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Abstract
Aim: Chronic subdural hematoma presents an increasing challenge as the population ages. Despite the plethora of
surgical techniques described, a high recurrence rate is still encountered. One of the possible risk factor for recurrence
is post-operative pneumocephalus. The technique described is focused on avoiding post-operative pneumocephalus
and obtaining complete hematoma evacuation.
Methods: We describe a simple surgical technique consisting of a temporary double air-fluid inverse drainage.
Results: The technique proposed in this paper allows the complete evacuation of the hematoma fluid and, at the
same time, the removal of intracranial air employing the same devices normally used in the standard procedure.
Conclusion: The technique proposed in this paper is safe, simple and could be highly effective.
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Introduction
Chronic subdural hematoma (CSDH) is an increasingly common
neurosurgical disease [1,2]. Its pathophysiology involves inflammation,
impaired hemostasis, angiogenesis [3,4]. These factors are mainly
mediated by cytokines harbored in the hematoma fluid [5,6]. Thus,
the main aim of surgery should be the complete removal of this liquid
[7,8]. Despite the numerous techniques described to evacuate CSDH,
the recurrence rate after burr hole surgery ranges from 9.2 to 26.5% [9].
Previous studies identified several risk factors for recurrence including
advanced age, bleeding tendency, brain atrophy, alcohol abuse,
bilateral CSDH, hematoma density, diabetes mellitus, arachnoid cyst,
postoperative posture, inflammation cytokines, and some technical
aspects of surgery [9,10-14]. Among them, postoperative subdural air
accumulation has been advocated [9,12,15,16].

The burr hole is not circular, but slightly elongated, oriented along
with the longitudinal axis of the head (Figure 1). It is carried out with a
pneumatic drill, possibly avoiding Kerrison rongeur, to reduce epidural
bleeding. Hemostasis is achieved applying bone wax. The elliptical
shape of the craniectomy is one of the keypoints of this technique.
The dura is gently coagulated and opened in two different points
representing the focus points of the ellipsoid craniectomy (Figure 2).
Both the openings are performed in a stellate fashion. The two openings
allow the generation of an open system that can be switched to a closed
one simply inserting two catheters. The posterior opening should be
slightly larger than the anterior one, allowing the future entrance of a
Jackson Pratt (JP) drain (Figure 2). We take this chance to remind the

The aim of the technique presented in this paper, is to reduce or
eliminate the postoperative accumulation of air in the subdural space
and accomplish the complete evacuation of the inflammatory fluid.

Materials and Methods
One of the major advantages of this technique is that it is tailored
for surgeons approaching CSDH under local anesthesia: in the awake
patient, it could be difficult to place the burr hole trephination at the
highest point (to reduce pneumocephalus) and over the thickest part
of the hematoma at once. In fact, these two objective can be targeted
at the same time only with general anesthesia because of the need of
the lateral decubitus. Many surgeons prefer local anesthesia to reduce
surgical morbidity because of the avoidance of endotracheal intubation.
Under local anesthesia, the surgical approach is usually performed in
the supine position with the head slightly turned toward the opposite
side of the hematoma. The head of the patient may be fixed with
adhesive tape passing over the forehead to the head of bed, which is
generally elevated to 15-20°.
The hematoma is approached over the thickest part, usually on the
parietal boss (Figure 1). The skin incision is curvilinear (thus reducing
the possibility of impaired wound healing due to the presence of the
burr hole directly under the incision) and is brought into alignment
with an eventual future skin flap for craniotomy.
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Figure 1: The drawing shows the position of the elliptical craniectomy, usually
placed posterior to the parietal eminence. The placement of the burr hole should
be over the thickest part of the hematoma.
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the subdural space via the posterior dural opening, pointing the frontal
lobe (Figure 3).
The galea is closed with 3-0 inverted Vicryl stitches in a watertight
fashion, giving only access to the Foley catheter (Figure 3).
Normal saline is infused through the JP catheter while air is gently
aspirated via the Foley catheter (Figure 4). This phase continues until
no more air comes back from the subdural space. The Foley catheter is
then removed and skin is closed.

Figure 2: In the drawing the elliptical craniectomy is represented. The underlying
dura has been cut in a stellate fashion. The anterior opening will give access to a
Foley catheter, the posterior one will initially allow the hematoma to egress and
finally the JP drain to be placed in the subdural space. The posterior opening is
larger than the anterior.

The JP drain closed system is left in situ for 48 hours. Then, when
removing the JP catheter, it is crucial to prevent any air passage through
its multiple holes applying a gentle pressure over the skin, close to the
exit point.

Discussion
The main technical nuances that distinguish this technique from
the previous ones are the following:
1) The elliptical craniectomy.
2) The dural opening in two different points (the posterior larger
than the anterior).
3) The employment of two drains (a Foley catheter for gentle air
aspiration, a JP for normal saline infusion).
4) The possibility to switch from an open system to a closed system
and vice versa easily and quickly.

Figure 3: See-through drawing representing the “C” shaped skin incision (the
galea has already been closed, skin suture have been partially applied) with
both catheter entering into the subdural space. The JP drain is tunneled through
the galea, the Foley catheter goes through the tip of the skin incision.

The rationale of this technique, in fact, is the use of the benefits of
the two main surgical technique: the “closed” technique doesn’t permit
any air entrance, but the hematoma fluid is not replaced by normal
saline rinse. The “open” technique allows complete washing of the
hematoma inflammatory fluid, but postoperative pneumocephalus is
the expected side-effect [18].
In a recent letter to the editor, Gelabert-Gonzàlez et al. remark
upon a previous paper [18,19]. Some key elements are pointed out:
1) The preference for local anesthesia. General anesthesia used on
elderly with multiple concomitant diseases may not be the best option.
The main advantage of general anesthesia is the possibility to place the
patient in the side or prone position in order to turn the burr hole to the
top of the calvaria, thus reducing post operative pneumocephalus. Of
course, patient compliance might decrease in the side or prone position
when surgery is performed under local anesthesia. The technique we
suggest in this paper is performed in the supine position but it offers, at
the same time, an easy solution to avoid pneumocephalus.

Figure 4: Drawing showing the location of intracranial air in the supine position
and the ideal position of the catheters.

reader the importance of opening the dura preventing a sudden drop of
intracranial pressure [17].
A Foley or a Nelaton catheter is inserted in the anterior opening. A
50 mL syringe in connected to the catheter and irrigation is continued
until complete removal of the inflammatory fluid via the inferior
opening.
The Foley catheter is then taken out of the subdural space, washed,
and put back into the anterior opening until it reaches about the
frontal pole (or the highest point of the subdural space, considering the
position of the head). It is connected to a 20 mL syringe.
A JP drain, after being tunneled through the galea, is inserted in
J Neurol Disord

2) The importance of irrigation. Although irrigation applied
to an open system may lead to pneumocephalus, washing out all
the hematoma fluid is the objective of the procedure [7,20,21]. The
temporary double drain technique may prevent pneumocephalus and
allows performing irrigation with inflammatory fluid removal.
The procedure described consists therefore of a temporary double
inverse air-fluid drainage.
The technique proposed in this paper is safe, simple and could be
highly effective. Clinical trials are required to clarify its efficacy.
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