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[Abstract] Objective To investigate the clinical efficacy of two surgical approaches, trans-sinus
small-window craniotomy (TSSWCT) and combined supratentorial-infratentorial craniotomy (CSITCT), on non-
progressive trans-sinus epidural hematoma. Methods There were 67 patients with non-progressive trans-
sinus epidural hematoma who underwent TSSWCT or CSITCT. The postoperative residual hematoma,
postoperative alteration of intracranial pressure (ICP), recanalization of affected cerebral venous sinuses,
length of hospitalization, and 6-month Glasgow Outcome Scale (GOS) score of patients were retrospectively
compared. Results Compared with patients in the CSITCT group (N = 35), those in the TSSWCT group
(N =32) had significantly reduced postoperative residual hematoma near the venous sinus [(1.40 + 1.60) ml
vs (3.50 £ 2.10) ml, P = 0.000], length of hospitalization [(13.40 £ 5.70) d vs (17.30 £ 7.00) d, P = 0.015],
markedly down-regulated levels of intracranial pressure (ICP) at indicated postoperative time points [1 d:
(164.40 +33.30) mm H,O vs (198.60 +49.30) mm H.O, P =0.002; 3 d: (185.90 +47.80) mm H.O vs (226.30 +
81.60) mm H,0, P =0.017; 7 d: (154.70 = 52.50) mm H,O vs (198.30 + 84.20) mm H,0, P = 0.014)], and
distinetly improved recanalization of affected cerebral venous sinuses (87.50% vs 65.70% , P = 0.037).
Moreover, the 6-month GOS scores were not statistically different between patients in 2 groups (£ =-0.114,
P = 0.909). Conclusions Compared with CSITCT, TSSWCT is a reliable surgical approach in the
treatment of non-progressive trans-sinus epidural hematoma which has strengthened capability of evacuating
hematoma underlying affected venous sinuses, relieving the compressed venous sinus and attenuating the
intracranial hypertension.
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Figure 1 Imaging and intraoperative findings of TSSWCT. Preoperative axial CT indicated an epidural hematoma located in

bilateral transverse and confluence of sinuses (arrow indicates, Panel la). Preoperative coronal CTV revealed nonvisulization of
affected venous sinuses (arrows indicate, Panel 1b). After a 7 cm straightforward incision of scalp, a 4 cm small-window was
produced by motor-operated hobbing, and the hematoma was evacuated as thoroughly as possible (Panel 1c). Postoperative
axial CT suggested that the hematoma was evacuated thoroughly without any residue near the affected venous sinuses (Panel
1d). Postoperative coronal CTV suggested good recanalization of affected venous sinuses (Panel le). Three-dimonsional skull

CT reconstruction revealed good reposition of bone flap (arrow indicates, Panel 1f).
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Figure 2 Imaging and intraoperative findings of CSITCT. Preoperative axial CT indicated an epidural hematoma located in
left transverse sinus (arrow indicates, Panel 2a). Coronal CTV revealed nonvisulization of left distal transverse and sigmoid
sinus (arrow indicates, Panel 2b). After a 11 em "L"-shaped incision of scalp, two surgical windows with the size of 2 em x
3.50 cm and 2 em x 4 em were produced by motor - operated hobbing, and the hematoma was evacuated as thoroughly as
possible (Panel 2c¢). Postoperative axial CT suggested that the hematoma was evacuated thoroughly with a little residual of
hematoma (3.82 ml) underlying the affected venous sinuses (arrow indicates, Panel 2d). Postoperative coronal CTV suggested
that left transverse sinus became thinner (arrow indicates) and sigmoid sinus visualization was slightly improved (Panel 2e).
Three-dimonsional skull CT reconstruction revealed good reposition of two surgical bone flaps (arrow indicates, Panel 2f).
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TSSWCT and CSITCT groups

K1 NEETARHE WM T AR B — B HE
Table 1. Comparison of general data between patients in

h CSITCT TSSWCT  Statistical P yal
em (N=35) (N=32) value = MU
Sex [case (%)] 0.263  0.609
Male 25 (71.43) 21 (65.63)
Female 10 (28.57) 11 (34.37)
Age (v 5, year) 40.00 £14.60 35.30+13.60 -1.360 0.179
Preoperative 1CP 349.70+68.40 318.40+69.80 -1.853  0.068
(x£s, mm H,0)
Volume of EDH 41.90£10.60 44.00+ 9.10  0.866 0.390
(x+s, ml)
Length of EDH 740 080  720% 040 -1275 0.207
(x£s, cm)
Pattern of EDH 0367 0.545
[case (%)]
Isolated EDH 16 (45.71) 17 (53.13)
With concurrent cerebral 19 (54.29) 15 (46.87)
contusion
Affected venous sinus 0252 0616
[case (%)]
Transverse-sigmoid sinus 26 (74.29) 22 (68.75)
Superior sagittal and 9 (25.71) 10 (31.25)
confluence of sinuses
GCS (x £, score) 14.10+ 0.50 14.00+ 0.40 -0.898 0.372
Preoperative venous sinus 0.016  0.900
[case (%)]
Unobstructed 4(11.43) 3(9.38)
Obstructed 31 (88.57) 29 (90.62)

F2 /MEETFARASFEHTARAERH T RIFM AL
Table 2. Clinical efficacy of the two surgical approaches
TS N G v
Postoperative residue 3.50+ 2.10 1.46+ 0.84 -5.130 0.000
(x£s, ml)
Postoperative ICP (¥ s, mm H,0)
1d 198.60+49.30  164.40+33.30 -3.296  0.002
3d 226.30+81.60 185.90+47.80 -2.443 0.017
7d 19830 £84.20  154.70+52.50 -2.515 0.014
Hospital stay (% s, d) 1730+ 7.00  13.40+ 570 -2.486 0.015
Preoperative venous sinus [case (%)] 4365 0.037
Unobstructed 23 (65.71) 28 (87.50)
Obstructed 12 (34.29) 4(12.50)

X test for comparison of postoperative venous sinus, and ¢ test for
comparison of otherso CSITCT, combined supratentorial -infratentional
craniotomy., #F |- % FHEA fBUH P)HF A s TSSWCT, trans-sinus small-
= [N N

window craniotomy, 5 %% /N B ICP, intracranial

pressure, ’sﬁi [j\] Hi
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Table 3. Comparison of 6-month GOS scores of patients in
2 surgical groups [case (%)]*

X’ test for comparison of sex, pattern of EDH and affected venous
sinus, adjusted X’ test for comparison of preoperative venous sinus,
and ¢ test for comparison of otherss CSITCT, combined supratentorial-
infratentional craniotomy, b B BCA R IR ; TSSWCT, trans-
sinus small - window craniotomy, ¥ 5% /N # % Ml & ¥ 7 R 5 ICP,
intracranial pressure, il N JE ; EDH, epidural hematoma , il 5 &} il Jif 5
GCS, Glasgow Coma Scale, Glasgow B 2 i &

GOS (score) CSITCT (N =35) TSSWCT (N =32)
1 0 ( 0.00) 0 ( 0.00)
2 0 ( 0.00) 0 ( 0.00)
3 0 ( 0.00) 0 ( 0.00)
4 3(8.57) 3(9.38)
5 32 (91.43) 29 (90.62)

#7=-0.114,P =0.909. GOS, Glasgow Outcome Scale, Glasgow Tl J&
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b HE R BEG E B) IR 5 TSSWCT, trans - sinus small - window
craniotomy , 5 5% /)N B 1 L D) AR

I T8 B sk i v 8 bk 52 5 R o e DO
FRF A 1L 0 PR PN T B 10— RS 2 i e ik 52
P, G, AT R AR B0 SRS A
Y1 /N 6 3 B 2otk Al i e v % 52 A A0 it b .
AR R B/, AT DL SE 4 68 i kS, {8 715 B
S5 b i, 100 g B R K S 52 e TR B A g 4 Ok i
HETFERKEER. AMIRGRER, 5EHMTF
AR, /NE 8 TR 2R 58 5% 1 i ok B8 A
B B 1) 357 B g ik 2>, i ELAR S 565 1,307 KB i 9 R
B BRI, 0 Dk 52 3 i 2 0 W) 2 4 R T AR E
U I 4 A B s [

55 AL A R AT /N B B R U0 R U BR 2

(XS TN Y R - N7 AR PN = g =
IIT ARG YT 2k Al 2 R 1 15 52 ol 58 A ot Jip 1) TR

B R N AL (1) TS R TR S N
HE . (2) R AT 4T K3 CT, L K CTV Fl(E) MRV
A VK SE 0 W 5 T K K SE R e R B () B AR I
Ji 2 o (3) T 498 B i LA L vk e JEE 38 67 A v s [ s
P VK S, A0 R R KSR L (4) K SE AR B i AN
I 3 ml, — B3 ~ 4 ml B4 a0 i R AT ik 52 7
xf‘ﬁﬂﬁWmFﬁ&”<w TR i A Ak 1y R

Al 22 30T I Ak i S, AFL R KOS I 1 em POAS DR
%(@m%%%imWF—%u%%@%Eﬁm
I, G A5 % F1 AT SR FU R B b, U0 s E 1k i

Z % x

[1] Lu Z, Zhu G, Qiu Y, Cheng X. Minimally - invasive aspiration
and drainage for management of traumatic epidural hematoma

straddling transverse sinus. Neurol India, 2013, 61:111-116.



R BAC A B 2 A 2015 E 2 A5 15855 2] Chin J Contemp Neurol Neurosurg, February 2015, Vol. 15, No. 2 . 147
[2] Nelson JA. Local skull trephination before transfer is associated pressure in cerebral venous thrombosis versus idiopathic
with favorable outcomes in cerebral herniation from epidural intracranial  hypertension with transverse sinus stenosis.

hematoma. Acad Emerg Med, 2011, 18:78-85.

Neuroophthalmology, 2013, 37:1-6.

[3] Jones TL, Crocker M, Martin AJ. A surgical strategy for vertex [10] Riggeal BD, Bruce BB, Saindane AM, Ridha MA, Kelly LP,
epidural hematoma. Acta Neurochir (Wien), 2011, 153:1819 - Newman NJ, Biousse V. Clinical course of idiopathic
1820. intracranial  hypertension with transverse sinus stenosis.

[4]

[5]

[8]

[9]

Dirim BV, Oriik C, Erdogan N, Gelal F, Ulu¢ E. Traumatic
posterior fossa hematomas. Diagn Interv Radiol, 2005, 11:14-18.
Asanin B. Traumatic epidural hematomas in posterior cranial
fossa. Acta Clin Croat, 2009, 48:27-30.

Arun P. A large vertex extradural hematoma due to traumatic
bilateral coronal suture diastasis. Neurol India, 2011, 59:935 -
937.

Liu GA, Gong ZL, Yang QX, Zhang FL, Hu BH, Kong LT,
Yang HH. Surgical techniques for large trans - sagittal sinus
epidural hematoma complicated with multiple
sagittal sinus. Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi,
2007, 7:189-190.[ X [ %, =4 Ak, 45 K HE, 5k KUk, 8145 45
FLAE, ke, Rk S B RRE RSN LM I & R R 5E 2 b wk
U T AT E BRI 2500 ¢ A8, 2007, 7:189-190. ]
Wang WH, Lin JM, Luo F, Hu LS, Li J, Huang W. Early
diagnosis and management of cerebral venous flow obstruction
secondary to transsinus fracture after traumatic brain injury. J
Clin Neurol, 2013, 9:259-268.

Ridha MA, Saindane AM, Bruce BB, Riggeal BD, Kelly LP,

Newman NJ, Biousse V. MRI findings of elevated intracranial

ruptures of

Neurology, 2013, 80:289-295.
Owler BK, Besser M. Extradural hematoma causing venous
sinus obstruction and pseudotumor cerebri syndrome. Childs
Nerv Syst, 2005, 21:262-264.
Klemenc - Ketis Z, Bacovnik - Jansa U, Ogoreve M, Kersnik J.
Outcome predictors of Glasgow Outcome Scale score in patients
with severe traumatic brain injury. Ulus Travma Acil Cerrahi
Derg, 2011, 17:509-515.
Karasu A, Sabanci PA, Izgi N, Imer M, Sencer A, Cansever T,
Canbolat A. Traumatic epidural hematomas of the posterior
cranial fossa. Surg Neurol, 2008, 69:247-251.
Hu LS, Wang WH, Lin H, Yu YG, Lin JM, Li J, Luo F.
Prospective randomized controlled study on small - window
craniotomy versus ordinary large - window craniotomy in the
evacuation of epidural hematoma. Zhongguo Xian Dai Shen Jing
Ji Bing Za Zhi, 2014, 14:433-436.[ #H3%E K, T30, ik, AB%L
W, PR B, 45, B /N BT R R R R I B A . i
0 T S 1 B AL BRAE . e R AR R 2 0 2 AL 2014, 14:
433-436. ]

(s H 4 :2014-11-12)

5+ =@ [E A I IRt AT

P AU T I AR v O L B R R A 8 B A R A 2 A A 2 B i S R R 2 T kR B L v [ PR A 2 Bl 2
FE 7 (China-INT) € H [ Ji i 45795 2% 3 ) 85 6 A 32 70 19 565+ 2 Hp 60 IRG I0 6 9 38 35 P0LRE F 2015 45 4 A 25-26 H ZEdL 3Tl 4 HF .
JoR B T Ok RN L 98 T R L H AR | HR R RN R M XA TR R RSSO Ar B AN R B 5 4k 2 TR
CHEE S Z AWM ELE Y2 E R E R TS PSRN R, S AaEER TER R E ST

rh R 0L s T 45 R BOA TS W ) 1 R R Sy R A SR I PR R )t A AL, Ry ST R ER AR T Ve
BT o B — B0 g WA 0T B AR AR SO I R AU 2 1 A 40 T LR R 14 58 B AR, T O v B A e R R R TR 5 T e
B 2 i 149 A NG ST A DR 22 36, et e i 28 A 2 R R A i R TR 1 2D A, RO S R S T R DR AL BT L 5% g 4
o I AR B

UL : 2015 4 4 ] 25-26 H o $2HT T NN B : 2014454 A 1 H .

S A5 b3 ) T )

I 2 7 3« A6 i s B DX ) i 126 5 B R K JE 807 %, MR A% : 100022, BKAR N : 48, KA MIE:18511176334,(010)
65667556, 65664332 ¥ 8007, f& H.:(010) 65667304 % 8018. Email: cfevd@chinaini.orge T 17 15 % 58 25 WM 3l 2 www.cfevd.

como

HFEEFSET/\REEHERFFZRSWEL

t AR R A o R AR R SR e M A A 2 B, PUIAE BR 2 (DO R 2 2 2 2 o0 2 AR I AR R 2 2 5 N4
[l o 22 5~ 2 R 2 BORLE T 2015 4 9 3 1821 H 7 U 11 4 R AT 7 7 [ B s Jog vpolo 28 I o dploie 4 1] o 22 8 [l 1B AR AR 2 2 L i
BR A

AR T 2 AR IR AR Y KA 42 5 AR IR o R 55 3. MBELAI A% 2 1007100 KR HLIE : (010)89292552 %
839, 14 1:(010)65123754. Email:cmancn@cma.org.cno HEIE I H 52 M 35 : www.cmanen.org.cno



