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Predictors of Functional QOutcome After Subdural Hematoma:
A Prospective Study

Jonathan M. Weimer' - Errol Gordon? - Jennifer A. Frontera’

Abstract

Background Although the incidence of subdural hema-
toma (SDH) has increased in the US in the last decade,
limited prospective data exist examining risk factors for
poor outcome.

Methods A prospective, observational study of consecutive
SDH patients was conducted from 7/2008 to 11/2011.
Baseline clinical data, hospital and surgical course, com-
plications, and imaging data were compared between those
with good versus poor 3-month outcomes (modified Rankin
Scores [mRS] 0-3 vs. 4-6). A multivariable logistic
regression model was constructed to identify independent
predictors of poor outcome.

Results 116 SDH patients (18 acute, 56 mixed acute/sub-
acute/chronic, 42 subacute/chronic) were included. At 3
months, 61 (53 %) patients had good outcomes (mRS 0-3)
while 55 (47 %) were severely disabled or dead (mRS
4-6). Of those who underwent surgical evacuation, 54/94
(57 %) had good outcomes compared to 7/22 (32 %) who
did not (p = 0.030). Patients with mixed acuity or suba-
cute/chronic SDH had significantly better 3-month mRS
with surgery (median mRS 1 versus 5 without surgery,
p = 0.002) compared to those with only acute SDH
(p = 0.494). In multivariable analysis, premorbid mRS,
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age, admission Glasgow Coma Score, history of smoking,
and fever were independent predictors of poor 3-month
outcome (all p < 0.05; area under the curve 0.90), while
SDH evacuation tended to improve outcomes (adjusted OR
3.90, 95 % CI 0.96-18.9, p = 0.057).

Conclusions Nearly 50 % of SDH patients were dead or
mederate-severelv disabled at 3 months, Older age, poor
baseline, poor admission neurological status, history of
smoking, and fever during hospitalization predicted poor
outcomes, while surgical evacuation was associated with
improved outcomes among those with mixed acuity or
chronic/subacute SDH.

Keywords Subdural hematoma - SDH - Outcome -
Risk - Neurosurgery

Introduction

Subdural hematoma (SDH) represents a common form of
intracranial bleeding that is increasing in prevalence and
cost across the US [1]. The mortality rates associated with
SDH range from 30 to 50 % depending on the acuity of the
blood and patient comorbidities [2-6]. Between 1993 and
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SURGICAL MANAGEMENT OF ACUTE
SUBDURAL HEMATOMAS

RECOMMENDATIONS
(see Methodology)

Indications for Surgery
e An acute subdural hematoma (SDH) with a thickness greater than 10 mm or a midline

shift greater than 5 mm _on _computed tomographic (CT) scan should be surgically T .

evacuated, regardless of the patient’'s Glasgow Coma Scale (GCS) score. @ >10mm or @midline shift>5mm
o “All patients with acute SDH in coma (GCS score less than 9) should undergo intracranial

pressure (ICP) monitoring.

e A comatose patient (GCS score less than 9) with an SDH less than 10-mm thick and a = A M — 4
midline shift less than 5 mm should undergo surgical evacuation of the lesion if the GCS LRz TR EMNICE LTI

score decreased between the time of injury and hospital admission by 2 or more points :%'_'_E‘Eﬂ( L X)L |(|C B@ Hio @_iflﬁf)‘/\ \% EINTW5S
on the GCS and/or the patient presents with asymmetric or fixed and dilated pupils
and/or the ICP exceeds 20 mm Hg.

Timing
e In patients with acute SDH and indications for surgery, surgical evacuation should be
performed as soon as possible.

Methods
e If surgical evacuation of an acute SDH in a comatose patient (GCS < 9) is indicated, it

should be performed using a craniotomy with or without bone flap removal and Neurosurgery. 2006 I\/Iar'58(3 Suppl)'816—24
duraplasty. ' ’ ]

KEY WORDS: Coma, Computed tomographic parameters, Craniotomy, Decompressive craniectomy, Head
injury, Hematoma, Intracranial pressure monitoring, Salvageability, Subdural, Surgical technique, Timing of
surgery, Traumatic brain injury

Neurosurgery 58:52-16-52-24, 2006 DOI: 10.1227/01.NEU.0000210364.29290.C9 www.neurosurgery-online.com
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Factors Associated with Early versus Delayed Expansion
of Acute Subdural Hematomas Initially
Managed Conservatively

Introduction

SUBDURAL HEMATOMAS (SDH) are becoming increasingly
common and are associated with significant morbidity and
mortality." Acute SDHs (ASDHs) represent the most morbid form
of SDHs. The mortality rate for ASDHs approaches 60% in co-
matose patients, and many survivors will go on to have significant
functional disability.” Surgical decompression is necessary in some
patients with ASDH’; however, almost 70% of patients are man-
aged without surgery.® Non-surgical management is particularly
important for the rising population of frail, elderly patients pre-
senting with ASDHs,” as it allows many patients to either avoid
surgery entirely or undergo a smaller surgery in a delayed fashion.®

One concern with conservative management is the risk of ASDH
expansion, which has been blamed in part for the association be-
tween ASDH and the ““talk and die”’ phenomenon.’ Prior studies
have identified risk factors of the expansion of conservatively

managed ASDHs.* ' These studies are limited in the sense that
they define expansion as need for delayed surgery, despite the fact
that many expanding SDHs can be managed conservatively with
close observation or medical therapy.'' Several studies have also
grouped all cases of SDH expansion together, regardless of when it
occurs.” This is problematic, as ASDHs are known to evolve, with
different mechanisms likely to account for expansion over time.'?
Specifically, membranes begin to form around the hematoma at
approximately 72h,'? and these membranes are thought to drive
most subsequent pathology.'*

A better understanding of the risk factors for ASDH expansion
and how these factors change over time could help guide decisions
regarding follow-up imaging and perhaps even reduce the inci-
dence of this complication. We hypothesized that early and delayed
expansion are fundamentally different phenomena, and thus are
likely to have different associated factors. To evaluate this, we
examined factors associated with ASDH expansion in the early

« LDL, RENIMEZITO 2T, MEALVIBRTIERMED H D
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SURGICAL MANAGEMENT OF ACUTE

SUBDURAL HEMATOMAS

RECOMMENDATIONS
(see Methodology)

Indications for Surgery

e An acute subdural hematoma (SDH) with a thickness greater than 10 mm or a midline
shift greater than 5 mm on computed tomographic (CT) scan should be surgically
evacuated, regardless of the patient’s Glasgow Coma Scale (GCS) score.

e All patients with acute SDH in coma (GCS score less than 9) should undergo intracranial
pressure (ICP) monitoring.

e A comatose patient (GCS score less than 9) with an SDH less than 10-mm thick and a
midline shift less than 5 mm should undergo surgical evacuation of the lesion if the GCS
score decreased between the time of injury and hospital admission by 2 or more points
on the GCS and/or the patient presents with asymmetric or fixed and dilated pupils
and/or the ICP exceeds 20 mm Hg.

Timing

e In patients with acute SDH and indications for surgery, surgical evacuation should be
performed as soon as possible.

Methods

e If surgical evacuation of an acute SDH in a comatose patient (GCS < 9) is indicated, it
should be performed using a craniotomy with or without bone flap removal and
duraplasty.

KEY WORDS: Coma, Computed tomographic parameters, Craniotomy, Decompressive craniectomy, Head
injury, Hematoma, Intracranial pressure monitoring, Salvageability, Subdural, Surgical technique, Timing of
surgery, Traumatic brain injury

Neurosurgery 58:52-16-52-24, 2006 DOI: 10.1227/01.NEU.0000210364.29290.C9 www.neurosurgery-online.com

REFMzITHEh >7GCS<IDERICH LT
TROWINIDRE oN/-HBEMERENHEREINS

D2 E U EGCSHET
QmEF RS L < IFEFLETK
@ICP>20mmHg

Neurosurgery. 2006 Mar;58(3 Suppl):S16-24



ASDH

conservative management

conservative management

?27?

early evacuation

SDH thickness
midline shift

delayed surgical decompression

« SDH expansion
« midline shift expansion
 neurological deterioration

e anisocoria or dilated pupils
e |[CP>20mmHg




SH OB

DIRTEDASDHD FfiFdDindication

@M AEIE R D FRIHE T

Bindication D B st



Factors Associated with Early versus Delayed Expansion

of Acute Subdural Hematomas Initially
Managed Conservatively

David Robinson,' Logan Pyle' Branden Foreman, Laura B. Ngwenya**
Opeolu Adeoye >* Daniel Woo,' and Natalie Kreitzer”

retrospective
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TABLE 1. COMPARISON OF BASELINE FACTORS BETWEEN EARLY AND DELAYED FoLLow-Up COHORTS

Early cohort (n=305) Delayed cohort (n=167) P-value

Age 67.1 (48.4, 79.9) 69.6 (50.7, 81.7) 0.35
Male 198 (65) 113 (68) 0.62
White 253 (83) 140 (84) 0.91
Dementia 47 (15) 24 (14) 0.87
Diabetes 60 (20) 38 (23) 0.5
Cirrhosis 8 (3) 4 (2) 1
Chronic kidney disease 22 (7) 27 (16) 0.71
Prior stroke 44 (14) 1(1) 0.8
Prior traumatic brain injury 4 (1) 99 (59) 0.48
Hypertension 169 (55) 42 (25) 0.61
Coronary artery disease 69 (23) 20 (12) 1
Alcohol abuse® 36 (12) 19 (11) 0.4
Initial GCS score 15 (13..15) 10:(13; 15) 0.76
White blood cell count (x10°/L) N=301% 9.8 (7.5, 13.9) N=165:105(71,152) 0.23
Hemoglobin (g/dL) N=302% 13.4 (12, 14.6) N=166% 13.6 (12, 14.5) 0.99
Sodium (mEq/L) N=301% 139 (137, 142) 139 (136, 142) 0.35
Creatinine (mg/dL) N=300% 0.9 (0.8, 1.1) N=166°% 0.94 (0.77, 1.18) 0.64
Fall as mechanism of injuryh 177 (58) 101 (61) 0.85
No definite trauma history 13 (4) 53) 0.66
Volume of SDH (mL) N=225%7 (2.3, 215 N=130";8.05 (3.1, 21.8) 0.84
SDH_thickness (mm) 5(3.4.8) 5:(3.9:8) 0.35
Midline shift (mm) 0 (0, 0) 0 (0, 0) 0.95
Other intracranial traumatic lesions 172 (56) 103 (62) 0.31
Pre-morbid anticoagulant use 45 (15) 30 (18) 0.44
Pre-morbid antiplatelet use 105 (34) 68 (41) 0.21
Modified Rankin Scale >2 at discharge 192 (63) 110 (66) 0.6

Data are n (%) or median (interquartile range).

“Defined as >3 drinks/day; only ground-level or falls <3 ft were included in this category; “if missing values are present, the number of patients with

full data (N=) is listed.
GCS, Glasgow Coma Scale; SDH, subdural hematoma.



TABLE 2. FACTORS ASSOCIATED WITH EARLY EXPANSION

1 . 0 No early Early
[ L ! 8 /0 expansion expansion Univariable Univariable  Multi-variable aOR
(n=237) (n=68) p-value OR (95% CI) p-value (95% CI)
expansion: 22% Age (years) 67.8 (51.3, 80.1)  61.95 (44.5, 77) 0.42 0.99 (0.98-1.01) 0.34 1.01 (0.99-1.03)
per 10 years
Male 154 (65) 44 (65) 0.97 0.99 (0.6-1.8)
Dementia 37 (16) 10 (15) 0.86 0.9 (0.4-1.9)
Prior stroke 32 (14) 12 (18) 0.4 1.4 (0.6-2.8)
. Hypertension 136 (57) 33 (49) 0.2 0.7 (0.4-1.2)
ea rIy expansion Alcohol abuse® 29 (12) 7 (10) 0.7 0.8 (0.3-1.9)
Chronic kidney disease 23 (10) 3 (4) 0.18 0.4 (0.1-1.3)
Initial GCS score 15 (14, 15) 13.5 (10, 15) 0.0002 0.9 (0.8-0.93)
ian: Initial SBP 140 (122, 159) 1445 (125, 160)  0.17 1.01 (1-1.02)
median: 7h Initial SBP >160 54 (23) 17 (25) 0.7 1.1 (0.6-2.1)
Initial creatinine (mg/dL) N=232% 0.9 (0.8, 1.1) 0.7 0.9 (0.6-1.1)
0.95 (0.8, 1.1)
Coagulopathy” N=223% 48 22) N=66%23 (35) 0.03 1.9 (1.06-3.5) 0.02 2.3 (1.2-4.5)
No or minimal trauma® 154 (65) 36 (53) 0.07 0.6 (0.4-1.1) 0.03 0.4 (0.2-0.9)
Maximum SDH 4.8 (3.1,7) 5.8 (4, 10) 0.03 1.1 (1-1.13) 0.006 1.1 (1.03-1.2)
Coagulopathy thickness (mm) per 1 mm
@l NR>1.3 Midline shift (mm) 0 (0, 0) 0 (0,3) 0.1 1.1 (0.98-1.2)
Convexity location 169 (71) 56 (82) 0.8 1.1 (0.6-1.8)
(2Plate<100,000 Other intracranial lesions 121 (51) 51 (75) 0.0006 2.9 (1.6-5.4) 0.002 3 (1.6-6.2)
Epidural 4(2) 4 (6)
Contusion 56 (24) 24 (35)
Subarachnoid hemorrhage 88 (32) 43 (63)
Skull fracture 63 (23) 29 (42)
Anticoagulant use 34 (14) 11 (16) 0.71 1.2 (0.5-2.4)
Antiplatelet use 86 (36) 19 (28) 0.2 0.7 (0.4-1.2)
Injury to initial scan (h) 2(1,4) 1.5(1,2) 0.04 0.9 (0.8-0.97) 0.04 0.9 (0.8-0.97)

no or minimal trauma — , —— , _— ‘
o §Er Data are n (%) or median (interquartile range). Statistically significant variables on multi-variable analysis are bolded.
@J ) 7": lik Bg *Defined as >3 drinks/day; "defined as international normalized ratio (INR) >1.3 or platelets <100,000; “defined as no clear trauma or falls from <3 ft;
—n dif missing values are present, the number of patients with full data (N=) is listed. No variables with >5% missing values were considered for the model.
@ﬁ{(\j 9 O cm G) % é aOR, adjusted odds ratio; CI, confidence interval; GCS, Glasgow Coma Scale; OR, odds ratio; SBP, systolic blood pressure; SDH, subdural hematoma.
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TABLE 4. CLINICAL SIGNIFICANCE OF HEMATOMA
EXPANSION IN EARLY AND LATE COHORTS

Early Delayed
expansion expansion
(n=68) (n=41)
Symptomatic expansion® 20 (29) 15 (37)
Severe symptomatic expansion” 13 (19) 3(7)
Intervention required 28 (41) 23 (56)
Delay of antithrombotic 0 6 (15)
resumption
Escalation in level of care® 21 (31) 6 (15)
Neurosurgery 7 (10) 8 (20)
Craniotomy 1(1) 6 (15)
Hemicraniectomy 5(@7) 0
Burr hole 0 2 (5)
ICP monitor 1 (1) 0
Duration between injury 8.5h (7-9h) 14 days
and surgery (10-16 days)
Steroid treatment 0 3:(7)

Data are n (%) or median (interquartile range).

“Using common data element definition of neuroworsening24; bdefined
as symptoms severe enough to prompt emergent surgery or withdrawal of
life-sustaining treatment; “included transition from observation or ambu-
latory management to hospitalization or escalation to intensive care unit
level of care for patients already admitted.

ICP, intracranial pressure.
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Contrast Extravasation on CT Angiography Predicts Hematoma
Expansion and Mortality in Acute Traumatic
Subdural Hemorrhage

J.M. Remero, HR. Kelly, J.E Delgado Almandoz, ). Hernandez-Siman, ).C. Passanese, MH. Lev, and RG. Gonzalez

retrospective. H—HE%
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FIG 2. CT images of a 75-year-old man with blunt craniocervical trauma related to a motor
vehicle crash. A, Axial source image from the CTA of the head in the emergency department
demonstrates contrast extravasation (arrow) in the right hemispheric aSDH. B, Follow-up axial
NCCT of the head at approximately the same level (obtained 4 hours later) demonstrates an
increase of >20% of the aSDH thickness (arrow).
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127 patients were excluded

430 patients

subdural hemorrhage

\ 4

303 patients

spot sign(+)
2( patients

|

157 patients were included
(199 ASDH)

146 patients were excluded

« 15 patients died in the hospital without follow-up imaging

« 47 patients went to the operating room without follow-up NCCT
« 20 patients went to the operating room without CTA

« 6 patients did not undergo CTA
o 24 patients underwent NCCT>48h after the initial CTA
« 31 patients were discharged without follow-up CT

e 3 patients only had CTA image of the neck

spot sign(-)
130 patients




Table 1: Baseline clinical and radiologic characteristics

Characteristic

Mean age, years (SD) 52(22.5)
Sex

Male (%) N7 (75)

Female (%) 40 (25)
Mean admission blood pressure, mm Hg

Systolic (SD) 140.7 (26.8)

Diastolic (SD) 76.4(14.8)
Mean admission GCS (SD) 11.58 (4.17)
History of hypertension (%) 46 (29)
Mean admission platelet count (SD) 244 (N)
Mean admission INR (SD) 1.24 (0.53)
Mean admission aPTT (SD) 25.70 (5.33)
Altered coagulation (%) 9(6)
Antiplatelet therapy (%) 24 (15)
Mechanism of injury

Fall from standing (%) 84 (54)

Fall from height (%) 18 (12)

Motor vehicle crash (%) 24 (15)

Pedestrian struck (%) 16 (10)

Direct blunt trauma (%) 13 (8)

Penetrating trauma (%) 2(1)
aSDH location

Frontal (%) 99 (50)

Temporal (%) 38(19)

Parietal (%) 31(16)

Parafalcine (%) 15(8)

Occipital (%) 13 (6)

Cerebellar (%) 3(1)
Mean initial maximum aSDH width, mm (SD) 6.0 (3.5)
Mean initial maximum midline shift, mm (SD) 2.2(2.9)

Mean time to follow-up NCCT, hours (SD) 1.76 (7.98)



Table 2: Comparison of baseline characteristics between patients with and without spot

sign
Spot Sign No Spot Sign P
Characteristic (n=27) (n=130) Value

Mean age, years (SD) 59 (22.2) 50 (22.4) .07°
Sex (%) 2"

Male 23 (85) 94 (72)

Female 4 (15) 36 (28)
Admission blood pressure, mm Hg

Systolic (SD) 144.4 (30.5) 140.0 (26.1) 50°

Diastolic (SD) 767 (159) 76.4 (14.7) 93
Mean admission GCS (SD) 10.2 (4.3) 1.8 (4.7) 09°
History of hypertension (%) 13 (48) 33(25) 02°
Mean admission platelet count (SD) 2354 (85.5) 246.2 (68.2) A47°
Mean admission INR (SD) 1.3(0.8) 1.2(0.5) 27°
Mean admission aPTT (SD) 27 .4 (6.3) 25.4 (5.)) .08*
Altered coagulation (%) 2(7) 7(5) 48°
Antiplatelet therapy (%) 6 (22) 18 (14) 38°
Mean initial maximum aSDH width, mm (SD) 6.9 (3.6) 5.8 (3.5) | ¥k
Mean initial maximum midline shift, mm (SD) 0.40(0.4) 0.18 (0.3) .0004*
Mean time to follow-up NCCT, hours (SD) 9.58 (7) 11.28(7.3) 29°

# Student t test.
b Fisher exact test.
“ Mann-Whitney test.



Percent of patients with hematoma expansion
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Table 4: Comparison of clinical and radiologic characteristics between surviving and

nonsurviving patients with aSDH

Survived Died P
Characteristic (n =140) (n=17) Value
Mean age, years (SD) 51(22.4) 59 (23.2) i (g
Sex (%) 56°
Male 103 (74) 14 (82)
Female 37 (26) 3(18)
Mean admission blood pressure, mm Hg
Systolic (SD) 139.9 (26.5) 147 (29.5) 37°
Diastolic (SD) 76.3(14.9) 78.2(14.7) 66
Mean admission GCS (SD) 12 (3.9) 8 (4.8) .0003¢
History of hypertension (%) 38(27) 8 (47) 10°
Mean admission platelet count (SD) 2474 (70.4) 219.7 (76.2) 13°
Mean admission INR (SD) 1.2 (0.45) 1.6 (1.0) .015°
Mean admission aPTT (SD) 254 (5.)) 28.5(6.7) .022°
Altered coagulation (%) 7 (5) 2(12) 25°
Antiplatelet therapy (%) 19 (14) 5(30) 14°
Mean initial maximum aSDH width, mm (SD) 6 (3.6) 6 (3) 99°
Mean initial maximum midline shift, mm (SD) 2(2.6) 3.9(4.2) O1®
Patients with contrast extravasation (%) 18 (13) 9 (53) .0004°
Patients without contrast extravasation (%) 122 (87) 8 (47) .0004°
Mean time to follow-up NCCT, hours (SD) 12(8.2) 9.7 (5.5) 27




Result

« extravasation|ZMAEE AKX & FRNIETE D EF D F A

9%

« T DMDEFERIET D T8

AN

RS

Z e iF D

DGCS @APTT GINR @®mid

ine shift

ety N



S H DRk

DIRTEDASDHD FfiFdDindication

@MmMAEIE R D FRIHEF

indication D FHi& =7



SURGICAL MANAGEMENT OF ACUTE
SUBDURAL HEMATOMAS

RECOMMENDATIONS
(see Methodology)

Indications for Surgery
e An acute subdural hematoma (SDH) with a thickness greater than 10 mm or a midline

shift greater than 5 mm _on _computed tomographic (CT) scan should be surgically T .

evacuated, regardless of the patient’'s Glasgow Coma Scale (GCS) score. @ >10mm or @midline shift>5mm
o “All patients with acute SDH in coma (GCS score less than 9) should undergo intracranial

pressure (ICP) monitoring.

e A comatose patient (GCS score less than 9) with an SDH less than 10-mm thick and a = A M — 4
midline shift less than 5 mm should undergo surgical evacuation of the lesion if the GCS LRz TR TEMNICE LTI

score decreased between the time of injury and hospital admission by 2 or more points %_'_E’E& L X)L (C B@ H ) E“EFT/T\M‘F \% EINTW5S
on the GCS and/or the patient presents with asymmetric or fixed and dilated pupils
and/or the ICP exceeds 20 mm Hg.

Timing
e In patients with acute SDH and indications for surgery, surgical evacuation should be
performed as soon as possible.

Methods
e If surgical evacuation of an acute SDH in a comatose patient (GCS < 9) is indicated, it

should be performed using a craniotomy with or without bone flap removal and Neurosurgery. 2006 I\/Iar'58(3 Suppl)'816—24
duraplasty. ' ’ ]

KEY WORDS: Coma, Computed tomographic parameters, Craniotomy, Decompressive craniectomy, Head
injury, Hematoma, Intracranial pressure monitoring, Salvageability, Subdural, Surgical technique, Timing of
surgery, Traumatic brain injury

Neurosurgery 58:52-16-52-24, 2006 DOI: 10.1227/01.NEU.0000210364.29290.C9 www.neurosurgery-online.com




Acute Subdural Haematoma in the Conscious Patient: Qutcome with Initial

Non-Operative Management o
Acta Neurochir (Wien). 1993:121(3-4):100-8.

n Midline shift Effacement of Maximum No. of CT Volume of  Ipsilateral Contralat-
medial (range)  ipsilateral thickness of cuts with haematoma* low density eral
(mm) ventricle haematoma*  haematoma*  (ml) atrophy
median (range) median (range)
(mm)
Minimal haematoma 8 0 (0-3) 2 5 (3-10) 5.5 (2-6) < 17 0 4
Significant haematoma
resolved 9 2.0 (0-10) 4 5 _(3-15) 6.0 (4-9) 32+2 3 5
enlarge and 6 3.0 (1-10) 6 13.5 (8-16) 9.0 (6-11) 53+ 6% ] 2
required surgery
Total 23 2.0 (0-10) 12 8 (3-16) 6.0 (2-11) 3615 4 11
Limitation
« REMEZITAHNIZ13=GCS=15D « sampleA’ 7L
ASDH(n=23) h'3J &R « ASDHUUADBEL HNILHRA S NS
c BANFEBEINLF—TEELT - B2 ORMBEMERETIEA WL (FiTE coFERMEIL158)
o EPREFOMEBERE>10mmABEICEZ D 57z « BHEHILANLOEEL0-2R (FE:12)
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Criteria for Conservative Treatment of Supratentorial Acute Subdural
Haematomas

Summary

Without mortality, 31 patients underwent conservative treat-
ment for traumatic supratentorial acute subdural haematoma
(SDH). Later on six of them had the haematoma surgically evacuated
mainly because of a deterioration of the Glasgow Coma Scale
(GCS) scores.

It was found that patients with a midline shift of less than
10 mm on the computed tomography (CT) scans and with a GCS
score of 15 initially might be treated conservatively under close
observation, reserving urgent craniotomy and evacuation of the
SDH for those with deteriorating neurological conditions. A smal- .. i
ler degree of midline shift was tolerated by patients with an GCS Limitation
score of less than 15: a shift of more than 5 mm on the initial CT ~ * sample/h¥4> 73 0
scans pre'x;if:te?c)l ;m exh;u.lsFion oIf the cherebral c}:)rn(];znssatory mech- o EH| NR)ILDOEEDREE OIZH A 7L
anism within 3 days of injury. In such cases the score wors- [b= 4 = < < =F S A F
ened, and surgical evacuation of the SDH became necessary. FZAT O PG EEA B L

A total hospital stay of 6 to 7 days may suffice for those who
have become fully conscious. Repeat CT studies before discharge
should be done and a close follow-up during the first 3 to 4 weeks
is advisable.

n=31
OP: 6/6. conservative: 2/25 TMLS>5mm(P<0.05)

ActaNeurochir(Wien). 1995:135(1-2):38-43.



Clinical Outcomes After Nonoperative Management
of Large Acute Traumatic Subdural Hematomas
in Older Patients: A Propensity-Scored

Retrospectlve Analyms Neurosurgery. 2023 Feb:;92(2):293-299

BACKGROUND: Large (=1 c¢cm) acute traumatic subdural hematomas (aSDHs) are neu-
rosurgical emergencies. Elderly patients with asymptomatic large aSDHs may benefit from
conservative management.

OBJECTIVE: To investigate inpatient mortality after conservative management of large aSDHs.
METHODS: Single-center retrospective review of adult patients with traumatic brain
injury from 2018 to 2021 revealed 45 large aSDHs that met inclusion criteria. Inpatient
outcomes included mortality, length of stay, and discharge disposition. Follow-up data
included rate of surgery for chronic SDH progression. Patients with large aSDHs were 2:1
propensity score-matched to patients with small (<1 cm) aSDHs based on age, Injury
Severity Scale, Glasgow Coma Scale, and Rotterdam computed tomography scale.
RESULTS: Median age (78 years), sex (male 52%), and race (Caucasian 91%) were similar
between both groups. Inpatient outcomes including length of stay (P=.32), mortality (P=.37),
and discharge home (P = .28) were similar between those with small and large aSDHs. On
multivariate logistic regression (odds ratio [95% Cl]), increased in-hospital mortality was
predicted by Injury Severity Scale (1.3 [1.0-1.6]), Rotterdam computed tomography scale 3 to 4
(99.5 [2.1-4754.0), parafalcine (28.3 [1.7-461.7]), tentorial location (196.7 [2.9-13 325.6]), or
presence of an intracranial contusion (52.8 [4.0-690.1]). Patients with large aSDHs trended
toward higher progression on follow-up computed tomography of the head (36% vs 16%;
P = .225) and higher rates of chronic SDH surgery (25% vs 7%; P = .110).

CONCLUSION: In conservatively managed patients with minimal symptoms and mass effect
on computed tomography of the head, increasing SDH size did not contribute to worsened
in-hospital mortality or length of stay. Patients with large aSDHs may undergo an initial course
of nonoperative management if symptoms and the degree of mass effect are mild.
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TABLE 1. Rotterdam Computed Tomography Classification®

Predictor Score

Basal cisterns

Normal 0

Compressed 1

Absent 2
Midline shift

No shift or shift =5 mm 0

Shift =5 mm 1
Epidural mass lesion

Present 0

Absent 1
Intraventricular blood or subarachnoid hemorrhage

Absent 0

Present 1
Sum score +1




TABLE 1. Baseline Patient Characteristics for Nonoperatively Managed SDHs

Variable® SDH < 1 ¢cm (n = 90) SDH =1 cm (n = 45) P value
Age, y 79 (70-86) 80 (71-87) .606
Male 42 (47%) 28 (62%) .088
Race .538
Caucasian 80 (89%) 43 (96%)
African American 7 (8%) 1 (2%)
Asian/other 3 (3%) 1 (2%)
ISS 24 (17-29) 26 (25-27) .059
GCS .929
3-8 8 (9%) 3 (7%)
9-12 6 (7%) 3 (7%)
13-15 76 (84%) 39 (87%)
RCS .654
1-2 84 (93%) 42 (93%)
3-4 6 (7%) 3 (7%)
RCS—SAH or IVH 36 (40%) 12 (27%) .180
RCS—epidural compression 4 (4%) 1 (2%) 458
RCS—MLS >5 mm 0 (0%) 1 (2%) 333
RCS—cisterns .160
Compressed 4 (4%) 5 (11%)
Absent 0 (0%) 0 (0%)
Contusion 19 (21%) 6 (13%) .196
Location .864
Convexity 61 (68%) 30 (67%)
Parafalcine 23 (26%) 13 (29%)
Tentorial 6 (7%) 2 (4%)




TABLE 2. Inpatient Outcomes After Conservative Management of SDH

Variable® SDH < 1 cm (n = 90) SDH = 1 cm (n = 45) P value
Mortality 7 (8%) 5 (11%) .365
Length of stay (d) 5 (3-8) 5 (3-7) 312
Discharge disposition 276

Home w/wo services 37 (41%) 22 (49%)

Acute rehabilitation 14 (16%) 6 (13%)

SNF/LTACH 32 (36%) 10 (22%)

Morgue/hospice 7 (8%) 7 (16%)
Tracheostomy 3 (3%) 0 (0%) 550
PEG 2 (2%) 0 (0%) 3552




TABLE 4. Univariate Predictors of In-Hospital Mortality

Variable® Alive (n = 123) Dead (n = 12) P value
Age, y 79 (71-86) 74 (67-86) 567
ISS 25 (18-26) 32 (26-35) <.001
GCS <.001

3-8 6 (5%) 5 (42%)

9-12 7 (6%) 2 (17%)

13-15 110 (89%) 5 (42%)
RCS <.001

1-2 119 (97%) 7 (58%)

34 4 (3%) 5 (42%)
RCS—SAH or IVH 40 (33%) 8 (67%) 023
RCS—epidural compression 5 (4%) 0 (0%) 623
RCS—MLS >5 mm 1 (1%) 0 (0%) 911
RCS—compressed cisterns 4 (3%) 5 (42%) <.001
Contusion 16 (13%) 9 (75%) <.001
Location 015

Convexity 86 (70%) 5 (42%)

Parafalcine 32 (26%) 4 (33%)

Tentorial 5 (4%) 3 (25%)




TABLE 5. Multivariate Predictors of In-Hospital Mortality

Variable Odds ratio (95% ClI) P value
Age 1.1 (1.0-1.3) 072
ISS 1.3 (1.0-1.6) 029
GCS (reference: GCS 3-8)

9-12 4.8 (0.1-246.2) 433

13-15 3.5 (0.1-111.7) 486
RCS 3/4 99.5 (2.1-4754.0) 020
Location (reference: convexity)

Parafalcine 28.3 (1.7-461.7) 019

Tentorial 196.7 (2.9-13325.6) 014
Contusion 52.8 (4.0-690.1) 003




TABLE 6. Outpatient Follow-Up Data After Conservative Management of SDH

Variable® SDH < 1 cm (n = 90) SDH = 1 cm (n = 45) P value
Follow-up CTH 49 (54%) 14 (31%) 017
CTH outcome

Improved 32 (65%) 6 (43%) 225

Stable 9 (18%) 3 (21%)

Progressing 8 (16%) 5 (36%)
Duration follow-up CTH (d) 20 (15-30) 17 (15-20) 316
Clinical follow-up 42 (47%) 11 (24%) .015
Surgery for chronic SDH 3 (7%)° 3 (25%) 110
Duration to chronic SDH surgery (d) 30 (30-36) 14 (14-15) .100
Antiplatelet/anticoagulant restarted 8 (19%) 1 (9%) 665
Steroid started 2 (5%) 0 (0%) 618
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