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Abstract

Outcomes of Two Burr Holes with Subpericranium Closed-system Drainage of
Non-acute Subdural Hematoma

Chaiwan Charoenchoketavee MD

Department of Surgery, BMA Medical College and Vajira Hospital

Objective : To study the surgical outcomes of 2 burr holes with subpericranium close-system drainage of non-acute

subdural hematoma and the related factors.

Study design : Descriptive study.

Subjects : Eighty two patients with non-acute subdural hematoma whom were treated by this surgical technique at

BMA Medical College and Vajira Hospital between January 1, 1996 and December 31, 2000.

Methods : The clinical findings in the medical records and surgical outcomes were reviewed, the CT scan films
of all patients were evaluated and divided into 2 groups: iso-density hematoma images and low-density
hematoma images. The analysis was performed by differentiating low-density hematoma images and iso-density

hematoma images and the over all outcomes. All survivors were followed up at least 3 months after surgery.
Main outcome measures : Surgical outcomes and related factors determined statistical significantly.

Results : Two burr holes with subpericranium closed-system drainage of non-acute subdural hematoma had
recurrence rate 4.9%, mortality rate 4.9%. Post-operative outcomes were 90.2% improvement. The surgical
outcomes influence factors were ages, hematoma density, history of previous trauma, concomittant diseases,
pre-operative grading. Post-operative drainage volume and re-operation were not involved the surgical
outcomes. The iso-density group had lower ages, more history of trauma, better outcomes than low-density
group. There was no different of post-operative drainage volume in both groups. The factors that prolonged

hospitalization more than 10 days were age, history of trauma and re-operation.

Conclusion : This surgical operative procedure had a good outcomes, low recurrence rate and excellent post-operative
outcomes. The surgical outcomes influenced factors in both groups were age, history of trauma and re-operation.

Iso-density group had more better surgical outcomes.

Key words : non-acute subdural hematoma, close-system drainage, 2 burr holes technique
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i 3 (60.0%) 0 2 (40.0%) 5 (100%)
ity 71 (92.2%) 4 (5.2%) 2 (2.7%) 77 (100%)
Maximum mid-line displacement < 0.01
on pre-op CT scans
> 10 Ju. 15 (71.4%) 4 (19.1%) 2 (9.5%) 21 (100%)
< 10 Y. 59 (96.7%) 0 2 (3.3%) 61 (100%)
Snunfvean1skada 0.80
HIAARTALAY? 70 (89.8%) 4 (5.1%) 4 (5.1%) 78 (100%)
AR 2 Ava 4 (100%) 0 (0%) 0 (0%) 4 (100%)
Snuveamaifiszuvenn 0.90
101 - 200 wa. 3 (100%) 0 0 3 (100%)
201 - 300 Q. 39 (90.7%) 3 (7.0%) 1(2.3%) 43 (100%)
301 - 400 ¥Q. 32 (88.9%) 1(2.8%) 3 (8.3%) 36 (100%)
Pre-operative grading < 0.11
Grade 1 17 (100%) 0 0 17 (100%)
Grade 2 50 (100%) 0 0 50 (100%)
Grade 3 6 (75.0%) 1(12.5%) 1(12.5%) 8 (100%)
Grade 4 1(14.3%) 3 (42.9%) 3 (42.9%) 7 (100%)
Franamsnnaalulsawenia < 0.01
oun 10 U 46 (100%) 0 0 46 (100%)
aaud 10 Juduly 28 (77.8%) 4 (11.1%) 4 (11.1%) 36 (100%)
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Fediaganazmssnuildisidarilaiuukun famindy
(classical flap craniotomy) Worhdeudonsen dau
anzidonsonldrugrialiidsuwauiimemizsoui
muzaunurasuuulatluuaazitldinisinsoluazuans
anvdailunafuaznady  dnlngiigalszaadidisan
aAMdeEIn (mortality rate) HaEdRTINMIIAATVDS
T5a (recurrence rate) 1InMskdALazmiastiAuIT0
#aq A i awaiilildounaaanos wu e1ydthe
pINsnaUEIAR 33M3HIFA Sinavesmaifissuisosn
namsean nazlsznnveadouwdenfinsrowy lusisa
499 Bender MB®
oimslavdenfeudenannsoazarsmulinualdio

4 o W LR
Fasnuaumshiriaalungud lidl

Tngaiateonnnsdedia uazlusisauves Edward C*
= v = o = W 1%
FalFsnwilaunisizgnslvanfsusifisagfvainazdnld

[ @
[ ]

FugsIIstindosuazarauazldinndorllunuiuag

3

=1

Builaggaiinzliladilavessuedihlusuldan 1u
57091993 Nakaguchi H” Farndamznsinanfsyz 3
uazyhimsdawioutaldviessinondluruldgs  uadl
Tymidesmumtamsnaeszuiodaiinariiiifia recurrence
rate g4 uwagldnonumumiiidigalunsaessng
Aousnomediu frontal area yawvianistloadudilviil
pimemdslureddtugs Tunsauves Kwon TH® &
wnsiidauagldviossuslusuldaslasnduiifanin
fowdonwiin mixed density type 9z# recurrence rate
qqm’wﬁﬂ low-density type nazlnnveamadfiszung
pommdIidAIziA AL 320 ua. uaslunguiiveaman
fissinyoanitiounii 200 wa. 95 recurrence rate gani
Tusisauwes Markwalder TM* Faldvinsiisauas
Tavioszmiowuin misiveamaimolusuldgaiiasany

(YR \ L ==

naaa 10 4 manseagadumelilivdunal 40 Ju b
Sufludesrindagivioimziniiod ermisduioudensen
Hunaesfionnisudannn lusisamwes Tsutsumi K
Anvidtheinnu 257 519 Tadldnsesis MRI wag CT

scans naumsHIAnLalanaszuevialuldviaszuowuin

recurrence rate lunguiirdasazhildvieszuisezgania
nquitidanasldvioszuisann lunsauves Suzuki K
Favhmsraauazlaiossundlusuldgslacliléiing
Srldrugnuacindaf ldwofmu@siiy Hamilton MG®
Idsvaumsidalasmsdandvanduurunalilad
wardunnnidinzgndranfsuzuazlaviosziny wazido
Tmsrdalasifinzgnedranfisuzuasldvieszunisee
Fumadentumsinundihodoasenlusuldignaiadess
FUREIAUTI01UY83 Markwalder TM™ uazldlaiy
Wiuinsmegnadman 2 3 dnsfudiaininioanse
senvoamarlusuldgaldduaznuisoiinisdald
auysalnndy Tunsnunsinuadiiledlunduiiiga
Tasmsmegndnan 2 guasdeveddsugadioiinio
nagldvoszindlasidlavedliigauazminyfoudon ual
Iladllusuldgn Taoimauavosmsdavusrdald
AZAINUAZTNNTOTLLIBVDUNAMAING AR 53013
nanidsailivioszugllyanionszunnmizvonioy
fouden Fnzflummaueansiaidonsanaindinis
W1
luswaiildhmsinugihoidensenldaugs
¥iialuifounwdy (non-acute subdural hematoma)
Humsinunnzideasantdsugswiia chronic subdural
hematoma Wazwfia sub-acute subdural hematoma &a
oinsdiulngezliguuss mamquiifaiiiesnininisin
navoaduideanasiidoaialvadiillunildg aung
voamsanideaiinninnisldsumaduiiaseedudning
dildszuznarvoanisiiaoimandildsumaiuidsus
Uszanw 2 e iluszoz sub-acute subdural hematoma
UazIszezIAIVeINISAA chronic subdural hematoma
dodFnanlsanu 3 dlav Fafeudoniioonlusulign
aziinisazay (hemolized) nanmznsauiudouuds
naofluvoamar Rasiinaren1sasiawuan CT scans
Famssuuseuudenzi density un (high density images)
UAzv0UNAIDA density tiovas (low-density images)
#AYINIAIENIN high density waz low density 3¢9
wuhdinnumnuiuvesdawdeaninuiioanss Fun

8,17,19

iso-density 4AIl0991NILYLIAIVDINITALA UV
foutdeniinuudsidsulimirdulundazau  Adiuia

Idvauiinguauanimioudeaiinsiawuain CT scans
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Tavuiailu iso-density uaz low-density &1 Eward C*
Wnsanunsidagihe 111 5w 1dsauianguiuil
wwderdu Tagldvdninuailunisasiadowdendni
Snued low-density NN iso-density fazinoy
lungu  low-density uadififsurnvosdouidonriia
iso-density 11031 high density vi3e low-density fag
fneglunqu iso-density

Tunsnuiiwuidihsesiiogmansanu s1.00 +
10.98 1 Taglunqu iso-density ssfiagindy s4.2 + 1.37 1)
ualung low-density sziio1gindy 67.79 + 1.33 1 &
wildouanamanuluyneau Tusisauves Markwalder
T™™® azfiogmadladifndunsnuil dmsusandu
vounAmgAawandge szwulusandiundindany >
flsiamanafuiifsusiosns 57.3 Tavmwilungy
iso-density images 3zflilsziRteouar 100 tisainszey
naudaoInsiaIngifme i fhodaamnsodils
dwithiflseiavanuiesa: 42.7 Tasmwizlungu low-
density images @ sz ialild $5ovar 72.3 81N
msldsuuiaduionmswinasfuniunu imuisan
mansalldszneuiuoigimndudaildaummsoly
NIaNaINNY

onsdagninaiindtdihoulsawemndlundgs
iso-density uasngu low-density images wuieglungu
oIMsFu duau viowgAnssundvuilas Siwnunndige
WUIREIAUII9IUVEY Emestus RI* 5990901f001013
thaflsus  ifosnnanmveuiieauoaniliiineinisled
nafuahijuusanmin mldgeiinaazuimunnd
Wnilunquitionnsdouwduaslunguainisns e il
finasion1sly grading reumskidnazineglu grade 1
Az 2 IUNIN

Asiinzuuy grading zfm%’mgﬂwﬁu’ariaumimﬁ’ﬂ
uasndaldsumsrAaldIfues Markwalder TH® Failu
fumanauaddssdiuglaonguil fusdrnumsva
Falidnunedndifvany Bender Impairment Scale (BIS)®
Fauviadlu 4 grades 1ngsam grade o waz 1 Widoiuy
grade 1 Fannsodlaniumuieduldd deunseidan
hifigthelu grade o waznaimsriaaiidiaolu grade o
Wiy 990U 67 5o (Fovaz 81.7) uazefihulu grade
3-4 0023 1INTIUIU 15 318 MBDIUIU 8 510 ($ovas 9.8)

Favziuldnatuetieramy Fawaadidulugli 2 o
s 3 Wisuioudu wazninmsfouiisunanisinu
MAINIHIAA (post-operative outcomes) wuidduati
Ny AYN DA (p < 0.01)
SumsisagIveRdanan 2 FuRniu
iasninilidensenimilurosrildgndddiihuaiadia
HOYBINMSSNYIWEMNG Fafisuiu 4 518 (Sovas 4.9)
uazaglunguues iso-density image avua wandviiu
irkaddanusaiassVdunaldnsinudihdunguil
fauasiinanisineiazAoudNANe I @IUIBIUMS
H1AalAedT burr hole with closed-system drainage 493
Edward C'* {} recurrence rate 5088z 10.8 1U51091UUDI
Kwon TH" i recurrence rate 5ouas 4 lus1891uvea
Tsutsumi K7 # recurrence rate $avar 3.1 lusiwaiuves
Wakai S* § recurrence rate $puar 5 FeiianIMsfia
Indfivany  ualifinansznuasainisveadironainis
Sweina lusefifa recurrence Manwaszdanguin
a1 eo T wasvanueassifinaveunaifiszuivesnma
NOITTUIYUAIHIAAUDY AD 91UIU 135,180,190 UdZ 210
wa. A undy
Phinaveuvnasiiszuivesndiuilugasesiussuy
Ualugthotivua Wialumsseausausiosaassng
3-5 U uazmmﬁlv’lundn iso-density 97UIU 294.26+5.32
wa. @oAY LasAIRAtluNg low-density $1UIU 286.29+
8.71 wa.donu Fezifualndifivedu Tusisau Kwon
TH* femdodssana 320 wa. wasdufihofiiag e
iAutioonit 200 va. MinmsdnunSiimuIludihoiides
MRasnANv i inuveanarfiszinvesnindy 1w
179 wa. Fnfeunimimainn duilidonibiidasdanag
ndmsidauaslaviessunoiaihss Tinanasiled
Hasoiinalinavesmsshvmennaiu 10 u
wasidediavomia 2 ngu wuhegdluihsomilsiididy
Tagmwizlunguifiongun lavmwiclungu iso-density
images msidsziRnmsuinduiifsys mskidndnatanih
uazn1sd max mid-line displacement 910 CT scans
Aaud 10 uw. aan ssiidufdAyetuiitedAynada
nsaaa e Insfiavdidiae 3 @ou wud
asviiinadonisatuvesihodsznaudis  anwdeu

@oauilu iso-density images nisiierglinnlagmwizen
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pre-operative grading 3-4 ¥ ¢ nudsFianouldeen
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mid-line displacement 910 CT scans NoUMSHIAALAU
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system drainage) Hsiiu3Emsshudndiuilidaldua
mstnulaahiuandandsnssnlasmssna3seu
wazHamssnyIuNgu iso-density images ldwa@ndy
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