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ABSTRACT

Chronic subdural haematoma is a common neurosurgical condition and surprisingly surgical treatment ranges
from twist drill craniostomy to more radical membranectomy. However, the outcome is generally favourable
with appropriate therapy.  This retrospective study is aimed at analyzing the result of single burr hole drainage
of such haematoma under local anaesthesia over a period of fifteen years.  There were a total of 365 patients
ranging from 6 months to 89 years with the mean age of 60 years.  Recurrence of haematoma was noted in 17
(4.6%) patients and majority of them (65.0%) were managed by aspiration through the previous burr hole.
Favorable outcome was noted in 98.6% patients.  Those with adverse outcome were in coma preoperatively.
This study suggests that single burr hole drainage under local anaesthesia is sufficient in the majority of patients
and outcome was favorable even in the elderly provided they presented before lapsing into coma.
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INTRODUCTION

Virchow first proposed chronic inflammation of the
meninges as being the cause of a chronic subdural
haematoma.1  In 1914, Trotter suggested trauma as the
etiological factor.2  Majority of the symptomatic chronic
subdural hematoma need evacuation and the surgical
procedure advocated exhibits a spectrum ranging from
twist drill craniostomy (TDC) to craniotomy and
membranectomy.3,4  Majority, however, favour multiple
burrhole drainage.  The present retrospective study
analyzed the results of single burr hole drainage (BHD)
under local anaesthesia without using postoperative
subdural drain.

MATERIALS AND METHODS

This is a retrospective study of 365 patients who
underwent single burr hole drainage under local
anaesthesia for chronic subdural haematoma (CSDH)
over a period of 15 years (July 1989 to July 2004) at a
tertiary referral hospital in Nepal. The data were
collected from the patients’ files, operation theatre
records, hospital discharge summaries. Diagnosis was
confirmed by cranial computed tomography (CT) scan
and the clinical status was assessed in terms of Glasgow
Coma Scale (GCS). Minimally symptomatic patients
with normal GCS and without mass effect in CT were
treated conservatively. Similarly, children who only
required needle aspiration were excluded from the study.
Patients with bilateral hematoma were considered as a
single case. All were operated under local anaesthesia
except children and comatose adults who were given
general anaesthesia. The hematoma was drained through

a single dependent burr hole and the subdural space was
irrigated with normal saline using a red rubber catheter
until the effluent returned clear. The head was then
rotated, the cavity was filled with normal saline and the
burr hole was closed without inserting a subdural drain.
The patients who revealed failure of primary cerebral
expansion prior to the end of wound closure or exhibited
obviously thick outer membrane were put on systemic
dexamethasone.  Postoperatively, the patients were
adequately hydrated, nursed in the flat position and
allowed ambulation only after 48 hours. Prophylactic
antibiotics were not used and the use of anticonvulsants
was restricted only to those who had previous seizure.
Outcome was assessed in terms of Glasgow Outcome
Score (GOS) at three weeks and the patients in category
4 or 5 were defined as having favorable outcome.  CT
scan was repeated only in those who either did not
recover or deteriorated.

RESULTS

Of the 365 patients, there were 307 (84.0%) males and
58 (16.0%) females with the mean age of 60 years (22-
96 years) (Fig-1) Characteristics of study population are
given in Table-1. Important preoperative clinical findings
are summarized in Table-2.

There were 365 (94.0%) patients who were operated
under local anesthesia. Postoperatively, dexamethasone
was used in 117 (32.0%) and recurrence was observed
in 17 (4.6%) patients (Table-3). The recurrences were
managed by aspiration through the previous burr hole
in eleven while only six patients required second burr
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hole and nobody needed a third or more invasive surgery
(Table-4).

The other complications that occurred in our patients
were superficial wound infection in four cases (1.0%),
subdural empyema and intracerebral hematoma in one
case each. The patient who developed subdural empyema
was treated successfully by craniotomy and antibiotic
while the former patient got better with antibiotics alone.
The intracerebral hematoma was caused iatrogenically
by the insertion of red rubber catheter during subdural
irrigation.  Fortunately, the patient recovered well and
needed no further surgical interventions.  By the ends
of three weeks, 360 (98.6%) had favorable outcome
while five patients (1.4%) who were in coma at the time
of presentation died (Table-5).

DISCUSSION

CSDH is one of the commonest neurosurgical
conditions, yet controversy persists regarding treatment
methods.5 The spectrum of surgery extends from twist
drill craniostomy to a more aggressive craniotomy and
membranectomy.  Burr hole drainage appears to occupy
the position in between.

Twist drill craniotomy (TDC) is one of the three principal
techniques used to treat chronic subdural hematoma, the
other two being craniotomy and burr hole craniostomy.
The advantage of this procedure is that it can be at the
bedside quickly in frail, medically unfit, or very elderly
individuals.6  However, the recurrence rate after this
procedure was found to be significantly higher (3-76%)
than that of craniotomy or burr hole craniostomy
(p<0.001).7

Craniotomy is often indicated in case with solid clots,
thick outer membrane, multiple loculations and recurrent
intractable hematoma.8 However, craniotomy with
membranectomy is not necessary and is now reserved
for instances of acute rebleeding with solid hematoma.9

Moreover, Sambasivan did not report the need of a
membranectomy even in large series of 2300 cases.10

Comparison of burr hole, twist drill craniostomy and
craniotomy revealed no difference in mortality.7

However, craniotomy has significantly greater associated
morbidity than the other two principal techniques.7 The
obvious question is why should craniotomy be
performed if burr hole drainage is quicker and technically
less demanding?5

BHD has been the standard treatment since McKissock
et al published a large series in 1960.11 This is a simple
and widely practiced technique and has the best cure to
complication ratio.7 Most authors prefer to place two or
three burr holes on the side of the lesion.2,6,12,13 However,
we choose to put a single burr hole on the common logic
that multiple burr holes with the inevitable increase in
operative time and surgical trauma will have inherent
risk of increasing surgical complications. Moreover, a
single dependent burr hole can address all the
requirements of surgical exposure, namely adequate
drainage, breakdown of septa and washing out of
subdural space.14,15,16,25

Although the evidence for the benefit of irrigation in
burr hole craniostomy is less strong, subdural space was
irrigated thoroughly intra operatively in the present study
as it is assumed that the irrigation washes out or at least
dilutes the profibrinolytic compounds and angiogenic
stimulators like vascular endothelial growth factors
(VEGF). The subdural irrigation was thought to be more
important in the present study since postoperative drains
were not put of any kind. Neurosurgeons are divided in
the issue of postoperative drainage and neurosurgical
literature do not have class I evidence to favour the need
of a postoperative drain. While many authors
recommended it in the form of closed system drainage9,17-

22 or continuous drainage23,24 or closed system suction
drainage,25 postoperative drains of any kind were not
used in the present study.

Table-2: Clinical presentation

Findings N (%)

Altered level of consciousness 241 (66)

Focal neurological deficits 183 (50)

Documented trauma 201 (55)

Bilateral hematoma 49 (13)

Seizure 12 (3.3)

Coma 5 (1.4)

Quadriparesis 2 (0.54)

Table-1: Characteristics of the study population

Study population N (%)

Age <18 years 10 (2.6)

Age >18 years but GA used 12 (3.0)

Single burr hole drainage under LA 365 (94.3)

Total patients 387 (100)

Table-3: Complications of single burrhole drainage under
local anaesthesia

Type of complications N (%)

Recollection 17 (4.6)

Intracerebral hematoma 1 (0.3)

Superficial wound infection 4 (1)

Subdural empyema 1 (0.3)
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Recurrence rate of burr hole craniostomy has been
reported in the literature in the range of 0-28.0%.7

However, re-evacuation was possible in the majority
through the same burr hole7. Present series with the
recurrence rate of 4.6% had successful re-evacuation in
65.0% by needle aspiration through the same burr hole.
Remaining 35.0% needed another burr hole because the
previous one was found to be non dependent. Moreover,
nobody needed more invasive surgery like craniectomy
or craniotomy.

Operative mortality reported from 15.0% to 50.0% in
the first half of the 20th century dropped significantly in
the second half.8,11,14,15,18,23,24,26,27 However, the mortality
still varies widely between 0% and 11.0% and the
morbidity varies between 0% to 25.0%. The present
series with a mortality of 1.4% and morbidity of 6.3%
compares well with the contemporary surgeries for
chronic subdural haematoma. Neurological condition at
the time of admission and the age of the patient appear
statistically significant factors determining the
outcome.18,25,27

Five patients who died in our series were all comatosed
at the time of presentation and were in their sixties.
Incidentally though, all those over the age of 70 had
presented in better neurological status and got an
eventual recovery. Use of local anaesthesia not only
eliminates the complications of general anesthesia but
also make the subsequent neurological assessment easy
in immediate postoperative period with significant
improvement occasionally noticeable right on the

operating table. Concomitant use of dexamethasone,
rather liberal in this series (32.0%), follows the logic
put forwarded by the advocates of the conservative
treatment.

To conclude the present study shows that single burr
hole drainage under local anaesthesia without using a
postoperative drain appears sufficient in majority of
patients. Only few patients require further drainage and
that too can be done by needle aspiration through the
previous burr hole in the majority. The outcome is
favorable even in the elderly, provided they present
before lapsing into coma. However, a well-designed
prospective randomized trial is needed to back up this
finding.5
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Table 4: Description of procedures for complications

Procedures N

Total number of surgery under LA 365

Recurrence 17

Aspiration through previous burrhole 11

Three or more aspirations 0

Table 5: Outcome using Dichotomised Glasgow
outcome scale

Outcome Number

Favourable 360 (98.6%)

Unfavourable 5 (1.4%)

Total 365

Fig-1: Sex distribution of the study patients
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and the perinatal mortality can reach 80.0%. About
60.0% of fetuses die intrauterine, 30.0% show
intrauterine growth retardation, and 25.0%
thrombocytopenia.

THERAPY

The management of patients with pre-eclampsia and
HELLP syndrome is controversial. Most therapeutic
modalities are similar to those applied for severe pre-
eclampsia. Treatment should be performed in Intensive
Care Units (ICU) with dialysis and ventilatory support
in severe cases, and consists of plasma expanders,
antithrombotic agents, heparin, antithrombin, aspirin in
low doses, prostacyclin, immunosuppressive agents,
steroids, fresh frozen plasma, dialysis.

The administration of corticosteroids is followed by a
rapid improvement of clinical and laboratory parameters,
allowing the delay of delivery. The improvement of
thrombocytopenia has been more frequently observed
for the low doses compared to the high doses.9 However
steroid therapy should only be administered to very well
selected cases, since it does not improve prognosis.10-13

Plasmapheresis with fresh frozen plasma has been
proposed as a therapeutic method in patients who show
a progressive increase in bilirubinemia, serum creatinine,
and have severe thrombocytopenia. This is also
recommended for patients in whom HELLP syndrome
persists for more than 72 hours postpartum, but has no
favorable results in patients with fulminant hemolysis.14

Hypertension in preeclampsia can be treated with i.v.
magnesium sulfate, hydralazine, calcium channel
antagonists, and nitroglycerine or sodium nitroprusside
(in hypertensive crisis). Diuretics are not used as a
routine because they increase maternal hypovolemia and
worsen uteroplacental hypoperfusion.2

OBSTETRIC APPROACH

The induction of delivery is the only specific therapy in
HELLP syndrome. In pregnant women with a gestational
age of more than 34 weeks, immediate induction of
delivery is recommended. Severe maternal
complications are more frequent when the induction of
pregnancy is delayed for more than 12 hours.15 At a
gestational age between 24-34 weeks, the use of
corticosteroids to accelerate fetal pulmonary maturity,
to reduce the risk of necrotic hemorrhagic rectocolitis
and intraventricular hemorrhage of the fetus.

If no obstetric complications are present, vaginal delivery
is preferred. Delivery by cesarean section is required in
60.0% of cases. In the case of cesarean section, subfascial
drainage may be necessary in order to reduce the risk of
hematomas.

Epidural anesthesia can be recommended when the
thrombocyte count is higher than 100,000/ mm3, when
there are no coagulation disorders and the bleeding time
is normal.16

SURGICAL APPROACH

The rupture of a subcapsular liver hematoma followed
by shock represents a surgical emergency. Massive blood
transfusions and the correction of coagulopathy with
fresh frozen plasma and thrombocyte mass are
mandatory.17 Immediate laparotomy is recommended.
The options are: surgical ligature of the hemorrhagic
hepatic segment, suture and drainage, suture of the
omentum, surgical mesh at the level of the liver in order
to improve its integrity.17 Emergency surgical
intervention should be performed if the patient shows
hemodynamic instability, massive blood loss, increasing
pain or hematoma infection.

The use of argon coagulation for hemostasis after the
rupture of liver hematoma has been reported.
Administration of recombinant F VIIa might suppress
the hemorrhage and save the patient’s life in cases that
do not respond to surgical treatment.18

Follow up: Repeated lists of platelet count and LDH
serum concentration until platelet count is increased to
>100,000/mm3 and effective diuresis is achieved.

Counseling for future pregnancy: The use of low dose
aspirin (80mg/day) is recommended from early in
pregnancy to 36 wks in patients with previous HELLP
syndrome, particularly if it was virulent or complicated.

HELLP syndrome is due to a generalized
microangiopathy usually occurring in older multiparous
women in the third trimester of pregnancy, which
develops with focal liver involvement, hemolysis and
thrombocytopenia. Hepatic (rupture), cerebral
(hemorrhage) and DIC complications are severe and are
associated with a high maternal death rate and important
perinatal mortality.
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The most important priority in the management of a
patient with a SCFE is to prevent progression of the slip
and avoiding the complications of avascular necrosis
and chondrolysis.37 The current treatment methods for a
patient with a  stable (chronic) SCFE include: (1)
immobilization in a hip-spica cast38 (2) in situ
stabilization with single or multiple pins or  screws39,40

(3) open epiphyseodesis with iliac crest or allogeneic
bone graft41,42 (4) open reduction with a corrective
osteotomy through the physis and internal fixation with
use of multiple pins43 ,44 (5) compensating base-of-neck
osteotomy with in situ stabilization of the slipped capital
femoral epiphysis with use of multiple-pin fixation45 and
(6) intertrochanteric osteotomy with internal fixation.46

The treatment of an unstable SCFE (acute or acute-on-
chronic) is similar to that of a stable but is considerably
more controversial. The role of immediate reduction
compared with delayed reduction is controversial, as is
the role of preoperative traction. Loder32 compared the
results of treatment in 25 hips that had a stable SCFE
with those in thirty hips that had an unstable SCFE. The
result was satisfactory in 96 percent of the 25 hips that
had a stable and in 47 percent of the 30 hips that had an
unstable. Lim47 recommended straight leg traction for
six weeks followed by in situ screw fixation without
manipulation, due to a higher avascular necrosis risk
for unstable SCFE.

Avascular necrosis (AVN) is a serious complication of
SCFE and the treatment is difficult.48 The complication
of AVN is rare in patients with a stable SCFE, but
frequent in patients with an unstable SCFE.32 The factors
responsible for the development of AVN are an acute
unstable SCFE, over reduction, attempts at reduction of
the chronic component of an acute-on-chronic SCFE,
placement of pins in the superolateral quadrant of the
femoral head, and femoral neck osteotomy.49,50 The
reported incidence varies from three to 47 percent of
patients and all cases of AVN after SCFE are
radiographically apparent within one year.51 The
treatment of AVN is not rewarding for the patient and
the clinician. NWBCW, ROM exercises, and anti-

inflammatory medication may
help to minimize symptoms. An
internal fixation device that
protrudes into the hip joint should
be backed out of the joint or
removed, if the physis is closed
minimize symptoms and
epiphyseal collapse. In severe
cases, a hip arthrodesis or joint
arthroplasty may be needed.29

Chondrolysis, the etiology is still
unknown, is another major complications of SCFE and
its prevalance increases with the increasing severity, is
reported incidence of five to seven percent.52 The
diagnosis is confirmed by radiographs that demonstrate
a decrease in the width of the joint space of greater than
50 percent compared with the uninvolved side or, in
patients who have bilateral involvement, a joint space
of less than three millimeters. The prognosis and the

treatment are as of AVN.29
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