MEDICAL PRACTICE

Management of chronic subdural haematoma: burr hole
drainage, replacement with Hartmann's solution, and
closed-system drainage

TH Aung, WK Wong, HP Mo, CS Tsang

Although the treatment of chronic subdural haematoma by burr hole drainage has been performed in
the past with or without using a closed drainage system, the problem of intracranial air entrapment still
persists and can cause a deterioration in the level of consciousness or seizures in the postoperative period.
Cerebral infarction may also develop a few days after surgery because of the intracranial hypotension
that occurs during the drainage procedure. In an attempt to minimise these complications and to prevent
cerebral infarction and its attendant morbidity, we have developed a technique of treating chronic sub-
dural haematoma—namely, performing burr hole drainage, irrigation and replacement of the haematoma
with Hartmann'’s solution, and closed-system drainage of the subdural space with a silicone catheter. The
blood pressure is closely monitored and maintained by the infusion of fluids throughout the procedure.
An illustrative case using this technique is presented in this paper.
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Introduction Methods

Chronic subdural haematoma is one of the most cofatients

mon problems observed in neurosurgery, especiallyfitom July 1996 to June 1998, 50 elderly Chinese
elderly patients. Typically, elderly patients are oftepatients with chronic subdural haematoma underwent
frail and malnourished. The goal of evacuating thgurgery in the Neurosurgical Division of the Depart-
haematoma thus often conflicts with the goal of miniment of Surgery at Princess Margaret Hospital. They
mising anaesthetic and surgical risks. Several approachese followed up for 3 months. All patients had
involving simple burr hole drainage with or withoutgiven a definite history of falling on level ground and
subsequently performing closed-system drainage hasestaining head trauma. The mean duration from the
been used, with variable resultsThe main problem injury to the detection of chronic subdural haematoma
after surgery is the intracranial accumulation of aisvas 1 month and varied from 3 weeks to 3 months.
which causes compression of the brain or rehaemorrhage.

Attempts to drain chronic subdural haematomas by enddperative technique

scopic means or by the inflation of the subdace All patients underwent surgery in the supine position
with carbon dioxide have also been described and hawespective of where the burr hole was made. In gen-

achieved good results. eral, two burr holes were drilled if the haematoma was
unilateral, and three to four burr holes were drilled if
Department of Neurosurgery, Princess Margaret Hospital, bilateral haematomas were detected. After straight
i—lolPrincHelss M;rgaret Hospital Road, Laichikok, scalp incisions in the frontal and occipital regions had
owloon, Rong Kong . . .
TH Aung, FRACS, FHKAM been made, burr holes were succgsswely_drllled_ with
WK Wong, MB, BS, MRCS (Edin) a craniotome (3M Health Care, Irvine [Calif], United
HP Mo States). Dura in the frontal burr hole was opened to
CS Tsang . .
decompress the haematoma slowly; the dura in the
Correspondence to: Dr TH Aung occipital burr hole was then opened. It was very
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important to inform the anaesthetist prior to pe
forming the drainage that the blood pressure shot
be closely monitored and maintained at normal levelsGrade 0  Patient neurologically normal

while infusing normal saline during surgery. The Grade 1  Patient alert and orientated; absence of mild

. . . . symptoms such as headache, or mild neurologi-
rate of infusion was adjusted as required to prevgnt cal deficit such as reflex asymmetry

hypotension from occurring. Grade 2 Patient drowsy or disorientated, or variable
neurological deficit such as hemiparesis

d Grade 3  Patient stuporous but responding appropriately
to noxious stimuli; severe focal signs such as

IdThe Markwalder chronic subdural haematoma $cale

A Silastic catheter of 2.5-mm outer diameter an

2-mm inner diameter (Maliphant International Sales hemiplegia
Ltd., Hong Kong, China) was introduced into th¢ Grade 4 Patient comatose with absent motor
subdural space through the frontal burr hole, and the (250 NEES D) BRI TL ST BlaEE s Er

decorticate posturing

space was irrigated with Hartmann’s solution unt
the return fluid from the occipital burr hole became
clear. The catheter was then brought out through2ayear study period. Their mean age was 62 years
stab scalp incision that was made approximate(yange, 54-72 years). Thirty patients presented with
2.5 cm posterior to the frontal scalp incision, and subdural haematoma of grade 3 on the Markwalder
three-way stopper was connected. While irrigatioohronic subdural haematoma scale (Bb%) he
with Hartmann’s solution was continued, the occipitatondition of 20 (67%) of the 30 patients improved
scalp wound was closed in two layers using an inn&r grade 1 and that of 10 (33%) patients improved to
suture of 2-O poly(glycolide-lactide) and an outegrade 2 immediately after surgery. After 2 weeks of
suture of 3-O nylon. The irrigation system was theactive rehabilitation, the condition of all patients was
elevated above the level of the head and the frontaclassified as grade 1 or grade 0, and all patients were
scalp wound was closed in two layers. In this wagischarged home. Of the 12 patients who presented
air that was trapped in the subdural space could W&h grade 2 subdural haematoma at the time of hos-
expelled until the last scalp stitch was inserted. Thgtal admission, the condition of eight (67%) patients
three-way stopper was then closed and connectednproved to grade 1 and that of four (33%) patients
a simple chest-drainage bag. improved to grade 0. The remaining eight patients had
grade 1 subdural haematoma, which was reclassified
Postoperatively, the patient was restricted to bedrest grade 0 after treatment (Table). None of the 50
in the supine position with the head resting on ormatients had seizures before or after surgery, and no
pillow. The chest-drainage bag was hung above theophylactic anticonvulsants were given to any of the
head and the three-way stopper was opened towapddients. In general, the condition of all the patients
the drainage bag to dispel any residual air, which migimiproved by one or two grades compared with their
have been trapped in the subdural space with tpesoperative status, and none of them had fluid recol-
subdural fluid. The drainage bag was then brouglection or required subsequent surgery. Postoperative
down to the level of the bed after 12 hours; it wasomputed tomography was performed 1 week and 6
removed within 48 hours of the operation. The patiemteeks after the surgery (Fig).
was then allowed to sit out of bed and walk or
commence physiotherapy. Discussion

Results Chronic subdural haematomas are encountered in 10%
of elderly patients who present with head trauma
Twenty-nine men and 21 women were admitted t@npublished data, 1998). The methodology of manage-
the Department of Surgery at the Princess Margamaent varies between different centres. In patients
Hospital with chronic subdural haematoma during thelder than 50 years, the mass of the brain is reduced

Table. Outcome of burr hole and closed-system drainage of 50 patients with chronic subdural haematoma

Preoperative grade on Patients Sex Postoperative grade on
Markwalder scale No. (%) M:F Markwalder scale
1 8 (16) 4:4 0
2 8 (16) 5:3 1
4 (8) 2:2 0
3 20 (40) 12:8 1
10 (20) 6:4 2
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Fig. Axial computed tomography scans of a patient with left chronic subdural haematoma
(a) note the significant midline shift before the drainage procedure; (b) scan at 1 week after surgery showing symneetrgtoiite
and the minimal accumulatiaof air; (c) scan at approximately 6 weeks after burr hole drainage

by approximately 200 g, which results in an increasddeatment of chronic subdural haematoma using
extracerebral volume of up to 18%his extra volume osmotherapy with 20% mannitol has been described
can be occupied by the haematoma before a considerthe literaturé? However, it may be imprudent to
able rise in intracranial pressure occurs. In additiongive this treatment to patients who have severe dehy-
slowly progressing haematoma allows the brain tration; furthermore, mannitol cannot eliminate the
adjust to the new situation by compressing the venoosass lesion.
channels, thus providing further space for the hae-
matoma to expantdOnce the subdural membrane is When a reservoir is inserted to aspirate a recurrent
well developed, a new chain of events determines teabdural haematoma, the infection rate is 2'1%.
outcome. The outer membrane produces a layer ©@faniotomy and membranectomy were previously
thin-walled sinusoidal vascular channels. Because @served for those instances when the subdural haema-
the presence of loose cell junctions, the membramema reaccumulated or when the haematoma remained
is liable to bleed. The membrane also functions olid and not yet liquefiett!” From our early obser-
absorb subdural fluid. As long as there is a balaneations when performing burr hole drainage without
between the expanding and absorptive forces, the simserting a catheter, sudden decompression of the
of the haematoma remains constant and the patidmain, especially due to drainage from the occipital
remains asymptomatic. Any factor that disrupts thieurr hole, sometimes results in a reduction in blood
pressure gradient between the sinusoidal channelspiressure and substantial postoperative cerebral
the capsule and haematoma’s cavity can encourdgéarction and convulsions (unpublished data, 1998).
further bleeding. Such factors include sustainin§ubdural tension pneumocephalus (the Mount Fuji
repeated trauma or changing, from the horizontal and air-bubble signs) sometimes develops following
sitting positions to the upright position. A transiensurgery for chronic subdural haematoma, and the
reduction in intracranial pressure following a Valsalvaatient’s condition can deteriorate postoperatites;.
manoeuvre can lead to an expansion of the haEhe endoscopic removal of the organised and multi-
matom&® In addition, the activation of the kallikrein- loculated chronic subdural haematoma has been per-
kinin cascade, increases vascular permeability and nfaymed with local anaesthesia in frail patients with
cause blood extravasation and plasma exudation framme succe$’?*Recurrent bleeding and mass effects,
the capillaries into both the outer membrane and tiseich as a midline shift, have been reported when
haematoma cavity, thereby enlarging the haematomaxygen or carbon dioxide have been used to replace
the haematoma following single—burr hole drainage
To manage symptomatic chronic subdural ha@nd sealing of the burr hole site with bone Wwax.
matoma, several methods have been adopted—namely,
burr hole drainage without the insertion of a catheter, The technique that was adopted in this study is
or more invasive procedures such as craniotomy asiinple and physiologically acceptable in view of the
excision of the subdural membrane. After performingxistence of the limited extracerebral space and the
a burr hole evacuation followed by the irrigation otourse of development of chronic subdural haematoma
the subdural cavity with saline, the rate of reoperatidn the elderly. Filling the extracerebral space that was
varies between 2.7% and 30%8* A non-surgical previously occupied by the liquefied haematoma
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with Hartmann’s solution or xanthochromic fluid, and. Markwalder TM, Reulen HJ. Influence of neomembranous
allowing the brain to expand with a minimal or no o©rganisation, cortical expansion and subdural pressure on

: : P : - he post-operative course of chronic subdural haematoma—
introduction of air in the postoperative period results " PoSt-0P urat
P P P an analysis of 201 cases. Acta Neurochir (Wien) 1986;79:

in a good recovery. Flushing out air from the subdural 44 ¢

space during surgery an_d elevating the drainage bﬂg Fujisawa H, Ito H, Nomura S, Toyosawa M. Kallikrein-kinin
above the head level during the 48-hour postoperative system in chronic subdural haematomas: its roles in vascular
period also minimises the amount of air in the intra- permeability and regulation of fibrinolysis and coagulation. J
cranial cavity and eliminates the problems of subdural ﬁeurm Neklﬂr&&gﬁ Psychlaé:jy 1$)|9r]5;59:388-94i_ o oti1a
tension pneumocephalus. Keeping the brain in tfe ©@meron MM. Chronic subdural haematoma: a review o

il f bhvsioloaical uti h h . cases. J Neurol Neurosurg Psychiatry 1978;41:834-9.
milieu of physiological solution rather than mtro'g Eggert MR, Harders A, Weigel K, Gilsbach J. Recurrence fol-

ducing air faC”it_ateS earli_er_ eXpanSi_On of the_ c_erebrum, lowing burr hole trephination of chronic subdural hematomas
as the absorption coefficient of air containing 21% [in German]. Neurochirugia (Stuttg) 1984;27:141-3.

oxygen and 0.04% carbon dioxide is lower than th&P. Oku Y, Takimoto N, Yamamoto K, Onishi T. Trial of a new
of the fluid used. Nagata et’ahave reported a cor- operative method for recurrent chronic subdural hematoma. J

. . .. . Neurosurg 1984;61:269-72.
relation between the volume of air remaining in th 1. Robinson RG. Chronic subdural hematoma: surgical manage-

haematoma cavity with the time required for the ment in 133 patients. J Neurosurg 1984;61:263-8.
disappearance of the haematoma cavity. The volumg suzuki J, Takaku A. Nonsurgical treatment of chronic
of air is large among cases showing recurrence. Moni- subdural hematoma. J Neurosurg 1970;33:548-53.
toring the blood pressure and maintaining it by introt3. Laumer R, Schramm J, Leykauf K. Implantation of a reservoir
ducing fluids after the dura is opened, and gradually for recurrent subdural hematoma drainage. Neurosurgery

. . 1989;25:991-6.
draining the chronic subdural haematoma from t % Bender MB, Christoff N. Nonsurgical treatment of subdural

frontal and especially the occipital burr holes can pematomas. Arch Neurol 1974:31:73-9.
prevent the development of postoperative cerebrgy. markwalder TM, Seiler RW. Chronic subdural hematomas: to
infarction or convulsior® drain or not to drain? Neurosurgery 1985;16:185-8.

16. McKissock W, Richardson A , Bloom WH. Subdural hae-

In conclusion, a good understanding of the agein ma_toma. A review of 389 cases. I__ancet 1960;1:1365-9.
. . . Svien HJ, Gelety JE. On the surgical management of encapsu-
brain and the development of chronic subdural hae-

. . . . lated subdural haematoma. A comparison of the results of
matoma in elderly patients can minimise or eliminate yempranectomy and simple evacuation. J Neurosurg

postoperative complications. The morbidity encoun- 1964:21:172-7.
tered in these elderly patients is quite significant ari@. Baker MA. Postoperative tension pneumocephalus: report of
expends human and financial resources. Hence, we2 cases and typical computed tomographic findings. J Am

recommend this simple burr hole drainage procedure ©Steopath Assoc 1986,86:285-8. .
for the treatment of chronic subdural haematoma %8' Lunsford LD, Maroon JC, Sheptak PE, Albin MS. Subdural
tension pneumocephalus. Report of two cases. J Neurosurg

avoid postoperative complications in elderly patients. 1979-50:525-7.

20. Pop PM, Thompson JR, Zinke DE, Hasso AN, Hinshaw DB.

References Tension pneumocephalus. J Comput Assist Tomogr

1982;6:894-901.

1. Kitakami A, Ogawa A, Hakozaki S, Kidoguchi J, Obonai C21. Raggio JF, Fleischer AS, Sung YF, Hoffman JC. Expanding
Kubo N. Carbon dioxide gas replacement of chronic subdural pneumocephalus due to nitrous oxide anesthesia: case report.
haematoma using single burr-hole irrigation. Surg Neurol Neurosurgery 1979;4:261-3.
1995;43:574-8. 22. Ishiwata Y, Fujitsu K, Sekino T, et al. Subdural tension

2. Aoki N. Subdural tapping and irrigation for the treatment of pneumocephalus following surgery for chronic subdural
chronic subdural haematoma in adults. Neurosurgery hematoma. J Neurosurg 1988;68:58-61.
1984;14:545-8. 23. Rodziewicz GS, Chuang WC. Endoscopic removal of

3. Aoki N. A new therapeutic method for chronic subdural organized chronic subdural hematoma. Surg Neurol 1995;43:
hematoma in adults: replacement of the hematoma with 569-73.
oxygen via percutaneous subdural tapping. Surg Neur@#. Perneczky A, Tschabitscher M, Resch KD. Endoscopic
1992,38:253-6. anatomy for neurosurgery. New York: Thieme; 1993:13-5.

4. Markwalder TM, Steinsiepe KF, Rohner M, Reichenbach W25. Nagata K, Asano T, Basugi N, Tango T, Takakura K. Studies
Markwalder H. The course of chronic subdural hematomas on the operative factors affecting the reduction of chronic
after burr-hole craniostomy and closed-system drainage. J subdural hematoma, with special reference to the residual air
Neurosurg 1981;55:390-6. in the hematoma cavity [in Japanese]. No Shunkei Geka

5. Tabaddor K, Shulmon K. Definitive treatment of chronic  1989;17:15-20.
subdural hematoma by twist-drill craniostomy and closed26. Rubin G, Rappaport ZH. Epilepsy in chronic subdural
system drainage. J Neurosurg 1977;46:220-6. haematoma. Acta Neurochir (Wien) 1993;123:39-42.

386 HKMJ Vol 5 No 4 December 1999



