cells. The severity of injury is related to the
duration of ischemia which results from compression,
Stretching, hypoperfusion, and so on. Clinical presentation

and median nerves. In view of the brief clinical course
and the fact that the area with sensory deficit was
innervated by two nerves, we believe that hypoperfusion
in the relevant area with ischemia of the vasa nervorum
leading to neuropathy should be considered in our
patient.
Possible risk factors for perioperative peripheral
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neuropathy in our case included concomitant diseases,
pre-existing neuropathy, general anesthesia, malposition,
hypotension, radial artery cannulation, and the use of
dopamine. Malposition is the major cause of
perioperative peripheral neuropathy, and it is one of the
most common causes of brachial plexus, ulnar nerve,
and median nerve injuries, whereas radial nerve damage
is seldom reported due to its topography.4,6 Even though

Fig. 2.
Blood supply of the hand. The ellipse is the arterial puncture site.

we padded the patient's upper extremities well, some

Table 1.

peripheral neuropathy may not be preventable, and the

Factors in peripheral neuropathy associated with radial artery
cannulation

possibility of malposition can not be ruled out in such a
prolonged operation with immobile upper extremities.
Intraoperative hypoperfusion can also cause nerve
damage, especially in patients with diabetes mellitus or
hypertension, and radial artery cannulation can result in

Concomitant diseases
Diabetes mellitus
Hypertension
Peripheral vascular diseases
Pre-existing neuropathy
Coagulopathy
Active upper extremity infection
Mechanical factor
Malposition
Anesthetic and surgical factors

a reduction in radial artery flow or thrombosis formation

General anesthesia

after decannulation in 2533% of patients, although hand

Hypothermia

ischemia is reported in less than 0.2%.7 From the point
of view of the blood supply, the area of numbness in our
patient was just distal to the puncture site of radial
artery cannulation (Fig.1 and 2) and the radial artery
cannulation seemed to play an important role in the
pathogenesis of peripheral neuropathy. Table 1 lists
some factors that make the cannulation more risky for
peripheral neuropathy.8-10 Our patient had a history of
diabetes and hypertension, and she was under general
anesthesia for a prolonged operation of eight hours.
During the operation, we used an inotropic agent during
the hypotensive episode. Pre-existing subclinical
peripheral neuropathy is another common cause related
32

Prolonged operative time
Hypotension
Medications
Anticoagulants (aspirin, heparin, warfarin)
Vasopressors

to perioperative peripheral neuropathy. Miller10 and
Alvine11 reported that most patients with ulnar nerve
neuropathy had nerve conduction problems in the
contralateral ulnar nerve. The postoperative NCV study
in our patient revealed a mild degree of bilateral carpal
tunnel syndrome, which hinted at the possibility of preexisting peripheral neuropathy. Absence of protective
reflexes during general anesthesia is also a contributing
factor that blunts self-protection and results in
peripheral nerve damage.11-14
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In conclusion, the postoperative peripheral

6. Perreault L, Drolet P, Farny J: Ulnar nerve palsy at

neuropathy in this case might be due to multiple factors,

the elbow after general anesthesia. Can J Anaesth

including diabetes mellitus, hypertension, pre-existing
peripheral neuropathy. The contributing factors could
also include radial artery cannulation, hypotension,
general anesthesia, the use of an inotropic agent,
prolonged operation and malposition. Of these, radial
artery cannulation, and hypotension seemed to be two
major contributing factors.

1992;39:499-503.
7. Valentine RJ, Modrall JG, Glagett GP : Hand
ischemia after radial artery cannulation. J Am Coll
Surg 2005;201:18-22.
8. Wallach SG: Cannulation injury of the radial artery:
diagnosis and treatment algorithm. Am J Crit Care
2004;13:315-9.
9. Ben-David B, Stahl S : Prognosis of intraoperative
brachial plexus injury: a review of 22 cases. Br J
Anaesth 1997;79:440-5.
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