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Twenty subjects were followed up to three months after microneurographic 
recording of sympathetic nerve fiber activity to determine the nature and inci
dence of sequelae to the invasive microneurographic procedure. Skin or muscle 
parethesias lasting two weeks on the average were reported by the majority of 
subjects. Nine percent of the subjects also reported mild muscle weakness 
lasting two to four weeks. One subject reported skin paresthesias lasting up to 
three months postrecording. There was no incidence of permanent nerve injury. 
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The technique of microneurography, permitting 
direct recording of single or multifiber activity from 
peripheral nerves in awake, cooperating humans, was 
developed in the late 1960s by Hagbarth and 
Vallbo.1, 2 At least five research centers, two in the 
United States, use this technique for detailed inves
tigation of peripheral nerve activity in humans. 

The microneurographic procedure involves percu-
taneously inserting a sterile, epoxy resin coated tung
sten semimicroelectrode into a peripheral nerve. The 
electrodes have a shaft diameter of 0.2 mm, tapered 
to a tip of approximately 1 micron diameter. The 
electrode is manually guided into position. The de
sired nerve location is found by stimulating through 
the exploring electrode (stimulator setting: 0.2 msec 
duration, 1 pps, 3-7 V) using a similar electrode 
placed subcutaneously as a reference.3 When a suit
able location is achieved, the electrode may remain 
in place during recording sessions several hours. 

The typical after-effects of this procedure include 
paresthesias and muscle weakness of short duration 
with a low incidence of long-term but not permanent 
peripheral nerve disturbances (Hagbarth, unpub
lished data). The present study was undertaken to 
confirm and extend the available information on 
after-effects of microneurography. 

METHOD 

In the course of a study by this author on sympa
thetic vasoconstrictor fiber behavior,3 microneurog
raphy was performed or attempted on 20 healthy 
adult male or female subjects. Four of these subjects 
participated twice and 1 several times in pilot studies. 

In all cases the common peroneal nerve at the knee 
was the recording site. The nerve was successfully 
located in 22 trials. Sympathetic vasoconstrictor fiber 
recordings of one to two hours in length were com
pleted during 13 sessions with 13 different subjects. 

Questionnaires were sent to the subjects within two 
weeks following each experimental session. The ques
tionnaire was designed to elicit information concern
ing the subject's sensations during the experimental 
procedure and the presence of any after-effects re
sulting from the nerve exploration. Subjects reporting 
after-effects persisting two weeks or more after the 
experimental session were interviewed at intervals 
until the after-effects disappeared (one to six months). 

RESULTS 

Twenty-three questionnaires were sent. One subject 
was unavailable for follow-up, the subjects who par
ticipated twice were sent questionnaires each time, 
and the subject participating more than twice was 
sent only one questionnaire. Twenty-two question
naires were returned. Table 1 indicates that the most 
frequent after-effect of microneurography, occurring 
in 72 percent of the respondents, was short-term skin 
or muscle paresthesias in the area of the distribution 
of the peroneal nerve. One subject reported a severely 
painful muscle paresthesia lasting for 10 days follow
ing the experimental session. Combined muscle and 
skin paresthesias were present in 3 of the 16 subjects 
reporting paresthesias. Paresthesias ceased within one 
month or less except in 1 subject in whom a skin 
paresthesia persisted for three months. Mild weakness 
of the peroneal muscles was reported by only 2 sub
jects (9% of respondents). These subjects also reported 
paresthesias. Any after-effects were usually present 
within three days following the experimental session. 
Six subjects (27% of respondents) reported no after
effects. 

Subjects were instructed to report sensation during 
the microneurography procedure. Whenever the sub-

Dr. Littell was a graduate student in the Department of Physiol
ogy, Baylor College of Medicine, Houston, TX, when the material in 
this paper was prepared. She is now Associate Director for Education, 
Department of Physical Therapy, The Institute for Rehabilitation 
and Research, Houston, TX 77030 (USA). 

This article was submitted July 31, 1980, and accepted March 31, 
1981. 

Volume 61 / Number 11, November 1981 1585 



TABLE 
After-Effects of Microneurography in 22 Healthy Human Subjects 

Muscle Pares- Skin Paresthe- Combined Skin Combined Pares-
Fascicle Type Muscle Pares Skin Paresthe and Muscle Pares- thesia and Weak- No After-Effect 

tnesia Alone sia Alone thesias ness 

Muscle 
(11 subjects) 

Skin 
(3 subjects) 

Unsuccessful 
(9 subjects) 

Total Responsesa 

2 
(2-21 days) 

0 

4 
(1-21 days) 

6 

3 
(3-21 days) 

2 
(7-28 days) 

0 

5 

2 
(2-90 days) 

1 
(2-90 days) 

2 
(1 -28 days) 

5 

2 
(2-28 days) 

0 

0 

2 

3 

0 

3 

6 
a Some subjects are included in more than one response category. 

ject reported definite pain (except during skin pene
tration), the electrode was withdrawn slightly and 
rerouted. Discomfort was rated on a 1 (no discomfort) 
to 5 (very uncomfortable) scale. All subjects reported 
some discomfort during the microneurography pro
cedure, the majority reporting moderate discomfort 
(3-4). The discomfort was reportedly due to passage 
of the electrode tip through various tissues, electrical 
stimulation of the nerve, and removal of the electrode 
from the nerve. Tissues known to be penetrated by 
the electrode were the skin, fascia, muscle, and neural 
connective tissues, and occasionally small blood ves
sels. Visible bleeding or hematomas were never ob
served in this study nor reported by the subjects. In 
no case was direct penetration of a nerve fiber evident 
from the recording. Greatest discomfort appeared to 
be associated with penetration of fascia, penetration 
of or pressure on blood vessels, movement of the 
electrode tip within the nerve, and withdrawal of the 
electrode from the nerve. Ten subjects (45% of re
spondents) reported mild sensations, either uncom
fortable or merely unusual, while the electrode tip 
was at rest in the nerve. The remainder reported no 
unusual sensations during this time. There was no 
correlation between intensity of discomfort experi
enced during the procedure and the development of 
after-effects, suggesting that the discomfort was pri
marily related to disturbance of nonneural tissues. 

DISCUSSION 

The reported incidence of muscle or skin paresthe
sias (72%) following the microneurography indicates 
that mechanical disturbance of neural connective tis
sue or nerve fibers sufficient to cause temporary 
alteration of nerve function is to be expected as one 
of the side effects of this recording technique. A long-
term paresthesia in only one subject is similar to 
Hagbarth's findings in a group of 1,000 subjects (un
published data, October 1979), suggesting that exten
sive mechanical disruption of nerve fibers is uncom
mon. In the one case of long-term paresthesia in my 
study, both skin and muscle sympathetic fiber activity 
were recorded in a session lasting approximately two 

hours—one of the longest and most detailed record 
ing sessions. Hagbarth found three cases of long-tern 
nerve dysfunction resulting from repeated, frequen 
exploration of the same nerve and from imprope 
experimental technique (unpublished data, Octobe 
1979). These results suggest that when proper exper 
imental technique is used, the incidence of long-tern 
after-effects can be reduced by limiting the duration 
and frequency of recording sessions for an individual 
subject. Second investigations should not be made on 
a nerve that initially developed paresthesias lasting 
more than two weeks, and that at least two week 
should elapse before making subsequent recording 
from the same nerve. In this study, repeat recording 
on the same nerve were made only for the one subject 
participating in the pilot studies. This subject devel-
oped short-term peroneal muscle weakness following 
the last experimental session and did not participate 
again as a subject. The absence of permanent after 
effects following microneurography suggests that an; 
mechanical disturbance of neural tissue that ma; 
occur is insufficient to cause disruption of the myelin 
sheaths that guide nerve fiber regeneration. 

CONCLUSION 

Although microneurography is an invasive proce
dure, it has a very low probability of producing 
sustained nerve damage if performed properly. Sub
jects obviously should be informed in advance of the 
discomfort expected during electrode movement and 
the likelihood of short-term paresthesias or muscle 
weakness, but they can be assured that long-term 
after-effects are very unlikely. In my opinion, the 
value of obtaining precise information on nerve func
tion in human subjects outweighs the minimal risks 
to the subject. 
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