
J Med Assoc Thai Vol. 88 Suppl 7  2005 S113
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Objectives: To analyze perioperative stroke and coma using database of Thai Anesthesia Incidents Study (THAI
Study) with regard to frequency, contributing factors, preventive and corrective strategies.
Material and Method: Details of perioperative neurological complications comprising stroke and coma in
one year were recorded prospectively by attending anesthesiologists or nurse anesthetists in standardized
record forms. All data were analyzed to identify contributing factors and preventive strategies.
Results: Among 172,592 anesthetics, there were 24 cases of coma, and 28 cases of stroke. Most cases of coma
that eventually died (12/16 cases, 75%) had ASA physical status (ASA PS) ranging from 2E to 5E. Perioperative
stroke was found mainly in patients with ASA PS 3 and most of the  incidence (74%) occurred in patients who
had no previous history of stroke. These patients already had pre-existing cardiovascular diseases and
underwent high risk procedures. There were 54% of perioperative stroke cases that could be due to improper
cardiovascular management and 42% due to improper emergency neurological management.
Conclusion: The incidence of perioperative stroke and coma in this study was approximately 0.03%. The
majority of cases had no prior stroke or coma, which suggested that a problem during perioperative period
itself might predispose patients to these complications. Preventive strategies included quality assurance
activity, improved communication, and practice guideline.
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Despite improvements in the overall safety of
anesthetized patients at present, brain injury remains a
major and growing problem. The on-going American
Society of Anesthesiologists closed-claims analysis
revealed brain injury (including brain damage, stroke
and awareness) as the single largest fraction (17%) of
malpractice claims(1). In Thailand, until now there was
no national database of incidence of perioperative
stroke and coma. The reported incidence of
perioperative stroke varied from 0.02 to 0.7%(2-10). Most
reported series were collected retrospectively, thus the
true incidence might be higher(11).

The incidence of perioperative coma was 0.5
per 10,000 anesthetics (0.005%)(12). Although these com-
plications are infrequent; they have great impact on
the patient and their family. This study aimed to ana-
lyze perioperative stroke and coma using database of
Thai Anesthesia Incidents Study (THAI Study) with
regard to frequency, contributing factors and preven-
tive strategies. Evaluation of these serious complica-
tions may provide knowledge of the quality of our an-
esthetic management and help provide preventive mea-
sures in the future.

Material and Method
Thai Anesthesia Incidents Study (THAI

Study) is the multi-centered study including 7 univer-
sity hospitals, 5 tertiary care hospitals, 4 secondary
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care hospitals and 4 primary care hospitals. This study
aimed to monitor the incidence of adverse events from
March 1, 2003 to February 28, 2004. THAI Study was
approved by Institutional Ethical Review Board. De-
tails of preanesthetic condition, anesthetic manage-
ment, intraoperative events and perioperative compli-
cations within 24 hours of consecutive patients had
been recorded in standardized record forms. The pa-
tient was followed up for one week for long term out-
come.

Details of perioperative stroke and coma were
recorded by attending anesthesiologists or nurse anes-
thetists and site managers. Then the recorded form
was reviewed by three peer reviewers to identify clini-
cal risk factors, contributing factors and corrective strat-
egies. Controversial issues were discussed to yield
consensus.

Definition
Stroke is defined by the World Health Organi-

zation as the rapidly developing signs of focal (or
global) disturbance of cerebral function, with symp-
toms lasting 24 hours or longer or leading to death,
with no apparent cause other than vascular origin (13).
Perioperative stroke is one which occurs in the
perioperative period, usually defined as intraoperative
or within 3 to 30 days following surgery(2).

Coma refers to a sleeplike state of
unarousability in which consciousness is completely
absent and the eyes remains closed despite stimula-
tion(14). Data were analyzed by using descriptive sta-
tistics. The Intercooled Stata 6 was used.

Results
Among 172,592 anesthetics, there were 24

cases of coma, and 28 cases of stroke. Patient charac-
teristics were summarized in table 1. Most cases of
coma that eventually died (12/16 cases, 75%) had ASA
physical status (ASA PS) ranging from 2E to 5E. The
remaining four dead cases of coma had ASA PS of 2 or
3. Perioperative stroke was found mainly in patients
with ASA PS 3 and most of the incidence (74%) oc-
curred in patients who had no previous history of
stroke. These patients already had pre-existing cardio-
vascular diseases (71%) and underwent high risk pro-
cedures such as neurological (32%) and cardiovascu-
lar surgery(43%). Table 2 revealed outcome of
perioperative coma and stroke.  Most comatose pa-
tients had high mortality rate except two cases that had
complete recovery before discharge. These two pa-
tients had ASA PS 2. One of them had general anesthe-

sia for thyroidectomy and was found to be coma at
ward which was response well to intravenous glucose
push. Another coma patient had spinal anesthesia for

Table 1. Patient characteristics

Sex
M
F

Age group
< 12 yrs old
12-65 yrs old
> 65 yrs old

ASA PS 1
2
3
4
5

Elective
Emergency

Coma

13 (54%)
11 (46%)

  2 (8%)
16 (67%)
  6 (25%)

   -
  5 (20%)
  9 (38%)
  6 (25%)
  4 (17%)

10 (42%)
14 (58%)

Stroke

17 (61%)
11 (39%)

  2 (7%)
20 (71%)
  6 (22%)

  -
  9 (32%)
17 (61%)
  2 (7%)
  -

25 (89%)
  3 (11%)

Table 2. Outcome of Incidence

Death
Ventilator dependent
Hemiparesis/hemiplegia
Complete recovery

Coma

16 (67%)
  6 (25%)
  -
  2 (8%)

Stroke

  6 (21%)
10 (36%)
12 (43%)
  -

Table 3. Time of Occurrence

Intraoperative
Postanesthetic care unit
Postoperative in 24 hrs

Coma

  4 (17%)
  -
20 (83%)

Stroke

  -
  2 (7%)
26 (93%)

Table 4. Category of perioperative stroke

Category

Ischemic
Thrombotic
Hemorrhagic
Undetermined
Inadequate data

Cases (%)

10 (37%)
  8 (30%)
  4 (15%)
  3 (11%)
  2 (7%)
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total hip replacement, she had abnormal preoperative
electrocardiogram which showed sinus bradycardia.
She was found apneic and unresponsive at ward and
recovered well with artificial ventilation by face mask
and deep pain stimuli within five minutes.

Table 3 shows time of occurrence, which ma-
jority of both perioperative coma and stroke occurred
at ward within 24 hours. Table 4 describes the category
of perioperative stroke. The major causes were ischemia
(37%) and thrombotic events (30%).

The incidents occurred mostly in university
hospitals and tertiary care hospitals. No perioperative
coma and stroke was reported in secondary and pri-
mary care hospitals.

Perioperative stroke was evidenced to be pre-
ventable or partially preventable in 15 cases (56%).
There were 55% of cases that were surgical related and
15% were both anesthesia and surgical related. It was
considered that 54% of perioperative stroke cases
could due to improper emergency cardiovascular man-
agement and 42% due to improper emergency neuro-
logical management.  Of perioperative comatose cases,
12% were related to anesthesia and patient condition
while approximately 80% were related to surgery and
patient preoperative conditions.

Preventive strategies included quality assur-
ance activity (18%), improved supervision (15%), and
guideline practice (10%). Unfortunately, there were al-
most 50% of missing data regarding preventive strate-
gies.

Discussion
The incidence of perioperative coma and

stroke in this study was approximately 0.03% which
was consistent with the incidence in the general surgi-
cal population of previous studies(2-10). The majority of
cases had no previous stroke or coma which suggested
that a problem during perioperative period might pre-
dispose patients to these complications.

Most patients who developed perioperative
coma were emergency cases while perioperative stroke
occurred mostly in elective cases. This finding was
different from the previous study in general surgery
that found an increased risk in emergency surgery(8).
The different finding could be from types of surgery
which in our study mostly were neurological (32%)
and cardiovascular surgery (43%). Both types of sur-
gery were well documented as major factors of
perioperative stroke(11).

The main contributing factors for these two
adverse outcomes included patient-related factors

(poor physical condition) and surgical factors. There-
fore, preventive strategies included identifying patients
at risk such as hypertension, diabetes mellitus, smok-
ing, dyslipidemia, atrial fibrillation, and previous stroke
(11,15); and altering risk factors to limit their impact on
patient outcome. In our study, most of the incidence
(74%) of perioperative stroke occurred in patients at
risk who had no prior history of stroke. This data sug-
gested that better preventative measures needed to be
applied particularly for modifiable stroke risk factors
such as hypertension and diabetes. However; there
was also some area that anesthetic management could
be improved as evident by the fact that about 54% of
these adverse events resulted from improper cardio-
vascular management. This finding also found in the
previous study of mortality associated anesthesia(12).
Thus, corrective strategies might include good anes-
thetic technique and careful monitorings. Patients at
risk should be well hydrated throughout the
perioperative period; as evidenced in our study that
patients who had perioperative stroke had episodes of
intraoperative hypotension and/or high dose of vaso-
pressor use. It was worthwhile to remember that rou-
tine physical assessment alone, including blood pres-
sure, heart rate, and urine output, often failed to show
the true hemodynamic status of the compromised pa-
tients(16). Invasive monitorings might  benefit these criti-
cal patients for early treatment of hypotensive epi-
sodes.

For perioperative stroke, there were 42% due
to improper emergency neurological management. This
finding could reflect inadequate communication among
patient care team although this contributing factor was
not reported in this study.

The fact that most of perioperative coma and
stroke occurred during postoperative period in 24
hours might suggest that the area of postoperative
care would need major improvement in Thailand in terms
of prompt hemodynamic management and medical con-
sultation.

The mortality of perioperative stroke in this
study was 21% which was close to the previous stud-
ies(5-6).

The main drawback of this study was missing
data in the area of preventive or corrective strategies
despite an extensive introductory phase and emphasis
on completeness of records throughout the study pe-
riod.

Conclusion
Perioperative coma and stroke are uncommon
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but can have devastating consequences for the pa-
tient, family and healthcare providers. The knowledge
of contributing factors, preventive and corrective strat-
egies will certainly help to reduce the impact of these
crucial complications.
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