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Spinal Epidural Hematoma:
relationship between imaging findings
and neurological outcomes

Tomoyuki Noguchi, Shuichi Oguri",
Toshihiro Yamaguchi?, Takeshi Kamitani',
Madoka Saku', Masahiko Kimura,
Yusuke Nakamura', Junji Murakami',
Shinji Nagata?, Sukehisa Nagano®
and Junichiro Furuya®

Purpose: The purpose of this study was to evaluate the use-
fulness of CT or MR imaging findings in patients with spi-
nal epidural hematoma (SEH) for predicting neurological
outcome.

Materials and Methods: MR images of our six patients with
SEH were evaluated retrospectively . complete recovery was
achieved in two patients; paresis remained in two patients;
and paraplegia remained in two patients. The ratio of the
maximum anteroposterior diameter of the SEH to that of the
spinal canal was calculated in each patient on midline on axial
images in our six patients and 23 previously reported patients.
Results: Among our six patients, the ratio was less than 60
% in two patients with total recovery, whereas all four pa-
tients with remaining motor impairment had ratios of 60%
or more. Of 29 cases, 18 of 22 patients without residual motor
impairment had ratios of less than 60%, but five of seven
patients with residual motor deficits had ratios of 60% or
more (p = 0.023).

Conclusion: The degree of spinal cord compression by he-
matoma may be a prognostic factor in SEH.
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Table 1 Findings in our six patients
Case No 1 2 3 4 5 6
Age Sex 81M 65F 68F 75F 77M 70M
Cause idiopathy (suspected) idiopathy idiopathy idiopathy anticoagulation
dural AVF therapy
Neurological condition at first visit
Motor disorder complete rt. upper limb  incomplete complete complete complete:
quadriplegia - weakness paraplegia quadriplegia paraplegia paraplegia
rt. lower limb
paralysis
Sensory disorder none nong incomplete incomplete complete complete
anesthesia anesthesia anesthesia anesthesia
of bil. lower limb  of rt. upper limb  of bil. lower limb  of lower body
Vesicorecta! disorder unclear dysuria urorrhea involuntary dysuria dysuria
defecation
Elapsed time from onset to -
the worst neurclogical condition 1.3 hours 4 hours 4 days 0 hours 3 days 3.5 hours
MR examination 3 hours 4.5 hours 4 days 7 hours 3 days 4 hours
operation - 13 hours 4 days - 3 days 5.5 hours
beginning of recovery 2.3 hours 8 hours 8 days 12 hours -
Imaging findings
Level of spine C1-T11 C6-T1 T12-L5 C2-T4 T10-T12 T9-T12
Diameter ratio of hematomato  63% 58% 63% 31% 95% 67%
Therapy conservative operation operation conservative operation operation
Outcome incomplete total incomplete total complete complete
quadriplegia recovery paraplegia recovery paraplegia paraplegia

BEEROLDP-7:(p=0.067). THIZHL, AEHEHE
2361 % INA 722980 ClE, IMBE FHERIEELA%60% L I
DEEIZBNT, MEREVSEEICE 272 (p=0.023).
ZOM, MEKIE RO L4 (p=0.012), kDR
HRALASTT LAV ELB IS BB (p = 0.019) T, BREEFRAFHS
FRBIE D orz, EIGEBRERED T, MIEDERES
fir, M/ FHEENEELOZEE QMBI OWTHH
#4757z (Two-factor ANOVA). ZFDFE, WTFhos
LA FMEREL RO L o7,

TOMDREMT, EBHEEREEDTH L OMMEHICHE L
THEMFMAEE L RO Lo 7.

AT III, PT-INR, PTHIZEEZEO LA -7,

Wif2AT R (Fig. 1 A, B) : Z4EH 7 B2 12 HET < L 7- Sk
MRITIZC2~T4 L~V OB IS | ZT15RRE TR &
S5, T2OHGE TRES 2R THE R0, Gd-DTPA
2 & BRI R A RO B Do 72 Lk X Y 2R jE
"L R-Y (VAR

Fel o DA A B, b A UHEENTH 727
ORI TR L/ L 24, 1 BB OMRIC
THLIE D LEMOEEL D NG (o Tni, &
7o, BEASER D MM AR L, ZITELEEOIRETI4
HzBEE L7z, % BIEESREIIT L Twiewn,

TEBIRTR

zZ B

FEG] (Case 4) @ 757%, k.

EFF L REEBIE, PUBURRE.

BUREE | R34 9 H24 HAFRT 4 BHIC 2R DR ERD 5
TR 2T TORATHEEL 72, FRCIUBIB, B
TOHBL BRI TYBEREIRZS.

BEARRE | MIEAE, AR, Mtk o,

ABERFBUE © HE150em, {kHE44kg, IfHE158/80mmHg,
SAEREE S 1, B L, BHET, KEHMET 2380
7o, b, METHEEZELHD.

AR BFERE LT, FDP 19ug/ml( 1), D-dimer
11.9(1) 2B 7=2%, /MK, PT%, APTT, Fibrinogen,
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Table 2 Results of relationship between imaging findings and neurological outcomes
Qutcome
Examination items p value
Total recovery Motor impairment
No. of case (No. of operation) 22(4) 7(5)
Imaging findings
Diameter ratio of hematoma to canal in our six patients ~ =60% 0 4 0.067*
Diameter ratio of hematoma to canal in 29 cases =560% 4 5 0.023*(S)
Average of longitudinal extent 4.8 6.3 0.18**
Area of spinal level : T6 or more proximal (T7 or more distal) 20(7) 2(6) 0.019%(S)
Diameter ratio of hematoma to canal & Area of spinal level in 29 cases
Diameter ratio of hematoma to canal=60% & T6 or more proximal 1 4 —
Diameter ratio of hematoma to canal<60% & T6 or more proximal 1 16 } 0.65%%*
Diameter raiio of hemaioma io canai=60% & T7 or more disiai 5 3 J Q.28+
Diameter ratio of hematoma to canal<60% & T7 or more distal 1 4 —
(S): statistically significant *: Fisher’s exact probability test **: Student’s I-test
##Eyariation between rows in Two-factor ANOVA ###%: yariation between columns in Two-factor ANCOVA,
Table 3 Results of relationship between clinical findings and neurological outcomes
Outcome .
Examination items p value
Total recovery  Motor impairment
Neurological condition at first visit
complete paraplegia (No .of patients with motor disorder) 8(22) 5(7) 0.12
complete anesthesia (No. of patients with sensory disorder) 4(19) 5(6) 0.012(8)
Vesicorectal disorder (No. of patients with and without vesicorectal disorder) 14(18) 6(6) 0.29
Elapsed time from onset to -
the worst neurological condition  =24hrs (No .of patients with paralysis) 19(22) 5(7) 0.35
operation =24hrs (No. of patients with operation) 2(4) 3(5) 0.64
beginning of recovery s6hrs (No. of patients with recovery) 6(21) 1(3) 0.81
beginning of recovery =24hrs (No. of patients with recovery) 16(21) 2(3) 0.60
(S): statistically significant *: Fisher's exact probability test
Fig. 1 Case 4. Acute spinal epidural hematoma in a 75-year-old woman with spontaneous total recovery.
A ! Sagittal MR images obtained seven hours after the onset of symptoms (From left, T1WI : 450/11.2 TR/TE), T2WI:
3000/106.8, Gd-DTPA-enhanced T1WI: 450/11.2). A B
B ! Axial T2WI at C3/4 level(3000/93.8). !
A, B ! A fusiform longitudinal lesion is demonstrated in the posterior part of the spinal canal at C2-C4. The lesion
is isointense to the spinal cord on T1WI and hyperintense on T2WI. No enhancement is seen after the injection of
Gd-DTPA. The ratio of the maximum anteroposterior diameter of the hematoma to that of the spinal canal is 31%
or the midline in the axial plane.
TR 1SHE9 A 25 H 21
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Takle 4 The characteristics of spinal epidural hematoma

AGE AND SEX

LOCATION

CLINICAL FINDINGS

CAUSES Extrinsic: traumatic, iatrogenic
THERAPY Immediate operation

PROGNOSTIC FACTORS

Second and seventh decades, Man: Woman =1.50 : 1
Cervicothoracic transitional level, dorsal epidural space
Abrupt sever back pain, rapid development of paraplegia, anesthesia or vesicorectal disorder

Intrinsic: epidural vessel disease, hemorrhagic disease, anticoagulation therapy, gestation and delivery
Idiopathic: unknown cause (hemorrhage from epidural venous plexus?)

Some case reports of spontaneous resolution with conservative therapy
1) Clinical severity before therapy

2) Elapsed time from onset to paraplegia

3) Elapsed time from onset to operation

4) Elapsed time from onset to beginning of recovery
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Table 5 MR signal intensity of spinal epidural hematoma

Elapsed time
MR FINDINGS
< 1 day 2to 4 days 1 week Chronic period
T1WI iso partially high high low
T2Wi high high low
FEATURE A fus!'folrm‘ longitudinal lesion compresses the spinal cord
anteriorly in most cases.
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