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Subperiosteal drain for chronic subdural
hematoma

see Subdural drain for chronic subdural hematoma complications.

The occurrence of subdural drain for chronic subdural hematoma misplacement is unignorable
because it leads to iatrogenic drain-associated complications and seems to affect bleeding events and
hospitalization time of patients undergoing burr hole trephination for chronic subdural hematoma 1).

The use of subdural drains after surgical evacuation of chronic subdural hematoma (CSH) decreases
the risk of recurrence and has become the standard of care. Halfway through the controlled,
randomized TOSCAN (Randomized Trial of Follow-up CT after Evacuation of Chronic Subdural
Hematoma) trial, the authors' institutional guidelines changed to recommend subgaleal instead of
subdural drainage. The authors report a post hoc analysis on the influence of drain location in patients
participating in the TOSCAN trial.

The study involved 361 patients enrolled in the TOSCAN trial. The patients were stratified according to
whether they received surgery before (cohort A) or after (cohort B) the change in institutional
protocol. An intention-to-treat analysis was performed with surgery for recurrence as the primary
endpoint. Secondary endpoints were outcome-based on modified Rankin Scale scores, seizures,
infections, parenchymal brain injuries, and hematoma diameter.

Of the 361 patients included in the analysis, 214 were stratified into cohort A (subdural drainage
recommended), while 147 were stratified into cohort B (subgaleal drainage recommended). There was
a 31.78% rate of crossover from the subdural to the subgaleal drainage insertion site due to technical
or anatomical difficulties. No differences in the rates of reoperation (21.5% [cohort A] vs 25.17%
[cohort B], OR 0.81, 95% CI 0.50-1.34, p = 0.415), infections (0.47% [cohort A] vs 2.04% [cohort B],
OR 0.23, 95% CI 0.02-2.19, p = 0.199), seizures (3.27% [cohort A] vs 2.72% [cohort B], OR 1.21, 95%
CI 0.35-4.21, p = 0.765), or favorable outcomes (modified Rankin Scale score 0-3) at 1 and 6 months
(91.26% [cohort A] vs 96.43% [cohort B], OR 0.39, 95% CI 0.14-1.07, p = 0.067; 89.90% [cohort A] vs

https://neurosurgerywiki.com/wiki/doku.php?id=subdural_drain_for_chronic_subdural_hematoma_complications
https://neurosurgerywiki.com/wiki/doku.php?id=subdural_drain_for_chronic_subdural_hematoma
https://neurosurgerywiki.com/wiki/doku.php?id=burr_hole_trephination_for_chronic_subdural_hematoma
https://neurosurgerywiki.com/wiki/lib/exe/detail.php?id=subperiosteal_drain_for_chronic_subdural_hematoma&media=subgaleal_drain.jpg


Last
update:
2024/06/07
02:50

subperiosteal_drain_for_chronic_subdural_hematoma https://neurosurgerywiki.com/wiki/doku.php?id=subperiosteal_drain_for_chronic_subdural_hematoma

https://neurosurgerywiki.com/wiki/ Printed on 2025/06/26 10:11

91.55% [cohort B], OR 0.82, 95% CI 0.39-1.73, p = 0.605) were noted between the two cohorts.
Postoperatively, patients in cohort A had more frequent parenchymal brain tissue injuries (2.8% vs
0%, p = 0.041). Postoperative absolute and relative hematoma reduction was similar irrespective of
the location of the drain.

Subgaleal rather than subdural placement of the drain did not increase the risk for reoperation for
recurrence of CSHs, nor did it have a negative impact on clinical or radiological outcome. The
intention to place a subdural drain was associated with a higher rate of parenchymal injuries 2).

Subgaleal drainage system is relatively less invasive, safe, and technically easy. So it is applicable for
aged and higher risk patients 3).

Subgaleal suction drain was found to be an effective and safe method in the study of Yadav et al., for
chronic subdural hematoma surgery 4).

It significantly reduced the incidence of recurrence. Similar observations were made in the study of
Gazzeri et al. 5)

They placed the tip of suction drain on burr hole which can assist in continuous evacuation of
hematoma or collected air.

Yadav et al., placed suction tip away from burr hole site which could avoid accidental slippage of tip in
subdural space. Subgaleal drainage could avoid the risk of an acute hemorrhage from neo membrane
injury which may occur during introduction and the removal of a subdural drain. It also reduces
chances of brain parenchymal injury especially after suction drain 6).

A major complication of intracerebral hemorrhage could be due to a blind placement of the subdural
drain.

There is a report of one acute SDH after subgaleal drain 7).

The subgaleal drain reduced the chances of significant pneumocephalus in the study of Yadav et al. 8).

The placement of subgaleal suction catheter could prevent the collection of subdural air, thus
minimizing the risk of recurrence 9).

Postoperative infection in the subgaleal space has also been reported after subgaleal drainage 10).

A total of 763 patients with surgically evacuated unilateral CSDH were included for analysis. The
recurrence rate was 14% while 12% of patients died during follow-up (1 year). In a association model,
hematoma size, drain type, drainage time, presence of complications, and Glasgow Coma Score were
significantly associated to recurrence. Subdural drain was associated with a lower recurrence risk
than subgaleal drain. The preoperative model included hematoma size, hematoma density, and
history of hypertension. The postoperative model included further drain type, drainage time, and
surgical complications.

The nomograms allow easy assessment of the recurrence risk for the individual patient, providing a
better possibility for individual adjustment of treatment and follow-up. The predictive performance
indicates that significant unaccounted or unknown factors still remain. The association test found
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passive subdural drain superior to passive subgaleal drain in minimizing the risk of CSDH recurrence
11).

Systematic reviews and meta-analysis

Pranata et al. performed a systematic literature search on topics that assesses the use of SPD
compared to SDD in patients with CSDH up until November 2019 from PubMed, EuropePMC, Cochrane
Central Database, ScienceDirect, ProQuest, and ClinicalTrials.gov. The primary outcome was recurrent
CSDH, and the secondary outcomes were mortality, surgical morbidities, and modified Rankin Score
(mRS).

There were a total of 3241 subjects from 10 studies. SPD was shown to reduce recurrent CSDH (OR
0.66 [0.52, 0.84], p < 0.001; I2: 17%, p = 0.30) compared to SDD. Recurrent CSDH was lower in SPD
group in subgroup analysis at 3-months (OR 0.63 [0.49, 0.81]; I2: 68%, p = 0.04) and 6-months (OR
0.66 [0.51, 0.85], p = 0.001; I2: 77%, p = 0.01) follow-up. However, there was no difference in CSDH
recurrence upon subgroup analysis of RCTs. Similar mortality was demonstrated between SPD and
SDD group (p = 0.13). The occurrence of parenchymal injury/new neurological deficit was significantly
lower in SPD group (OR 0.26 [0.14, 0.51], p < 0.001; I2: 49%, p = 0.08). The rate of seizure, (p
= 0.57), postoperative bleeding (p = 0.29), and infection (p = 0.25) were shown to be similar in both
SPD and SDD group. Overall, the rate of surgical morbidity was significantly lower in SPD group (OR
0.61 [0.44, 0.85], p = 0.003; I2: 16%, p = 0.25). mRS at the end of follow-up was similar in SPD and
SDD group (p = 0.12).

SPD was associated with less CSDH recurrence, but a similar rate of mortality, seizures, postoperative
bleeding, and infections compared to SDD. The rate of parenchymal injury/new neurological deficit
was lower in the SPD group 12).

Using the PRISMA (preferred reporting items for systematic reviews and meta-analyses) guidelines,
eligible studies reported up to September 2019 were identified through a search of MEDLINE,
EMBASE, and Cochrane Central. Pooled estimates, confidence intervals (CIs), and odds ratios (ORs)
were calculated for all outcomes.

Ten studies with 3169 patients were included. The use of a SPD after CSDH burr hole drainage
resulted in a significant decrease in recurrences compared with the use of a SDD (OR, 0.73; 95% CI,
0.58-0.92; I2, 14%; P = 0.007). No significant differences were identified between the SPD and SDD
groups in the favorable outcomes (OR, 1.29; 95% CI, 1-1.68; I2, 0%; P = 0.05). Adverse event rates,
including mortality, seizures, and surgical infection, were not significantly different between the 2
groups. However, the use of SPDs was associated with a lower risk of parenchymal injuries compared
with SDDs (OR, 0.29; 95% CI, 0.11-0.76; I2, 0%; P = 0.01).

The results from the present meta-analysis suggest that the use of an SPD is safer and might be more
effective than an SDD in the treatment of CSDH. However, more large randomized controlled trials are
needed to investigate the use of SPDs in the management of CSDH 13).

Xie et al. searched 4 databases (PubMed, Web of Science, Embase, and Cochrane Library) for relevant
reports from January 1995 to September 2019. Two reviewers recorded the major outcomes data as
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follows: recurrence, mortality, postoperative seizures, postoperative bleeding events, surgical
infection, pneumocephalus, modified Rankin scale scores, and Glasgow outcome scale scores. The
pooled odds ratios (ORs) and 95% confidence intervals (CIs) were calculated.

A total of 3149 patients from 10 studies were included in our analysis. Compared with the SSD group,
the SPGD group had a lower recurrence rate (OR, 0.72; 95% CI, 0.57-0.91) and a smaller risk of
postoperative bleeding (OR, 0.41; 95% CI, 0.22-0.78). Also, no significant differences were found in
the incidence of mortality (OR, 0.79; 95% CI, 0.54-1.18), postoperative seizures (OR, 0.74; 95% CI,
0.39-1.40), surgical infection (OR, 0.98; 95% CI, 0.55-1.76), pneumocephalus (OR, 0.58; 95% CI,
0.28-1.20), modified Rankin scale score 0-3 (OR, 1.04 at discharge; OR, 1.33 at 6 months), and
Glasgow outcome scale score 4-5 (OR, 1.48; 95% CI, 0.82-2.67).

Burr hole craniotomy with SPGD can be recommended as an effective and safe surgical therapy for
patients with chronic subdural hematoma owing to its lower recurrence rate and reduced incidence of
postoperative brain injuries, in addition to no increase in the rate of some postoperative
complications. However, more studies are necessary for further confirmation 14).

Trials

The chronic subdural hematoma (cSDH)-Drain trial compared chronic subdural hematoma recurrence
rates and clinical outcomes associated with the use of subperiosteal drain (SPD) and subdural drain
(SDD) after burr-hole drainage for cSDH. This subgroup analysis aimed to determine, whether one
drain type is preferable for patients treated with platelet inhibitors (PI) or anticoagulants (AC). This
subanalysis included 133 patients treated with PI/AC of the 220 patients from the preceding cSDH-
Drain trial. For these patients the association between the drain type used and recurrence rates,
mortality, as well as clinical outcome at 6 weeks and 12 months follow-up were analyzed using a
logistic regression analysis model. Additionally, recurrence rates, clinical outcome, and mortality were
assessed for each PI or AC type separately. The insertion of SPD was associated with 7.35%
recurrence rates compared to 13.85 % with SDD in patients treated with PI or AC (OR 0.41, 95% CI
0.06 - 2.65, p=0.36). Outcome measurements and mortality did not differ significantly between both
groups at 6 weeks and 12 months follow up. In addition, there was no statistically significant
association between drain type and recurrence rate or mortality when comparing data for each PI or
AC type. At 24 hours after surgery, significantly more patients under phenprocoumon and natrium-
dalteparin had a GCS between 13 and 15 in the SDD group compared to the SPD group (p=0.006),
while at 6 weeks follow up significantly more patients in the SDD group treated with ASA had a good
mRS (p=0.01). At 12 months no significant difference in outcome measurements was seen for all PI
and AC types In patients treated with PI or AC, the insertion of SPD after burr-hole drainage of cSDH
showed comparable recurrence, mortality, and long term outcome rates when compared to SDD 15).

Soleman et al. administered a survey to neurosurgeons worldwide with questions relating to the
surgical treatment of chronic subdural hematoma, with an emphasis on their practices concerning the
use of a drain.

The preferred surgical technique was burr-hole drainage (89%). Most surgeons prefer to place a drain
(80%), whereas in 56% of the cases the reason for not placing a drain was brain expansion after
evacuation. Subdural drains are placed by 50% and subperiosteal drains by 27% of the responders,
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whereas 23% place primarily a subdural drain if possible and otherwise a subperiosteal drain. Three
quarters of the responders leave the drain for 48 hours and give prophylactic antibiotic treatment,
mostly a single-shot dose intraoperatively (70%). Routine postoperative computed tomography is
done by 59% mostly within 24-48 hours after surgery (94%). Adjunct treatment to surgery rarely is
used (4%).

The publication of grade I evidence in favor of drain use influenced positively this practice worldwide.
Some surgeons are still reluctant to insert a drain, especially when the subdural space is narrow after
drainage of the hematoma. The insertion of a subperiosteal drain could be a good alternative solution.
However, its outcome and efficacy must be evaluated in larger studies 16).
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