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ABSTRACT
Introduction

Various surgical technique is used for evacuation of chronic subdural hematoma. Burr hole
drainage is a most preferred. However, there exist a controversy regarding single versus
double burr hole among neurosurgeon. This study aims to compare the single versus double
burr hole drainage for chronic subdural hematoma in terms of mortality, wound infection and
recurrence.

Methods

A retrospective observational study was performed over the period of 3 years. Data were collected
in terms age, gender, type of surgery, mortality, wound infection and recurrence. These data were
analysed to compare between the single versus double burr hole groups.

Results

A total of 53 patients with chronic subdural hematoma underwent burr hole drainage were
enrolled. Mean age of patients was 61.87 + 17.35 years with male to female ratio 4.88:1. In this
study, single burr hole was performed in 35 patients (66%) versus double burr hole in 18 patients

(34%).

Superficial surgical site infection was observed in 3 patients (5.7%) wherein 1 from single burr hole
and 2 from double burr hole group with no statistically significant association (P value = 0.26).
There was only 1 recurrence (1.9%). This was from single burr hole group versus no recurrence
from double burr hole group which was not statistically significant (P value = 1.00). There was no
mortality in both the groups in this study.

Conclusions

There is no effect on mortality, infection and recurrence comparing single versus double burr hole
drainage following evacuation of chronic subdural hematoma.
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INTRODUCTION

Chronic subdural hematoma (cSDH) is one of
the most common neurosurgical conditions
treated by neurosurgeons.'® Treatment options
include both surgical as well as non-surgical
treatment.>>® Surgical evacuation is performed
by draining the c<SDH via various neurosurgical
techniques such as burr hole(s), craniotomy,
twist drill evacuation and endoscopic assisted
drainage.'”® Lately, burr hole(s) craniostomy is
most preferred by neurosurgeons as the first
tier treatment for ¢cSDH.'”>” The recurrence
rates vary from 8-26%.**

The optimum number of burr holes (single
versus double) that are needed to evacuate
cSDH and to minimize the risk of recurrence
remains debatable among neurosurgeons.**’
Most neurosurgeons favour single burr hole
as it is speedy to perform and is cosmetically
better. Nevertheless, others believe that it is
not adequate, as it does not allow irrigation
between the holes, and also it endangers a more
recurrence rate in contrast to double burr hole.

To the best of our knowledge, there is no such
comparative study done previously in our
country. So, this study aims to compare the
single versus double burr hole drainage for
chronic ¢SDH in terms of mortality, wound

infection and recurrence rate.
METHODS

A retrospective observational study was
performed in the department of neurosurgery at
Kathmandu Medical College Teaching Hospital
(KMCTH), Sinamangal, Kathmandu between
August 20, 2018 and August 31, 2021. This
study was approved by institutional review
committee (IRC) of KMCTH. All patients who
are more than 18 years with chronic subdural
hematoma and underwent either single or
double burr hole drainage were included in this
study. Those patients who are suffering from
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bleeding disorder and who has undergone
ventriculoperitoneal shunt in the past were
excluded from the study.

Burr hole drainage was performed under local
anesthesia orlocal anesthesia with mild sedation
as per tolerability of the patient. Incision was
made at the posterior parietal region for single
burr hole drainage and at the posterior frontal
and posterior parietal region for double burr
hole drainage. Incision was deepened to cut
all the layers of scalp including pericranium.
Pericranium was dissected off the skull surface
with the help of periosteal elevator. Wound
edges werekeptapartby self-retaining retractor.
Burr hole was made using high speed drill or
Hudson brace according surgeon’s preference.
Dura was cut open in cruciate manner. Leaflets
of the dura were everted and tied to the
pericranium using silk to avoid bleeding from
the dura. Luke warm normal saline irrigation
was used for evacuation of subdural hematoma.
Flushing of subdural space with normal saline
continued till the color of the returning fluid
is clear. Postoperative drain was not kept
for both burr hole groups. Scalp wound was
closed in two layers. Patient was instructed to
nurse in head end flat position for 48 hours.
Surgery was performed by three neurosurgeon
who have more than 5 years of experience in
neurosurgery. In case of bilateral hematoma, it
was considered as a single case and managed
with same treatment on both sides.

Wound infection was considered according to
guideline laid by T C Horan in their study." It
was defined as following

® Purulent discharge from the incision
site, with or without positive culture and
sensitivity report

* Non purulent discharge from incision site

with positive culture and sensitivity report

* Incision site deliberately opened by



KC et al. Comparative Study of Single Versus Double Burr Hole Drainage for Chronic Subdural Hematoma.

surgeon in the presence of at least one of the
following signs or symptoms of infection:
pain or tenderness, localized swelling,
redness or heat

¢ Diagnosis of infection by the surgeon
Category of wound infection:

* Superficial incisional surgical site infection:
Infection occurring within 30 days after
and/or

surgery involving only skin

subcutaneous tissue.

* Deep incisional surgical site infection:
Infection occurring within 1 year after
surgery involving fascial, muscle layers and
also the mesh.

Recurrence was considered when patient had
persistent of headache, focal neurological
deficit, seizure and alter level of conscious.
Repeat computed tomography scan (CT scan)
head was done only in these patients if infection
or recurrence is suspected. Contrast enhanced
CT scan head was done in case of infection to
look for intracranial extension.

Data were collected from the operation record
register or admission record files and or
discharge summary of the patients with regard
to age, gender, side of cSDH, type of burr hole
surgery, infection, recurrence and mortality.
Follow up was performed during the OPD visit
or from OPD record register and or by telephone
contact whichever was feasible. Follow up was
done at least 6 months from the time of surgery
for each patient.

Data were entered into the excel sheet.
Statistical analysis was performed using IBM
SPSS Statistic version 25 (IBM Corporation,
USA) for Macintosh. Continuous variables
were expressed in term of mean and standard
deviation. Categorical variables were expressed
in term of frequency and percentage. Fisher
exact test was used to compare the two

surgical treatment groups in terms of infection,
recurrence and mortality if any. P value < 0.05
were considered significant.

RESULTS

A total of 53 patients were enrolled into the
study who underwent either a single burr hole
or double burr hole drainage for cSDH. Age of
the patients ranged from 18 to 90 years with
mean age of 61.87 + 17.35 Years. There were
44 male patients (83%) and 9 female (17%)
patients. Male to female ratio 4.88:1 was noted.
cSDH was seen on left side of the cranium in
27 patients (50.9%), right side of the cranium in
19 patients (35.8%) and bilateral location in 7
patients (13.2%). Out of these 7 patients with
bilateral location of cSDH, 4 patients were from
single burr hole drainage group whereas 3
patients were from double burr hole drainage
group. In this study, single burr hole drainage
of ¢SDH was performed in 35 patients (66%)
and double burr hole drainage of ¢SDH in 18
patients (34%).

Superficial surgical site infection was observed
in 3 patients (5.7%) wherein 1 patient was from
single burr hole drainage group and 2 patients
was from double burr hole drainage group.
These infections were managed by medical
treatment with intravenous antibiotics based on
culture and sensitivity report and dressing of
the wound. However, this difference in infection
rate was not statistically significant (P value =
0.26). There was only 1 recurrence (1.9%). This
recurrence was from single burr hole drainage
group. There was no recurrence from double
burr hole drainage group. This difference in
recurrence rate was not statistically significant
(P value = 1.00). There was no mortality was
observed in both the burr hole drainage groups
in this study.

DISCUSSION

The treatment of ¢SDH has significantly
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developed over the course of time.'"'* Out of
these procedures, burr-hole drainage is the
most preferred technique by majority of the
neurosurgeon.'”!® Still there is controversy
regarding the optimum number of burr hole
required to evacuate cSDH. As there is no study
comparing single versus double burr hole in
Nepal, this study aims to compare the single
versus double burr hole drainage for chronic
c¢SDH in terms of mortality, wound infection
and recurrence rate.

The cSDH consist of vaso-active cytokines,
inflammatory mediators, and fibrinolytic factors
in high amount.* Saito K et al demonstrated
that since persistence of these factors even after
surgery give rise to an increase in recurrence
of ¢SDH, thorough drainage of hematoma
during operation is a mandatory surgical aim."
Various authors have used saline irrigation for
thorough drainage of cSDH during surgery.>**
Saline irrigation was used in all the patients of
both groups in this study.

In this study, mean age of the patients were
61.87 + 17.35 years. Similar to this study Nayil
et al reported mean age of 61.01 and 61.17 years
for single burr hole and double burr hole group
respectively.® male preponderance observed
in this study (male: female = 4.88:1) was in
concordance with other studies.***

Study by Rafi AN showed cSDH was found on
the left side in 29 patients (41.42%), on the right
side in 34 patients (48.57%) and it was bilateral
in 7 patients (10%).” cSDH was seen on left
side of the cranium in 27 patients (50.9%), right
side of the cranium in 19 patients (35.8%) and
bilateral location in 7 patients (13.2%) in this
study. In this study, single burr hole drainage
of ¢SDH was performed in 35 patients (66%)
and double burr hole drainage of ¢SDH in 18
patients (34%). Similar to this study Kansal et al
carried out single burr hole drainage in most of
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the patients that is in 195 patients (73%) versus
double burr hole drainage in 72 patients (27%).>

Studies have shown that the most common
surgical complications to occur following burr
hole drainage are seizure, wound infection,
subdural empyema and recurrent intracerebral
hemorrhage. These complications rate may
range between 3% to 28%.2* Rafi AN in their
study found surgical site infection in 8 patients
(11.4%) with 5 patients in single burr hole versus
3 patients in double burr hole group. These
infection rate between the two groups were not
statistically significant (P value = 0.88).% This
study also demonstrated identical results with
surgical site infection in 3 patients (5.7%), one
patient was from single burr hole and 2 patients
were from double burr hole drainage group
with no statistically significant difference.

Study by Taussky et al inferred that treatment of
c¢SDH with one burr hole only is correlated with
a significant higher postoperative recurrence
rate as opposed to two burr hole craniostomy.*
However, subsequent studies published did not
reveal similar results, deducing that the number
of burr holes for evacuation of ¢cSDH was not
statistically associated with postoperative
recurrence rate. >** Meta-analysis conducted by
Belkhair S in 2013 also compared the recurrence
rate of single versus double burr hole showed
no significant difference in revision rate of two
procedure.” Study by sale D atlater part in recent
past also supports no significant difference in
recurrence rate comparing single and double burr
hole drainage group.” This study also showed
comparable results in terms of recurrence to
these studies with no statistically significant
association between single versus double burr
hole drainage groups. Study by Rafi AN in the
year 2018 where patients requiring a second
operation forrecurrencein2burrholes group was
1 case (2.85%) were statistically significantly less
than (p value = 0.012) what was observed in the
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1 burr hole group (6 cases, 17.14%).”? However,
Another updated meta-analysis performed by
Wan 'Y et al in 2019 demonstrates that there were
no significant differences in recurrence rate,
complication rate and morbidity between single
burr hole and double burr hole in the treatment
of patients with ¢cSDH.?” Furthermore, mortality
related with burr hole craniostomy was assessed
in 5 studies where in 209 patients underwent
single and 316 patients underwent double burr
hole. Double burr hole was not related with
an increased risk of mortality comparing with
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