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ABSTRACT

Background: Deep seated supratentorial spontaneous intracerebral hemorrhage (ICH) of large size (> 30 ml size) has poor
outcome and high mortality even after best treatment. Clinicians have inclination towards surgical intervention with clot
removal surgery to improve outcome. In available literature only few articles available which included large size deep seated

supratentorial ICH patients to assess effect of surgical techniques.

Aims and objectives: To compare outcome of clot removing surgery versus best medical treatment in patients with large (>
30 ml) deep supratentorial ICH.

Methods: Study design was experimental study (randomized control), Total 60 patients were planned to enrolled in two
groups; group 1 - subjected to surgical treatment; Group 2 - subjected to conservative treatment. Simple random sampling
using computer generated randomized table was applied for sampling. All patients aged above 18 years, presenting with
supra-tentorial SICH within 6 - 72 hours of onset and having hematoma volume of 30 - 80 cc and ICH score of 2 or more

were selected.

Statistical analysis was done through IBM SPSS Version 25. Both frequency and crosstab analysis was done to find out any

significant association of various clinical parameters with mortality or functional outcome.

Results: Need for Intensive care unit and total duration of hospital stay was significantly high in surgical group (p = 0.000

and 0.019). The mortality and neurological outcome was not statistically different between two groups.

Conclusion: Best medical treatment is better and cost effective option than surgical treatment in patients with large deep

seated supratentorial ICH.
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Spontaneous intracerebral haemorrhage (SICH) accounts for 10-30% of all strokes and is associated with high mortality (up to 40%)
or severe disability in most of the survivors [1]. For treatment purpose patients of SICH can be broadly classified into two types
supratentorial or infratentorial and supratentorial further classified into superficial (lobar) and deep (basal ganglia/thalamus). Main
stay of medical treatment is management of hypertension, raised intracranial pressure, prevention of re-bleeding or hematoma ex-
pansion and seizure control. Surgical treatment of SICH can be in form of clot removal surgery (conventional or minimally invasive

techniques), Decompressive craniotomy and extra-ventricular drainage/shunt surgery depending on patient’s profile [2].

The rationale for the clot removal surgery in SICH is to reduce the impact of primary and secondary brain injury. Clot removal sur-
gery commonly recommended in patients of infra-tentorial SICH when size of haemorrhage is more than 3 centimetres in diameter
[3]. Although, the recommendation is based on observational studies and surgery is found effective in preventing death but no effect
on disability [4].

In supratentorial hemorrhage none of the definitive medical or surgical treatment is found effective in alteration of outcome in
different trials. Patients with large supratentorial SICH are frequently subjected for surgical treatment but the type and time for
surgery is controversial especially for supratentorial SICH [1]. In patients with supra-tentorial SICH, evidences collected from 17
randomized controlled trials addressing surgical evacuation of supra-tentorial SICH, other large studies and meta-analysis suggested
neutral results on primary outcomes [5]. Although, subgroup analysis in these studies suggested that patients with large and superficial

hematoma with GCS (Glasgow Coma Scale) of 10-13 on admission might have better outcome from surgical treatment [6].

Most studies on supratentorial ICH included both superficial and deep haemorrhages and we could not found any randomized study
which has included only deep (ganglionic or thalamic) hemorrhage of > 30 ml size for the surgical versus medical treatment. One
single center observation study on 60 patients of hypertensive basal ganglia hemorrhage showed improved outcome with surgical
treatment but there was no control group to compare [7]. Thus the current study was done in selected Indian patients of large (>
30 ml) deeply situated supra-tentorial SICH to compare 3 months outcome of patients subjected to medical verses surgical (clot

removal) treatment groups.

The current study had approval of institutional ethical committee after obtaining patients consent for the data collection on SICH
patients. Study design was experimental study (Randomized control). Total 60 patients were planned to enrolled in two groups;
group 1 - subjected to surgical treatment; Group 2 - subjected to conservative treatment. Simple random sampling using computer

generated randomized table was applied for sampling.

All patients aged above 18 years, presenting with supra-tentorial SICH having hematoma volume of 30 - 80 cc and ICH score of 2 or
more were subjected to surgery at the earliest after randomization. Surgery was done between 6 hours to 72 hours of onset.

« »

Hematoma volume was measured on CT (computerized tomography) Scan by using formula of (@’ x ‘b’ x ©’)/2, where “a” was greatest
diameter, “b” was longest perpendicular diameter to “a”, and “c” was number of axial slices having parenchymal hemorrhagic lesion
multiplied by slice thickness. Intracerebral hemorrhage (ICH) scoring was done according to standard method [8]. Patients with

secondary intracerebral hemorrhage were excluded.

Following enrolment, demographic information of all patients was recorded in standard Proforma. Along with it, following
parameters were recorded at the time of admission, date and time of first symptom, date and time of hospital admission, known
hypertension or not, past usage of blood thinners before ICH, Glasgow coma scale (GCS) at the time of admission, systolic and
diastolic blood pressure, random blood sugar, hematoma volume on CT scan, ICH score, presence or absence of mass effect on first
CT scan after admission, The best conservative management of SICH started soon after admission and randomization. The patients

in surgical treatment group were posted for surgery immediately after randomization as early as possible.
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Surgical intervention included craniotomy and clot evacuation (by minimal operative injury method). After medical or surgical
treatment, following parameters were recorded to assess outcome; long ICU care (> 7 days) required or not, Total duration of hospital
stay, end result (discharged or death), and level of disability (decided by Barthel Index) at 90 days. Final analysis was done after 90
days of the follow-up.

Primary outcome was to see the difference in mortality rates among two groups and secondary outcome was to assess the functional
outcome of patients surviving in two groups. Statistical analysis was done through IBM SPSS Version 25. Both frequency and crosstab
analysis was done to find out any significant association of various clinical parameters (duration of illness, level of SBP & DBP at
the time of admission, RBS at admission, GCS at admission and ICH score at admission) with mortality or functional outcome.

Significant association was analysed by chi square test and the value of < 0.05 was considered to be significant.

Total 60 patients (30 in each arm) were enrolled over a period of one year, with mean age of 55.6 years (range 30 -89 years) and 38
(62.3%) were male. Basic characteristics of patients at the time of admission, in two groups are shown in Table 1. It is clear that there

is no significant difference in basic parameters of patients in two groups at the time of admission.

Surgical treatment group Medical treatment group
Parameters P value
(N =30) (N = 30)
Age less than 60 years 21 (70%) 17 (56.67%) i
Age More than 60 years 9 (30%) 13 (43.33%)
Male 21 (70%) 17 (56.67%) 0211
Female 9 (30%) 13 (43.33%)
Duration less than 12 hours 22 (73.3%) 20 (66.67%) e
More than 12 hours 8 (26.7%) 10 (33.33%)
Known hypertensive 13 (43.33%) 17 (56.67%) 0.219
Not a known hypertensive 17 (56.67%) 13 (43.33%)
GCS<8 13 (43.33%) 8 (26.7%) 0.139
GCS>9 17 (56.67%) 22 (73.3%)
SBP > 160 mmHg on arrival 14 (46.67%) 13 (43.33%) 5
SBP < 160 mmHg on arrival 16 (53.33%) 17 (56.67%)
DBP > 90 mmHg on arrival 19 (63.3%) 24 (80%) e
DBP < 90 mmHg on arrival 11 (36.7%) 6 (20%)
RBS > 200 mg/dl on arrival 6 (20%) 9 (30%) o
RBS < 200 mg/dl on arrival 24 (80%) 21 (70%)
ICH Score 2 11 (36.7%) 15 (50%)
ICH Score 3 16 (53.3%) 10 (33.33%) 0.284
ICH Score 4 3 (10%) 5(16.67%)
Prior use of blood thinner - yes 22 (73.3%) 22 (73.3%) Gl
Prior use of blood thinner — no 8 (26.7%) 8 (26.7%)

GCS - Glasgow Coma Scale, SBP - Systolic Blood Pressure, DBP - Diastolic Blood Pressure, RBS - Random Blood Sugar, ICH
— Intracerebral Hemorrhage

Table 1: Baseline characteristics of patients in surgical and medical groups
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After surgical or medical treatment (according to group allocation), patients were followed in either ICU/Ward till death/discharge.
The findings of parameters recorded for primary and secondary outcomes are shown in Table 2. Over all findings suggest that there
was significantly high requirement of ICU care and longer hospital stay in surgical treatment group without any significant change

in outcome. Two third patients in each group were having poor outcome at the end of 3 months.

Surgical treatment group Medical treatment group
Parameters P value
N=30 N =30
ICU Required for > 7 days- Yes 29 (96.7%) 8 (26.7%) o
ICU Required for > 7 days— No 1(3.3%) 22 (73.3%)
Total hospital stay > 2 weeks 20 (66.67%) 11 (36.7%) QG
Total hospital stay < 2 weeks 10 (33.33%) 19 (63.3%)
End result - discharge 23 (76.67%) 24 (80%) 05
End result - in hospital death 7 (23.33%) 6 (20%)
Barthel index at 90 days
0 - 20 (worst outcome) 8 (26.7%) 7 (23.3%)
21 -60 10 (33.3%) 13 (43.4%)
61 -90 12 (40%) 10 (33.3%) 0.726
91 - 99 (best outcome) 0 (0%) 0 (0%)

Glasgow outcome scale (90 days)
1 (death)

) 8(26.7%) 7 (23.3%)
2 (vegetative)
. 0 (0%) 0 (0%)
3 (severe deficit)
: 13 (43.4%) 16 (53.4%)
4 (moderate deficit) 0.707
7 (23.3%) 4 (13.3%)
5 (good recovery)
2 (6.6%) 3 (10%)
Neurological status in 90 days
Deteriorated/died 8 (26.7%) 7 (23.3%)
Remain same after discharge 8 (26.7%) 12 (40%) N
Improved after discharge 14 (46.6%) 11 (36.7%) ’

ICU - Intensive Care Unit

Table 2: Outcome parameters of patients in surgical and medical treatment groups

Further subgroup analysis was done on the patients having GCS > 9 (GCS < 8 were excluded) to see the outcome of surgical versus
medical treatment as shown in Table 3. Even subgroup (GCS 9 and above) also showed that no significant change in primary and

secondary outcome among two groups.
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Surgical treatment group Medical treatment group
Parameters P value
N=17 N =22
End result - discharge 15 (88.2%) 21 (95.5%) A
End result - in hospital death 2 (11.8%) 1 (4.5%) ’
Barthel index at 90 days
0 - 20 (worst outcome) 2 (11.8%) 1 (4.5%) B
21 - 60 3 (17.6%) 11 (50%) '
0.094
61 - 90 12 (70.6%) 10 (45.5%) 0183
91 - 99 (best outcome) 0 (0%) 0 (0%) '
Glasgow outcome scale (90 days)
1 (death)
) 2 (11.8%) 1 (4.5%)
2 (vegetative)
: 0 (0%) 0 (0%)
3 (severe deficit)
. 6 (35.2%) 14 (63.6%)
4 (moderate deficit) 0.259
7 (41.2%) 4 (18.2%)
5 (good recovery) 0.888
2 (11.8%) 3 (13.5%)
Neurological status in 90 days
Deteriorated/died 2 (11.8%) 1 (4.5%)
Remain same after discharge 7 (41.2%) 11 (50%) 0.665
Improved after discharge 8 (47%) 10 (45.5%) 0.784

GCS - Glasgow Coma Scale

Table 3: Outcome parameters of patients in surgical and medical groups with GCS > 9

“Do not harm” is Hippocratic Oath of physician is important to remember while deciding for the best treatment plan [9]. Our data
suggests that in deep supra-tentorial SICH patients will have more expenditure due to surgery cost, ICU stay and longer hospital
stay without any extra benefit in outcome. Thus hematoma evacuation surgery in deep supra-tentorial SICH is not good option and

patients should be given best medical treatment available.

One systemic review by Sondag et al 2020, focused on the surgical treatment in supra-tentorial SICH and had concluded that surgery
can be beneficial if done early and with minimally invasive techniques [5]. Total 21 studies included in this review with 2091 patients
in surgical arm and 2054 in medical arm. In this systemic review only four studies had included patients of deep hemorrhage only
including thalamic hemorrhage along with superficial supratentorial ICH. In our study about 13% patients were pure thalamic
hemorrhage and rest were having either putaminal or mixed type of deep hematoma. First study by Zuccarello M et al [10] included
patients with hematoma volume of > 10 cubic cm and performed surgery in 3 hours of randomization. The primary outcome was
percentage of patients achieving GOS > 3, and author showed that 56% of surgical group patients achieved GOS >3 as compared to
36% in medical treatment group (p=0.04). In our study almost same numbers (76% in medical group vs 73% in surgical group) had
achieved GOS > 3. Since in current study we had taken patients with larger size (30-80 cubic cm) and surgery within 12 hours of
randomization so results were not comparable. Small number of patients, inclusion of small size hemorrhage and superficial lobar
hemorrhage might contribute to better outcome in the Zuccarello M study. The second study in above mentioned systemic review
was by Juvela S et al in 1989 included 58 patients and this study similar to our findings author concluded that no benefit from surgical
treatment [11]. Third study by Auer LM et al 1989 [12], concluded that The outcome of surgical patients with putaminal or thalamic
hemorrhage was no better than for those with medical treatment; however, there was a trend toward better quality of survival and
chance of survival in the operated group. The last study on deep ICH included in systemic review was by Luo JB et al (2008), included
seventy-five patients with mild cerebral hemorrhage (10-30 ml) were randomly divided into two groups for aspiration treatment with

minimally invasive directional soft tube placement (minimally invasive group, n=36) and conservative treatment (medication group,
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n=39) [13]. Compared with conservative treatment, the minimally invasive treatment with soft tube placement can significantly

shorten the hospital stay, promote neurological function recovery, lower the mortality rate, and reduce the cost of hospitalization.

European guidelines 2006 recommended that if hematoma is superficial and not reaching to deep basal ganglia, or there is deterioration
in consciousness then surgery can be considered (Level C). European does not recommend surgery in deep seated hemorrhage
[14]. On the other hand Japanese guidelines 2009 recommended evacuation of putaminal hematoma if volume is > 31 ml with
moderate neurological findings and evidence of severe mass effect. For thalamic hemorrhage Japanese guidelines recommended for

no hematoma evacuation required [14].

The role of clot removal surgery in supratentorial ICH, Two trials STICH & STICH II were designed to answer the question whether
surgical treatment has benefit in supratentorial ICH [15, 16]. Both STICH and STICH II had shown no significant change in outcome
after surgery in supratentorial ICH. The STICH II trial also confirm that early surgery has no role in superficial supra-tentorial
spontaneous hemorrhages also as 59% of surgical treatment group and 62% patients of medical group had unfavorable outcome
[16]. One recent meta-analysis on pooled patients of STICH, STICH II and STICH (Trauma), concluded that the data from 1541
patients of spontaneous ICH with an intermediate GCS at presentation (GCS of 9-12) may have benefits from surgery while higher
or lower GCS may not [17]. Although, in our study patients having GCS of more than 9 at the time of admission failed to show any
extra benefit from surgery. Therefore, altogether evidences from large trials showed that conventional clot removal surgery in deep

supratentorial ICH is not having any impact on survival or neurological outcome.

In recent years, after failure of conventional clot removal surgery, few research centres had tried non-conventional methods of
surgery including minimally invasive surgery in deep supratentorial ICH. In one Chinese study (n= 377) patients of basal ganglia
ICH (size 25-40 ml) were randomized to either minimally invasive surgery (Craniopuncture and needle aspiration) or conservative
treatment. At the end of 2 weeks and 3 months patients of surgical group showed significant neurological improvement without any
change in mortality [18]. But the another large trial on catheter evacuation of hematoma followed by irrigation by alteplase (MISTIE
III) found no clear benefit however found better neurological outcome in patients with < 15 ml sized hematoma [19]. Moreover,
results of ongoing ENRICH trial is awaited to see the role of minimal invasive surgery in supra-tentorial ICH [20]. Till now it seems
that better surgical results with minimally invasive techniques are limited to small size (10-30 ml) hematoma not in > 30 ml size of

lesions.

Final statement by the AHA/ASA guidelines of ICH (2015) on all types of surgeries suggested clearly that; 1) for supra-tentorial
hemorrhage usefulness of surgery is not established; 2) policy of early hematoma evacuation is not clearly beneficial; 3) evacuation in
deteriorating patients can be considered as a life saving procedure without any change in neurological outcome ; and 4) effectiveness
of minimally invasive clot evacuation with stereotactic or endoscopic aspiration with or without thrombolytic usage is uncertain [21].
Another recent review of all studies on clot removal and minimally invasive surgery in supratentorial ICH also concluded that no
benefits of surgical treatment in neurological recovery and in lowering of death rates [22]. The major explanation for lack of benefit
from surgical clot removal in supra-tentorial hemorrhage might be; 1) early onset of secondary injury cascade; and 2) secondary

injury produced by surgery itself, leading to poor neurological recovery [23].

Thus, if we have to follow the rule “To do Good and not to do harm” then best medical treatment is a better option to deep supra-
tentorial SICH patents as compared to surgery. If we analyze all currently existing evidences of randomized trials, meta-analysis and
systemic reviews all types of clot removing surgeries (conventional or minimal invasive surgery) have no impact on mortality or
morbidity after deep supratentorial ICH of > 30 ml. In future there might be evolution of minimally invasive techniques of surgery

which can improve outcome of patients in deep supratentorial ICH.

Stechnolock | www.stechnolock.com Volume 1 | Issue 1



I Stechnolock Brain Neurol Disord

1. McGurgan IJ, Ziai WC, Werring DJ, Al-Sahi SR, Parry-Jones AR (2021) Acute intracerebral haemorrhage: Diagnosis and Man-
agement. Pract Neurol 21: 128-36.

2. Hemphill JC, Greenberg SM, Anderson C, Becker K, Bendok BR, et al. (2015) Guidelines for management of spontaneous intra-
cerebral hemorrhage: A guidelines for healthcare professionals from American Heart Association /American Stroke Association.
Stroke 2015; 46: 2032-60.

3. Cordonnier C, Demchuk A, Ziai W, Anderson CS (2018) Intracerebral Haemorrhage: Current approachs to acute management.
Lancet 392: 1257-68.

4. Kuramatsu JB, Bifli A, Gerner ST, Sembill JA, Sprugel MA, et al. (2019) Association of surgical hematoma evacuation vs conserva-

tive treatment with functional outcome in patients with cerebellar intracerebral haemorrhage. JAMA 322: 1392.

5. Lotte Sondag M, Schreuder FHB, Boogaarts HD, Maroeska MR, Vandertop WP, et al. (2020) Neurosurgical intervention for su-

pra-tentorial intracerebral haemorrhage. Ann Neurol 88: 239-50.

6. Gregson BA, Mitchell P, Mendelow AD (2019) Surgical decision making in brain haemorrhage. Stroke 50: 1108-15.

7. Khallaf M, Abdelrahman M (2019) Surgical management for large hypertensive basal ganglionic hemorrhage: Single center expe-
rience. Egyptian ] of Neurosurgery 34: 19.

8. Hemphill JC, Bonovich DC, Besmertis L, Manley GT, Johnston HC (2001) The ICH Score: A simple reliable grading scale for in-
tracerebral hemorrhage. Stroke 32: 891-7.

9. Hajar R (2017) The Physician’s Oath: Historical Perspective. Heart Views 18: 154-9.

10. Zuccarello M, Brott T, Derex L (1999) Early surgical treatment for supratentorial intracerebral hemorrhage: a randomized feasi-
bility study. Stroke 30: 1833-9.

11. Juvela S, Heiskanen O, Poranen A (1989) The treatment of spontaneous intracerebral hemorrhage: a prospective randomized trial

of surgical and conservative treatment. ] Neurosurg 70: 755-8.

12. Auer LM, Deinsberger W, Niederkorn K (1989) Endoscopic surgery versus medical treatment for spontaneous intracerebral he-

matoma: a randomized study. ] Neurosurg 70: 530-5.

13. Luo JB, Peng B, Quan W (2008) Therapeutic effects of aspiration with a directional soft tube and conservative treatment on mild

hemorrhage in the basal ganglion [in Chinese]. Nan Fang Yi Ke Da Xue Xue Bao 28: 1352-3.

14. Toyoda K, Steiner T, Epple C, Kern R, Nagayama M, et al. (2013) Comparison of the European and Japanese guidelines for the

acute management of intracerebral hemorrhage. Cerebrovasc Dis 35: 419-29.

15. Mendelow AD, Gregson BA, Fernandes HM, Murray GD, Teasdale GM, et al. (2005) Early surgery versus initial conservative
treatment in patients with spontaneous supratentorial intracerebral hematomas in the International Surgical Trial in Intracerebral
Hemorrhage (STICH): A Randomized Trail. Lancet 365: 387-97.

16. Mendelow AD, Gregson BA, Murray GD, Mitchell M (2013) Early surgery versus initial conservative treatment in patients with
spontaneous supratentorial lobar intracerebral hematomas (STICH II): A Randomized Trial. The Lancet 382: 397-408.

Stechnolock | www.stechnolock.com Volume 1 | Issue 1



I Stechnolock Brain Neurol Disord

17. Gregson BA, Mitchell P, Mendelow AD (2019) Surgical decision making in Brain Hemorrhage: New analysis of the STICH,
STICH II and STICH (Trauma) Randomized trial. Stroke 50: 1108-15.

18. Wang WZ, Jiang B, Liu HM, Li D, Lu CZ, et al. (2009) Minimally invasive Craniopuncture therapy vs. conservative treatment for
spontaneous intracerebral hemorrhage: results from a randomized clinical trial from China. Int. J. Stroke 4: 11-6.

19. Hanley DF, Thompson RE, Rosenblum M, Yenokyan G, Lane K, et al. (2019) Efficacy and safety of minimal invasive surgery with
thrombolysis in intracerebral hemorrhage evacuation (MISTIE III): A randomized controlled open label blinded endpoint phase III
trial. Lancet 393: 1021-32.

20. Labib MA, Shah M, Kassam AB, Young R, Zucker L, et al. (2017) The safety and feasibility of image guided brain path mediated

transsulcul hematoma evacuation: A multicenter study. Neurosurgery 80: 515-24.

21. Hemphill JC, Greenberg SM, Anderson C, Becker K, Bendok BR, et al. (2015) Guidelines for management of spontaneous in-
tracerebral hemorrhage: A guidelines for healthcare professionals from American Heart Association /American Stroke Association.
Stroke 46: 2032-60.

22. Hostettler IC, Seiftfge DJ, Werring D] (2019) Intracerebral Hemorrhage: an update on diagnosis and treatment. Expert Review of
Neurotherpeutics 10.1080/14737175/.2019. 1623671.

23. Sonni S, Lioutas VA, Selim MH (2014) New avenues for treatment of intracranial hemorrhage. Curr Treat Options Cardiovasc
Med 16: 277-92.

Stechnolock | www.stechnolock.com Volume 1 | Issue 1



