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Clinical study of evacuation of hematoma in supratentorial hypertensive cerebral
hemorrhage under neuroendoscopy
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[Abstract] Objective To explore the value of neuroendoscopic approach for hematoma evacuation
in the treatment of supratentorial hypertensive cerebral hemorrhage. Methods From January 2017 to
December 2018, a total of 56 patients with supratentorial hypertensive cerebral hemorrhage were studied.
Using of 3D-Slicer software and mobile phone software to locate the hematoma site. Hematoma evacuation
was performed under neuroendoscopic approach. After operation, hematoma clearance rate and rebleeding,
secondary cerebral edema and the related complications such as aspiration pneumonia were observed by
CT. Glasgow Outcome Scale (GOS) was used to evaluate prognosis, Barthel Index (Bl) was used to evaluate
activities of daily living, and the incidence of complications such as pulmonary infection and rebleeding was
recorded. Results All of the 56 patients successfully completed the neuroendoscopic approach operation.
Hematoma clearance rate was > 85% . There was no secondary hydrocephalus occurred. Six patients
(10.71%) developed pulmonary infection, one patient (1.79%) occurred rebleeding. After an average follow-
up of 8 months, 11 cases (19.64%) recovered well; 27 cases (48.21%) lightly disabled; 15 cases (26.79%)
severely disabled; and 3 cases (5.36%) were living in vegelative state; and there were no death. In BI
scores, 30 cases > 60, 8 cases were 40-60, 15 cases were 20-40, 3 cases were 0. Conclusions The
neuroendoscopic surgery approach for treatment of supratentorial cerebral hemorrhage is simple, easy to
operate with less damage and lower incidence of complications. The required equipments are simple and
more suitable for basic-level hospital.
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Figure 1 A 40-year-old male patient diagnosed as cerebral hemorrhage in left basal ganglia. Endoscopic neurosurgery was
performed by the left frontal keyhole approach. Head CT examination findings before and after the operation
axial CT showed that cerebral hemorrhage in the left basal ganglia was not broken into the ventricle (arrow indicates), the

Preoperative

midline was skewed to the right (Panel 1a). Postoperation axial CT showed hematoma evacuation, the drainage tube was placed
in the operation area, the clearance rate was about 98.12%, no secondary hydrocephalus, edema in the operation area was not
obvious, and the midline structure was normal (Panel 1b). Figure 2 A 56-year-old male patient diagnosed as left thalamic
hemorrhage broke into the ventricle. Neuroendoscopy removed the hematoma by the left frontal keyhole. CT findings before
and after surgery Preoperative CT showed that left thalamic hemorrhage broke into the ventricle (arrow indicates, Panel 2a).
Postoperation axial CT showed cerebral ventricle and thalamic hemorrhage clearance, the clearance rate was 85.30%, one pipe
was placed in left lateral ventricle during operation (Panel 2b). Figure 3 A 52-year-old female patient diagnosed as left
subcortical hemorrhage of the temporal lobe, no vascular malformation and aneurysm were detected by preoperative CTA, and
hematoma evacuation was performed under neuroendoscopy by left keyhole approach. CT findings before and after surgery
Postoperative axial CT
showed that the left temporal lobe hematoma was removed, the clearance rate was 95.10%, the edema in the operation area was
not obvious (Panel 3b).

Preoperative axial CT showed hemorrhage of left lateral temporal lobe (arrow indicates, Panel 3a).

BB Ik kR R L S R A 2 4

R 10 245 PH 5 FLAE o SR 2 3£ A IR 97 il i o w2
M LN B (3 em x 3 em) T BRI, A AR
AE A% DR [ IR 90 9 T | oo i 2 S RE, T HL AT 0 T
AR 8] db 25 45 45 5 IR, SR TT 300 P4 B2 3 AT L AR
A I R S AL A 000 T A R R T e WL
YEfn T E AL E B AT A5 A AR BE— PR A
i R s AL TR N TR B/, R
L5 A 2/ 3 R G L, R e B I A 2

AT ST A S i 2H 2 P J g A U A T
RAE W KA, IG5 R B T P AT R 4B b
AR, TEREAR TR 2 FH A [R) B 98 4 28 3 2R TG B £
o A W5 AR TR A 3D -Slicer 8 + T LA
(iPhone FHL K Fused A+ , Android & 42 T4 4 sina
B ) ME A E AL, A5 5 R gy 1) S
i3 Bk 5, A5 LA ) A A5 E AL R T i BAT BRI
B, FARVAT T, Bl 22 LSBT AT BRI S
AR F 58 AT e P H A B (e B e I I A R



P B A 2 B 2 2019 4E 9 A S5 19 855 o )

Chin J Contemp Neurol Neurosurg, September 2019, Vol. 19, No. 9

665

B R B BB ) S L HGE T TR B
P28 T T 2R B8 B BE BRI S R B N BT AR G Y
E@Fﬁﬁ_\?ﬁﬁ Lzo-zljo

R A BFL LS Tl BT IR T B b IR

Jigq b o, R R N T R R R T
BRI, BE T A A0 AR A T 2 d2 4 i T E

o

A FEAE A N B, (R A AT — % Il IR

2200 114 I U R A7 PR A0 A AR I PR A LA K 220 ol By
I BRI HEAT N BT T B AE . i T AU R A i 5L
AN TR TTIE B T RO S R 5T R DR
A PR v A 2k — P TR AW S o

MR L

& £ X W

Chen XL, XU XH, Zhang JS. The surgery of hypertensive cerebral
hemorrhage [J]. Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi,
2018, 18:845-849.[ WRlE o, TR241E, SR FRE. 5 i1 i Hh i 51
TAMIF L] P E B 2B 2, 2018, 18:845-849.]
Pan C, Tang ZP. The progress in cerebral hemorrhage: the
reports of Chinese scholars from the overseas [J]. Zhongguo
Xian Dai Shen Jing Ji Bing Za Zhi, 2018, 18:770-773.[ /& #, ¥
Y B 5 B SR < [ 2 i AMRGE LT . b B 2
PR 2, 2018, 18:770-773.]

Abunimer AM, Abou-Al-Shaar H, Cavallo C, Mahan MA, Labib
MA. Minimally invasive approaches for the management of
intraventricular hemorrhage[J]. ] Neurosurg Sci, 2018, 62:734-
744.

Deopujari C, Shaikh S. Spontaneous intracerebral hemorrhage
[J]. Neurol India, 2018, 66:1704-1705.

Liu PP, WU JL. The progress in blood pressure management of
cerebral hemorrhage: the reports of Chinese scholars from the
overseas [ J]. Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi,
2018, 18:857-861.1 X 15 15, A& 3% Be. Wi i i i Fs A B4 53k
J' P E AR AMIGE [T ] P E AR 2 B 2% A, 2018, 18:
857-861.]

Zhang ZQ, LI XG, Shao Y, Yang Y, Xu SJ, Wang P. Clinical
application  of  neuroendoscopy in  the treatment  of
intraventricular hemorrhage[ J]. Zhonghua Shen Jing Wai Ke Za
Zhi, 2005, 21:672-674.[ 5K FE 5, W NI, B8R, ¥ 47, thilE,
R bR N B L AT R I R LT LT ). ARl
ShBEARAE, 2005, 21:672-674. ]

Sun G, Li X, Chen X, Zhang Y, Xu Z. Comparison of keyhole
endoscopy and craniotomy for the treatment of patients with
hypertensive cerebral hemorrhage [J]. Medicine (Baltimore),
2019, 98:E14123.

Fu C, Wang N, Chen B, Wang P, Chen H, Liu W, Liu L.
Surgical management of moderate basal ganglia intracerebral
hemorrhage: comparison of safety and efficacy of endoscopic
surgery, minimally invasive puncture and drainage, and
craniotomy[J]. World Neurosurg, 2019, 122:£995-1001.
Chrastina J, Novak Z, Zeman T, Feitova V, Hrabovsky D,
Riha I. The results of neuroendoscopic surgery in patients with
posttraumatic and posthemorrhagic hydrocephalus [J]. World

Neurosurg, 2018, 113:E113-121.

[10]

[12]

[14]

[15]

[16]

[17]

[19]

[20]

[21]

WU XB, Kang Q, Li M, Zeng ST, Peng YQ, Weng ZP, Chen H.
Effect of 3D - Slicer combined with

minimally invasive neuroendoscopic surgery for hypertensive

sina soflware assisled

intracerebral hemorrhage[J]. Zhongguo Nao Xue Guan Bing Za
Zhi, 2018, 15:134-139. [ L2/ %, HESR, fg, 8 MEM, iz i,
ST TE, BMRiE. 3D-Slicer B A sina PR W B 26 9 B 101 R
AT R LS A ) 7 R [ ] o el LA 2R 2018,
15:134-139.]

Zhuo J.
hematoma puncture drainage for basal ganglia hemorrhage [J].
Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi, 2018, 18:788-795.
(LS. — VR i 7 AR S 37 ASCAf B e 27 00 2 5 | R AR 9T
HE R D ] e A R 2 B 2% A, 2018, 18:788-
795.]

Hu R, Feng H. The timing for the cerebral hemorrhage surgery[J].
Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi, 2018, 18:766-769.
(B2, AR, i i FAAIF IR ALY ] o [ A 22 B0 2% 2,
2018, 18:766-769. ]

Miki K, Yagi K, Nonaka M, Iwaasa M, Abe H, Morishita T,

Arima H, Inoue T. Intraoperative active bleeding in endoscopic

One - time brain stereotaxic instrument assisted

surgery for spontaneous intracerebral hemorrhage is predicted
by the spot sign[J]. World Neurosurg, 2018, 116:E513-518.
Wang T. Neuroendoscopic assisted surgery for 35 cases of
hypertensive thalamic hemorrhage [J]. Zhongguo Lin Chuang
Shen Jing Wai Ke Za Zhi, 2012, 17:246-247.[ £ ¥%. #i 2 P 5%
Al By T R B T R 0L F I 0 35 B [ ] AT R R 2 A R
ek, 2012, 17:246-247. ]

Chang T, Man MH, Yang YL, Li LH. The clinical study of
spontaneous multi-site cerebral hemorrhage[J]. Zhongguo Xian
Dai Shen Jing Ji Bing Za Zhi, 2016, 16:43-46.[ % ¥, i W] 2,
T, AN, B R MEZ AN s RS )L E B
Mg 2R AR, 2016, 16:43-46. ]

Ratre S, N, Parihar VS, Dubey A, Yadav YR.
Endoscopic surgery of spontaneous basal ganglionic hemorrhage
[J]. Neurol India, 2018, 66:1694-1703.

Li L, Li Z, Li Y, Su R, Wang B, Gao L, Yang Y, Xu F, Zhang
X, Tian Q, Zhang X, Guo Q, Chang T, Luo T, Qu Y. Surgical

evacuation of spontaneous cerebellar hemorrhage: comparison of

Yadav

safety and efficacy of suboccipital craniotomy, stereotactic
aspiration, and thrombolysis and endoscopic surgery [J]. World
Neurosurg, 2018, 117:E90-98.

Yang QW. Clinical

treatment

prevention of cerebral hemorrhage and

strategies for transformation
research [J]. Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi,
2018, 18:763-765.[ 47 1 2. M H ML s R 191 By 5 163 97 ) =% L e
PRI 52 B s (). ob e B A M 28 900 2% A, 2018, 18:763 -
765.]

Luh HT, Huang AP, Yang SH, Chen CM, Cho DY, Chen CC,
Kuo LT, Li CH, Wang KC, Tseng WL, Hsing MT, Yang BS, Lai

DM, Tsai JC. Local hemostatic matrix for endoscope - assisted

confusion and new

removal of intracerebral hemorrhage is safe and effective [J]. J
Formas Med Assoc, 2018, 117:63-70.

Yao Z, Hu X, You C, He M. Effect and feasibility of
endoscopic surgery in spontaneous intracerebral hemorrhage: a
systematic review and Meta - analysis [J]. World Neurosurg, J
Formos Med Assoc, 2018, 113:348-356.

Eroglu U, Kahilogullari G, Dogan I, Yakar F, Al- Beyati ES,
Ozgural O, Cohen-Gadol AA, Ugur HC. Surgical management of
supratentorial intracerebral hemorrhages: endoscopic
open surgery[ J]. World Neurosurg, 2018, 114:E60-65.

(Wi H 1 :2019-09-05)

versus



