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Progression of Frontal Intraparenchymal Hematomas in the Early Post-Injury Period

Jeong-Wook Choi, M.D., Jung-Kil Lee, M.D., Kyung-Sub Moon, M.D., Sung-Pil Joo, M.D.,
Jae-Hyoo Kim, M.D., and Soo-Han Kim, M.D.

Department of Neurosurgery, Chonnam National University Hospital & Medical School, Gwangju, South Korea

Objective: The purpose of this study was to characterize risk factors for progression and estimate the clinical consequences
of traumatic frontal intraparenchymal hematoma (IPH) in the early post-injury period.

Methods: A retrospective chart and computed tomography (CT) review was conducted on 64 patients with traumatic frontal
IPH, 35 in progressive and 29 in non-progressive group, meeting inclusion criteria between January 1997 and December 2004:
@ non-penetrating head trauma, (2 absence of major traumatic injury in other organs, (3 absence of other intracranial lesions
should be operated on initial CT, @ initial CT checked within 3 hrs after trauma, (5 IPH detected within 24 hrs after trauma.
Univariate and multivariate analysis were performed to determine significant association between various potential factors and

IPH progression in early post-injury period.

Results: Progression of frontal IPH without neurological exacerbation was observed in [8 cases (51.4% in progression group).
Mutivariate analysis demonstrated that time from injury to first CT scan was independently associated with progression of frontal
IPH (p=0.045). Although there was no statistically significance, older age, subarachnoid hemorrhage on initial CT, deteriorated mental
status and prolonged prothrombin time (PT) on admission could predict a progression of frontal IPH. Of the 35 patients who
underwent operation for hematoma evacuation, 27 patients (77.1%, p=0.000) showed hematoma progression. The unfavorable rate
of GOS at 6 months after injury in progression group was significantly higher than non-progression group (31.4% vs 3.4%, p=0.008).

Conclusions: Early progression occurs in 55% of the patients with frontal IPH who undergo CT scans within 3 hours of
injury. Even though the patient neurologically unchange, the time from injury to first CT scan, older age, subarachnoid hemorrhage
on initial CT, deteriorated mental status and prolonged PT on admission should be reminded as key determinants of hematoma
progression. Considering high rates of progression without neurological deterioration and good results after operation, a repeated
CT scans and aggressive surgical evacuation should be performed for patients with frontal traumatic IPH.

Key Words: Computed tomography - Frontal lobe - Intraparenchymal hematoma - Progressive hemorrhagic injury + Traumatic

brain injury

e -

S WSS SRR Agle] WEde] Al F

Corresponding Author: Sung-Pil Joo, M.D.

Department of Neurosurgery, Chonnam National University
Hospital, 8 Hack-Dong, Dong-Ku, Gwangju, 501-757, Korea
Tel: 82-62-220-6606, Fax: 82-62-224-9865

E-mail: jklee0261@yahoo.com

=

o
W AS s, AdE 2 dEle] 2288 ffstel A
o

A ol 18} Baje] A7oY Hrhst wie] ofele B¢

Volume 2, No 1 = June, 2006 43



Progressive Traumatic Frontal Intraparenchymal Hematomas

= Eg] POR=Xc
A% Bapel AGAY ok 27

o1 LU
7t e, o1b BAUFEA AT ol 93

3719180 7] 2ld7Izbeet WEAQl o dsldE

N et s ojeld

RE bl tigh WSl Aedd

AN A =g EAdy.

AR o A4 FFe Y F B3] 2 F 9l
=

o
dIF9} A3l jg A RO, Ee FR 9y 5

o
s
N
ol
o
N
=
r-{n
e
%
o 4
&
o
o
o
ot
e
N
s
18
13
l-«O
12
on

o o@ N o pE HE

offl s

PN'
~N
o2 o
o
N
)
1o o o o 2 O

M b
rulo rl

AAA B APA ] AA ZHo| g 2E AL A3
Hlo] glont 27 94*} 7|17Fgste] ol2j3h o) W
ol tieiE 2 gEA JA . ARELS 27 94
717E (<24A17h) ATl ‘w ahe P o A4 dE9
A @elw} 11 aﬂToﬂ el #Aete] F5- 94 Exjol] o
g wo} gdola gelHel vk} 5o Weke A8t
1A} gt

SE] 2004 69714 Ak
} oA} T AR

o
fo 2

i
R
mt)
3
pass
(LI rh
of —
o <
>~ OIN
M =
1o
3u!
[
N
N
off
ol
E 1o
ox
o
<
~N l

e}
l-'El
o
rg Mo

1o,
2l
>
o
it
ol

1o, ofN
N
fo
rp
oy
e =
N
o K
b & ®
o b
o B
1o,

Ao ¢lat, @ Az s
o A1 S, @ S F 244170 o)
AP o702l A3 ARSI F 64 Fe7h X3

e

AL o] 35 FEl7h X8 EF FH(progression group) -
2,29 Fel7F vzl EE FWHnon- progression group)2.
2 JHEE S

.38 9

44 J Kor Neurotraumatol Soc

Eoﬂ(JWC KSM, W.Y.J) oste] A=) o d4 o

=2 =
& Ak Wk FUg Helo] mojgls WMo R 4
91 XPA o A FEL FHxo] AAE dE=Fdol|A

= O
Holx| eigkort, 24Xt o] 4 HARE dFo] BH
A dFe] Aol olHe] HAfelM Bl HF Hut
% ol A717F S7KRE 5= el Fig. 1).
ol QlolA= XA dF o5 28Il
o7} 23 WEAE 2R St ArksidsEd S R
3 ol YA olak el okl Bel 27 0 Wk
s}, Apx|e] 7 ofshol A ofs} gl 7149l AL
AR A ‘:} A A9 Al 3 SIATE B
ol st EY HHolN FHPHZL Abo] FHTH
(septum pallumdum)-J 0)%-S =439t} 94to] whAlsk A|7H
< 5 71FAY S5 7 7154 AR skl datst

off
17874~

:x:ﬂ

r ‘?{_"

T =
LJ}Erioﬁﬁﬁrlr_o‘LOPN

”M‘ r>~
O_Lu

[e)

-

Fig. 1. Progression of intraparenchymal hematoma. Delayed
hematoma formation (A and B) A: Initial CT scan obtained
30 minutes after injury demonstrating nonspecific findings.
B: Follow-up CT scan obtained 3 hours after injury showing
new hematoma formation on the right frontal area with a
midline shift. Increased hematoma size (C and D) C: Initial
CT scan obtained 1 hour after injury revealing a left frontal
hematoma with subarachnoid hemorrhage. D: Follow-up
CT scan obtained 6 hours after injury showing an enlargement
of hematoma with a midline shift.
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Table 1. Demographics and clinical data

Table 2. Radiologic findings on initial CT

Parameter PG (N=34) NPG (N=29) p-value
Sex 0.719
Male 30(85.7%) 26(89.7%)
Female 5(14.3%)  3(10.3%)
Age 51.3+18.6 45.0£19.83 0.192
Mechanism 0.077
Traffic 16(45.7%) 11(37.9%)
Fall & slip down 18(51.4%) 12(41.4%)
Unknown 1(1.6%) 6(9.4%)
Initial GCS 0.273
>8 23(65.7%) 23(65.7%)
<8 12(34.3%)  6(20.7%)
Mental state 0.352

18(51.4%)
17(48.6%)
8(22.9%)

19(65.5%)
10(34.5%)
3(10.3%)  0.319

Alert to Drowsy
Stupor to Coma
Pupil abnormality
Focal neurologic
sign 7(20.2%)  5(17.2%) 1.000
Alcohol intake 8(22.9%) 7(24.1%)  0.904

Abbreviations: PG = progressiongroup,
NPG = non—progression group,
GCS = Glasgow Coma Score.

FF JudollA v] 28] Fauc) oha =9kon), o]&
elA 7 kel A ol abol= glich
A8 dF Ao vHaAd 5 AdolA o8 £ F
Z9] Hrksh S 74 o A7t ALl A ] o] E,
A ALY 7 HAxR] AT B {7 249
S v S tKTable 2). X34 FF Htoll A W8
A EF Hurn o A AIRRY FHxo] dikstdsE
o] wha] AJPE Sl o] TASHH o2 folslditt 5 F
Z9] HrkstazEedo]l o 5 digk 1AIE o] o) o] Fof
71 745 o] o] WAkstaEEe] A AT dFe] Wefo)
AE 7FsAo] 55 Btk Hxo AitsidsE33A) A
T 28 9] 54 Wio] 3o 1es FASH o 9
u] A dSsiAlE @t T B f HAxR
223} FFo fRE T At SASA 2ol (i
e BAl A Aot Sa RE el AR &
AL F A v)al 3 tKTable 3). 915 W=l ek &
oM W dF oA PTEe] BAX SR F238t
Al AR QL APTT #HE 4 Frlo2 AA9S Bk
e o]23l A4 WME A& A4 HYE Ve oE |

46 J Kor Neurotraumatol Soc

Parameter PG (N=35) NPG (N=29) p-value

Time from injury to CT 1.08+0.643 1.59+0.907 0.011
scan (hours)
Initial CT finding

Contusion 19(54.3%) 16(55.2%) 1.000
Depressed/FCCD 4(11.4% 0.0%) 0.120
Skull fracture 14

( ) 16(
( ) 0(
(40.0%) 10(34.5%) 0.796
( ) 13(44.8%) 1.000
( )2

Subarachnoid 14(40.0% 6.9%) 0.003
hemorrhage

Epidural hematoma 11(31.4%)  6(20.7%)  0.402

Midline shift 10(28.6%) 6(20.7%) 0.469

Basal cistern 5(14.3%) 5(17.2%)  1.000
obliteration

Swelling 4(11.4%) 3(10.3%)  1.000

Abbreviations: CT = computed tomography:
PG = progression group; NPG = non-progression group.
FCCD = fracture, compound comminuted depressed
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Table 3. Vital signs and laboratory findings on admission*.

PG NPG
No. of Percentage No. of Percentage
Parameters patients Mean+5D (No. of patients) patients Mean+50 (No. of patients) P value
Continuous parameter
PT (INR) 32 25 0.023
APTT (secs) 32 1.09£0.20 05 0.99+0.12 0.055
Platelet (per mm®) 33 37.42i5.34é 59 31 .6015.673 0.747
Glucose (mg/dL) gy 190£71x10 g 184£74x10 0.655
Categorical parameter 187465 1774105 .
PT >1.16 INR 32 34.4(1 25 12.0( 3) 0.067
APTT >41 secs 32 21.9 25 12.0( 3) 0.487
Platelet <150,000/mm?® 33 33.3 29 34.5(10) 1.000
Glucose >200 mg/dL 31 32.3 19 15.8( 3) 0.320
Temp. abn. 35 11.4 29 0.0( 0) 0.120
SBP abn. 35 34.3(1 29 27.6( 8) 0.600
Hypoxia 35 ) 29 0.0( 0) 0.497
Acidosis 35 11.4( 4) 29 3.4( 1) 0.366

*Note that some parameters data were missing for some patients, so that the total number is less than 35 for the PG
column or less than 29 for the NPG column. Temp. abn. was defined as body temperature higher than 38°C or lower
than 36°C. SBP abn. was defined as systolic blood pressure higher than 180 mm Hg or lower than 90 mm Hg. Hyoxia,
acidosis were diagnosed if PaO: lesser than 60 mm Hg, PH lesser than 7.35 in arterial blood gas analysis. Abbreviations:
PG = progression group; NPG = non—progression group; No. =number: Temp. abn. = temperature abnormality; SBP abn.

= systolic blood pressure abnormality.

Table 4. Predictors of progression in frontal IPH"

Table 5. Effects of progression of IPH

Odds

PG NPG

Factor Ratio 95% ClI p-value Parameter (N=34) (N=29) p-value
Age 097 0.93-1.01 0.111 CT recheck reason 0.016
Mental status on admission 6.38  0.05-13.2 0.232 routine 18(51.4%) 24(82.8%)
Time from injury to CT  3.43 1.03-11.46 0.045 neurological 17(48.6%) 5(17.2%)

scan
SAH in initial CT 0.21  0.03- 1.47 0.115
PT on admission 0.349 0.05- 2.58 0.303

“The multiple logistic regression analysis revealed these
five parameters showed the highest prediction ability for
progression of frontal IPH. Abbreviations: IPH = intra—
parenchymal hematoma; Cl = confidence interval; CT =
computed tomography; SAH = subarachnoid hemorrhage.

T A Fof g atol= gidek AA 55% (35/64) 2 Sl
&4 AXE DR 1901, 81% (52/64)01 4] Fd
OHH H% T GOSH E = ﬁc,] x}o]H A=

deterioration
Bilateral hematoma 5(14.3%) 3(10.3%) 0.719
Treatment 0.000

operation 27(77.1%) 8(27.6%)

conservative 8(22.9%) 21(72.4%)

Discharge GCS 0.063

improved or 28(80.0%) 28(96.6%)
unchanged

decreased 7(20.0%) 1( 3.4%)

GOS at 6 months 0.008
good or mild 24(68.6%) 28(96.6%)
disability
Severe disability or 11(31.4%) 1( 8.3%)
dead

Abbreviations: PG = progression group; NPG = non— progression
group; IPH = intraparenchymal hematoma; CT = computed
tomography; GCS = Glasgow Coma Score; GOS = Glasgow
Outcome Scale.
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