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Abstract 
Strengths and limitations of subdural versus subperiosteal drain location after burr hole evacuation of chronic subdural 

hematoma (CSDH) are currently debated. The safety of subdural placement of a drain has been questioned in a recent 

study by Soleman et al from 2019, showing a misplacement rate of 17%, and these results have been further highlighted 

by the same authors, with a slightly lower misplacement rate of 15.8%, in the recent paper “When the drain hits the brain”. 

The safety of subdural drainage for CSDH depends to a high degree on type of drain and surgical technique. 

In this technical note, we describe drain type and technique for drain placement which is standardized in Denmark. 
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Introduction 
Since the randomized controlled trial of Santarius et al. (Santarius et al., 2009), most neurosurgeons have used 

postoperative drainage after burr hole evacuation of chronic subdural hematoma (CSDH). Santarius et al. used subdural 

drains, but it remains to be established if this position is superior to the subperiosteal position. In our 2010-2012 national 

cohort, a subperiosteal drain predicted a higher recurrence rate than a subdural drain (Andersen-Ranberg et al., 2019). In 

an attempt to clarify this, Soleman et al. carried out a two-center randomized trial (Soleman et al., 2019). In the report 

from the trial it was noted and emphasized, that it appears to be more dangerous to insert a drain in the subdural space 

than in the subperiosteal space (17% versus 0% misplaced drains). A figure with a computed tomography (CT) scan with 

a drain penetrating into the right hemisphere caught our attention. This type of complication is likely to be avoided by 

using a soft drain and our technique for insertion, as we describe in this note.  

 

Methods and materials 
We use subdural drainage at all neurosurgical departments in Denmark. We use a multichannel soft silicone drain (Spiral 

Drain, RedaxTM, figure 1). The technique for insertion is illustrated in figure 2 and can be used regardless of the width of 

the subdural space. The drain is “doubled up” with a pair of anatomy forceps and introduced in the burr hole. As the grip 

is released, the drain will unfold on the surface of the inner hematoma membrane/brain. Once the drain tip is in the 

subdural space, it can be advanced a few centimeters without penetration of internal hematoma capsule or brain. We use 

a single 13 mm burr hole and a subdural drain length of ideally 5 cm, but shorter if needed. 

 

Discussion 
Variables like properties of the drain, insertion technique, experience of the surgeon, length of the subdural drain segment 

and width of the subdural space are likely to influence the risk of brain injury and hemorrhage caused by insertion of a 

subdural drain. The first four variables can be altered, whereas the width of the subdural space after evacuation cannot. 

As such, when discussing potential variables of importance for misplacement of subdural drains, one needs to assess all 

of the above and not only address the width of the subdural space as is the case in current literature (Kamenova et al., 

2020). 

The authors of this technical note constitute the steering group of the Danish Chronic Subdural Hematoma Study 

(DACSUHS). We represent all neurosurgical departments in Denmark and we are in charge of national guidelines for 

CSDH (Ronn Jensen et al., 2018), as well as national standardization of the surgical technique implemented in 2018. In 

Denmark, 756 patients underwent surgery for CSDH since the standardization. We do see complications, including 

intraoperative brain injury and hemorrhage, which may lead to introduction of even a soft drain in the parenchyma, but 

our impression is that primary misplacement of the drain is very rare.  We acknowledge that if a postoperative CT was 

routinely performed, we would probably identify more clinically insignificant irregularities, including suboptimal drain 

position as reported in other retrospective studies, to support the findings of Soleman et al (Sjavik et al., 2017). 

Nevertheless, in Denmark we reserve control CT for symptomatic cases only.   

Considering the 12.5% rate of symptomatic drain misplacements reported by Kamenova et al, we believe that the present 

note can potentially save many patients from complications caused by misplaced subdural drains. 

 



4 
 

 



5 
 

Funding 

No funding was received for this research. 

 

Conflict of Interest 

All authors certify that they have no affiliations with or involvement in any organization or entity with any financial 

interest (such as honoraria; educational grants; participation in speakers' bureaus; membership, employment, 

consultancies, stock ownership, or other equity interest; and expert testimony or patent-licensing arrangements), or non-

financial interest (such as personal or professional relationships, affiliations, knowledge or beliefs) in the subject matter 

or materials discussed in this manuscript. 

 

Ethical approval 

Not relevant, technical note. For this type of study formal consent is not required. 

 

References 

 

1) Andersen-Ranberg, N. C., Debrabant, B., Poulsen, F. R., Bergholt, B., Hundsholt, T., & Fugleholm, K. 
(2019). The Danish chronic subdural hematoma study-predicting recurrence of chronic subdural 
hematoma. Acta Neurochir (Wien), 161(5), 885-894. doi:10.1007/s00701-019-03858-9 

2) Kamenova, M., Wanderer, S., Lipps, P., Marbacher, S., Mariani, L., & Soleman, J. (2020). When the Drain 
Hits the Brain. World Neurosurg. doi:10.1016/j.wneu.2020.02.166 

3) Ronn Jensen, T. S., Andersen-Ranberg, N., Poulsen, F. R., Bergholt, B., Hundsholt, T., & Fugleholm, K. 
(2018). [National guidelines for treatment of chronic subdural haematoma]. Ugeskr Laeger, 
180(42).  

4) Santarius, T., Kirkpatrick, P. J., Ganesan, D., Chia, H. L., Jalloh, I., Smielewski, P., . . . Hutchinson, P. J. 
(2009). Use of drains versus no drains after burr-hole evacuation of chronic subdural haematoma: a 
randomised controlled trial. Lancet, 374(9695), 1067-1073. doi:10.1016/s0140-6736(09)61115-6 

5) Sjavik, K., Bartek, J., Jr., Sagberg, L. M., Henriksen, M. L., Gulati, S., Stahl, F. L., . . . Jakola, A. S. (2017). 
Assessment of drainage techniques for evacuation of chronic subdural hematoma: a consecutive 
population-based comparative cohort study. J Neurosurg, 1-7. doi:10.3171/2016.12.Jns161713 

6) Soleman, J., Lutz, K., Schaedelin, S., Kamenova, M., Guzman, R., Mariani, L., & Fandino, J. (2019). 
Subperiosteal vs Subdural Drain After Burr-Hole Drainage of Chronic Subdural Hematoma: A 
Randomized Clinical Trial (cSDH-Drain-Trial). Neurosurgery, 85(5), E825-e834. 
doi:10.1093/neuros/nyz095 

 

 

 



6 
 

Figures with legends 

 
 

Figure 1. Photograph of the open 4-channel soft spiral drain used for subdural drainage of CSDH in Denmark. The 

drain is shortened to 5 cm before insertion. Insert (right) shows details of drain profile. 
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Figure 2. The four steps (A-D) of our technique for placement of a soft subdural drain is depicted in drawings. The 

outer drain diameter is 3.2 mm and the burr hole diameter is 13 mm. 

 

 

 


