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Objectives : The Thai Anesthesia Incidents Study (THAI Study) database was used to identify the incidence,
outcome and contributing factors of nerve injuries associated with anesthesia in Thai people.
Material and Method : A prospective multicenter study was conducted in 20 hospital in Thailand from
February 1, 2003 to January 31, 2004. All patients underwent anaesthesia were monitored for nerve injuries
during the first 24 hours.  The details of nerve injuries were recorded and analysed.
Results :The overall incidence of nerve injuries associated with anesthesia was 1.6 per 10,000 patients.
Considering on spinal and regional anesthesia, the incidence was 5.2 per 10,000 patients.  Lumbosacral roots
comprised 65.4% of the injuries, the brachial plexus nerve 11.5%, and femoral nerve7.7%. Contributing
factors included type and duration of surgery and regional anesthesia.
Conclusion : The incidence of nerve injuries associated with anesthesia in Thailand was 1.5 per 10,000
patients.  The spinal anesthesia was predominantly associated with injury of lumbosacral root.
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Nerve injuries have been recognized as a con-
sequence of general anesthesia, central nervous sys-
tem blockade, regional anesthesia and peripheral nerve
block.

There are many possible ways in which nerve
can be damaged in the peri-operative period such as
direct injury by needle(1,2) direct neurotoxic effect of
local anesthetic agents, prolonged hypotension and
malpositioning. The incidence of nerve injuries from
previous studies was approximately 1 per 10,000
cases(1).

In Thailand, the incidence, etiology and man-
agement of nerve injuries associated with anesthesia
are not well known. The Thai Anesthesia Incidents

Study (THAI Study) aimed to assess the incidence,
outcome and contributing factors of nerve injuries
related to anesthesia that may lead to proper way for
preventive and corrective strategies.

Material and Method
The Thai Anesthesia Incidents Study (THAI

Study) is a multi-centered study including 7 university
hospitals, 5 tertiary care hospitals, 4 secondary care
hospitals and 4 district hospitals. The study aimed to
monitor the incidence of adverse events from February
1, 2003 to January 31, 2004. THAI Study was approved
by the institutional ethical review board. Details of
preanesthetic conditions, anesthetic technique and
agents, intraoperative and perioperative complications
of consecutive patients within 24 hours were recorded
on a standardized form (form 1).
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Nerve injury was considered in patient
presented with clinical features included anesthesia,
paresthesia, hypoesthesia, hyperesthesia and pain in
the area supplied by the affected nerve. Paralysis or
paresis of affected muscles and disabling autonomic
dysfunction was also included. The detail of nerve
injuries was recorded by the attending anesthetist or
nurse anesthetist and verified by the site manager. The
forms were then reviewed by three peer reviewers to
identify the clinical risk factors, contributing factors
and suggested corrective strategies. Data were analyzed
using descriptive statistics.

Results
According to the operational definition, the

study shows an overview of 26 cases of nerve injuries
contained within the total of 163,403 recorded cases.
The most common reported events were lumbosacral
injury (17; 65.4%). Following this category of injury
were brachical plexus injury (3; 11.5%), femoral nerve

injury (2; 7.7 %) cranial nerve injury (4; 15.4%).
(Table 1)

Most of patients with lumbosacral injury were
recovered within one week except two cases of paraple-
gia related to tumor metastasis. Two patients had
transient hoarseness after receiving brachial plexus
block and resolved within 3 hours. A 9 years old child
who suffered from femoral nerve injury after ilioin-
guinal nerve block was recovered in one day.

Regarding the anesthetic techniques, 18 cases
or 69% received regional anesthesia, 3 cases or 11.5%
received general anesthesia, 4 cases or 15.4% received
brachial plexus block and one case received ilioinguinal
nerve block (Table 2).

More than half of patients were ASA class I
(18 or 69.2%). Others were ASA class II (8 or 30.8%).
The mean age was 36.6 – 14.4 years ranged from 9 to 61
years. The mean operation time was 120.4 – 84.9
minutes ranged from 25 to 360 minutes.

There were 6 cases of caesarean section
under regional anesthesia who developed lumbosacal
injury.

Discussion
The overall incidence of nerve injury in THAI

Study was approximately 1.6 in 10,000 cases of
anesthesia. The incidence in our study seemed to be
less than 1 in 1,000 reviewed by Sawyer et al(1). More
than half of nerve injuries found in this study were
regional block related. Considering on regional
anesthesia the incidence of nerve injury was 5.2 in
10,000 cases. Lumbrosacral injury was the most
common injury which differed from other studies
that was brachial plexus injury. (1,2)

The nerve injury in our study may be under
reported because of the large number of persons
involved in the study. Other limitations include the
short follow up period and the data provided by only
direct participants instead of expert opinion such as
neurologist. The database does not have any denomi-
nator data on some important factors such as position-
ing and type of peripheral nerve block.

Seddon s classified nerve injuries into three
groups: neurapraxia, axonotmesis and neurotmesis.
The majority of perioperative nerve injury resulted in
axonal degeneration axonotmesis (1).

Diagnosis of the site of the lesion depends on
the abnormal findings interpreted by clinical signs
rather than electrophysiological abnormalities. Nerve
damaged may show immediately after recovery from
anesthesia or only several days later. Clinical signs

Table 2.  Patient s characteristics and anesthetic tech-
niques

ASA
I
II

SEX
Female
Male

Techniques
GA
GA + Epidural block
GA + Brachial plexus block
GA + Ilioinguinal nerve block
Epidural block
Spinal block
Brachial plexus block

N

18
8

14
12

3
2
1
1
2

14
3

%

69.2
30.8

53.8
46.2

11.5
7.7
3.8
3.8
7.7

53.8
11.5

Table 1. Nerve injury events

Lumbosacral root
Cranial nerve
Brachial plexus
Femoral nerve

N

17
  4
  3
  2

  %

65.4
15.4
11.5
  7.7
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include anesthesia, paresthesia, hyperesthesia,
hypoesthesia and pain in the area supplied by the
affected nerve and there may be paresis or even
paralyzed of affected muscle. In some cases, autonomic
dysfunction may occur(1-5).

There are many factors that may contribute to
perioperative nerve injury including preexisting condi-
tion, surgical and anesthetic factors. Nerve injuries are
more common in diabetic patients than in the general
population. Cardiac surgery, patient positioning and
length of procedure are examples of surgical factors
associated with nerve injury.(1,5-6) In our study, there
were 3 cases of nerve injury that may be related to
surgical factors and positioning. They were a case of
craniotomy with left facial palsy, a modified radical neck
resection with cranial nerve XI injury and a case of
brachial plexus injury related to lateral position.

 Peripheral nerve injury and central neural
damage may be associated with regional anesthesia.
Hypoxia, hypovolemia and hypotension are systemic
factors that may involve in the pathogenesis of
perioperative nerve damage.(1,5)

In this study, we had inadequate data to iden-
tify actual mechanism and risk factors of injury. How-
ever, the corrective strategies should include guideline
practice, additional training and quality assurance
activity. We should thoroughly conduct and document
all aspect of the perioperative evaluation and aware of
factors that may influence the development of nerve
injury.

Conclusion
Nerve injury is a complication following both

general and regional anesthesia. The nerve damage
can occur at anytime during the perioperative period.
The incidence of anesthesia associated nerve injury
can be reduced if we are aware of their cause and mecha-
nism.

Acknowledgements
This research was accomplished by personal

sacrifices and perpetual inspiration of attending anes-
thesiologists together with all personnel and by guid-
ance of head of departments of all sites in this
multicentered study. The Royal College of Anesthesi-
ologists of Thailand and the THAI Study group wish
to express deep gratitude to project advisors Professor
Chitr Sitthi-Amorn and Associate Professor Joranit
Kaewkungwal for their exceptionally wise, encourage
criticism and advices. We also wish to thank Professor
Pyatat Tatsanavivat head, of Clinical Research

Collaborative Network (CRCN) for this continued
support, encouragement and helpful suggestions.

The study was financially supported by
Health Systems Research Institute (HSRI); Faculty of
Medicine of Chiang Mai University, Chulalongkorn
University, Khon Kaen University, Mahidol Univer-
sity (Ramathibodi Hospital and Siriraj Hospital), Prince
of Songkla University and Thailand Research Fund.

References
1. Sawyer RJ, Richmond MN, Hickey JD, Jarratt JA.

Peripheral nerve injuries associated with anaes-
thesia. Anaesthesia 2000 ; 55 : 980-91.

2. Fritzlen T, Kremer M, Biddle C. The AANA
foundation closed malpractice claims study on
nerve injuries during anesthesia care. AANA
2003 ; 71 : 347-52.

3. Lee LA, Posner Kl, Domino KB, Caplan RA,
Cheney FW. Injuries associated with regional
anesthesia in the 1980s and 1990s. A closed claims
analysis. Anesthesiology 2004 ; 101 : 143-52.

4. Lipp Ak, Woodcoch J, Hensman B, Wilkinson K.
Leg weakness is a complication of ilioinguinal nerve
block in children. Br J Anaesth 2004 ; 92 : 273-4.

5. Borgeat A, Ekatodramis G. Nerve injury associated
with regional anesthesia. Curr Top Med Chem
2001 ; 1 : 199-203.

6. Priclipp RC, Morell RC, Batterworth J. Ulnar
nerve injury and perioperative arm positioning.
Anesth Clin North Am 2002 ; 20 : 589-603.



J Med Assoc Thai Vol. 88 Suppl 7  2005 S105

Õÿ∫—µ‘°“√≥å°“√‡°‘¥∫“¥‡®Á∫¢Õß‡ âπª√– “∑ ∑’Ë —¡æ—π∏å°—∫°“√√–ß—∫§«“¡√Ÿâ ÷°„πª√–‡∑»‰∑¬

‚©¡™∫“  ‘√‘π—π∑πå, ¿Ÿæ‘ß§å ‡Õ°–«‘¿“µ,  ÿ√’√—µπå »√’ «— ¥‘Ï,  ÿ√»—°¥‘Ï ∂π—¥»’≈∏√√¡, ‡∑«“√—°…å «’√–«—≤°“ππ∑å

«—µ∂ÿª√– ß§å: ‚§√ß°“√»÷°…“Õÿ∫—µ‘°“√≥å°“√‡°‘¥¿“«–·∑√°´âÕπ∑“ß«‘ —≠≠’„πª√–‡∑»‰∑¬ ‰¥â»÷°…“Õÿ∫—µ‘°“√≥å

°“√‡°‘¥∫“¥‡®Á∫¢Õß‡ âπª√– “∑∑’Ë —¡æ—π∏å°—∫°“√√–ß—∫§«“¡√Ÿâ ÷° ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß·≈–·π«∑“ß°“√ªÑÕß°—π°“√‡°‘¥

¿“«–·∑√°´âÕππ’È„πª√–‡∑»‰∑¬

«— ¥ÿ·≈–«‘∏’°“√: »÷°…“·∫∫æ√√≥π“™π‘¥‰ª¢â“ßÀπâ“ „πºŸâªÉ«¬∑ÿ°√“¬∑’Ë‰¥â¬“√–ß—∫§«“¡√Ÿâ ÷°„π‚√ßæ¬“∫“≈ 20 ·Ààß

®“°∑ÿ°¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬ „π™à«ß√–¬–‡«≈“µ—Èß·µà 1 °ÿ¡¿“æ—π∏å æ.». 2546 ∂÷ß 31 ¡°√“§¡ æ.». 2547 ‡æ◊ËÕ

§—¥°√ÕßºŸâªÉ«¬ ∑’Ë¡’°“√∫“¥‡®Á∫¢Õß‡ âπª√– “∑¿“¬À≈—ß°“√‰¥â√—∫°“√√–ß—∫§«“¡√Ÿâ ÷° ‚¥¬®–∑”°“√°√Õ°¢âÕ¡Ÿ≈∑’Ë

‡°’Ë¬«¢âÕß°—∫ºŸâªÉ«¬ ∑—Èß°“√»—≈¬°√√¡ «‘ —≠≠’ ·≈–¿“«–·∑√°´âÕπ∑’Ë‡°‘¥¢÷Èπ√–À«à“ßºà“µ—¥
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