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Abstract

Chronic Subdural Hematoma (CSDH) is one of the most common types of
intracranial hemorrhage, and the prognosis is good if treated properly. The
standard treatment for CSDH is surgical evacuation. Various surgical proce-
dures are used such as burr holes evacuation, twist-drill craniostomy, and
craniotomy. Our aim is to evaluate the feasibility and safety of twist dill as a
first-choice treatment in evacuation of CSDH in comorbid patients. Me-
thods: This study is a prospective analysis of CSDH evacuation using two
twist drill craniostomy holes and irrigation conducted on 21 patients with
different comorbidities in Assuit University Hospital between May 2017 and
May 2018. Results: The overall postoperative clinical improvement was
95.2%. The operative time was less than 10 minutes in 71.4% of the patients. 4
patients showed residual collection in the post-operative CT (19%). Pneumo-
cephaly was detected in 2 patients (9.5%). Postoperative seizures occurred in
2 patients (9.5%), and subarachnoid hemorrhage was detected in one patient
(4.7%). Conclusion: This approach is a new modification of twist drill cra-
niostomy which can decrease the postoperative residual and recurrence rates
and also still a minimally invasive and lifesaving technique in patients with
different comorbidities.
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Chronic Subdural Hematoma, Twist Drill Craniostomy, Minimally Invasive
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1. Introduction

Chronic subdural hematoma (CSDH) is considered one of the most common
types of intracranial hemorrhage. Its incidence increases in elderly population.

Early diagnosis and appropriate surgical choice allow complete recovery in most
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cases [1] [2].

Despite general agreement about the indication of operative treatment, the
choice of the convenient surgical procedure in CSDH is still controversial [3].
Although burr hole craniotomy is considered as standard surgical treatment for
CSDH still the outcome reported in the literature varies widely with a percentage
of reoperation up to 37% [4].

Twist drill craniostomy is considered one of the minimally invasive and
time-saving maneuvers of treatment of CSDH. However, recurrence of the he-
matoma was one of the most discouraging complications of this procedure.
Various modifications were previously done over the classic technique aiming at
reducing the complications and improving the surgical morbidity. In this study
we treated patients who suffered from different co-morbid conditions e.g. liver
failure, renal failure, bleeding tendencies, hypertension... etc. presented by un-
ilateral CSDH after infiltration of a local anesthetic agent by double twist drill
craniostomy and irrigation with closed system drainage. There are many mod-
ifications that had been added to the classic twist drill craniostomy technique to
reduce the risk of compilications and improve the results. In our study, we are
discussing the efficacy and safety of double twist drill craniostomy in co-morbid

patients as a modification of the classic technique [5] [6].

2. Patients and Methods

This prospective clinical trial was carried out on 21 patients from May 2017 to
May 2018 in Assuit University Hospital, Egypt. All patients with unilateral
symptomatic CSDH were part of our study. Patients with asymptomatic or inci-
dentally discovered hematoma, patients with bilateral CSDH, subacute subdural
hematoma or mixed density hematomas, post-surgical CSDH or recurrent he-
matomas were excluded from the study.

A written informed consent in Arabic was obtained from the patient or from a
first degree relative (if the patient is comatose) before being enrolled in the
study, explaining the other treatment options, the advantages of the TDC pro-
cedure along with its possible complications and the need of further studies to
evaluate the postoperative results of the procedure.

Ethical approval was taken from the Institutional Ethics Committee.

Detailed history including history of trauma and medical history was ob-
tained.

Complete clinical examination was performed and neurological assessment
was performed using Glasgow Coma Scale (GCS), Markwalder’s Neurological
Grading System (MGS) and motor power assessment using Medical Research
Council Scale (MRC).

All patients were treated at the operative room after partial hair shaving, dis-
infection and infiltration with local anesthesia. Localization of the surgical points
was done (the first point is 1 cm anterior to the coronal suture and the second
point is in the parietal region, modified according to the radiological site of the

hematoma) as shown in Figure 1.
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Figure 1. Pre-operative picture showing the patient after being positioned and localizing
the sites of the double twist drill craniostomy holes.

Skin incisions were done of approximately 0.5 cm in radius. Twist drill was
performed using a 5 mm hand driven drill at 45-degree angle to the skull
(Figure 2). The dura was opened by the drill itself in most of the cases, in other
cases diathermy cauterization was needed to open the dura. Efflux of the hema-
toma is then allowed to occur passively (with avoidance of rapid decompres-
sion). Irrigation using sterile warm saline was done until the out coming fluid is
clear. Subcutaneous suction drain was then inserted in dependent position and
the wound is closed (Figure 3).

All patients are admitted to the ICU for close observation and monitoring of
the neurological conditions for 24 hours, the patients lie flat for the first 24
hours postoperative and mobilization is started on the next day.

Then the patient is transported to the general ward for another 24 - 48 hours
if improved. Suction drain is usually removed after 48 hours.

Postoperative anti-epileptics and analgesics are administered to all patients.
Anti-epileptics are continued for at least 1 to 3 months then gradually tapered.
Sutures are removed on the 10" postoperative day.

We evaluated the patients clinically and radiologically with C.T brain after 2
weeks of the surgery to confirm the complete evacuation of the hematoma and
brain re-expansion which would not be clear in immediate post-operative imag-
ing (Figure 4 and Figure 5). The patients are followed up to 6 months postope-
ratively.

We classified the studied variable in our study as following:

1) Primary outcome: Operative time is the primary studied outcome in our
study. Time calculation starts instantly on entering of the patient to the opera-
tive room and also timing is started with the start of the surgical steps.

2) Secondary outcomes:

Clinical outcome:

Neurological improvement determined by the patient’s level of conscious and
neurological status.

Functional improvement is rated by Markwalder Grading Score:

Grade 0: Neurologically normal.
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Figure 2. Showing the double craniostomy wounds after evacuation of the hematoma
and insertion of the subcutaneous drain.

>
A 3

Figure 3. Intra operative picture after small wound closure.

Figure 4. Showing left frontoparieal CSDH in a female patient 34 years old who was on
marivan therapy following mitral valve replacement.
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Figure 5. Showing complete evacuation of the left frontoparieal CSDH
after using double twist drill craniostomy.

Grade 1: Alert and orientated: absence of mild symptoms such as headache, or
mild neurological deficit such as reflex asymmetry.

Grade 2: Drowsy or disorientated, or variable neurological deficit such as he-
miparesis.

Grade 3: Stuporous, but responding appropriately to noxious stimuli, several
focal signs such as hemiplegia.

Grade 4: Comatose with absent motor responses to painful stimuli, decere-
brate or decorticate posturing.

— Morbidity and mortality:

Morbidity in our study is defined as any complication resulted in symptoms
or unpredicted intervention within 30 days, while mortality is defined as any
death reported between surgery and discharge from hospital [7] [8].

— Hospital stay:

All the patients were admitted to the neurosurgery department on the day of
the surgery or one day prior to it. The patient is discharged from the hospital to
home after achievement of the aimed improvement. The patient can be dis-
charged from the neurosurgical department to another department in the hos-
pital if needed.

— Postoperative complications:

Including residual collection, postoperative seizures, pneumocephaly, sub-
arachnoid hemorrhage, failure of cerebral re-expansion, recurrence, brain pene-
tration, and wound infection.

— Recurrence:

Recurrence is defined in our study as a subdural collection in the same site of

the operation which affects the improvement of the patient and indicates surgic-

al re-evacuation [9].

3. Results

The study was performed on total of 21 patients. Eleven males (52.4%) and ten
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females (47.6%). Their age ranged from 9 days to 90 years, (71.4%) of the pa-
tients were above 40 years and (28.6%) were younger than 40 years.

Symptoms of the studied patients varied as 76.2% of the patients were pre-
sented by disturbed conscious level (DCL), 47.6% presented by weakness on the
contralateral side of the hematoma, 19% presented by fits, 14.3% suffered from
headache and 14.3% presented by dysphasia (Table 1).

The patients in this study had variable co-morbidities which is common in
patients with chronic subdural hematoma which make these patients poor sur-
gical candidates as shown in (Table 2).

Only 16 patients (76%) among the studied patients were presented by dis-
turbed conscious level, the other 5 patients (24%) were fully conscious prior to
the surgical procedure. the preoperative GCS ranged from 7 tol5. 15 patients
were improved consciously (93.75%), while only 1 (6.25%) patient died within
the first few hours postoperative (Figure 6).

6.25%

M improved
conscously

m died

Figure 6. Conscious level improvement among preoperative disturbed level patients.

Table 1. The main complaints of the studied patients.

Complaint No. %
DCL 16 76.2
Weakness 10 47.6
Fits 4 19
Headache 3 14.3
Dysphasia 3 143

Table 2. Distribution of medical co-morbidities among the studied patients.

Risk factors No. (21) %
Cardiac disease 8 38.1
Coagulopathy 7 33.3
Blood thinners 4 19.0
Hepatic disease 4 19.0
Hypertension 5 23.8
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The study included 18 (86%) patients presented by motor weakness on the
contralateral side of the hematoma while the other 3 (14%) patients were full
motor power on preoperative examination. Thirteen (13) patients showed post-
operative complete improvement (full motor power ) (72.2%), 4 patients showed
incomplete improvement of the motor power prior to the discharge day (grade 4
by neurological examination) (22.2%) 3 of them improved later on, and 1 patient
did not improve and died postoperatively (5.5%) (Figure 7).

Complications and postoperative follow up:

In this study 21 patients were operated using twist drill, 4 patients showed re-
sidual collection in the post-operative CT (19%). Subarachnoid hemorrhage was
detected in one patient proved by the postoperative CT (4.7%). Pneumocephaly
was detected in 2 patients (9.5%). postoperative seizures occurred in 2 patients
(9.5%) (Table 3).

The postoperative follow up of our patients showed improvement of 20 pa-
tients (95.2%), and the death of 1 patient (4.7%).

The operative time was less than 10 minutes in 71.4% of the cases and ranged
from 10 to 15 in 23.8% of them and only one case (4.7%) lasted about 17 mi-
nutes (Table 4).

In our study 11 out of 21 patients were discharged before their 3" post-operative
day, while 6 patients were discharged on the 3™ day post-operative and 4 pa-
tients were discharged after their 3" day post-operative (Table 5).

Improvement of motor power

80
70
60
50
40
30
20
10
0
Category 1
B completely improved M not improved completely  ® not improved
Figure 7. Improvement of motor power.
Table 3. Postoperative complications.
Post-operative radiology No. (21) %
Residual collection 4 19%
Pneumocephaly 2 9.5%
Postoperative seizures 2 9.5%
SAH 1 4.7%
Total complicated patients 5 23.8%
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Table 4. Duration of operation.

Duration of operation (min) No. (21) %
<10 15 71.4
10-15 5 23.8
=15 1 4.7
Mean + SD (Range) 8.38 +3.33 (6.0 - 17.0)

Table 5. Duration of hospital stay.

Hospital stay: (days) No. (21) %
<3 days 11 52.4
3 days 6 28.6
>3 days 4 19
Mean * SD (Range) 3.3+1.34(2.0-7.0)

4. Discussion

With the increase of traumatic accidents and the prolongation of life expectancy,
CSDHs are encountered much more frequently in aged population. In general,
the mean age in some large investigations ranges from 56 to 63 years. In our se-
ries, it ranged from 9 days to 90 years with a mean of (57 years) consistent with
other such studies by LIU Yuan ef a/ the number of female patients was smaller
than that of male patients, close to the data of Sambasivan’s [10] [11].

The differences with regard to genders and ages may relate to the more expo-
sure of males to injury, the longer life expectancy for females, the lower requires
for medical advices, and the protective effects of estrogen or its derivatives on
capillaries [11] [12].

Head trauma has been identified as single most common factor associated
with 25% - 75% cases of CSDH in most of the studies. In our study, history of
head trauma was present in 57% of cases. Other common causes in this study in-
cluded cardiac diseases, coagulopathy, hypertension, hepatic diseases and using
blood thinners [13] [14] [15] [16] [17].

According to Santarius ef al, the most frequent presenting symptoms are gait
abnormalities (57%), disturbed conscious level (35%), hemiparesis (35%), and
headache (18%). In our series, the most common clinical findings were dis-
turbed conscious level (76.2%) in 16 cases of the studied patients, motor weak-
ness in the contralateral side of the hematoma (47.6% ), seizures (19%), head-
ache (14.3%) and dysphasia [18].

4.1. Primary Outcome: Operation Time

Our results showed that the mean operative time (the time starts with the first
surgical step and stops by its end) in our studied cases was 8.38 minutes with a

mean operative room time (the time between the patient’s entrance to the opera-
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tive theatre and his exit from it) approximately 32 minutes. Lee S], Hwang on
2016 in a study on twist drill evacuation of CSDH reported an operative time of
8.9 minutes which is close to our results [19].

Regan JM et al on 2015 reported a mean operative room time in surgical
evacuation of CSDH in methods other than twist drill evacuation estimated as
78.8 minutes [20].

According to the above-mentioned results, our primary aim of decreasing the

operative time was accomplished.

4.2. Secondary Outcomes

Improvement of conscious level and functional outcome

In this study 16 patients of the studied 21 patients presented by impairment of
the conscious level (76.2%) 15 of these patients showed dramatic improvement
of conscious level after evacuation of the hematoma with improvement result
(93.75%), in a study by Xin Lin comparing the evacuation of CSDH by twist drill
vs. burr hole craniotomy the results of improvement were (88.8% vs. 75.5%) re-
spectively [21].

Also, the outcome of our study included the assessment of improvement of
the clinical performance of the patients using Markwalders Grading Scale, a
lower grade on this scale indicates a better cognitive function. Hence a preopera-
tive mean of 2.2 was lowered to 0.5 after twist drill evacuation (lowered by 1.7)
indicating obvious improvement of the clinical performance and cognitive func-
tion of the studied patients. Ernestus RI. et al. reported lowering of the mean of
MGS from 1.9 to 0.92 after evacuation of chronic subdural hematoma using burr
hole craniostomy. Kim GH. et al described in his study on 48 patients operated
using twist drill that the preoperative mean of MGS was 1.29, which was lowered
postoperatively to 0.25 (lowered by 1.04). And this difference between this study
and our results is most probably due to the high percentage of patients of preo-
peratively low grades (0, 1 and 2) on MGS which was 93.75% of the patients in
comparison to 58.4% in our study [11] [22].

4.3. Lowering Morbidity

Smely et al. compared a prospective series of CSDH patients and concluded that
twist drill craniostomy is significantly better in outcome than burr hole cranios-
tomy in lowering morbidity (0% vs. 18%). Similarly in our study we used TDC
on 14 patients (66%) who had had variable medical co-morbidities (Table 2)
which made them poor surgical candidates and elevated the risk of the surgical
and anesthetic complications and yet the postoperative morbidity rate was 0%

[7].

4.4. Reducing Hospital Stay

In our study the hospitalization period ranged from 2 days to 7 days with a mean

of 3.3 days. According to the results reported by Smely et al in their retrospec-
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tive BHE series a mean hospital stay of 9.6 days and 4.9 days in their prospective
TDE series. Also in the work of Goyal RK, Nayak B ef al on 2018, TDE seems to
be better than BHE in terms of duration of hospital stay (7.4 vs. 8.05). However,

these differences were not statistically significant [7] [23].

4.5. Post-Operative Complications

Postoperative complications were noticed in 5 patients (23.8%) in our study as
following:

Residual collection

The most frequent complication was residual collection noticed in the post-
operative CT in 4 patients (19%), although the patients improved clinically and
the patients returned to their normal life style within one month postoperative.
And by clinical follow up to 6 months after the surgery, the patients continued
their daily activities. A study by Jaiswal S. et al showed residual collection in
(30.56%) of the patients after burr hole drainage in comparison to (34.15%) of
the patients after twist drill craniostomy and this was however statistically insig-
nificant. The reported incidence of residual collection after twist drill evacuation
of cSDH in the literature was from 34% to 78%, which is not correlated with the
clinical outcome or recurrence of the hematoma but occurs due to the slow and
steady re-expansion of the brain that normally occur after twist drill evacuation

and usually spontaneously resolve within 40 days [10] [11] [24] [25].

4.6. Seizures

Seizure is also one of the surgical complications of evacuation of ¢SDH in our
study it occurred in 2 patient (9.4%) and this is higher than the results of Jaiswal
et al. in a study on 41 patients underwent evacuation of cSDH using TDC which
had no cases of postoperative seizures. while in the work of Rohde V ef al. on
376 patients operated using BHC (13.6%) exhibited postoperative seizures [24]
[26].

4.7. Pneumocephaly

Pneumocephaly was found in 2 patients in our study (9.5%). In the study of
Wang QF. et al on surgical treatment of ¢SDH Pneumocephaly was found in
86.6% of the cases operated using burr hole craniostomy and in 13% of the pa-
tients operated by twist drill craniostomy which was statistically significant [3]
[27].

4.8. Subarachnoid Hemorrhage

Subarachnoid hemorrhage (SAH) is a rare surgical complication of cSDH evac-
uation. It was detected in one patient in our study, and this is thought to be due
to the fragility of the blood vessels as the patient was 90 years old, with the pres-
ence of hypertension, a case report study by Seung WB and Jeong JH. Detected

subarachnoid hemorrhage in a patient after burr hole craniotomy [28] [29].
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No studies reported SAH after twist drill technique as it is a rare complication.

4.9, Recurrence

Following Goyal RK, Nayak B ef a/ who defined recurrence as the need for sur-
gical re-evacuation in a study published on 2018, there were no cases of recur-
rence in our study but there were 4 cases (19%) with residual hematoma which
did not affect the patients’ improvement and hence did not require surgical

re-evacuation [9].

4.10. Mortality Rate

In our study the mortality rate was 4.7% (only one patient). The patient was 90
years old postoperatively she developed seizures, CT brain showed diffuse SAH
and the patient died within 2 days. On a study by Weigel R. et al. the mortality
rate in BHC group reached 32%. The mortality rate in TDC group was signifi-
cantly less than BHC group (8%), which agree with our results mentioned above

(8].

4.11. Other Complications

There are some other complications described in the literature such as intrace-
rebral hemorrhage which may indicate surgical interference, brain penetration
and wound infection or subdural empyema. None of these complications oc-

curred in our study.

5. Conclusions

Twist drill technique is a safe and effective method in evacuation of ¢SDH and
can be considered the first-choice treatment in cases with poor surgical candi-
dates and patients with comorbidities.

Twist drill craniostomy is superior to burr hole craniostomy as:

Twist drill is less invasive maneuver with small wound and minimal scarring,
short operative time, and short hospital stay. It can be easily done with local
anesthesia, less morbidity and mortality and feasibility to be done in poor sur-

gical candidates for general anesthesia.

6. Recommendations

We recommend studying double twist drill craniostomy technique in comorbid
patients in comparison to burr hole craniostomy and on a larger number of pa-

tients.

7. Limitations of the Study

Our study examined small sample size with a relatively a weak potential to
represent the people suffering from CSDH, so further randomized researches on
a larger population is required to provide more informative data about the value

of double twist drill craniostomy.
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