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Effects of Oral Streptokinase-Streptodornase
on Remnant Chronic Subdural Hematomas
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Objective: In most cases, the postoperative course of a chronic subdural hematoma (CSDH) is good, but CSDHs sometimes
remain after the inserted catheter is removed, and the outcomes of such remnant hematomas are unclear. As oral streptoki-
nase-streptodornase (OSS) has anti-inflammatory and hematologic effects, we assessed the effects of OSS on remnant CS-
DHs through a retrospective analysis of clinical data.

Methods: This study included 101 patients with traumatic CSDH who had remnant CSDH after burr-hole trephination with
the closed drainage system between October 2009 and December 2012. We assessed the clinical outcomes, remnant CSDH
volume, and recurrence rate from computed tomography scans in order to evaluate the effects of OSS.

Results: No significant differences were found in the changes in remnant hematoma volume between the OSS-treated and
non-treated groups (p=0.531). The reoperation rate because of was 5.4% (2 patients) in the OSS-treated group and 6.3% (4
patients) in the non-treated group. The number of patients requiring reoperation did not differ between the groups (p=0.658).
Conclusion: OSS treatment was not associated with a significant reduction in the remnant CSDH volume or recurrence

rate after burr-hole drainage. Thus, there seems to be no basis for using OSS in CSDH patients.

(Korean J Neurotrauma 2015;11(2):131-134)
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Introduction

A chronic subdural hematoma (CSDH) is a common in-
tracranial mass that can be treated using a burr-hole surgery
with closed system drainage. In most cases, the postopera-
tive course is good, but the hematoma occasionally remains
after the inserted catheter is removed, and the outcomes of
such remnant hematomas are unclear. Rohde et al." re-
ported that the prognosis of remnant CSDH after surgical
treatment was unclear, and frequent recurrence has been
reported, in 5% to 33% of patients.*”
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Oral streptokinase-streptodornase (OSS) has both anti-
inflammatory and useful hematologic effects. It removes
clotted blood and fibrinous accumulations of exudates™'""”
and has been proven to cure hemothorax and intramuscu-
lar hematoma.™">'” Therefore, we considered examining the
effects of OSS on remnant CSDH after surgical treatment.
This formed the basis of the present study, in which we ret-
rospectively analyzed clinical data regarding the effects of

OSS on remnant CSDH.

Materials and Methods

This retrospective study included 101 patients with trau-
matic CSDH who had remnant hematomas after burr-hole
trephination with the closed drainage system between Oc-
tober 2009 and December 2012. Remnant hematoma was
defined as a CSDH of thickness exceeding 2 mm after the
inserted catheter was removed.

OSS treatment
We have used OSS for some time, and studied the effect
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of OSS on remnant CSDH, retrospectively. All cases were
divided into the OSS-treated and non-treated groups. The
OSS prescription was based on each neurosurgeon’s discre-
tion. No etiologic or clinical differences were noted between
the groups. OSS was used until completely absorbed time
of remnant CSDH in the OSS-treated group.

Surgical procedures

Indications for surgery included 1) CSDHs with neuro-
logical deficits, 2) those with a midline shift of >5 mm, and
3) those whose thickness exceeded that of the skull bone.

With the patient under local anesthesia with lidocaine, a
scalp incision was made on the parietal eminence. A small
burr-hole was made with an electric craniotome on the pa-
rietal bone. After dural tack-up sutures were placed, the dura
was incised in a cruciate shape. A drainage catheter was
quickly inserted into the subdural hematoma space for de-
layed drainage. The CSDH showed good flow through the
drainage catheter. The drainage catheter was tunneled sub-
cutaneously and then fixed to the scalp and connected to
the blood bag.

Postoperative evaluation and factors examined

Brain computed tomography (CT) was performed on post-
operative days 3, 7, 14, and 21. The catheter was removed
when the CSDH was found to be completely cleared on brain
CT. We ensured that the period of catheter dwelling did not
exceed 3 weeks, in order to avoid infection. After the cath-
eter was removed, all patients underwent follow-up brain
CT every month for at least 3 months after surgery.

We compared factors age, sex, and hospitalization day
between the groups. The volume of the remnant CSDH was
ascertained by integrating the areas measured on the brain
CT scans using Image]J 1.49 (National Institute of Health,
Bethesda, MD, USA). Recurrence rate was evaluated from
the number of reoperation cases. The effects of OSS were
determined on the basis of decreasing remnant volume
and CSDH recurrence rate.

Statistical analysis

All data were analyzed using PASW statistics 18 release
18.0.0 (SPSS Inc., Chicago, IL, USA). The Student #-test and
Fisher’s exact test were used to compare between-group

differences. Repeated-measures analysis of variance was per-
formed to analyze changes in the volume of remnant CSDH.
The statistical significance level was set at p<0.05.

Results

This study included 68 men (67.3%) and 33 women (32.7%)
whose mean age was 66.3111.8 years. The mean catheter-
ization time was 9.1+4.3 days. All patients showed neuro-
logical improvement after operation.

The number of patients in the OSS-treated group was 37,
while that in the non-treated group was 64. These groups
showed no significant differences in age (69.8+12.3 years
vs. 64.5+10.3 years), hospitalization day (14.7+6.4 days
vs. 16.5+5.8 days), or catheterization time (9.87 days vs.
9.03 days).

Additionally, the groups showed no significant differenc-
es in the changes in the volume of the remnant hematoma
(p=0.531). After the inserted catheter was removed, the
hematoma volumes in the OSS-treated and non-treated
groups were 12.2+8.0 mL and 14.8+8.5 mL, respectively,
while those of the remnant CSDH 1 month later were 6.9+
8.0 mL and 7.2+7.2 mL, respectively, and 2 months later
were 0.8+2.6 mL and 0.7+2.4 mL, respectively (Table 1).

Six patients (5.9%) required reoperation for recurrent
CSDH. The reoperation rate because of recurrent CSDH
was 5.4% (2 patients) in the OSS-treated group and 6.3% (4
patients) in the non-treated group. The number of patients
requiring reoperation did not differ between the groups
(p=0.658).

Discussion

Although CSDH may resolve spontaneously, non-treat-
ment can worsen neurological conditions."” Among pa-
tients with a large CSDH, neurological recovery is better for
those who undergo drainage than for those who do not."”
Therefore, CSDH causing neurological deficits should be
treated surgically. Current surgical treatments include burr-
hole surgery with closed system drainage, burr-hole irri-
gation without drainage, and craniotomy with inner mem-
brane excision. Ducruet et al.” reported that the reoperation

rate for burr-hole craniotomy with or without closed drain-

TABLE 1. Changes in the volume of remnant chronic subdural hematomas over time

OSS-treated group, mL (SD)

Non-treated group, mL (SD)

After removal of the inserted catheter
1 month after surgery
2 months after surgery

12.2 (8.0) 14.8 (8.5)
6.9 (8.0) 7.2(7.2)
0.8 (2.6) 0.7 (2.4)

OSS: oral streptokinase-streptodornase, SD: standard deviation
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age was 8% to 33% and that for craniotomy with inner mem-
branectomy was 12% to 33%. Furthermore, other studies
found that the recurrence rate for burr-hole trephination
with closed drainage was lower than that for burr-hole irri-
gation.>'”?"

Postoperative outcomes are generally complete resolu-
" reported that CSDH complete-

ly cleared within 1 month in 38% patients, within 3 months

tion or recurrence. Oh et al.

in 42% patients, and after 3 months in 7% patients. Persis-
tent hematomas after surgery are liquefied and encapsulat-
ed by membranes. It is difficult to predict whether incomplete-
ly removed CSDHs are absorbed or progress to recurrence.””
Insufficient re-expansion of the brain is considered the
key reason for postoperative CSDH recurrence.”'” Other
reasons are old age, a separated type of CSDH, intracranial
hypotension, anticoagulant therapy, and inappropriate tim-
ing of operation.">*'****¥ Several measures have been as-
sessed to prevent recurrence, including corticosteroids, an-
giotensin receptor antagonists, upright head positioning,
and continuous postoperative subdural irrigation,"*”” but
evidence on the efficacy of these measures is limited.
Streptokinase-streptodornase is an enzyme secreted by
several species of streptococci that can bind and activate
human plasminogen. OSS can dissolve blood clots and pu-
rulent necrosis and has been used to treat hemothorax, he-
matomas, and various chronic suppurations.*”'*'>'”)
Although we hypothesized that OSS could eliminate rem-
nant CSDHs after surgery and reduce recurrence rates, our
findings indicated that OSS had no effect on the prognosis
of remnant CSDHs after surgical removal. There was no
reasonable basis about the effectiveness of OSS treatment.
The use of OSS may occasionally result in allergic reac-
tions like urticaria, rash, fever and anaphylaxis. But these
complication were rare, and were not seen in our case.
A limitation of this study was its small sample size. Fur-
ther studies with a larger sample size are needed to confirm
our results.

Conclusion

OSS treatment was not associated with a significant re-
duction of remnant CSDH volume or recurrence rates after
burr-hole drainage of CSDH. Therefore, there seems to be no
basis for using OSS in CSDH patients.

m The authors have no financial conflicts of interest.
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