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ABSTRACT

Background: Chronic subdural hematoma (cSDH) is one of the most prevalent
neurosurgical conditions, with burr-hole drainage being the standard surgical
procedure. While subdural drain (SDD) insertion reduces recurrence rates,
subperiosteal drain (SPD) placement has shown comparable recurrence rates with
fewer complications.

Objective: To compare the outcomes of SPD and SDD in chronic and subacute
subdural hematoma burr-hole evacuation.

Methods: A prospective, randomised study was conducted on 200 patients admitted
to the Neurosurgery Department at Mansoura University Hospitals. Patients were
allocated into two equal groups: SPD (n=100) and SDD (n=100). Outcomes measured
included recurrence rate, infection, seizures, mortality, parenchymal injury, and new
neurological deficits.

Results: The recurrence rate was significantly higher in the SDD group (14%)
compared to the SPD group (4%). Infection rates were 6% (SDD) and 4% (SPD),
seizures occurred in 10% (SDD) and 4% (SPD), mortality was 4% (SDD) and 2% (SPD),
and parenchymal injury was observed only in the SDD group (4%). New neurological
deficits were noted in 10% (SDD) and 6% (SPD) of cases.

Conclusion: SPD is superior to SDD in terms of recurrence rate, incidence of seizures,
parenchymal injury, and new neurological deficits. Although infection and mortality
rates were lower with SPD, the difference was not statistically significant.

INTRODUCTION

Chronic subdural hematoma (CSDH) is characterized by liquefied
hematoma in the subdural space, often presenting as a hypodense or
isodense crescentic collection on CT scans [1]. The elderly are most
affected, with incidence rates ranging from 1.7 to 21 per 100,000
people annually [2]. Symptoms vary from headache and confusion to
focal neurological deficits [3].

Keywords

chronic subdural hematoma,
subdural drain,
subperiosteal drain,
burr-hole evacuation

Corresponding author:
Ahmed M. Naser

Mansoura University
Hospitals, Egypt

naser_nov@mans.edu.eg

Copyright and usage. This is an Open Access
article, distributed under the terms of the Creative
Commons  Attribution  Non-Commercial  No
Derivatives License (https://creativecommons
org/licenses/by-nc-nd/4.0/) which permits non-
commercial re-use, distribution, and reproduction
in any medium, provided the original work is
unaltered and is properly cited

The written permission of the Romanian Society of
Neurosurgery must be obtained for commercial
re-use or in order to create a derivative work.

ISSN online 2344-4959
© Romanian Society of
Neurosurgery



http://www.lapub.co.uk/

Subperiosteal drain versus subdural drain in chronic and subacute subdural hematoma burr-hole evacuation

Burr-hole evacuation remains the preferred surgical
technique, with postoperative drainage improving
outcomes [4]. The choice between subdural (SDD)
and subperiosteal drains (SPD) is contentious, with
recent studies favoring SPD for its minimally invasive
nature [5-9]. This study compares the efficacy and
complications of SPD and SDD in a single-center
experience.
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Figure 1. Types of chronic and subacute subdural hematoma
in non-contrast CT brain.

PATIENTS AND METHODS

Study Design

A prospective, randomized study was conducted at
Mansoura University Hospitals, including 200
patients (100 SPD, 100 SDD) with CSDH or subacute
SDH.

Inclusion Criteria

e Adults >18 years.

e Hematoma size 210 mm or midline shift =5 mm.
e Focal neurological deficit or GCS <14.

Exclusion Criteria
e Acute subdural hematoma.
e Previous burr-hole evacuation for CSDH.

Surgical Procedure

e Patients were positioned supinely under general
anesthesia.

e Two burr holes (frontal and parietal) were drilled,
followed by hematoma evacuation.

e Drains (SPD or SDD) were placed and connected
to a ventriculostomy bag.

e Postoperative care included  antibiotics,
antiepileptics, and supine positioning for 24
hours.

Outcome Measures

* Recurrence rate.

+ Infection, seizures, mortality.

+ Parenchymalinjury and new neurological deficits.

Statistical Analysis

Data were analyzed using SPSS v26. Qualitative data
were compared using Chi-Square and Fisher's exact
tests (p < 0.05).

two subdural drains subperiosteal drain

RESULTS

As regard recurrence rate between studied groups, it
was 14(14%) in SD group while it was 4(4%) in SP
group. As regard rate of infection between studied
groups it was 6(6%) in SD group while it was 4(4%) in
SP group.

As regard incidence of seizures between studied
groups it was 10(10%) in SD group while it was 4(4%)
in SP group. As regard mortality rate between
studied groups, it was 4(4%) in SD group while it was
2(2%) in SP group.

As regard incidence of parenchymal injury
between studied groups it was 4(4%) in SD group
while there was no parenchymal injury in SP group.
As regard incidence of new neurological deficits
between studied groups there was deterioration in
10(10%) in SD group while there was deterioration in
6(6%) in SP group.

All the outcomes were comparable between the
two groups except for the recurrence rate that was
significantly higher in the SD group.

Table 1. Comparison of outcome among studied groups

SD SP Test of
N=100(%) | N=100(%) significance
Recurrence
-ve 86(86.0) | 96(96.0) X*=6.11
+ve 14(14.0) | 4(4.0) P=0.013*
Infection
-ve 94(94.0) | 96(96.0) x?=0.421
+ve 6(6.0) 4(4.0) P=0.516
Seizures
-ve 90(90.0) | 96(96.0) x>=2.76
+ve 10(10.0) | 4(4.0) P=0.096
Mortality
-ve 96(96.0) | 98(98.0) FET =0.687
+ve 4(4.0) 2(2.0) P=0.683
Parenchymal
injury 96(96.0) | 100(100.0) | FET=4.08
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No 4(4.0) 0 p=0.121
Yes

New neurological

deficit 10(10.0) | 6(6.0) x>=1.08
Deteriorated 90(90.0) | 94(94.0) P=0.297
Improved

x2=Chi-Square test, FET: Fisher exact test *: Statistically
significant
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DISCUSSION

CSDH is a prevalent disorder in neurosurgical
practice. Surgical therapy is necessary for people
who exhibit symptoms. Level | research suggests
that removing burr holes and installing drains can
significantly lower the recurrence rate [10, 11].
According to an international study of surgeons'
practices worldwide, the most popular approach for
drain insertion was SDD placement (50%), whereas
27% of respondents utilized the SPD and 23% used
an SDD predominantly and SPD otherwise [12]. The
current study aims to compare the effectiveness of
two strategies using our own single-center
experience.

Due to its substantial influence on the prognosis
of CSDH, the key outcome chosen was the
postoperative recurrence rate [13-15].

Our results showed that SPD group has
statistically better results than SDD in terms of
recurrence. In accordance to our results, Soleman et
al. showed that recurrence rate was lower in the SPD
group (8.33%) than in the SDD group (12%) [16]

Zhang et al. (11 and 13%) [12], Chih et al. (7 and
10%) [17] and Oral et al. (6 and 8%) [18] did not reveal
a noteworthy variation in recurrence rates, whereas
Kaliaperumal et al.'s investigation revealed no
recurrences at all [19]. On the other hand, Hani et al.
(24 and 22%) [20], Glancze tal.(9and 8%)[21] and
Ishfaq (13 and 10%) [22] revealed that the SDD group
experienced fewer recurrences than the SPD group;
however, none of these investigations found
statistical significance.

A high death rate, poor prognosis, and recurrence
are all caused by significant volumes of remaining
hematoma. The dura and the subdural membrane
were suggested to be involved to initiating an
inflammatory response that yields the inflammatory
exudates. This subsequently leads to hematoma
formation and progression. The postoperative
drainage when analyzed was shown to contain
increased levels of fibrin degradation products,
plasminogen activator, kallikrein, interleukin-6,
platelet-activating factor, fibroblast growth factor
and vascular endothelial growth. These factors are
supposed to be responsible for recurrence of the
hematoma [23, 24].

In our study , the risk of seizures and infection
was higher in the SDD group, yet it showed no
statistically significant difference when compared to
SPD group.

This was consistent with the findings of a previous
meta-analysis that found no discernible link between
the frequency of epilepsy and postoperative
infection [6].

The difference was significant in favor of the SPD
as shown by Soleman and his colleagues, where the
SPD group showed significantly lower rates of
surgical infections (P =.0406) [16].

In previous investigations, neither group's
participants experienced surgical site infections or
post-operative seizures [7, 17].

The brain insult was suggested to be responsible
for development of post-traumatic epilepsy.
However, it didn't match the findings where the SDD
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technique is associated with more injury to the
parenchyma, but the rate of seizure was comparable
between the two techniques [25]. This theory should
be furtherly tested in subsequent studies.

It is theoretically possible that the contact from
the drainage increases the likelihood of CNS
infection in the SDD group. Overall infection rates
were modest in all investigations, however, and SPD
and SDD did not significantly differ from one
another. Most likely, using antibiotics appropriately
is enough to lower the risk of infection. However,
because SDD insertion is more challenging than SPD,
the frequency of superficial infections was shown to
be greater in the SDD group [16].

As regard incidence of new neurological deficits
between studied groups there was deterioration in
10(10%) in SD group while there was deterioration in
6 (6%) in SP group.

This was in contrast to Pranata et al.'s findings,
which demonstrated that parenchymal damage or
new neurological impairments were substantially
smaller (almost fourfold) in SPD than in SDD [26].
Compared to SPD, SDD is unquestionably more
invasive and more likely to result in parenchymal
damage.

In our study, mortality rate showed no statistically
significant difference between two studied groups.
This was in accordance with many previous studies.
The mortality rate reported by Xie et al. was of 3.7
and 3.8% [27] and that reported by Ding et al. was
4.8% and 4.5% [28] while Pranata et al. showed that
the mortality rate was 15.7% and 9.4% [26] in SPD
and SDD respectively.

LIMITATIONS

Short period of follow up and a smaller number of
cases limited our detailed assessment of various
parameters in our study. surgeon experience may
influence outcomes. Larger studies with longer
period of follow up are mandatory to make more
concise conclusions

CONCLUSION

SP drain is better than SD drain as regard recurrence
rate, incidence of seizures, incidence of parenchymal
injury and incidence of new neurological deficits also
it was better than SD drain as regard rate of infection
and mortality rate with no statistically significant
difference between two studied groups.

REFERENCES

1.

10.

11.

12.

13.

Nouri A, Gondar R, Schaller K, Meling T. Chronic Subdural
Hematoma (cSDH): A review of the current state of the
art. Brain and Spine. 2021;1:100300.

Lin M-S. Subdural lesions linking additional intracranial
spaces and chronic subdural hematomas: a narrative
review with mutual correlation and possible mechanisms
behind high recurrence. Diagnostics. 2023;13(2):235.
Baykal D, Gundogdu EB. Comparison of the Results of
Different Surgical Techniques in the Treatment of
Chronic Subdural Hematoma in a Training and Research
Hospital. Archives of Current Medical Research.
2024;5(3):105-10.

Laldjising ERA, Cornelissen FMG, Gadjrad]j PS. Practice
variation in the conservative and surgical treatment of
chronic subdural hematoma. Clinical neurology and
neurosurgery. 2020;195:105899.

Peng D, Zhu Y. External drains versus no drains after
burr-hole evacuation for the treatment of chronic
subdural haematoma in adults. The Cochrane database
of systematic reviews. 2016;2016(8):CD011402.

Chen C, Xiong Y, Huang X, Guo X, Kang X, Zhou J, Pan Z,
Zheng H, Zheng S, Wang L. Subperiosteal/subgaleal
drainage vs. subdural drainage for chronic subdural
hematoma: A meta-analysis of postoperative outcomes.
PloS One. 2023;18(8):e0288872.

Gupta S. A comparison of subperiosteal vs subdural
drainage in the treatment of chronic subdural
haemorrhage. Romanian Neurosurgery. 2024:341-7.
Chatzidakis S, Bakiri ZM, Faropoulos K, Fotakopoulos G,
Georgakopoulou VE, Trakas N, Sklapani P, Spandidos DA,
Yiallouris A, Papadopoulos D. Comparison of surgical
techniques for the treatment of chronic subdural
hematomas: A single-center case series. Experimental
and Therapeutic Medicine. 2024;28(2):329.

Karamani L, Januzi D, Eckard N, Senft C, Baumgarten P.
Case Report: Subgaleal drainage removal results in a fatal
complication after burr-hole evacuation of chronic
subdural hematoma. Frontiers in Surgery.
2025;12:1533629.

lvamoto HS, Lemos Jr HP, Atallah AN. Surgical treatments
for chronic subdural hematomas: a comprehensive
systematic review. World neurosurgery. 2016;86:399-
418.

Belkhair S, Pickett G. One versus double burr holes for
treating chronic subdural hematoma meta-analysis.
Canadian journal of neurological sciences. 2013;40(1):56-
60.

Zhang JJY, Wang S, Foo ASC, Yang M, Quah BL, Sun IS, Ng
ZX, Teo K, Pang BC, Yang EW. Outcomes of subdural
versus subperiosteal drain after burr-hole evacuation of
chronic subdural hematoma: a multicenter cohort study.
World neurosurgery. 2019;131:e392-e401.

Lutz K, Kamenova M, Schaedelin S, Guzman R, Mariani L,
Fandino J, Soleman J. Time to and possible risk factors for
recurrence after burr-hole drainage of chronic subdural



Mohamed Farouk Elsherif, Ahmed M. Naser, Hanee Ali

14.

15.

16.

17.

18.

19.

20.

hematoma: a subanalysis of the cSDH-drain randomized
controlled trial. World neurosurgery. 2019;132:e283-e9.
Abdullah HM, Dakurah T, Akoto H, Abaidoo B, Dakubo
JCB, Yawson AE, Wepeba G, Bankah P, Boatey |, Ametefe
M. Predictors of recurrence of chronic subdural
haematoma in a cohort study of patients presenting in a
sub-Saharan African teaching hospital. BMC neurology.
2022;22(1):346.

Grenhgj MH, Jensen TSR, Sindby AK, Miscov R, Hundsholt
T, Debrabant B, Bjarkam CR, Bergholt B, Fugleholm K,
Poulsen FR. Postoperative drainage for 6, 12, or 24 h after
burr-hole evacuation of chronic subdural hematoma in
symptomatic patients (DRAIN-TIME 2): study protocol for
a nationwide randomized controlled trial. Trials.
2022;23(1):213.

Soleman J, Lutz K, Schaedelin S, Kamenova M, Guzman R,
Mariani L, Fandino J. Subperiosteal vs subdural drain
after burr-hole drainage of chronic subdural hematoma:
a randomized clinical trial  (cSDH-Drain-Trial).
Neurosurgery. 2019;85(5):E825-E34.

Chih ANW, Hieng AWS, Rahman NAA, Abdullah M.
Subperiosteal drainage versus subdural drainage in the
management of chronic subdural hematoma (a
comparative study). The Malaysian journal of medical
sciences: MJMS. 2017;24(1):21.

Oral S, Borklu RE, Kucuk A, Ulutabanca H, Selguklu A.
Comparison of subgaleal and subdural closed drainage
system in the surgical treatment of chronic subdural
hematoma. Northern Clinics of istanbul. 2015;2(2):115.
Kaliaperumal C, Khalil A, Fenton E, Okafo U, Kaar G,
O'Sullivan M, Marks C. A prospective randomised study
to compare the utility and outcomes of subdural and
subperiosteal drains for the treatment of chronic
subdural haematoma. Acta neurochirurgica.
2012;154:2083-9.

Hani L, Vulcu S, Branca M, Fung C, ZGraggen WJ, Murek
M, Raabe A, Beck J, Schucht P. Subdural versus subgaleal
drainage for chronic subdural hematomas: a post hoc

21.

22.

23.

24,

25.

26.

27.

28.

analysis of the TOSCAN trial. Journal of neurosurgery.
2019;133(4):1147-55.

Glancz L), Poon MTC, Coulter IC, Hutchinson PJ, Kolias AG,
Brennan PM, British Neurosurgical Trainee Research C.
Does drain position and duration influence outcomes in
patients undergoing burr-hole evacuation of chronic
subdural hematoma? Lessons from a UK multicenter
prospective cohort study. Neurosurgery. 2019;85(4):486-
93.

Ishfag A. Outcome in chronic subdural hematoma after
subdural vs. subgaleal drain. Journal of the College of
Physicians and Surgeons Pakistan. 2017;27(7):419-23.
Hong H-J, Kim Y-}, Yi H-, Ko Y, Oh S-J, Kim J-M. Role of
angiogenic growth factors and inflammatory cytokine on
recurrence of chronic subdural hematoma. Surgical
neurology. 2009;71(2):161-5.

Kalamatianos T, Stavrinou LC, Koutsarnakis C, Psachoulia
C, Sakas DE, Stranjalis G. PIGF and sVEGFR-1 in chronic
subdural hematoma: implications for hematoma
development. Journal of neurosurgery. 2013;118(2):353-
7.

Lucke-Wold BP, Nguyen L, Turner RC, Logsdon AF, Chen
Y-W, Smith KE, Huber JD, Matsumoto R, Rosen CL, Tucker
ES. Traumatic brain injury and epilepsy: underlying
mechanisms leading to seizure. Seizure. 2015;33:13-23.
Pranata R, Deka H, July J. Subperiosteal versus subdural
drainage after burr hole evacuation of chronic subdural
hematoma: systematic review and meta-analysis. Acta
neurochirurgica. 2020;162:489-98.

Xie Y, Lu Q, Lenahan C, Yang S, Zhou D, Qi X. A
comparison of subperiosteal or subgaleal drainage with
subdural drainage on the outcomes of chronic subdural
hematoma: a meta-analysis. World neurosurgery.
2020;135:e723-e30.

Ding H, Liu S, Quan X, Liao S, Liu L. Subperiosteal versus
subdural drain after burr hole drainage for chronic
subdural hematomas: a systematic review and meta-
analysis. World neurosurgery. 2020;136:90-100.



