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ABSTRACT

Obijective: To evaluate the functional outcome of patients having chronic subdural hematoma (CSDH) in terms of
Glasgow Outcome Scale subjected to single burr-hole craniostomy and catheter drainage without prior subdural
space irrigation.

Materials and Methods: This study was performed in Neurosurgery Department, PGMI Lady Reading Hospital,
Peshawar, Pakistan from January 01, 2016 to December 31, 2016. Through a Descriptive Case Series Study
Design, 116 patients presenting with CSDH were included in the study in a consecutive manner, subjected to
single burr hole craniostomy and catheter drainage and followed up for up to 06 weeks.

Results: The mean age group of the sample was 37.31 +/- 10.74 years, of which 69% were male and 31%female
patients respectively. At the presentation, there were 37.06% of patients in Class | group with GCS13-14, 47.41%
of patients in Class Il group with GCS 9-12 and 15.52% of patients in Class Ill group with GCS 3-8. On follow
up, Glasgow Outcome Score of the sample was 4.04 +/- 0.75, with 84.48% favorable and 15.52% unfavorable
outcome respectively.

Conclusion: This study suggested that chronic subdural hematoma managed with single burr hole subdural
catheter drainage is associated with a high frequency of a favorable outcome in terms of Glasgow Outcome
Score. Admission Glasgow Coma Scale of less than 8 and advanced age are associated with lesser frequency of
favorable outcome and more prone to unfavorable outcomes.

Abbreviations: CSDH: Chronic Subdural Hematoma. CT: Computed Tomography. GCS: Glaucoma Outcome
Scale. CSF: Cerebrospinal Fluid.
Keywords: Chronic Subdural Hematoma, Catheter Drainage, Glasgow Outcome Score.

INTRODUCTION

The study was aimed to evaluate the functional
outcome of patients having chronic subdural
hematoma patients in terms of Glasgow Outcome
Scale subjected to single burr hole craniostomy and
catheter drainage without prior subdural space
irrigation. Chronic subdural hematoma (CSDH) is
termed as chronic intracranial hemorrhage between the
dura and arachnoid maters.'It occurs usually in
patients with minor head trauma and having brain
atrophy and coagulopathy as risk factors. It is an
encapsulated collection of blood and its breakdown
products, grows slowly and usually results from

tearing of the bridging veins. First explained by J.J.
Wepfer in 1657 and in 1857 Virchow described its
pathophysiology, calling it  pachymeningitis
hemorrhagica interna.’> In general population the
incidence is about 5/100,000/year, but in those aged 70
years and above approaches up to 58/100,000/year.’
The combination of geriatric population and increasing
usage of anticoagulant and antiplatelet drugs is
expected to increase the incidence of CSDH
substantially in the coming 25 years.* Mortality varies
from 0 to 6% while morbidity is from 0 to 76%.> A
traumatic event is reported to occur before the
development of CSDH in 60 to 80% of cases but the

-85-

Pak. J. of Neurol. Surg. — Vol. 23, No. 2, Apr. — Jun., 2019

Date of Submission: 5-5-2019
Date of Printing: 15-6-2019



Catheter Drainage for Chronic Subdural Hematoma

exact figure may be much higher as a mild traumatic
brain injury may not be recognized in some patients.®
As predisposing factors, chronic alcohol consumption
accounts for 21%, antiplatelet therapy for 11% and
oral anticoagulant intake for 10% of the cases
respectively. Unilateral hematoma occurs in 82% of
the patients mostly on left side (57.2%) while 18%
cases present with bilateral distribution.’

Especially after the advent of CT and
advancements in surgical techniques, there is a
considerable decrease in the mortality and morbidity
from CSDH. However, there is still controversy,
regarding the method of treatment, pathophysiology
and surgical management of CSDH. It usually affects
the aged patients, particularly after minor traumatic
brain injury. In the elderly, there is a reduction in the
volume of brain parenchyma resulting in increased
subdural and subarachnoid spaces. Trivial head injury
or position changes induces bleeding forming
hematoma.®Clinical presentation is often insidious and
may be asymptomatic in the elderly. Symptoms
consist of ataxic gait, altered consciousness, cognitive
dysfunction or memory loss, headache, aphasia and
motor deficit. Non enhanced CT brain is the
investigation of choice for confirming the diagnosis of
CSDH, appearing as a hypodense crescentic lesion
adjacent to the inner table and causing mass effect. For
smaller lesions MRI can be performed, appearing
hypointense on both T1 and T2 weighted sequences.’

Management options for CSDH are both surgical
and nonsurgical. Generally nonsurgical measures are
considered for asymptomatic patients or patients
having mild head ache while surgical treatment is
preserved for patients who are neurologically
symptomatic.® Surgical management has been widely
accepted as the most efficient way to treat CSDH.
Over the years, burr hole or twist drill craniostomy,
craniotomy, endoscopic assisted evacuation and
various other surgical techniques have been used.
Morbidity associated with craniotomy is higher than
craniostomy and recurrence with twist drill
craniostomy is much more than burr hole craniostomy
and craniotomy respectively. In literature the
recurrence rate after surgical evacuation for CSDH
varies from 9.2% to 26.5%. Subdural catheter insertion
might reduce this, but is not in common practice.’

The rationale of the current study was to evaluate
the functional outcome of single burr hole subdural
catheter drainage without prior subdural space
irrigation in our setup. CSDH is a common
neurosurgical entity as people are more prone to trivial

head injuries and coagulopathies in this part of the
world. Surgical treatment for CSDH is controversial,
but the mentioned procedure is simple, safe, cost
effective, minimally invasive, requires less operative
time and expertise, reduces opportunity for surgical
complications, is cosmetically better and can be
carried out with local anesthesia in moribund patients.
The results will be compared with the results of
various other surgical procedures performed for
treating CSDH and if proved to be effective, it can be
used routinely as a first line treatment for CSDH,
when indicated.

Furthermore, doing this study will help us to
generate local statistics of outcome among CSDH
patients. The results will be shared with other
neurosurgeons through publication to make them
aware about the local magnitude of the problem and on
this basis further rectification in the management
strategy will be possible.

MATERIALS AND METHODS

Study Design

It is a descriptive case series study design.

This study was performed in Neurosurgery
Department, PGMI Lady Reading Hospital, Peshawar,
Pakistan from January 01, 2016 to December 31, 2016.
116 patients presenting with CSDH were included in
the study in a consecutive manner, subjected to single
burr hole subdural catheter drainage and followed up
for up to 06 weeks.

Inclusion Criteria

Patients of either gender having age range 18-60 years,
who are neurologically symptomatic (GCS < 15) and
presenting within 24-48 hours of the development of
symptomatology and having a definite diagnosis of
CSDH on plain CT brain. Also, asymptomatic patients
having a definite diagnosis of CSDH on neuro-
imaging but with maximum thickness of hematoma
greater than 1 cm.

Exclusion Criteria

Patients with recurrent hematomas, where surgical
treatment is not required because of the clinical status
or the size of hematoma, where other drainage
procedures are indicated, ipsilateral hematomas where
CSF diversion procedure within 06 months has been
done and mixed density/intensity lesions or lesions
with internal septations on neuro-imaging.
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Data Collection Procedure

After permission from the ethical committee of
hospital, patients with CSDH presenting to
Neurosurgery Department Lady Reading Hospital
through outpatient and emergency departments were
approached. Those who fulfilled the inclusion criteria
were included in the study. Informed consent was
taken. These patients were further assessed through a
detailed history, including biodata, onset and course of
symptoms, previous falls, minor head injuries,
ischemic heart diseases, coagulopathies, medications
and alcohol or drug abuse. A thorough physical and
neurological examination followed by necessary
investigations were performed. Diagnosis of CSDH
was made on the basis of clinical and radiological
findings including plain CT brain. The patient contact
number was taken for further correspondence. The
procedure was carried out either under general or local
anesthesia (depending on the pre op clinical condition)
and aseptic measures. About 2 cm linear scalp incision
was made followed by formation of about 1 cm burr
hole in the skull bone over the site of maximum
thickness of hematoma and linear durotomy. The tip of
a 14 F Foley’s catheter was placed in the subdural
space and secured by instilling 2 ml of saline in the
balloon. The other end was brought out through a
separate small stab wound, made about 5 cm away
from the first incision and attached to a closed
drainage bag placed at the foot end of the patient for
passive drainage of the hematoma. The patient was
kept in supine position and the closed drainage system
was removed on the 2™ post op day. The patients were
followed up for up to 06 weeks for clinical
improvement either through OPD or in ward. Data was
recorded in a predesigned Proforma.

Statistical Analysis

Descriptive statistics like mean + S.D was calculated
for quantitative variables like age and initial GCS in
SPSS 22. Frequency/percentage were calculated for

categorical variables like gender and outcomes both
favorable and unfavorable. Surgical outcome was
stratified among age, gender and initial GCS to see the
effect modifiers.

RESULTS

The mean age of the patients was 37.31 +/-10.74 years
(n = 116). Based on age, patients were divided into03
different groups. Out of 116 patients included in the
study, there were 69% male and 31% female patients
respectively.

Mean baseline GCS of the sample was 10.4 +/-
2.15. Based on the admission GCS score, patients were
divided into 3 classes. Class | with GCS 13-14, Class
Il with GCS 9-12 and Class Il with GCS 3-8
(Table 2).

All the patients were subjected to standard single
burr hole craniostomy and discharged on the 4™ postop
day. Follow up was advised at the end one week then
of 6™ postop week. On follow up, GOS of the sample
was 4.04 +/- 0.75 (Table 3).

Favorable and unfavorable outcomes were
observed in 84.48% and 15.52% of the patients
respectively (Table 4).

Major post op complications were an incision site
pain and nursing in supine position till the catheter was
in situ. Clinically insignificant pneumocephalus and
residual hematoma were noted on post op CT brains in
03 and 07 patients respectively. No radiological and
clinical improvement was noted in 02 patients, so they
were subjected to other drainage procedures. Due to co
morbidities and poor pre op conscious level 03
patients died in the post op period. Surgical site
infection, which was treated conservatively was
observed in 02 patients. No clinical and radiological
recurrence of the hematoma was noted at the end of
follow-up in all those patients who had improved after
the first procedure. Favorable outcome was stratified
with regards to age groups, gender and classes of GCS
on the baseline (Table 5-7).

TABLE 1: Age Wise Distribution of the Sample (n = 116).

N Range Min Max Mean SD
Age of the patient 116 26.00 34.00 60.00 39.3198 10.74393
Age Groups Frequency Percent
30.01 to 40.00 years 06 5.17
40.01 to 50.00 years 47 40.52
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50.01 years & above 63 54.31
Total 116 100.0
Table 2: Baseline Glasgow Coma Scale (n = 116).
N Range Min Max Mean SD
Baseline Glasgow Coma Scale 116 11.00 3.00 14.00 10.4138 2.15918
GCS Class at Baseline Frequency Percent
Class Il (GCS 3-8) 18 15.52
Class Il (GCS 9-12) 55 47.41
Class | (GCS 13-14) 43 37.06
Total 116 100.0
Table 3: Follow-up Glasgow Outcome Scale (n = 116).
n Range Min Max Mean SD
Follow up Glasgow outcome score 116 4.00 1.00 5.00 4.0431 0.75056
Table 4: Frequency of Favorable Outcome (n = 116).
Favorable Surgical Outcome Frequency %
Yes 98 84.48
No 18 15.52
Total 116 100.0
Table 5: Age Group Wise Stratification of Favorable Surgical Outcome (n = 116).
Favorable surgical outcome
Age Groups Total p-value
Yes No
30.01 to 40.00 years 06 0 06
40.01 to 50.00 years 45 02 47
50.01 years & above 47 16 63
Total 98 18 116
Table 6: Gender Wise Stratification of Favorable Surgical Outcome (n = 116).
) Favorable Surgical Outcome
Gender of the patient Total p-value
Yes No
Male 67 13 80 0.002
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Female 31

05 36

Total 98

18 116

Table 7: Baseline GCS Class Wise Stratification of Favorable Surgical Outcome (n = 116).

. Favorable Surgical Outcome
GCS Class at Baseline Total p-value
Yes No
Class 111 (GCS 3-8) 0 18 18
Class Il (GCS 9-12) 55 0 55
0.001
Class | (GCS 13-14) 43 0 43
Total 98 18 116
DISCUSSION treatment are a matter of dispute among

CSDH is defined as an encapsulated dark red liquefied
blood collection, typically requiring about 3 weeks to
mature. It commonly occurs in older males addicted to
alcohol and having a history of trivial head injury and
accompanying coagulopathy. The mortality rate is
from 8% to 15.6%." However, in specific patient
populations, like those suffering from coagulation
disorders and old age, show an elevated mortality
rate.’The preferred surgical method continues to
attract debate. There is a lack of uniformity about the
treatment strategies for CSDH amongst various
surgeons. There is also disagreement about the use of
drain, irrigation and steroids.'"™

In the literature, multiple authors have assessed the
outcome of patients with CSDH, who were surgically
treated regarding factors such as bilateral localization,
admission GCS and surgical method, recurrence rate,
putting or not of drainage systems, drained blood
volume, etc., but the results were not always
consistent.* So many different techniques are
available to open the skull for removal of subdural
hematomas. These include twist drill craniotomies
(performed with drills 3 to 5 mm in diameter), burr
hole craniotomies (performed with drills 9 to 22 mm in
diameter), craniotomies (openings more than 30 mm in
diameter), craniotomies (raising a bone flap either free
or osteoplastic).?* Some surgical neurologists make a
single burr hole while others like to perform two.?>*
In order to wash out the blood collection some
surgeons prefer irrigation of the subdural space while
others avoid it because it may cause introduction of air
in to the subdural space leading to recurrence of the
hematoma.?’”® These and other aspects of the

neurosurgeons. The dilemma regarding the surgical
management of CSDH require a systematic review
analyzing the available evidences.*

The most efficient option for drainage of CSDH is
burr hole craniostomy. It is associated with less
complications and recurrence rate.*>*? Management of
CSDH with one burrhole and closed drainage system
under local anesthesia is effective, simple and safe.®
Neurosurgeons vary in their approaches to use of one
or two burr holes. Single burr hole craniostomy and
closed drainage system could be sufficient to drain
CSDH with lower or similar recurrence rate, as
compared to two burr holes group.®** Conversely,
single burr hole drainage has been found to be
responsible for a significantly elevated postoperative
recurrence rate, higher wound infection and prolonged
hospitalization as compared to two burr holes
drainage.*® Antunes et al. reported a mortality rate of
15.6% in a series of 100 patients older than 75 years.™
This percentage is more than the mortality rates found
in other series, which did not specifically address the
geriatric population; 0.5%", 1.5%%, 3.4%%, 4.4%%*
and 8%.% However, Ramachandran et al and Gonzalez
et al. showed in their publications that poor outcome
and higher mortality rates were not associated with
recurrence.*®*

In a retrospective study by Tsai et al, the outcome
of unilateral and bilateral hematomas were compared.
It was concluded that although the symptomatology of
raised intracranial pressure was much obvious in
patients with hematoma bilaterally, the post op
outcome was almost same in both groups.** Admission
GCS score is another significant factor determining the
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outcome. Amirjamshidi et al. showed in consecutive
papers that low admission GCS scores lead to poor
outcomes, as this is measured by GOS and elevated
mortality.*** Our data is in line with these results,
proving that cases with an admission GCS score >9
show favorable outcome. Sambasivan performed a
large study extending over a 30 year period, in which
2300 patients of CSDH were diagnosed and treated.
The age range of the sample was from 24-59 years
with a male preponderance of 5:1."° A positive history
of trivial head trauma in the past will be found in 25-
75% of patients, while 25-48% would be negative for
any such history.**" The most frequent risk factors for
the formation of CSDH are falls and antithrombotic
therapy.®® Post-operative complications in the form of
intracerebral hemorrhage, hematoma recurrence,
pneumocephalus and brain collapse may involve some
patients. Mortality varies from 0-8%, depending on the
pre op clinical condition. Subdural empyema occurred
in 2% of the cases, especially when the drain was left
in situ for more than 72 hours. Long term epilepsy not
requiring antiepileptic is a rare complication, in most
of the case series. Among other complications are the
inability of the cortex to re expand, intra cerebral bleed
and tension pneumocephalus. Finally, a permanent
neurological deficit can occur in 10% of the
patients.*®*

Recurrence of the hematoma was noted in 17
(4.6%) patients and most of them (65.0%) were treated
by aspiration through the previous burr hole.
Favorable outcome was observed in 98.6% patients.
Those with poor outcome were in coma
preoperatively. This study concluded that one burr
hole evacuation with local anesthesia is sufficient in
most of the patients and the outcome was favorable
even in the elderly provided they are presented before
going into coma.* History of trivial head trauma was
positive in 60.8% of the cases. The median GCS at the
time of admission was 14. The hematoma was left
sided in 64 patients while it was right sided in 42. In
19 patients (15.2%) the hematoma was on both sides.
In 93.6% of the cases use of the drainage systems was
done. The recurrence rate was 8.8%. At 6 months
follow up good outcome was observed in 103 patients.
The mortality rate seen wasl11.2%. Patients having
GCS > 9 on admission showed favorable outcome,
while patients with recurrent hematomas showed a
worst outcome.>

CONCLUSION
This study suggested that:

1. CSDH managed with single burr hole subdural
catheter drainage is associated with a high
frequency of a favorable outcome in terms of
Glasgow Outcome Score.

2. Admission GCS score of less than 8 and advanced
age are both associated with lesser frequency of
favorable outcome and more prone to unfavorable
outcomes.

3. More studies are recommended in terms of
mortality and recurrence rates of patients having
CSDH subjected to single burr hole catheter
drainage to develop future consensus on its routine
utilization.
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