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Twist-Drill or Burr Hole Craniostomy for Draining Chronic
Subdural Hematomas: How to Choose It for Chronic
Subdural Hematoma Drainage

Seong-Jong Lee, MD, Sun-Chul Hwang, MD, PhD, and Soo Bin Im, MD, PhD

Department of Neurosurgery, Soonchunhyang University Bucheon Hospital, Bucheon, Korea

Objective: Although twist-drill craniostomy (TDC) has a number of procedural advantages and an equivalent outcome
compared to burr hole craniostomy (BHC) for the treatment of chronic subdural hematomas (CSDHs), the latter technique
remains the preferred method. We analyzed symptomatic CSDHs in whom TDC at the pre-coronal suture entry point
(PCSEP) was the primary method for hematoma drainage and BHC on the parietal was the secondary option.

Methods: CSDHs in 86 consecutive patients were included. TDC at the PCSEP, which is 1 cm anterior to coronal suture at
the level of the superior temporal line, was the primary operational technique when the hematoma thickness was suitable,
and BHC was performed via the parietal when TDC was unreasonable or failed. The clinical feasibility and outcomes of
these approaches were analyzed.

Results: Of the 86 patients, 68 (79.1%) were treated by TDC, and 18 (20.9%) by BHC. All patients showed improvements
in their symptoms after hematoma drainage. Neither morbidity nor mortality was associated with either technique, and
there were no differences in drainage days between the groups. Ten patients had bilateral hematomas and were treated us-
ing TDC. Two patients were not sufficiently treated by TDC and, as a result, BHC was applied. Only six hematomas (7% of
86 hematomas) exhibited insufficient thickness on the computed tomography to perform TDC.

Conclusion: When the hematoma was thick enough, a majority of the CSDHs were drained using TDC at the PCSEP as the

first procedure, which was especially useful for bilateral hematomas and in elderly patients.

(Korean J Neurotrauma 2016;12(2):107-111)
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Introduction

Although chronic subdural hematomas (CSDHs) are a
frequently encountered neurological condition, there has
yet to be a firm consensus regarding the optimal surgical

Received: July 2, 2016 / Revised: August 7, 2016

Accepted: August 23, 2016

Address for correspondence: Sun-Chul Hwang

Department of Neurosurgery, Soonchunhyang University Bucheon
Hospital, 170 Jomaru-ro, Wonmi-gu, Bucheon 14584, Korea

Tel: +82-32-621-5291, Fax: +82-32-621-5016

E-mail: sunchulh@schmc.ac.kr

This work was supported in part by the Soochunhyang University
Research Fund.

@ This is an Open Access article distributed under the terms of Cre-
ative Attributions Non-Commercial License (http://creativecommons.
org/licenses/by-nc/3.0/) which permits unrestricted noncommercial use,
distribution, and reproduction in any medium, provided the original work
is properly cited.

technique for the treatment of this disorder."'>"**” Howev-
er, based on the disease-prevalent population, surgical
morbidities, and recurrence after surgery, less-invasive
surgical techniques have become the initial procedures of
choice.”"”'** Closed-system drainage using burr hole
craniostomy (BHC) or twist-drill craniostomy (TDC) have
been recommended as first-choice treatments for CSDHs,
but the method chosen is based on the surgeon’s preference.

We have proposed that a safe entry point for the treat-
ment of CSDHs using TDC is 1 cm anterior to the coronal
suture at the superior temporal line.” This entry point,
which is known as the pre-coronal suture entry point (PC-
SEP), allows for safe trephination due to prominent skull
landmarks as well as the preoperative estimation of hema-
toma thickness using a brain computed tomography (CT)
scan. The safety and technical usefulness of TDC at PCSEP

Copyright © 2016 Korean Neurotraumatology Society 107



Optimal Application of Twist-Drill or Burr Hole Craniostomy for CSDH

have been confirmed in the literature.*'” Thus, the aim of
the present study was to determine the surgical experienc-
es and patient outcomes of prospectively collected data for
consecutive patients who were treated by the surgeon who
originally developed the PCSEP approach.

Materials and Methods

The present study enrolled patients with surgically-treat-
ed CSDHs who were managed by a single surgeon (senior
author: SCH) and whose data were prospectively collected
over 5 consecutive years. The symptomatic CSDHs of 86
patients who had follow-up periods of more than 3 months
were included in this study. When the hematoma had a
thickness of more than twice that of the skull at the nor-
mal entry point, the first-choice technique was TDC via
the PCSEP, which was 1 ¢cm anterior to the coronal suture
in the superior temporal line. This point is easily indicated
on a brain CT scan and on the patient’s scalp. If TDC was
not possible, BHC was performed at the parietal entry point
because this area would be more aesthetically acceptable
for a longer scalp incision and the postoperative depression
of the skull. Additionally, on trying TDC at the parietal
area, we did not intend to make an injury to the meningeal
vessels and penetrate the brain when the exact thickness
of the hematoma was uncertain. The choice of procedural
methods for treating the CSDHs was simplified by using
TDC at PCSEP as the primary treatment option and BHC
at the parietal bossing area as a secondary treatment op-
tion. The clinical characteristics of both groups were as-
sessed to determine how many TDC procedures were per-
formed in consecutive CSDH patients and the reasons that
BHC would be performed as secondary option.

Surgical procedures

The TDC surgical procedure used in the present study
was identical to that previously described by our research
group.” The PCSEP was marked on the scalp, hematoma
thickness at the PCSEP was easily determined using a
brain CT scan, and TDC was performed if the thickness
of the hematoma was more than twice the thickness of the
bone. After scalp preparation with alcohol and a povi-
done-iodine solution, a solution of 2% lidocaine was ap-
plied, and a stab incision approximately 5 mm in length
was made with a No. 15 scalpel at the entry point. First,
the skull and dura were penetrated in a perpendicular man-
ner with a hand drill to avoid the twist-drill’s slipping down
the skull and separating the dura from the skull. Then, the
twist-drill trephination was made at a 45° angle to the sur-
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face of the bone to prevent the indwelling catheter from
entering the cortex; the usual direction is posteroinferior
toward the auricle. A standard ventriculostomy catheter
(No. 5) was introduced into the subdural cavity at a depth
of approximately 5 cm, and the contents were allowed to
flow freely to and fro according to the up and down move-
ment of the catheter. Neither aspiration with negative pres-
sure nor flushing with normal saline was performed.

For the BHC procedure, a vertical scalp incision was
made on the parietal bossing area, and a burr hole was cre-
ated with an air drill. Following the dural incision, the ven-
triculostomy catheter was inserted into the hematoma cav-
ity in an anteroinferior direction. No irrigation was done
through the burr hole.

Results

The present study included 86 patients; 68 (79.1%) were
treated by TDC, and 18 (20.9%) by BHC as the initial treat-
ment method (Table 1). All patients showed improvements
in their symptoms after hematoma drainage. Furthermore,
no morbidity or mortality was associated with either tech-
nique, and there were no differences in duration of drain-
age days or hospital stay between the groups (Table 1). Re-
markably, no BHC procedures were necessary for patients
with bilateral CSDHs because each of these cases had
enough thickness at the PCSEP to accommodate the treph-
ination and insertion of a drainage catheter. The reasons
for the performance of BHC in 20 patients are shown in
Table 2; in two cases, the hematomas were insufficiently

TABLE 1. Clinical characteristics of the patients

TDC (n=68) BHC (n=18)

Age (mean years) 67.9 63.5
Male:Female 2:2.1 31
Hematoma location

Right 25 6

Left 33 12

Both 10 0
Markwalder’s grade [Ref]

1 21 6

2 36 11

3 8 1

4 2
Days of catheter drainage 3.2£1.0 3.4%0
Days of hospital stay 5.8 6.2
Case of inadequate drainage 2
Complications No No

TDC: twist-drill craniostomy with continuous drainage, BHC:
burr hole craniostomy with continuous drainage



TABLE 2. Reasons for the burr-hole drainage of 20 hematomas

Reasons No. of case

Inadequate drainage with TDC

Minimal hematoma at the entry point
Coagulopathy

Scar on parietal entry point
Accompanying lesions (arachnoid cyst)
No known information

NN W oNN

TDC: twist-drill craniostomy with continuous drainage

drained by the initial TDC procedure and, subsequently,
BHC was performed at the parietal entry point 1 day later.
Six patients had hematomas (7% of 86 hematomas) that
did not exhibit sufficient thickness on the CT scan to war-
rant a TDC procedure. Three had the coagulopathy as an
underlying disease, so burr hole drainage was done as the
first treatment. Two had a previous scar on the parietal en-
try point, two had associated lesions (such as an arachnoid
cyst), and a retrospective analysis could not identify the rea-
son for a BHC as the first-choice option in five patients. So,
twelve hematomas of those patients could be drained by
TDC instead of BHC as a first treatment method.

Discussion

The drainage of CSDHs can be accomplished by two
craniostomy methods: the burr hole and twist-drill tech-
niques. Because there are no significant differences in the
effectiveness of these two techniques,"'” the surgeon’s
preference determines their use. Thus, the present study
aimed to determine the safety and feasibility of TDC at the
PCSEP as a first-choice treatment option for CSDHs using
86 prospectively enrolled patients. TDC was attempted in
79.1% of the patients in the present study. However, approx-
imately 93.0% (80 of 86) of the patients may have been
treated with the TDC technique if the BHC cases had been
treated with TDC, except for six patients with minimal
hematomas at the PCSEP. Only 7% of the hematomas ex-
hibit not enough thickness at the PCSEP on a brain CT scan
to consider the use of TDC. In our case series for draining
CSDHs, only 2 cases had insufficient drainage by initial
TDC procedure. Nonetheless, the BHC cases decreased as
the opportunities to perform TDC increased.

Because a craniostomy is a relatively less invasive pro-
cedure, it is the favored treatment method for symptomatic
CSDHs. Surgery and anesthesia entail the invasive tech-
niques and are associated with medical complications; thus,
the least invasive operative therapies for CSDHs hypotheti-
cally offer the best chance to reduce mortality after sur-
gery."*"** The use of a postoperative continuous closed-
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system drainage following TDC or BHC offers substantial
advantages for the treatment of CSDHs by allowing the
brain to sufficiently re-expand and fill the subdural space.”
Additionally, the closed catheter drainage system reduces
the likelihood of a recurrence of the hematoma."”'? The in-
complete removal or reaccumulation of a hematoma fre-
quently occurs after BHC,"**" but the maturation of the neo-
membrane can be a primary mechanism underlying the
spontaneous resolution of a remnant hematoma that can
prevent hematoma reaccumulation.” Operations that are
relatively more invasive, such as larger craniotomies, are
not more effective in terms of hematoma evacuation, the
avoidance of hematoma reaccumulation, or neurological
improvement.” In fact, rebleeding from the hematoma neo-
membrane makes the incomplete removal and/or reaccu-
mulation of a hematoma effectively inevitable regardless

of the surgical method."”

Taken together, these findings sug-
gest that the simple continuous drainage of CSDHs is the
treatment of choice, even though there are no significant
differences in the recurrence rates after BHC and TDC."
TDC is an effective treatment modality for CSDHs,'”*"*?
and if the TDC procedure ensures the safety of the patient
during the operation, then it can be a first-choice treatment
option for CSDHs. Before the PCSEP was introduced as a
normal entry point, craniostomy procedures were per-
formed in indefinite areas, such as the rostral or anterior as-

2523 or the site of maximal thickness of the subdural

pects,
hematoma.'*"**” The indefinite nature of these procedures
resulted in what would be an essentially blind TDC opera-
tion in which the site of trephination may be in a different
location than that determined by the preoperative design
and may be in an area along the dural vasculature. As a re-
sult, surgeons neglected the advantages of the TDC opera-
tion, such as a shorter procedure time, less scarring, and the
avoidance of air entrapment.'® Air entrapment is a risk
factor for recurrence."”’

The PCSEP, which is 1 cm anterior to the coronal suture
at the level of superior temporal line, has many advantag-
es including anatomical safety and a navigating landmark.
First, because it is located at a relatively frontal position, the
procedure can be performed in the supine position, and the
patient feels comfortable and can be easily monitored if
sedated. Second, both sides of the PCSEP can be trephined
without a surgical position change in the case of bilateral
hematoma; in the present study, all of the bilateral hema-
tomas were treated by TDC. Third, the PCSEP is close to
the coronal suture, which enhances the adhesion of the dura
to the skull and results in decreased risks of dural detach-
ment and postoperative epidural hematoma. Finally, the
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shorter procedure time for TDC, with a mean operation
duration of only 8.9 minutes,"” may obviate the need for
monitored or general anesthesia, especially in confused or
elderly patients. Additionally, even though a patient may be
bald in the frontal region, TDC may not be contraindicated
because it involves a stab incision and not a bony depression.

Although CSDHs are generally considered benign,>"'"¥
many elderly patients suffer from this disorder and exhibit
a high mortality rate for up to 1 year after their diagnosis
relative to the anticipated actuarial survival."” This sug-
gests that CSDHs are a marker of other underlying chronic
diseases, such as hip fracture. However, we found that
many patients included in the study do not undergo surgery
(34.4%), some have a relatively high in-hospital mortality
rate (16.7%), and few return home (21.1%)."” Nonetheless,
the surgical drainage of CSDHs in nonagenarians and cen-
tenarians is associated with a lower incidence of inpatient
death and higher 30-day and 6-month survival rates.'” And
none of the patients in the conservative care group showed
any neurological improvement'”; thus, the aggressive sur-
gical drainage of symptomatic CSDHs may enhance the
survival of elderly patients.

In the elderly, coexisting systemic diseases typically pose
a problem under general anesthesia. Although there are no
significant differences in terms of surgical complications
between patients who receive local and general anesthesia,
those who undergo general anesthesia exhibit more car-
diovascular complications and longer hospitalization peri-
ods.” Thus, the shorter procedural duration of TDC and
the absence of sedation or general anesthesia during the
procedure may help reduce the morbidity. The draining of
a hematoma should be not accompanied by morbidity that
could result in a high mortality rate, and the least invasive
and shortest procedures should be considered as first-choice
treatment options, while more invasive surgical techniques
should be reserved for more complicated situations. Thus,
it is proposed here that TDC at the PCSEP should be con-
sidered a first-choice treatment option for patients with
CSDH, especially if they are elderly.

Conclusion

In conclusion, the majority of the CSDHs in the present
study were effectively treated by TDC at the PCSEP and a
closed drainage system when the hematoma was of suffi-
cient thickness. Thus, the present findings suggest that
TDC at the PCSEP should be considered a first-choice treat-
ment option for CSDHs, especially in elderly patients, while
BHC at the parietal entry point should be reserved for more
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complicated cases.
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