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= Abstract=

Metabolic Changes in Pericontusional Edematous Areas
in Mild Head Injury Evaluated by Proton MRS
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head injury, proton magnetic resonance spectroscopy(1H—MRS) was performed in mild head injury patients
(initial GCS score 13—15) with focal brain contusion.

Methods[] Seven head injury patients with initial GCS 13—15(3 males and 4 females(] age range 15—65 years, mean
age 33 years) have underwent 1H—MRS evaluations. The patients were examined within 7 days after injury(nd7)
and 2 months after injury(n 5). The region of interest(ROI) was selected in the edematous area adjacent to trau—
matic brain contusion upon T2—weighted MR images and a corresponding region of the contralateral hemisphere
(ROC, region of contralateral corresponding hemisphere) was examined as well. The metabolic ratios of NAA/Cr and
lactate/Cr were compared between ROIs, ROCs and control values.

Results[ In initial NAA/Cr ratios, the values of ROIs were significantly lower than those of the controls(p 0.009),
but there was no difference either between ROIs and ROCs(pJ 0.410) or between ROCs of patients and the control
(p00.199). In lactate/Cr ratios, the ROIs in all seven patients and the ROCs in two showed increased lactate signals.
The lactate/Cr ratios of the ROIs were significantly elevated as compared to those of the ROCs(pJ 0.02) and the
control(pd 0.015). In two months follow—up, lactate signals were absent or significantly reduced(pl 0.015). In no
patients, clinical or radiological deterioration has been observed.

Conclusion ] Our 1IH—MRS results demonstrate that there are significant ischemic changes in pericontusional
edematous areas as indicated by elevated lactate signals in the patients with mild head injury. But there were no
consistent neural loss or dysfunction in these area. There findings suggest that pericontusional edematous areas
can be vulnerable to secondary brain insults even in the patients with mild head injury.

O bjectives(] In order to evaluate the metabolic changes associated with pericontusional edematous area in mild

KEY WORDSO Mild traumatic brain injury- Proton magnetic resonance spectroscopy- Brain contusion- Pericon—
tusional edema- Lactate signal.
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Table 1. Patients’ profile
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Case No. 1 2 3 4 5 6 7

Age 60 45 32 15 18 25 52
Cause of TBI* MVA** FD*** Assault FD MVA FD FD
Initial GCS' 15 14 13 14 13 14 13
Neurologic Deficit
Episode of

Hypoxia

Hypotension
Outcome(GOS*) GR GR GR GR GR GR GR

*TBIO traumatic brain injury, *MVAO motor vehicle accident, **FD0 fall down, T GCSO Glasgow coma scale, * GOSO Glas-

gow outcome scale

1234

J Korean Neurosurg Soc/Volume 29/September, 2000



ooo -ooo-ooo-oog-goo-ooo-ooo-ooo-oono

2 1

ooob Oooo Ooooo ooooo roig rROCO O
000 00000 Fe. 10 000000 700 O0ODOOO
000 00000000 000 Table2O0 OOOOO.

1. NAA/Cr ratios

00 000 NAA/Cr ratiod 0000 OO OOOO
0.ROI0O 00 OO0O0 OO0 00 0000 0000 O
00 (p00.009). D00 ROIO OO ROCO OO OO0 O

Table 2. 'H MR Spectroscopic data in pericontusional ede-
ma zone

Case Time after Location NAA/Crratio Lactate/Crratio
No. frauma of cont.* Ro* ROC** ROI ROC

Controls 1.92+ 0.6692  0(5.960E-02)
1-17 7d T 042 052 03 0
-2} 2m T 050 087 021 0
38 4m T 0.58 2469 O 0
2-1 7d T 1.40 1.12 0.50 0
-2 2m T 1.38 150 O 0
3-1 7d F 1.36 1.87 0.21 0.13
-2 2m F 235 202 O 0
4-1 7d T 098 0.55 027 0
-2 2m T 1.05 094 0.01 0
5 5d T 1.68 1.8 0.19 0
) 7d T 1.65 1.58 0.28 0
7-1 2d T 0.67 3.27 0.51 0.28
-2 2m T 0.77 1.34 0.12 0.05
*cont.O contusion, **ROI0 region of inferest, *ROCO cont-
ralateral ROI, =1 O initial values, —2F O values at 2-month

follow-up, —3% O values at 4-month follow-up, dO days after
frauma, mO months after frauma

000 OO0 000 0000(p00.410), ROCO 0O O
000 000 0 000 000 000 000 (p00.199).
00 500 0000 000 00 000 ROIO OO OO
000 ROIO 00 00000 OO0 00000 000 OO0
0 000 OO0 (p00.263).

2. Lactate/Cr ratios

00 000 000 D000 lactateD 00 ROIO O O
0 ROCOO OO0O0 OOO. ROIO lactate 0O ROCO
lactate 00 OOOOO O O0OOOO OO0 OO0 OO
000 (@P00.02). 200 OO0 0OOO(MOS5) ROIO lac—
tate 00 20000 0OO0O0 OOOO 300 0OOOO O
O lactate 00 O00O00OD0 OO 000 lactate 00 OO
0 0 000 000 0D00(p00.015).

3. UyH9l Fay
700 0000 OODO0O OO0 oOoodgo. boooo

O 0ooooogo ooob oood ogoo, 0o oo
0o 0o0oooo ooooo.

O
-

d

MU

00000000 000000 OO0 oooO Oooo
00 000 000 Oobodb 0bo oboobg go
0 000 OO0ooooO. 00000, 000 rROIODO OO
goo 0ooob boobdo Oob Oobo oob oo o
00000 00000 000 00 0000, 00 0o
0 0000 0000 000 1.3ppmO lactate, 2.01ppm
O NAA(N-—acetylaspartate), 3.00ppmO Creatine(Cr),
3.2ppm0 Choline(Cho)J 0. 000 00000 OO

Fig. 1. Typical voxel site for the pericontusional edematous area(ROI, Fig. 1A) and the corresponding area in the contralateral
hemisphere(ROC, Fig. 1B). The voxel of ROl was selected in the high signal edematous area adjacent fo contusion on
T2-weighted image. There is typical lactate signal(Lac) on the spectrum of TH MRS in the pericontusional edematous
area in figure 1A(ROI).
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