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Hematoma puncture and catheter drainage assisted by a disposable stereotaxic
locator for treating basal ganglia hemorrhage
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[Abstract] Objective To investigate the efficacy and safety of hematoma puncture and catheter
drainage assisted by a disposable stereotaxic locator in the treatment of basal ganglia hemorrhage.
Methods From January 2017 to May 2018, a total of 58 cases of basal ganglia hemorrhage with the
hematoma volume of 25.52-39.98 ml were randomly divided into 2 groups: Locator group (N = 29)
underwent hematoma puncture and catheter drainage assisted by a disposable stereotaxic locator and CT +
laser group (N =29) underwent hematoma puncture and catheter drainage assisted by CT positioning with
the aid of a cross laser transmitter. Calculate the relative distance difference between preoperatively
designed target and actual end on the horizontal plane of orbitomeatal line, coronal plane via bilateral porus
acusticus externus and midsagittal plane. Record operation time, the numbers of intraoperative catheter
placement and postoperative use of urokinase. Measure the volume of residual hematoma, calculate the
proporation of residual hematoma before extubation. Record the occurrence rate of enlarged hematoma and
intracranial infection. Results Locator group performed better than CT + laser group on puncture accuracy
on the horizontal (1 =-17.369, P =0.000), coronal (t=-18.381, P =0.000) and midsagittal plane (t =-13.540,
P =0.000) respectively. Locator group accomplished the puncture with less numbers of catheter placement
(Z=-2.565, P=0.010) and less use of urokinase after surgery (£ =-2.434, P=0.015) than CT + laser group.
There was significant difference on the volume of residual hemotoma among different timepoints in 2 groups
(F = 528.850, P = 0.000), while there was no significant difference on the volume of residual hemotoma
between 2 groups (F = 0.000, P = 0.991). The proportion of patients in Locator group with excellent
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treatment effect (defined as percentage of residual hemotma in initial hematoma volume before extubation <
15% ) was significantly higher than that in CT + laser group (Z = - 3.660, P = 0.000). There were no
significant differences on the occurence rate of enlarged hematoma (adjusted x* = 0.186, P = 0.666) and
intracranial infection (adjusted x* = 0.518, P = 0.472) between 2 groups. Conclusions The disposable
stereotaxic locator is simple to operate, and helps to improve the therapeutic effect of hematoma puncture

and catheter drainage with much better accuracy of catheter placement, higher efficacy of drainage of
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hematoma and less incidence of complications.
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R1 Locator 15 CT + laser 41 & — ML 2L 1Y L4
Table 1. Comparison of general data between Locator group and CT + laser group
Ttem (L[\f(:;;r) C(’Lil‘;;(;r X ortvalue P value | Ttem (]I\?ia;;g C(’Lil;;;r X ortvalue P value
Sex [case (%)) 0.070 0.791 || Aphasis [case (%)] 15(51.72) 16 (55.17) 0.069 0.792
Male 17(58.62)  16(55.17) Gaze palsy [case (%)] 18 (62.07)  18(62.07)  0.000  1.000
Female 12 (41.38) 13 (44.83) GCS (x x5, score) 10.03+£0.68 10.00+0.53 0.215 0.831
Age (v 5, year) 57.17+11.06 56.34+11.40 0.281 0.780 | Bleeding site [case(%)] 0.069 0.792
Duration from onset to 19.47+ 736 19.02+ 6.68 0.246 0.806 Left 15 (51.72) 16 (55.17)
operation (¥ s, h)
Hypertension [case (%)] 26(89.66) 27 (93.10) 0.000 1.000 || Right 14(4828) 13 (44.83)
Headache with/without 28 (96.55) 26 (89.66) 0.269 0.604 | Bleeding volume 32.30+3.75 31.22+3.59 1.120 0.268
nausea or vomiting [case (%)] (x£s, ml)
Dysarthria [case (%)] 23 (79.31) 22 (75.86) 0.099 0.753

Two - independent - sample ¢ test for comparison of age, duration from onset to operation, GCS and bleeding volume, adjusted x’ test for

comparison of hypertension and headache with/without nausea or vomiting, and x* test for comparison of otherso GCS, Glasgow Coma Scale,

Glasgow B ik it %
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Figure 1 Hematoma puncture and catheter drainage assisted by a
disposable stereotaxic locator The installation of the locater (Panel la).
The puncture path and depth were calculated using the supporting software
(the red cross represented puncture target), and the angles that needed to be
adjusted for single bow and double bows of the locator and the puncture
depth were generated automatically (Panel 1b). Drill a hole in the skull
using a specially designed ultra-long bit and an electric pistol drill (Panel

Ic). Insert the drainage tube and aspirate the hematoma (Panel 1d).
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Figure 2  Hematoma puncture and catheter drainage assisted by 3D - Slicer

4 combined with cross laser transmitter The projection effect of the cross laser

transmitter (Panel 2a). 3D - Slicer was used to make hematoma and head 3D
reconstruction, and hematoma was visualized on the horizontal plane of orbitomeatal
line, midsagittal plane and coronal plane via bilateral porus acusticus externus
(Panel 2b). The projection of hematoma on scalp and the relative relationship
between hematoma and preset markers on scalp (3 ECG electrodes, Panel 2¢). After
the fusion of real image with vertical 3D image, the cross laser showed the puncture

plane going through the median hematoma (Panel 2d).
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&2 Locator 15 CT + laser 41 58 & 57 il KS 12 1 HL 48

(X +s,mm)

Table 2. Comparison of the puncture accuracy between
Locator group and CT + laser group (x £s, mm)
Group N Horizontal plane Coronal plane Midsagittal plane
Locator 29 2.14+0.64 2.83+0.97 2.83+0.80
CT + laser 29 8.14+1.75 9.28 +1.62 8.52+2.11
t value -17.369 -18.381 -13.540
P value 0.000 0.000 0.000

&4 Locator 415 CT + laser 41 £ 3 5% B4 1ML i 5 19 FL 3%

(x+s,ml)

Table 4. Comparison of the volume of residual

hematoma between Locator group and CT + laser group

(v s, ml)
- . Before the use of ~ On the day of
Group N Preoperation urokinase extubation
Locator 29  32.30+3.75 20.88 +8.93 4.78 +1.94
CT +laser 29  31.22+3.59 20.67 +7.83 6.41+2.17

%6 Locator 415 CT + laser 21 F& 3 ¥k & 117 1. i 5% B8 LHE 491
B e[ (%) ]

Table 6. Comparison of the proportion of residual
hematoma before extubation between Locator and CT +
laser groups [case (%)]

Excellent Good Normal Z value P value
19 (65.52)  9(31.03) 1( 3.45)
5(17.24) 20 (68.97) 4(13.79)

Group N

Locator 29
CT +laser 29

-3.660  0.000

3 Locator 41 5 CT + laser 21 &8 35 F- AR B [0] LR rp 5 4%
YCRORIA I D i oL P 2 80 P 2

Table 3. Comparison of surgical data between Locator
group and CT + laser group

Locator CT + laser
(N=29) (N=29)

32.07+£10.00 31.93+5.39  0.065 0.948

Item tor Z value P value

Operation time (x £, h)

Times of placing catheter during operation [case (%)] -2.565  0.010
1 29 (100.00) 23 (79.31)
2 0( 0.000 6(20.69)

Times of urokinase injection after operation [case (%)] -2.434  0.015
<1 26 (89.66) 18 (62.07)
=2 3(10.34)  11(37.93)

Two -independent - sample ¢ test for comparison of operation time,

and rank sum test for comparison of others

&5 Locator 415 CT + laser ZH £ 3 5% B4 1L fib 2 1% 72 42 00

BT 22 TR
Table 5. ANOVA of repeated measurement design for

residual hematoma volume between Locator group and CT +
laser group

Source of variation SS df MS Fvalue P value
Treatment 0.006  1.000 0.006  0.000 0.991
Time 22908.752  1.300 17623.113 528.850  0.000
Treatment x time 40.518  1.300 31.169  0.935 0.361

Error between groups  2481.993  56.000 44.321
2425.810 72.796 33.323

Error within group
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high-density lipoprotein cholesterol(HDL-C)

- BB y-glutamyltransferase(GGT)

CT #EFER  CT perfusion imaging(CTP)

[ BRAR L ELAE  international normalized ratio(INR)
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International Surgical Trial in Intracerebral Hemorrhage

(STICH)
BHF-kB  nuclear factor-k B(NF-kB)
LLHMIAE KR erythropoietin(EPO)
BEHIER L A succinate dehydrogenase(SDH)
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nicotinamide adenine dinucleotide-reduced(NADH )
[P A echo time(TE)
T A 435 1 335 i R (]

activated partial thromboplastin time( APTT)
WHPES reactive oxygen species(ROS)
Glasgow Bkt #  Glasgow Coma Scale(GCS)
WLEF  creatinine(Cr)
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myoclonic epilepsy with ragged-red fibers(MERRF)
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Ras e KK A H 19
Ras homolog gene family member A(RhoA)

R EEME  matrix metalloproteinases(MMPs)
L 4 )@ B (-3 matrix metalloproteinase-3(MMP-3)
L4 JEE A BE-9  matrix metalloproteinase-9( MMP-9)
PR EC  number of excitation(NEX)
Akl Y LR TR R T AT Y

Antihypertensive Treatment in Acute Cerebral Hemorrhage

(ATACH) study
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Intensive Blood Pressure Reduction in Acute Cerebral
Hemorrhage Trial(INTERACT)

Ik BB A
RABEEE Y, polymerase chain reaction(PCR)

¥R M E FEIF BT enlarged perivascular spaces(EPVS)
[47KH Virchow-Robin [A[f  dilated Virchow-Robin
spaces(dVRS) ]

P HEONAUR S diffusion-weighted imaging(DWI)
Newcastle-Ottawa ft & Newcastle-Ottawa Scale( NOS)
f 4% traumatic brain injury(TBI)
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cerebral venous sinus thrombosis(CVST)

venous hinge angle(VHA)



