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Table 1 Baseline characteristics of all 93 patients on hemodialysis (HD)
All ICH SAH ASDH CSDH Others

Patients 93 (100) 49 (52.7) 7(7.5) 15(16.1) 19 (20.4) 3(3.2)
Age, yrs; median [IQR] 70[62-77]  64[57-74]  66[55-70]  73[67-76]  77[70-81] 80 [76-81]
Female 30(32.3) 16 (32.7) 5(71.4) 6 (40.0) 1(5.3) 2(66.7)
Past medical history:

Hypertension 79 (84.9) 42 (85.7) 6 (75.0) 12 (80.0) 17 (89.5) 3 (100)

Diabetes 38 (40.9) 21 (42.9) 2(25.0) 6 (40.0) 9(47.4) 0(0)

Hyperlipidemia 14 (15.1) 5(10.2) 2(25.0) 2(13.3) 4(21.1) 1(33.3)

Stroke 26 (28.0) 14 (28.6) 2(25.0) 4(26.7) 5(26.3) 2(66.7)
Oral antithrombotic medication 42 (45.2) 15 (30.6) 2(28.6) 9 (60.0) 13 (68.4) 3 (100)
Basic disease for dialysis:

Chronic glomerulonephritis 18 (19.4) 9 (18.4) 1(14.3) 1(6.7) 6 (31.6) 1(33.3)

Diabetic nephropathy 39 (41.9) 20 (40.8) 2(28.6) 6 (40.0) 11 (57.9) 0(0)

IgA nephropathy 4(4.3) 4(8.2) 0(0) 0(0) 0 (0) 0(0)

Nephrosclerosis 5(5.4) 2(4.1) 0(0) 1(6.7) 1(5.3) 1(33.3)

Polycystic kidney disease 5(5.4) 3(6.1) 2(28.6) 0(0) 0(0) 0(0)

Others 22(23.7) 11(22.4) 2(28.6) 7 (46.7) 1(5.3) 1(33.3)
Duration of dialysis, yrs; median
[I0R] 6 [4-10] 7[4-13] 5[4-8] 410-9] 6 [5-7] 10 [5-11]

Values are number (%) except where indicated otherwise. ASDH: acute subdural hematoma, CSDH: chronic subdural hematoma, ICH: intracer

hemorrhage, IQR: interquartile range, SAH: subarachnoid hemorrhage.
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Table 2 Clinical outcomes of all 93 patients on dialysis

All ICH SAH ASDH CSDH Others

GCS score, median [IQR] 11 [5-14] 6[4-13] 14 [14-15] 10 [4-14] 15 [14-15] 15 [15-15]
WFNS grade 4 or 5 - - 2 (28.6) - - -
Procedure:

Craniotomy 30 (86.0) 36 (73.5) 7 (100) 15 (100) 0 (0) 3 (100)

Burr hole surgery 13 (14.0) 13 (26.5) 0(0) 0(0) 19 (100) 0(0)
Sgelg“ive time, min,; median 133[42-221]  182[82-223]  315[290-328] 126[112-133]  28[22-35] 271 [252-280]
Blood loss, mL; median [IQR] 190 [20-405]  233[20-434]  170[135-299] 261 [113-550] 5[5-35] 330 [293-445]
Intraoperative blood transfusion 27 (29.0) 17 (34.7) 0(0) 9 (60.0) 0(0) 1(33.3)
Perioperative complication: 39 (41.9) 24 (49.0) 2 (28.6) 7 (46.7) 5(26.3) 1(33;3)

Acute seizure 12 (12.9) 4(8.2) 1(14.3) 4(26.7) 3(15.8) 0(0)

Rebleeding* 11(11.8) 7(14.3) 0(0) 3(20.0) 2(10.5) 0(0)

Arrhythmia 2(2.2) 1(2.0) 1(14.3) 0(0) 0(0) 0(0)
Hospital stay, days; median [IQR] 24 [10-44] 26 [12-42] 31 [22-46] 42 [22-66] 10 [7-14] 24 [15-38]
Clinical outcome:

Favorable (mRS: 0-2) 16 (17.2) 2(4.1) 2 (28.6) 2(13.3) 9 (47.4) 1(33.3)

Moderate (mRS: 3 or 4) 21 (22.6) 7(14.3) 2 (28.6) 3(20.0) 8 (42.1) 1(33.3)

Severe (mRS: 5) 31(33.3) 22 (44.9) 1(14.3) 7 (46.7) 0(0) 1(33.3)

Death (mRS: 6) 25(26.9) 18 (36.7) 2(28.6) 3(20.0) 2(10.5) 0(0)

*Rebleeding within 30 days after the procedure.

Values are number (%) except where indicated otherwise. ASDH: acute subdural hematoma, CSDH: chronic subdural hematoma, GCS: Glasgow Coma Scale,
intracerebral hemorrhage, IQR: interquartile range, mRS: modified Rankin Scale, SAH: subarachnoid hemorrhage.
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Table 3 Univariate analysis for clinical outcomes of intracerebral

hemorrhage in patients on hemodialysis

Favorable/moderate Severe/death P value

Patients, n 7(19.4) 29 (80.6)
Age, yrs; median [IQR] 58.0 [52.0, 63.0] 64.0 [56.0, 71.0] 0.327
Female 2(28.6) 8(27.6) 1.000
Past medical history:

Hypertension 7 (100) 25(86.2) 0.566

Diabetes 3(42.9) 11(37.9) 1.000

Hyperlipidemia 0(0) 2(6.9) 1.000

Stroke 1(14.3) 8(27.6) 0.652
Oral antithrombotic medication 1(14.3) 11 (37.9) 0.384
Duration of dialysis, yrs; median [IQR] 12.0[7.5, 16.5] 9.0 [4.0, 14.0] 0.568
GCS, median [IQR] 13 [10, 14] 5[3,8] 0.008
Hematoma volume; mL, median [IQR] 52 [49, 74] 113 [76, 170] 0.015
Hematoma enlargement 4(57.1) 2(6.9) 0.008
Location:

Putamen 2(28.6) 19 (65.5) 0.103

Thalamus 0(0) 3(10.3) 1.000

Subcortical 5(71.4) 6(20.7) 0.018

Cerebellum 0(0) 2(6.9) 1.000
Venticular perforation 5(71.4) 24 (82.8) 0.602
Operative time, min; median [IQR] 166 [95.5, 196.5] 216 [182.0, 270.0] 0.027
Intraoperative blood transfusion 2 (28.6) 15(51.7) 0.408
Perioperative complication 2 (28.6) 16 (55.2) 0.402
Rebleeding* 0(0) 4(13.8) 0.566
Hospital stay, days; median [IQR] 24.0[23.5, 28.0] 37.0 [8.0, 67.0] 0.660

*Rebleeding within 30 days after the procedure.

Values are number (%) except where indicated otherwise. GCS: Glasgow Coma Scale, IQR, interquartile range.
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Receiver operating characteristic curves for the prediction of severe

outcome and death based on the patient’s hematoma volume (A) and Glasgow
Coma Scale (GCS) score (B). The area under the curve was 0.825 for GCS and

0.803 for the hematoma volume.
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Abstract

Clinical Outcomes of Urgent Neurosurgery in Patients
Undergoing Dialysis

Takuma Maeda", Mayuko Miyata", Naito Nobuaki", Akiko Yoshino”,
Hirohiko Taguchi”, Yushiro Take”, Yusuke Watanabe®, Hiroyuki Komine",
Ririko Takeda", Hidetoshi Ooigawa', and Hiroki Kurita"

Department of Cerebrovascular Surgery, Saitama Medical University International
Medical Center, Saitama, Japan1>
Department of Nursing, Saitama Medical University International Medical Center,
Saitama, JapanZ)
Division of Dialysis Center and Department of Nephrology, Saitama Medical
University International Medical Center, Saitama, Japan’

As the number of individuals undergoing hemodialysis (HD) increases,
there has also been an increase in the number of individuals undergoing HD re-
quiring urgent neurosurgery. Patients on HD are at a very high risk of stroke —
especially hemorrhagic stroke — and they are also prone to falls and head injuries
due to imbalance syndrome and hypotension, with worse outcomes than the gen-
eral population. We have determined the indications for urgent neurosurgery for
stroke and head injury based on the hematoma volume and neurological severity,
regardless of HD status. In this study, we report the clinical outcomes of urgent
neurosurgery in patients undergoing HD at our institution based on a retrospective
analysis of the 93 cases of urgent craniotomy or burr hole surgery performed in
HD patients over a 16-year period. The primary diseases were intracerebral hem-
orrhage (ICH), 49 patients (52.7%); subarachnoid hemorrhage (SAH), n=7
(7.5%); acute subdural hematoma (ASDH), n=15 (16.1%); chronic subdural
hematoma (CSDH), n=19 patients (20.4%); and others, n=3 (3.2%). Among the
total series, the most common perioperative complication was postoperative sei-
zure (12/93, 12.9%), followed by hematoma enlargement and rebleeding (11/93,
11.8%). Thirty-seven patients (39.8%) had favorable or moderate outcomes at
discharge, and 25 patients (26.9%) were discharged after death. The predictors of
outcome identified in the ICH group were admission GCS, hematoma volume, and
hematoma location. Across all diseases, a significant number of patients (68/93,
73.1%) underwent successful neurosurgery with a life-saving or favorable out-
come. Our analysis results demonstrate that it is reasonable to determine the indi-
cation for urgent neurosurgery based on the hematoma volume and neurological
severity even in patients on HD. Urgent neurosurgery should be considered for
patients with SAH, ASDH, CSDH, or ICH with a Glasgow Coma Scale score ~>9
or hematoma volume <63 mL. The postoperative management of patients on HD
should be performed based on the consideration of specific risks such as seizures
and rebleeding.
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