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[Abstract] Objective To explore the efficacy of a novel and simple manual bone cone drilling
hematoma drainage for hypertensive intracerebral hemorrhage. Methods From January 2021 to December
2022, 103 patients with hypertensive intracerebral hemorrhage at The Affiliated Bozhou Hospital of Anhui
Medical University were included. They were treated with traditional bone cone drilling hematoma drainage
(traditional group, n =51) and novel-type bone cone drilling hematoma drainage (novel-type group, n =52).
Based on pre- and post-surgery head CT results, the hematoma clearance rate and accuracy of catheter
placement were calculated. National Institutes of Health Stroke Scale (NIHSS) was used to assess the
severity of neurological deficits, and modified Rankin Scale (mRS) was used to evaluate the neurological
functional prognosis. Results The hematoma clearance rate in the novel-type group [(45.54 +24.23)% vs.
(35.08 £ 6.49)%; t = 3.008, P =0.004] and the accuracy of catheter placement [90.38% (47/52) vs. 68.63%
(35/51); x* =7.509, P =0.006] were significantly higher than those of the traditional group. The novel-type
group and the traditional group showed statistically significant differences in hematoma volume (F =9.157,
P =0.003) and mRS score (F =4.412, P =0.038). The postoperative hematoma volume (¢t = - 4.625, P =
0.000) and mRS score (1=-2.712, P=0.008) of the novel-type group were lower than those of the traditional
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group. Statistically significant differences were observed in hematoma volume (F = 280.635, P = 0.000),
NIHSS score (F =443.320, P =0.000) and mRS score (F = 552.781, P =0.000) before and after surgery in
the 2 groups; the hematoma volume (t=10.233, P =0.000; ¢ = 19.906, P = 0.000), NIHSS score (t=14.576,
P =0.000; 1 =15.286, P =0.000) and mRS score (t=20.201, P =0.000; t=13.511, P =0.000) after operation
were lower than those before operation in the 2 groups. Conclusions The novel and simple manual bone
cone drilling hematoma drainage is a safe and effective treatment for hypertensive intracerebral hemorrhage.

[Key words] Intracranial hemorrhage, hypertensive; Hematoma; Drainage; Tomography, spiral
computed; Neurosurgical procedures
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Table 1. Comparison of general information between the
novel-type group and the traditional group

WAk fegtma  WOMAR it P
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/g 20(39.22) 13(25.00)
R (x5, %) 63.24+13.68  62.56+14.08 0248 0.805
R Z T A 1] 6.00 6.00 -0.837 0383
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Figure 1 The largest section of hematoma was located in novel-type bone cone drilling hematoma drainage. The 3 electrode patches
were applied to 1.50-2.00 cm above the tips of both ears and 5-6 c¢m above the inner canthus (Panel la). The largest section of the
hematoma was selected on the CT image (Panel 1b). The largest section of the hematoma was located using a CT scanner (cursor lines

indicate, Panel 1c). The bilateral body surface projection at the largest section of the hematoma on the scalp surface was delineatd
according to the cursor line (arrow indicates, Panel 1d).
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Figure 2 Diagram of novel-type bone cone drilling hematoma drainage Each point was located on the largest section of the hematoma
before transfrontal bone cone drilling for hematoma drainage (point A was the intersection of the extension line of CD and the extension
line of sagittal line, point B was the intersection of sagittal line and frontal bone, point C was the intersection of the puncture direction
line passing through point D and frontal bone, point D was the puncture target, level M was the maximum puncture level of the
hematoma; Panel 2a). The scalp position corresponding to each mark in the actual operation of the transfrontal bone cone drilling (Panel
2b). During the operation, the laser pen was used to assist the overlap of the ABC plane and the largest section of the hematoma (Panel
2¢). Each point was located on the largest section of the hematoma before temporal bone cone drilling for hematoma drainage (point A
was the intersection of the puncture direction line passing through point D and the right temporal bone, point B was the intersection of
the puncture direction line passing through point D and the left temporal bone, point C was the intersection of the sagittal line and the
frontal bone, point D was the puncture target, level M was the maximum puncture level of the hematoma; Panel 2d).
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Figure 3 Diagram of traditional bone cone
drilling hematoma drainage.
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Table 2. Comparison of hematoma volume, NIHSS and
mRS  scores between the novel - type group and the
traditional group before and after surgery (x +3s)

4151 1915k ENif] KN
I i 2 (ml)
e Ge 4k i 2 51 28.77 = 8.80 18.67 + 6.09
BT A 2H 52 26.30+8.70 13.26+5.77
NIHSS(3T-43)
Lt JUTE| 51 22.12+3.83 4.06+2.34
S B 4k 7 2 52 22.85+5.07 4.08 +2.46
mRS(IE4Y)
e Ge ot i 2 51 4.88+1.42 2.86+1.08
BT A 2H 52 4.98+1.75 2.33+1.06

NIHSS, National Institutes of Health Stroke Scale, 3 [E [E 37, T4 #F
5% B A~ H i % 5 mRS, modified Rankin Scale, 2 B Rankin & % .
The same for Table 3

R3O B B A 5 A e U R TR TS O A
NIHSS ¥4 1 mRS P53 9 i Jo W Bk B3 A9 05 22 0 Ak
Table 3. Premeasure - postmeasure design of ANOVA of
hematoma volume, NIHSS and mRS scores between the
novel-type group and the traditional group before and after
surgery

TS 303 ss af MS FE PHE
i it

VOSSR S 798.876 1 798.876  9.157 0.003
] £ 5[] 6887.288 1 6887.288 280.635 0.000
JRFREE R < W EEE 110946 1 110.946 4521 0.036
21 1A 1R 2% 8811.825 101 87.246

iR 2478723 101 24.542

NIHSS

VB S 7.176 1 7176 0.164 0.686
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Table 4. Pairwise comparison of hematoma volume and
mRS score between the novel - type group and the
traditional group at the same time point
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Table 5. Pairwise comparison of hematoma volume,
NIHSS and mRS scores before and after surgery at the
same group
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Activities of Daily Living Scale(ADL)
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neurosurgical intensive care unit( NICU)
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neuromyelitis optica spectrum disorders(NMOSDs)
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sleep apnea hypopnea syndrome(SAHS)
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carbapenem-resistant Acinetobacter baumannii(CRAB)
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carbapenem-resistant Enterobacteriaceae( CRE)
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carbapenem-resistant Pseudomonas aeruginosa (CRPA)
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