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Abstract Introduction Antiepileptic drug (AED) therapy has been used prophylactically in
various centers in patients with chronic subdural hematoma (CSDH) after surgical
evacuation, although the benefit is unclear.

Materials and Methods In this randomized controlled trial, patients with CSDH
undergoing burr hole drainage were enrolled into two groups—one which received
prophylactic phenytoin and the other without the drug use. Their clinical presentation,
imaging findings and postoperative complications were analyzed. Primary objective of
the study was to assess the efficacy of phenytoin in the reduction of early postopera-
tive seizure.

Results A total of 54 patients were enrolled in the study and randomized into two
groups. Twenty-seven patients were assigned into the phenytoin group while another
27 patients to the “no phenytoin” group. Analysis of all patients in the no phenytoin
group and those in the phenytoin group with therapeutic serum phenytoin levels were
done. The incidence of postoperative seizure was 5.7%; and all patients who had sei-
zures were in the no phenytoin group. This, however, was not statistically significant

Keywords (p=0.262). Two out of 25 patients on phenytoin (8%) developed adverse drug reactions.
= chronic SDH Conclusion Incidence of postoperative seizure in patients undergoing burr hole
= phenytoin drainage for CSDH was low. Routine prophylactic use of AED, did not reduce seizure in
= seizure early postoperative period.

Introduction tearing of bridging veins.” Burr hole drainage by one or two

craniostomies is the surgical procedure performed most
commonly for this condition.?®

The frequency of seizures in these patients is not ful-
ly established. The incidence of postoperative seizures is
reported to be between 1% and 32%.1°-1

The efficacy of prophylactic antiepileptic drug (AED)
in this pathology has been debated. Ohno et al, in 1993,"
reported that the low incidence of seizures does not justify
an anticonvulsant prophylaxis in patients with CSDH caused

Chronic subdural hematoma (CSDH) is a common neurosur-
gical entity.! It primarily affects the elderly age group and is a
cause of considerable morbidity and mortality.?* The report-
ed incidence ranges from 3.4 per 100,000 in populations
younger than 65 years to 8-58 per 100,000 in those older
than 65 years.*¢

Chronic subdural hematomas are usually caused by
minor head injuries; and majority are believed to result from
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by minor head injury. Similarly, a study by Rubin et al, in
1993, suggested a low incidence of seizure and that this
prophylactic medication should be considered only in alco-
holic patients because of their higher risk of seizure. Where-
as a study by Sabo et al, in 1995,'? noted a high incidence of
postoperative seizures in patients treated for CSDH and a sig-
nificant increase in morbidity and mortality associated with
respiratory complications and status epilepticus in patients
with new-onset seizures; they recommended the adminis-
tration of AED for a period of 6 months following diagnosis
in all patients with CSDH. However, all of these studies were
retrospective in nature.

A Cochrane review by Ratilal et al, in 2013,'> concluded
that no formal recommendation could be made on the use
of prophylactic anticonvulsants in patients with CSDH. There
are no randomized controlled trials on the topic till date.

General Objectives

» To assess the efficacy of phenytoin in preventing early
postoperative seizure.

Specific Objectives

1. To define the demographic characteristics and clinical
manifestations of patients with CSDH.

2. To assess the adverse side effects of phenytoin.

3. To assess the functional outcome of patients following
burr hole drainage using Glasgow Outcome Scale (GOSE)
and modified Rankin Scale (MRS).

4. To assess other complications: permanent neurological
impairment and mortality in patients with CSDH.

Outcome Measures
Primary Outcome

» Seizure occurrence in the early postoperative period

Secondary Outcomes

» Demographic characteristics of patients with CSDH

 Specific AED adverse drug reaction

» Immediate postoperative complications

* Mortality

* Long-term
impairment

» Functional status at 6 months MRS

» Functional status at 6 months using Extended GOSE

complications: permanent neurological

Prophylactic Anticonvulsants Following
CSDH

Regarding the use of prophylactic administration of AEDs
in patients with CSDH, there remains a lack of consen-
sus. The reported rate of seizures in this patient popula-
tion is substantial but varies widely from 2 to 19%.1*1® The
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administration of AEDs is reasonable, since patients with
CSDH frequently exhibit some extent of underlying traumat-
ic brain injury, a well-established risk factor for seizures.!”
However, anticonvulsant medications have been shown to
increase the risk of falling in patients aged 65 years and old-
er, which in itself represents a primary risk factor for SDH.!®
Therefore, the added risk of recurrent hemorrhage follow-
ing anticonvulsant treatment along with its well-known
adverse effects, must be outweighed by the benefits of AED
prophylaxis. Unfortunately, the efficacy of seizure prophy-
laxis in the setting of both treated and untreated CSDH has
been addressed only through a small number of retrospec-
tive studies.!21419

Two studies reported no significant difference in seizure
frequency related to the prophylactic administration of
AEDs.">* Both groups concluded that the morbidity of AED
administration outweighed the benefits except in patients at
particularly high risk of developing seizures, such as chron-
ic consumers of alcohol.™® In contrast, Sabo et al demon-
strated that while 32% of the patients receiving inadequate
prophylaxis developed seizures, only 2% patients receiving
appropriate prophylaxis developed new seizures.'? This study
also demonstrated a significant correlation between seizure
activity and both morbidity and mortality. Although these
three studies reached seemingly contradictory conclusions,
their experimental design varied significantly; concrete
conclusions are difficult to draw from their results. A study
published by Bartosz et al,'® on the other hand, examined the
effect of timing of AED prophylaxis. They found that preoper-
ative initiation of AEDs was the only independent predictor
of decreased postoperative seizure incidence. However, the
study found no effect of the timing of AED initiation on dis-
charge outcomes.

Study Design

The study design was a randomized controlled trial (RCT).

Study Setting

This study was conducted at the Neurosurgical Unit of
Department of Surgery, Tribhuvan University Teaching Hos-
pital (TUTH), Kathmandu, Nepal. TUTH is a tertiary care cen-
ter located in Kathmandu, with a well-established neurosur-
gical department.

Study Population

All patients diagnosed with CSDH and requiring surgical
evacuation with burr hole drainage were enrolled in the
study. It was completed over a period of 1 year, starting from
November 2013 to November 2014.

Sample Size

The anticipated incidence in the phenytoin group was 2.4%
(P2), while it was 32% in the no phenytoin group (P1). Using Za
as 1.96 at 95% confidence interval and Zf3 as 0.84 at 80% power,
the sample size was calculated as per the following formula:
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P1=0.32 in the study group
P2 =0.024 in the other group

_ Zd\/Zp(l—p)+ZB\/pl(1—p1)+p2 (1-p,) 2
B (P —ps)

n

P =(P1+P2)/2

The sample size, including a 10% dropout rate, was calcu-
lated to be 27 in each group.

Data Collection Tools and Techniques
Supervision and Monitoring

* During intravenous use of Phenytoin

- ECG and blood pressure were monitored continuously.
* During hospital stay

- Family members and nursing staff were trained to
identify occurrence of seizure activity and instructed
to promptly inform the neurosurgeon on call. These pa-
tients received AED as per the study protocol.

» Atdischarge

- Care providers were requested to document and
promptly bring the patient to the nearest health care
facility in case of seizure occurrence and also inform
the investigator via telephone.

- Family members of the patients receiving phenytoin
were also trained to recognize the specific adverse
effects of the drug and instructed to stop it immediately
and report to nearby health facility and the investigator
if such adverse effects developed.

* Patients were asked to follow-up on day 7 of the surgery
and serum levels of those patients on phenytoin were
determined. Later, a follow-up was scheduled at 6 months
postsurgery. In these visits, documentation of seizure and
performance scores was done.

Randomization
Computer-generated randomization table was used for this
purpose.

Treatment Protocol
Patients were assigned to either of the two groups (phenytoin
or no phenytoin) on arrival in the emergency department.
Patients with drug allergy to phenytoin were excluded from
the study. Patients in the phenytoin group were adminis-
tered a loading dose of intravenous phenytoin at a dose of
17 mg/kg. The total loading dose of phenytoin was calculated
and added in 100 mL of 0.9% saline and given as an intrave-
nous infusion over 30 to 60 minutes under continuous ECG
and blood pressure monitoring. It was continued at a dose of
100 mg administered three times a day or 300 mg daily for
a total of 7 days after surgery. Patients in the no phenytoin
group did not receive any AEDs.

Burr hole drainage was performed in a standard fashion
by the neurosurgical team in the operation theater under
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local anesthesia in majority of the cases and only few cases
were performed under general anesthesia as the condition of
the patient necessitated.

Data Processing and Analysis

Data analysis was done as per the objectives of the study.
Coding and entry of collected data were done in Epi data
3.1. Analysis of data was performed in version 20 of Statisti-
cal Package for Social Sciences (SPSS) software. Descriptive
analyses were conducted to present general information of
the study population. Data analysis was done by frequency
run and cross-tabulations. Categorical variables were pre-
sented as percentage and frequency, whereas continuous
variables were presented as mean and median. Bivariate
and multivariate analyses were done to find the association
between outcome and explorative variables. In bivariate
analysis, Chi-square test (or Fisher exact test) was applied
to test the significance of association between independent
and dependent variables. Odds ratio with 95% confidence
interval (CI) was used to test the strength of the association.

Inclusion Criteria
All patients diagnosed as CSDH, based on CT/MRI of head
who were candidates for surgical intervention.

Exclusion Criteria

« Patients allergic to phenytoin

 History of pre-existing seizures

* Age < 14 years

» Associated intraparenchymal lesion seen on CT scan of
head at presentation

 Patients already on AED

 Patients refusing to participate in the study

Ethical Consideration

Ethical clearance was obtained from the institutional ethical
review board (IRB) of the Institute of Medicine, Tribhuvan
University, Kathmandu, Nepal.

Results

A total of 54 patients were randomized into two groups
(27 in each group). Twenty-five patients in the phenytoin
group with therapeutic serum level of phenytoin and
27 patients in the no phenytoin group were analyzed. Two
patients in the phenytoin group with subtherapeutic serum
levels of the drug were excluded from the study. As depicted
in =Fig. 1, a total of 52 cases with CSDH were analyzed.

Forty-five patients (86.5%) were males and 7 (13.4%)
females with a male: female ratio of 6.4:1, suggesting an obvi-
ous male predilection. The age ranged from 27 to 87 years
with the mean age of 64.25 years + 14.04. The 71 to 80 years
age group was the largest (=~Fig. 2). Baseline characteristics
in both the groups were comparable, showing no significant
differences, as shown in =Table 1.

Since most of our patients were elderly, a large proportion
of them had other comorbidities. Hypertension was found in
a large proportion of patients (26.9%). Chronic obstructive
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Fig. 1 Study flowchart.

Patients undergoing burrhole drainage for CSDH

Necessary Exclusions
Randomized

1
I 1

Control group Experimental group
(Phenytoin) (n=27) (No Phenytoin) (n=27)

Burrhole drainage ‘! Burrhole drainage
Discharged Discharged
L |

Followed up in 7 days:
. b Followed up in 7 days:
Serum Phenytoin level

Not Analyzed (n=2)

Patients with sub-therapeutic phenytoin Followed up in 6 months
level
| Analyzed
Followed up in 6 months (n=27)

Analyzed
(n=25)

Fig. 2 Age distribution (n = 52).
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Table 1 Comparison of baseline characteristics in both groups (n = 52)

Characteristics Phenytoin (n = 25) No phenytoin (n = 27) p-Value
Mean age in yr £ SD 66.2+13.5 62.4+14.6
Sex

Male 20 25

Female 5 2
Admission GCS scores
Median 13 13
Comorbidities
Hypertension 8 6 0.42
Diabetes 3 2 0.92
Ischemic heart Disease 2 1 0.94
Alcohol use 9 11 0.72
Tobacco use 13 11 0.41
Chronic obstructive Airway 8 7 0.62
disease
History and clinical manifestations
Trauma 11 14 0.57
Headache 17 22 0.26
Nausea/vomiting 3 3 0.73
Altered sensorium 12 15 0.58
Incontinence 4 5 0.89
Use of anticoagulants 2 1 0.94
Dysphasia 2 3 0.92
Motor deficit 16 21 0.27
Laterality of hematoma
Right side 13 12 0.58
Left side 12 0.53
Bilateral 3 0.73
Chronicity of hematoma
Chronic 17 16 0.51
Subacute 8 11 0.51

airway disease (COAD), ischemic heart disease, and diabetes
mellitus (DM) were among the other concomitant condi-
tions. Little more than one-third of the patients (38.4%) gave
history of regular alcohol consumption. Three patients (5.7%)
were found to have been using antiplatelet agents, namely
aspirin or clopidogrel for cardiac-related diseases.

Less than half (48%) of the patients could recall a history
of trauma to the head. The most common mechanism of head
injury was fall.

Regarding preoperative MRS, 26 patients (48.0%) had a
grade of 4, which meant they had moderately severe disabil-
ity. Moderate severe disability is described as patient being
unable to walk without assistance and unable to attend to
own bodily needs without assistance. The next commonest
grade was grade 3, followed by grade 5 (~Fig. 3).

Patients who had a Glasgow Comma Scale (GCS) < 13 had
midline shift > 1 cm and had some form of focal neurological
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deficit. These were the only patients who had cranial nerve
involvement, namely facial or oculomotor palsies, which
were seen in 2 patients (3.8%).

Postoperative GCS improved drastically in the majority of
patients. Forty-eight patients (92.3%) had a GCS of 13 to 15.
Only 4 patients did not improve in the early period. In the
phenytoin group, after surgical evacuation, 23 patients had
GCS 13 to 15, 2 patients had GCS 9 to 12, and GCS < 8 was not
seen in any patient. In the no phenytoin group, 25 patients
had GCS of 13 to 15, no patient had GCS of 9 to 12, and two
patients had GCS of < 8. Statistical analysis revealed no signif-
icant difference between the groups.

The most common postoperative symptom was headache,
which was present in 61.5% patients, followed by nausea
and vomiting seen 7.6% cases. Comparing both groups, 14
patients had headache in the phenytoin group and 17 cases
in the no phenytoin group with a p value of 0.60. Similarly,



nausea and vomiting were seen in three patients in phenyt-
oin group and one in no phenytoin group with a p value of
0.54 (=Table 2).

The most commonly encountered complication following
CSDH evacuation in our study was pneumonia which was
found in four patients (7.6%). Three patients from the phe-
nytoin group and one from no phenytoin group developed
pneumonia. Other complications included subdural tension
pneumocephalus for which one patient required reoperation.
One patient developed subdural empyema and underwent
craniotomy and evacuation of the subdural empyema. Post-
operative seizure following CSDH evacuation was also noted
in this particular patient.

Two patients among those who had history of chronic
alcohol consumption developed alcohol withdrawal syn-
drome in the postoperative period. Both of them were from
the no phenytoin group.

The overall postoperative seizure incidence was 3 (5.7%).
All three patients were from the no phenytoin group. Sta-
tistical analysis did not show any significant difference
(=Table 3).
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On specific evaluation of characteristics of those patients
who had postoperative seizures, it revealed that these patients
denied any previous history of head trauma. Two patients
had history of regular alcohol consumption; however, it was
not statistically significant (p = 0.27). All three patients pre-
sented with hemiparesis although no change was noted in
their consciousness. All had hematoma volumes larger than
100 mL. Among the three, one patient had recurrent gener-
alized tonic clonic seizures in the postoperative period. This
patient developed subdural empyema, for whom craniotomy
and drainage was performed. The patient died later in ICU
on postoperative day 12. The other two patients had a sin-
gle episode of focal seizure involving the contralateral side
of the CSDH within the first week after surgery, and were
started on antiepileptic drugs. On postoperative CT scan, one
of the patients had a parenchymal contusion at the operated
site. On follow-up, none of the surviving two patients had
seizures within 6 months of follow-up period (~Fig. 4)

Serum phenytoin levels of the patients in the phenytoin
group was measured using high-performance liquid chroma-
tography on follow-up visit in outpatient department on day
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Fig. 3 Modified Rankin Scale at presentation (n = 52).

Table 2 Comparison of early postoperative symptoms in patients with CSDH (n = 52)

Postoperative symptom Phenytoin No phenytoin p-Value
Headache 14 17 0.60
Nausea/vomiting 3 1 0.54

Table 3 Cross-tabulation comparing rate of occurrence of postoperative seizures in phenytoin and no phenytoin groups follow-
ing burr hole evacuation of CSDH (n = 52)

Postoperative seizures

Group Seizure No seizure Total p-Value
Phenytoin 0 25 25 0.262
No phenytoin 3 24 27

Total 3 49 52
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7 of the surgery. A total of 25 patients in phenytoin group
(92.5%) had serum phenytoin levels above the minimum
therapeutic level of 10 ug/mL, with a mean level of 15.83 +
4.1 pg/mL (=Table 4).

Overall, two patients had drug allergy in the phenyto-
in group. However, the difference was not statistically sig-
nificant (p = 0.43), as shown in =Table 5. Both patients had
maculopapular eruptions involving the torso. None of them
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had life-threatening adverse drug reactions or signs of toxic-
ity. The serum phenytoin levels in both patients were in the
therapeutic range. They, however, improved with no further
complications.

At the time of discharge, the majority of the patients had
no neurological deficit except four patients who had hemi-
paresis. At 6-month follow-up, one patient had complete
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Fig. 4 Serum phenytoin levels determined on postoperative day 7 (n = 25).
Table 4 Comparison of drug reactions in both groups (n = 52)

Groups Drug reaction No drug reaction p-Value
Phenytoin 2 23 0.437
No phenytoin 0 27

Table 5 Comparison of seizure, mortality, extended Glasgow Outcome Scale (GOSE) and Modified Rankin Scales (MRS) in both

groups
Group
Phenytoin No phenytoin p-Value

Seizure 0(25) 3(27) 0.26
Mortality
At 1 month 0 (25) 13(27) 0.26
GOSE at 6 months
GR+ 15 (25) 14 (27) 0.55
GR- 7 (25) 10 (27) 0.48
MD- 1(25) 0(27) 0.96
SD+ 2 (25) 0(27) 0.43
D 0(25) 3(27) 0.26
MRS at 6 months
0-1 22 (25) 24 (24) 0.248
2-3 3(25) 0 (24)
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recovery while three had some residual motor deficit with
some improvement.

Overall, mortality in our study was 5.7%. All three cases of
death were in the phenytoin group. One patient succumbed
after being complicated with subdural empyema. The other
two patients had initial GCS of < 8 and had CT scan features
of posterior cerebral artery infarction.

Modified Rankin Scale analysis revealed that the majori-
ty of the patients at the time of presentation had moderate
to severe disability. Forty-seven (90.3%) had MRS of >3. Only
9.6% patients were able to look after their own affairs with-
out assistance (MRS <2). All three patients who developed
seizure had MRS > 3 at presentation.

Functional status at 6-month assessment using MRS of the
surviving 49 patients revealed that only 2 patients had mod-
erate to severe disability MRS >3. The majority of patients
(95.9%) were able to look after their own affairs without
assistance (MRS <2). None of the patients were in a signif-
icant morbid state (MRS > 4). No difference was noted in
phenytoin or no phenytoin group (=Table 5) (~Fig. 5).

At 6 months, GOSE analysis revealed 88.4% of the patients
had a score of GR- or GR+, that is, lower good or upper good
recovery (=Fig. 6). No difference was noted in the phenytoin
and no phenytoin groups.

Discussion

Chronic subdural hematoma is a common neurological dis-
ease process, especially in the elderly age group with the
age-related cerebral atrophy, leading to stretched bridging
veins.?

More than half of the patients (55.7%) in our study had
some form of comorbidity; and hypertension was found to be
the most common among our patients. This is in congruence
with the age group most commonly affected by CSDH where
the incidence of cardiac-related diseases is higher.

Phenytoin for Early Postoperative Seizure Pradhanang et al.

Performance scales such as the MRS and GOSE were used
to measure deficits. These scales measure independence
rather than performance of specific tasks and in this way
incorporate mental as well as physical adaptation to the neu-
rological deficits. The score on such a scale gives a better idea
of whether patients can look after themselves in daily life
than activities of daily life (ADL) scores, such as Barthel Index,
and represent handicap rather than disability.?!

At admission, MRS was poor in the majority of our cases.
Moderate to severe disability was seen in 47 patients (90.3%).
At 6 months following surgery, moderate to severe disabil-
ity was seen in only 2 of the surviving 49 patients (4.0%).
This showed that surgical management of CSDH patients
with burr hole and evacuation even in moderate to severely
disabled patients resulted in good outcome. Comparison of
MRS at 6 months in the phenytoin and no phenytoin groups
showed no statistical difference. At 6 months, GOSE assess-
ment showed a good recovery following surgery in majority
of the patients in both groups. The majority of the patients
(88.4%) were able to return to normal life with or without
some symptoms. Three patients (5.7%) were unable to work
and requiring some or no assistance at home. However, there
was no statistical difference between the phenytoin and no
phenytoin groups in their functional outcome. Similarly,
Sabo et al found no difference in the functional outcome with
or without the use of phenytoin.'?

In our study, there were three mortalities in the 30-day
period. All of them were in the no phenytoin group. However,
the difference was not statistically significant (p = 0.26). The
cause of death in one patient was subdural empyema. The
other two patients presented with poor preoperative status
with a GCS of 7; despite prompt evacuation, they failed to
improve. Both patients had posterior cerebral artery infarcts
prior to surgery. One patient died on day 5 and the other on
day 10. There were no further mortalities in the 6-month fol-
low-up period.
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Fig. 5 Functional assessment using Modified Rankin Scale (MRS) at 6 months (n = 49).
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Fig. 6 Functional assessment using Glasgow Outcome Scale (GOSE) at 6 months (n = 52).

Although several AEDs are available for early posttrau-
matic seizure (PTS) prophylaxis, phenytoin is used most
commonly.?? Two class I studies assessed the efficacy of phe-
nytoin for PTS prophylaxis in patients with severe traumatic
brain injury (TBI). Temkin et al demonstrated a significantly
lower rate of early PTS development among the group who
received prophylaxis compared with the placebo group with
a relative risk (RR) of 0.25.%2 Young et al. evaluated a similar
phenytoin regimen in a smaller but similar cohort and found
no significant difference.?* However, the rate of early seizures
reported in the study (3.7%) was much lower than the rates
reported in other studies; and the 95% confidence interval
(CI: 0.27-3.58) was very wide, suggesting insufficient pow-
er to detect a statistical difference. To arrive at a definitive
conclusion, Chang et al pooled the data from two class I stud-
ies and demonstrated a significantly lower rate of early sei-
zures among the pooled prophylaxis group, compared with
the pooled control group with a RR of 0.37 (95% CI: 0.18-
0.74).22 Additionally, one class III study evaluated phenytoin
and showed a significant difference in PTS risk reduction
(RR: 0.24, CI: 0.06-0.98).2°

In most instances, phenytoin is administered intrave-
nously with a loading dose of 17 mg/kg intravenous infu-
sion over 30 to 60 minutes, followed by a maintenance dose
of 100 mg given three times daily, either intravenously
or orally for a total of 7 days.?® In our study, 92.5% of the
patients in the phenytoin group had serum phenytoin levels
at day 7 within or above therapeutic range. Two patients in
the phenytoin group, at day 7, had serum phenytoin level
below the therapeutic drug level despite intravenous load-
ing dose at presentation in the emergency. Dose adjust-
ments were not done as the patients had reached the end
of their planned therapeutic period. The two patients with
subtherapeutic levels were excluded from analysis. Howev-
er, none of them had seizures. Temkin et al reported 97%
of phenytoin-treated patients to have levels in or above
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the therapeutic range on the first day after injury and 57%
maintaining such levels at 1 week.?*> Young et al observed
that more than 78% of patients maintained therapeutic lev-
els through the first week.?*

Phenytoin, traditionally, has been linked to serious adverse
events, including Stevens-Johnson syndrome, anticonvul-
sant hypersensitivity syndrome, purple-glove syndrome, and
induction of the hepatic cytochrome P, system, causing sig-
nificant drug to drug interactions.?”?® However, few adverse
effects, specifically occurring within the first week of phe-
nytoin therapy, were reported in the studies.?*?* Temkin et
al reported that 5.2% of patients stopped phenytoin and 9.2%
stopped placebo in the first week, owing to patient request or
idiosyncratic and other reactions.?* Young et al reported one
patient to experience a rash during the first week of phenyt-
oin therapy.?* Debenham et al reported a total of five patients
(0.8%) who had adverse reactions to phenytoin, including
bradycardia, face and trunk redness, skin itchiness without
arash, and elevated liver enzymes.?® Sabo et al in their study
reported three nonserious dermatological reactions with the
use of prophylactic phenytoin.'? Rubin noted mild allergic
reaction in 7.2% presenting as a morbilliform rash and 2.4%
acquired phenytoin intoxication.' In our study, two patients
in the phenytoin group had adverse effects. However, this was
not statistically significant. Both of them developed idiosyn-
cratic reactions to the drug presenting with maculopapular
eruptions over the torso. None of them had life-threatening
adverse drug reactions. All of them improved after stopping
phenytoin. None of the patients on phenytoin showed fea-
tures of drug toxicity.

Overall incidence of postoperative seizures in our study
was 5.7%. The reported incidence of postoperative seizures
varies widely from 1.0% to 23.4%.'%" The reasons why some
studies report such high incidences and the numbers vary so
widely, are not clear. A possible explanation could be the use
of different operative procedures. Hirakawa et al found that



postoperative seizures were seen in 5.3% of patients treated
with and irrigation, whereas 23.4% of patients treated with
craniotomy and capsulectomy had seizures.!' Our incidence
of low postoperative seizures correlates with the overall low
incidence found by Rubin (4.5%) and Ohno (1.5%).1*!* In both
series, majority of the patients were treated by burr hole cra-
niostomy. However, it contrasts with the study by Sabo et al,
where the incidence of postoperative seizure, although treated
with a burr hole craniostomy in the majority, was quite high
(18.5%).1

Out of the 138 patients studied retrospectively by Rubin
et al in 1993, seizures were noted in 4.8% of patients treated
with prophylactic phenytoin compared with 3.4% in patients
without the drug.™* In the retrospective analysis by Ohno
et al, in 1993, 129 patients treated for CSDH were studied.
None of the 73 patients who were given prophylactic AED
treatment developed seizures. Only two of 56 (3.5%) patients
who were not given prophylaxis developed early postopera-
tive seizures.” In contrast, Sabo et al, in 1995, reported 2.4%
of incidence of seizures in patients treated with phenytoin
compared with 32% who did not receive prophylactic phe-
nytoin in a retrospective study including 92 patients.!? Other
retrospective studies have also considered the incidence of
seizures in patients with CSDH but have not included any
control group for anticonvulsant therapy.>!" In our study, it is
notable that all cases of seizures occurred in the no phenyto-
in group. However, there was no statistical difference show-
ing a beneficial role of phenytoin in preventing postoperative
seizures after burr hole drainage for CSDH.

Among the three patients who developed postoperative
seizures, one had a postoperative empyema, another patient
had a small parenchymal contusion beneath the burr hole site,
which was likely iatrogenic, and the last one had no additional
findings in the postoperative computed tomography (CT) scan.
Although it has been stated that the hematoma or the capsule
of the hematoma may play an important role in the incidence
of epilepsy,? we consider that seizures in patients with chron-
ic subdural hematoma are rarely related to the encapsulated
hematoma itself, but rather to accompanying cerebral insults
due to the surgical technique or a complication.>

All seizures in our study group occurred within the first
7 days after surgery. None of the surviving patients had fur-
ther episodes of seizure in the following months. None of
them had residual neurological deficits. Grobelny et al noted
no difference in clinical outcome of patients having postop-
erative seizures as compared with those who did not have
postoperative seizures.' In contrast, Sabo et al found a sig-
nificant increase in morbidity and mortality associated with
respiratory complications and status epilepticus in patients
with the onset of new seizures postoperatively.'?

Regarding the use of prophylactic anti epileptics in neu-
rosurgical patients, there are various studies for other brain
conditions such as tumors and subarachnoid hemorrhage
(SAH). In a Cochrane review done in 2008, the authors con-
cluded that the evidence is neutral, neither for nor against
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seizure prophylaxis, in people with brain tumors.>! According
to another systematic review of major RCTs, the administra-
tion of prophylactic AEDs after brain tumor resection shows
no significant reduction in the incidence of seizures com-
pared with that in controls.>

Similarly, regarding prophylactic antiepileptics in SAH
where it is commonly used, propensity score-matched anal-
ysis suggests that prophylactic AEDs do not significantly
reduce the risk of seizure occurrence.*

Owing to these recent articles doubting the usefulness of
prophylactic antiepileptics in other brain conditions as well,
we had undertaken the study on a small scale. However,
there are various subgroups in chronic SDH such as small/
large, acute component present or absent, alcoholic versus
nonalcoholic patients, young/old. These need to be taken
into consideration by a larger study with subgroup analysis
to find out who actually are the group of patients that would
benefit from prophylactic antiepileptics.

Limitations

Subclinical seizures in ventilated patients in the postoperative
period could have been missed, as continuous postoperative
electroencephalography was not done in this patient popula-
tion. Daily serum phenytoin levels of the patients in the phenyt-
oin group and dose adjustment to keep it within the therapeutic
range was not done. This could not be done for various practical
limitations. This would have given evidence that the patients in
the phenytoin group actually had remained in the therapeutic
range throughout the 7-day postoperative period.

In our single center study, the incidence of postoperative
seizure after burr hole drainage of CSDH was considerably
low and the number of patients was relatively small. Sample
size was estimated using the incidence of postoperative sei-
zure in the phenytoin and no phenytoin groups in the study
by Sabo et al.'? Using the incidence of seizures in studies by
Ohno et al® or Rubin et al, the calculated sample size would
have been very large. Enrollment of such a large number of
patients in the limited study period of 1 year in the study
center was not feasible. Therefore, further large-scale, mul-
ticentric population studies will be required to address this
issue in a more conclusive manner.

Conclusions

Incidence of postoperative seizures in patients undergoing
burr hole drainage for CSDH was low. Routine prophylactic
use of AED, namely phenytoin, did not reduce the seizure
occurrence in surgically managed patients with CSDH. Fur-
thermore, even though not statistically significant, there was
an increased incidence of adverse drug reactions in patients
receiving phenytoin. Using GOSE and MRS, the functional
outcome of patients, whether receiving phenytoin or not,
did not show any statistical difference. Six months’ outcome
of patients who had postoperative seizure was not different
from those who did not have seizure.
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Recommendation

We cannot make a strong recommendation for or against use
of prophylactic antiepileptic in CSDH as the sample size of
the study is small. However, the study does not support the
routine use of prophylactic phenytoin in prevention of early
postoperative seizures in patients treated with burr hole for
CSDH, unless the postoperative scan shows a convincing rea-
son to start it.
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