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Burr Holes and Closed-System Drainage Technique for
Chronic Subdural Hematoma

Kyu-Man Shin
Department of Neurosurgery, College of Medicine, Ewha Womans University

Objective : Chronic subdural hematoma (CDH) is collection of encapsulated ligified hematoma
in subdural space and familiar with neurosurgens. 50 patients of CDH were treated using burr
holes and closed-system drainage. This study is a retrospective clinical analysis and reviewed of
the surgical method.

Methods : Between 1995 and 2001, 50 patients with CDH had surgical treatments, using burr
holes and closed-system drainage technique at the department of neurosurgery, Ewha University
Medical Center, Mok-Dong hospital. Mean age was 61 years with a range 35—82 years. The male/
female ratio is 41/9.

Diagnosis of CDH was confirmed by CT scans. The author divided into 2 groups ; traumatic
group and atraumatic group. Retrospectively the author analysed the clinical data regarding age
group, sex ratiso, etiology, neurologic grade at admission, post-operative outcomes and outcomes
according to neurologic grade at admission. These clinical data compared the traumatic group
with atraumatic group.

Results : The number of patients were 27 in traumatic group and 23 in atraumatic groups. The
mean age in traumatic and atraumatic groups was 60 years and 63 years respectively. These
lesions generally occur in elderly with the average 61 years. The male/female ratio 21/6 in trau-
matic group and 20/3 in atraumatic group. Generally it was predominent in male patients. The
causes in atraumatic group were hypertension (2 patients), CVA (3 patients) and the others remain
unknown. The neurologic grade at admission ; 0 grade 26 (male/female = 21/5, 1 grade) 7 (m/f =
6/1), 2 grade 14 (g/f = 11/3). The outcome scale according to glasgow scale ; 5 scale 31 (m/f =
24/7), 4 scale 15 (m/f = 13/2) and 3 scale 4 (m/f = 4/0).

The outcome scale according to neurologic grade at admission was that the more neurologic
grade is good, the more outcome is better.

Conclusions : The burr holed and closed system drainage technique is simple, mininal risk, and
results in good recovery with short days of admision. This technique is considered as first choice
for the evacuation of hematoma of CDH.

KEY WORDS : Chronic subdural hematoma - Burr holes and closed-system drainage - Clinical
analysis.
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Markwalder grading for chronic subdural patients

Group O : neurologically normal
Group 1 : alert and oriented ; mild symptoms in-
cluding headache, reflex asymmetry ;
seizure
Group 2 : lethargic or disoriented with variable
neurologic deficit such as hemiparesis.
Group 3 : stuporous but responds appropriately to
noxious stimulus ; severe focal signs
such as hemiplegia.
Group 4 : comatose ; decerebrate or decorticate

posturing

Glasgow outcome scale

5 ! good recovery—resumption of nomal life despite
minor deficits ; { ‘return to work” not reliabe)

4 : moderate disability (disabled but independent) -
travel by public transportation, can work in sh-
eltered setting (exceeds mere ability to per-
form “activities of daily living”)

3 : severe disability (conscious but disabled) —de-
pendent for daily support(may be institutiona-
lized but this is not a criteria)

2 . persistent vegetative state—unresponsive &
speechless ; after 2—3 wks. may open eyes &
have sleep/wake cycles

1 : death—most deaths ascribable to primary head
injury occur within 48 hrs

B3 A7 BRI E 2% lidocain O F FAvH, 1
Rt Sk AAmEREeld e | CT48 CDH
7]’ 71 FEA 94X B8 FHLE 9F 3~4cm
HRRE 2o A4 B e, F% .?401]
oF 1. 5~2cm A7 SHE AFES APk Bgol
£ AF FHIM o dem
& WESY AF
A% AR AAE



99 R EREL £
o e Rz E9AA Hj Foie] AR B
£ B2 24-7247 W]INF| T ¥ CT 29T Yol
9 oujzEe 2% SHe ARG 5% 24
o} 67]97F B8N, $4F BF 5-7uo] H

AT,
3) 7 A

(1) % 5089 A1l o AL 61.384)01H, &
&} 417, 47} 99golglon, i Hy a7 A2
59.74, 69.2412 37} © T A WFElGrHTa-
ble 1, Fig. 1).

(2 aFd Wi

30~394]elA B2} 49, 40~494) E 27+ 457
50~594] ¥ 27t 1097 2, 60~69 Al @A} 133
70~794 Fd 217k 993} 47, 80~894 A Z 7}1
B} 2502 60~6948k 70~794014 7pE ksl
St (Table 2, Fig. 2).

(3) 2 A AxE Ju ulg
30~39A1014 Exml 39, 40~494) W 2kt on
19, 50~594] 9=} 59, 70~794 Y 2z} 39

Table 1. 2|&/+H[2laky HOf HIZ
T 8 3 e
o 21 20
o] 6 3

ey ] 214

80~894] ojAlgt 2o WA} & 2190F A9
6 R} Wol Pl ko2 o) wslgitH(Table 3
Fig. 3).

(4) vYaktold dEE
30~394e)4] A} 1%
Table 2. ¢igw

i ulE
40~494) g=} 2
atrHi2ly T Hojt|g

9, 50~59

a4 = 3039 40—49 50—59 6069 70~79 80—89
o+ 8T 4 4 10 13 9 1
a+uedTEel 0 1 2 0 4 2
e 3 2 5 8 3 0
Sich 0 1 3 2

0 0

30-39 40-49 50 59 60-69 70-79 80-89

Table. 3. FE 2|7 O HE

d ¥ 30-39 40-49 50-59 60-69 70—79 80—89
P 3 2 5 8 3 0
9 o 0 1 0 0 3 2

® 0

N W A O N

60-69

30—-39 40-49 50-59 70-79 80-89

Fig. 1. e|al+b|ejabat Ly H|S.

Fig. 3. gy &bz H4 b8,



Al 22 587 27, 60~69M9l4 @3t 57, 70~ ERelA 27oI3tH(Table 5, Fig. 5).
794 2 27t 6737 17, 80~894 HAF 1M 2& 50~

(6) Y42+ Markwalder 5
594k 70-794I BASIAOH, WA 208, oA L el e s
3902 el o Meagth(Table 4, Fig. 4). - ‘“‘: N
B9 198, 255 99 44 11387 3%, 78] 33
(5) B|)AEelA BE A e vE o] AR} (Table 6, Fig. 6).
Aelwjdol Y A4z} 157 3H R F 18HoE Table 6. 2SA| AlAH =20 Yol S
71 Bgter], FES gAA 33, 2383 a8 g9 43 0 ] 5 0 A
Table. 4. o139 bie|akz H0] HIE k= 21 6 1
d & 30-39 40-49 50-59 60—-69 70—79 80—89 o 5 1 3
H SAF 1 2 5 5 6 1 0 : Markwalder grade 0
- 1 : Markwalder grade 1
e of 0 0 2 0 1 0 2 : Markwalder grade 2
8 35
al g} ded
& Ase 30 .

25

0

w4

30—-39 40-49 50~-59 60—69 70-79 80-89

Fig. 6. YBIA| A ST} =44 H|E.

Fig. 4. o1 d|eAF e HIE. Table 7. El¢ A% dof H[g
Table 5. Bl2|AH0olA HHH Ho| HIE a3 A B C
z= A Hypert CVA 0 4 k=3 24 13 4
g 2 3 16 of 7 2
S 0 0 3 A : Glasgow outcome scdle
Hypert : hypertension B : Glasgow outcome scale 4
CVA : cerebral vascular accindent C : Glasgow outcome scale 3
a9
o

Hypert CVA ©l & A B e}
Fig. 5. H[e|&Z0llA HEY Hof B8 Fig. 7. Sl&ld3 dof blg.




A B C ol
0 22 1 3
3 3 1
2 4 10 0
s 3

. Glasgow outcome scale 5
: Glasgow outcome scale 4
: Glasgow outcome scale 3
: Markwalder grade 0
: Markwalder grade 1
. Markwalder grade 2

N—O O >

g

o,

Glagow B9 F4 53¢ AT Y 747 249+ 7
Hoz 3190]%en, Glasgow HY 5 442 BY
23139, o] 2908 F 159032, Glasgow ¥
4 F9 382 2=t 450|0tK(Table 7, Fig. 7).

(8) 4 BA Markwalder 531 W& Glasgow H
A 44
Q14 @A} Markwalder S-3°] 0¢1 8} 26994 Gl-

Sk} 2
asgow 53¢ A2 224, 479 B2 13, 382 C
T 3ol e Markwalder 155 S = Glasgow
A, B, C7t 22t 3%, 3%, 198°I3 2 M
F& Glasgow AE 4%, B7F 103, CE ggl ok & ¢
A A AT AV FEE e o O ¥
313tk (Table 8).

=l
re

CDHE o5d thiE ZddA A9 o8 9 A}
DER 47 AFHE 3] B 5 = ol Vire
how” & CDH #42] €l 7ute] gFo Qs
go|Ha A (fibrinous) Fo| 378} -7kl A
of BAA7] #& e B Al olFe] 7R
A Edo] s, YHgE FEE vo] g4J3le] CDH
9] 2392 FAFIT BEsky 18574 of AL ‘pac-
hymeningitis hemorrhagica interna” 2k B¥33ich
T8} Trotter” & CDH 2L @350] oha} 4o
2 859 B¥xE Hol AEoE iHE e
o] &gl et} o] LA 1{lel] gzlolet
3 MAsIGIch

Yamashima$} Friede” &= %4+ ARSARelA 9] &

=z J|Aus} shtel ke T AR wEo] AuHEs
FA o] M okgl Roelx| HAFutel7} ks
wAukszko 2 dalo] melchy WEsth. 3] CDH
= A A% Heidon HAuse] B oz
Sy} sole, B3] HYZo] B FHolA E3] AASH
Z A7} VRt 2 SDH7E st webd 1 $iAje
A A% S oo rs whggo] HrP,

fAF ez o] Aske] THAHL 63401, 50% o]
Aol BlaE Fhee ek Fol wat). Ao S
ol W SDH 3xte] HFAHE 614 goH, e
o] PFAYL 604 2T HYFT] FFIHL 63
Atk 9 279 183 v 230t
HlAk 238 18] Ql Akl Sy} FhH e
siatol7] wjEo] 7]o] 2at ol wWEQ] Ao F4gct
CDHE: oloild] £ukz gabog #2en® 19 2
Ho At 298, 14, HASd 2, ISP
2 ¥EZ07 whlujA] 13 dolAx wagEn®,
AR vlgAREA dgle] WEA Fal= ¥ 21,
=2 390|glth. Yl ulgo] 18%ol} HEg &
CDH 8R4 o AAg deele SFsjopsle)at
Azt

CDH Age Ak Aur} Tgo] Bk odd et
Ho] glom AxH oz AASH Az} LA A,
S WEglo] FHH O R P Ty} Y|, A
Hejo] Auieks w3 B4l & 4% $AUA 5, @
A5 thgt FRSo|). CDHY WA Agke o
WA ¥ CT ARdo] 718 =80] 5z gitk ¥ CT
ARE SA7 Hhe] B2k 2R FAke $ 9
L o]"o] glow MRI Rrk= 7hHo] wol A& o]
A 7281 7 g9l CT BFgo] 57] wo|r,

CDHE: ¥ CT 94lA o8] U S8 79 gry
we wrol whey Fopo e Rolth 29A % CT
Aol HAFE R Aebde] AL Po] FFEL
S ok 53] YAl gl e R}l Faao)
7 AdoR e AT AEEe T ot



A2k SHelA AEEE AFEA kot oy By
T Jack E wilberger'®el] 9l3tH 2~37% foH, gt
02 YEFo) 71g BYTHE o] AujHelgup! I

CDH7} ¥ 9&9] w82 12% @21} Robison'”
3} Waka'”& 20~25% %rha 849 ; Los Angeles
Contry University of Southern Calfornia Medica Cen-
ter oA 43% Kvka ot #Ee] US| 35% 1E
3950 23% or, TFoe 148 AR He)
B A3k g} RERE AT 229, AFEE
26.7%, AF—&—-F3% 33.7% 281 A8
o 4.7%, EF-FAE 47%, AFAR 2.3%%oH,
WAARE BREA Qgkon], AFR-AE 197}
24 14 lrka d).

2 FdoMe $50] 38%, #H50] 46%%3, A
F-FAR(62%), AFAR(14%), Z-FA4RUR), F
ARCR) ¢27 A-S5F—F47U7 A Tgs A
& Losangeles Country university 3¥Y ¢} z9kol}
UE F9e vEAle)7t @34tk CDH Jdef CT7F ¢
28 7 ek dhHolAg, MRI 9788 EE 39
] Hede & et A4S i o
<ol "k & MRI 942 CDH 2A19] I3 B4
& vl Wewsty {48 Y WgotHé®)
CDHY] 22" 1974\ Suzuice$} Takak'? 7t i
9} mannitald FA~FFL AFIH I der
CDH #2+8] 70%04] 852 Rallehs &2 2498 ¢
o, o] X7 He IR, ARAE, 25 A
53 5, dsld Ea35e) dFo] 4ty

g W UAskA Baieith uleki] CDH X
HE2 SuA 02 AASK Ho] X5 A1 A
olth. CDHE &8 AAEeRE AFs, 7S EAe
o2 8% AYsla S ZAAEAY 2 A 5
T JAFEE Foe] g5 sV dNELE o
Agd 8FE AASKE W Sol ik 2 CDHY)
A 7 gAo 1 gt 7w EF% A JsA
o] 7k Holok shxr, 53] o] Ane] el stz
2 &A1) Fob Asr)s Halo] oA gES 3
oA AN Q= HaAx FEPHoE Fe e
< 23 M| g5 ojol Ik 53] Sviend Gelety™ = 7
Far g% A AT EAEF 37% EFo)
Ardsisictal gk ool A= 507 CDH #AlE9

ok Do

Hooll ¥ii= oF 3~4cm EA F 1719 2cm A

BE & HAYE A7) AFF 10218
Aoz T2 RAAYoE A3 Higd
& ~4dem A% FFo| i H BH A
& Gelfoamo|tr Surgicel® AF B Besn
4] 9 B A HojA oF 2~3em Eoll
of AF-2 FAst] Wl FHU e ARAYE &9
AT A e s videz ARt f&

=

D

i

= o

4y

Mo 2 0o lo 0 Xx
i
rlo
E:S
(@)

iin)
=4
;
R
ﬁl
r il
2
'
2
o
=)
finca
o,
ofl
2,
=
2
¥
£
=N
[aR
Q
>

AETAL 255 B9 4Ho) Sk

2 o

g 5

AR 7 HAYs €5 82 509l B 1
33, 4 A Wi 424 FARFE 4
2} #l< (burr holes and closed—~system drainage)
& AP0 AYHCE o] BAEY I} AFRS
AT g 274 tste] A7t

a i

1995 3% 8 2001@7HA o558 Y A8 Felx
o CTE ZAdsla €%5& FAMZT g e
£ FE3 NEE A9 5082 3 =HAFE Bl
AT dde® sigich o I Bk 277, Hl9)
7% Bzl 239elglor, o] akrolA HEaHe
Z¥zk 60AI9F 6341 Py vlE 474 21 @ 6%
20 1302 AAZHLE 60l ksl HAlelA Wy
o] ESith e TelA e 18 24,
HEF 3o ot gl npite] 1850tk U FA] A
RAA TF0] 5 MR 0, 1, 2 58 0: 269,

1:7%, 2:14%013loH &3 Hd 452 dd 2

i W7} 95e B3] 2l BAstn g Fivs)
2 A AN7del 52 F A
&9 HAE % 71E FAREY AR )

He o] AR 528 AE AN AGaord $5
3



References

1) Virchow R : Das haematom der dura mater. Verchau-
dlungen der Phys Medizin Gesellschaft zu Wurzburg
1857 © 7 ; 134-142

2) Kotwich Z : The treatment of chroinc subdural hema-
toma by burr holes and closed-system drainage, Neu-
rosurgery clinics of North America 2000 ; july ; 11-
3 7 504-505

3) Markwalder T-M : Chronic subdural hematomas ' A
review. J Neurosurg 1981 ; 54 ~ 637-645

4) Markwalder T-M, Steinsiepe KF, Rohner M, Reichen-
bach W, Markwalder H - The course of chronic subdu-
ral hematomas after burr-hole craniostomy and closed-
system drainage. J Neurosurg 1981 ;55 - 390-396

5) Jennet B, Bond M : Assessruent of Qutcome. After se-
vere Brain Damage ; A practical scale Lancet 1975
1 . 480-484

6) Trotter W : Chronic subdural haemorrhage of traum-
atic origin and its relation to pachymeningitis hae-
morrhagica interna. Br J Surg 1914 2 ;7 271-291

7) Yamashima T, Friede R : Why do bridging veins rupture
into the virtual subdural space? J Neurol Neurosurg
Psychiatry 1984 .47 -~ 121-127

8) Greenborg MS : Handbook of Neurosurgery 4th, Lac-
kland, Flonida, Greenberg Graphics, 1997 . 731

9) Kostanian V, Choijc, Licken MA, Go JL and Zee CS :
Computed Towographic Characteristics. Neurosurgery
Clinics of North America 2000 ; July ; 13 (3) 479

10) Wilbergor JE : Pathophysiology of Eioletertion and
Recurrence of Chronic subdrual Hematoma Neurosur-
gery clinics of North America 2000 ; July * 11 3) - 436

11) Camel MGR : Treatment of chronic subdural hema-
toma by twist-drill craniostomy with continuous cathe-

ter drainage. J Neurosurg 1986 - 65 . 183-187

12) Markwalder TM, Reulen HI : Influence of neomem-
branous organization, cortical expansion and subdural
pressure on the post-operative course of chronic sub-
dural haematoma: An analysis of 201 cases. Acta Neu-
rochir Wien) 1986 - 79 ; 100-106

13) Rosenorn JGF : Long-term follow-up review of pati-
ents with acute and subacute subdural hematomas. J
Neurosurg 1978 48 ; 345-349

14) Robinson RG : Chronic Subdural Hematoma - Surgical
Management in 133 Patients. J Neurosurg 1984 © 61 ;
263-268

15) Wakai S, Hashimoto K, Watanabe N, et al : Efficacy of
Closed-System Drainage in Treating Chronic Subdural
Hematoma A Prospective Comparative Study. Neuro-
surgery 1990 26 ; 771-773

16) Williams VL and Hogg JF : Magnetic Resonance ima-
ging of Chronic Subdural Hematoma. Neurosurgery
chronic of North America 2000 ; July ; 11 (3) 494

17) Kelly DF, Nikos DL, Becker DP : Diagnosis and treat-
ment of moderate and severe head injuries in adults.
In Youmans JR (ed) * Neurological Surgery, ed 4. Phil-
adelphia, WB Saunders, 1996 *© 1640-1656

18) Samudrala S, Cooper PR : Traumatic intracranial he-
matomas. In Wikins RH, Rengachary SS (eds) * Neu-
rosurgery, ed 2, Vol 2. New York, McGraw-Hill, 2799-
2801

19) Suzuki J, Takaku A : Nonsurgical treatment of chronic
subdural hematoma [letter]. J Neurosurg 1974 41 ;
785-786

20) Svien HI, Gelety J : On the surgical management of
encapsulated subdural hematoma. A comparison of the
results of membranectomy and simple evacuation. J
Neurosurg 1964 -~ 21 ; 172-177



