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Bty —2sE L A new supporting model starting at emergency
w7 T EEERIME R EFIBE T ; medical center for disabled patients following

-~ 5] IS .

traumatic brain injury
M — I e
X ocHhis & infe e ihis - MRk D b
HIrROSHI NAKAMURALS, AKIHIRO MIYATAZ, MASARU OHGA%>,
YUKIKO SATOH3, TOSHIHIRO Y AMAUCHI2, Koujt SUZUKIS,
MITSUHIRO AIKAWA3, YORIO KOGUCH?, SHIGEKT KOBAYASHI?

Bt 54 15 HH BE? KE B Department of Neurosurgery, Chiba-ken Saiseikai Narashino Hospital
2Department of Neurosurgery, Chiba Emergency Medical Center
kg %3 LA ME?2 &HA B3 3Department of Neurology/ Rehabilitation Medicine,
Chiba Emergency Medical Center
) SeRe Wm0 fERHES bR B2 4Department of Neurosurgery/ Rehabilitation Medicine,

Tokyo Medical University Ibaraki Medical Center
5The Japanese Council of Traffic Science

" FRRFEESESIRG MRS We attempted to construct a new supporting model starting
? FEEBEEEE Y — R at emergency medical center for disabled patients follow-
3 FEEREEREYY Y — ing traumatic brain injury (TBI). The. goal of the.mo?lel was
HREARL UNEY F—3 3 R the estab.hshment of a system for reglon‘tﬂ coordmat.lc.)n a.nd
N cooperation among acute phase hospitals, rehabilitation

! HEBERRERWER > 7 — institutes, and life and vocational training facilities.
RHRESIRL U NEY 7= 3 VR Chiba prefecture with a population of 6 million people is
SRR RS divided into 9 so-called second medical areas (areas of health-

care administration). There was no emergency medical center
in 2 second medical areas where were adjacent to Chiba-

Key words : city, one on the west and the other on the south. The Chiba
Traumatic brain injury Emergency Medical Center (CEMC) is located northwest in
Supporting model Chiba-city that is one of 9 second medical areas. First a mini-
Emergency medical center model was made that was targeted at patients with cognitive

dysfunction but independent after TBI. The mini-model
consisted of one acute hospital (CEMC) and 3 rehabilitation

Received November 15, 2013 institutes (one at Chiba-city, 2 at neighboring second medical

Accepted August 5, 2014 area). In the next step, the mini-model was also intended for

Neurotraumatology 37: 73-80, 2014 more unfavorable patients including vegetative state ones.
We performed a preliminary trial on the basis of the mini-
model for 167 patients admitted to CEMC from November
2009 to August 2011. Fifty-seven of 167 patients were dis-
charged home, and 110 were transferred to other hospitals or
institutes. Twenty-nine (for the mini-model) of 110 patients,
including unfavorable elderly patients were transferred to
cooperative rehabilitation institutes. Eighty-one patients (not
for the mini-model) were transferred to various hospitals or
institutes as follows: rehabilitation institutes, 12; hospitals
with neurosurgical department, 29; general hospitals without
rehabilitation and neurosurgical departments, 38; institutes
for the patients in a vegetative state or minimally conscious
state, 2. The problems of the construction of the regional co-
ordination and cooperation system for TBI were discussed,
with particular emphasis on a progressive increase of post-
TBI elderly patients with unfavorable outcomes.
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Fig.1 Magnifying map areas showing healthcare admin-
istration called "the second medical areas" and medical
centers in Chiba Prefecture.

Tokatsu-N': Tokatsu north area, Tokatu-S: Tokatsu south area,
double circle: Chiba Emergency Medical Center (CEMC),
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closed pentagrams: Rehabilitation facilities.
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Fig.2 Medical information sheets for regional coordination and cooperation system.
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Fig.3 The tree diagram showing the number of each
outcome in candidate patients for mini-model.
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Fig.4 Nine divided areas of healthcare administration
called "the second medical areas" and 9 emergency

medical centers in Chiba prefecture.

Each figure on the map indicates the number of patients

who were transported to CEMC from each area.
double circle: Chiba Emergency Medical Center (CEMC).
closed circles: Other Emergency Medical Centers.

(1) MFFATRA 167 FlOMETHR (Fig.4)
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SD (severe disability) #, VS (vegetative state) #f1Z
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Table 1 GCS on admission and outcome (GOS) at dis-
charge

GCS child adult elderly all
3~8 6 26 15 47
9~13 4 33 17 54
14~15 5 35 26 66
all 15 94 58 167
GOS
GR/MD 12 63 20 95
SD 2 24 30 56
MB 2 16 15 33
BB 0 8 13 21
MCS 0 0 2 2
VS 0 7 8 15
all 14 94 58 166

Child: 0 - 15, adult: 16 — 64, elderly: more than 64 years old.
MB: mobile, BB: bed-bound, MCS: minimally conscious state.

S TAERTERNC A S &, FEE I Cim AR (SD
+VS) B (p=0.01) 1% 7% > 7z (Table 1), sl
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2), 6018 HTd» - 726
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Fig.5 Relationships of patient age and outcome to transferred institute.

Reha: facilities for rehabilitation, NS: institute with neurosurgical depart-
ment, General: general hospital without neurosurgical department, FVPt:
facilities for vegetative patients, yo: years old.

Glasgow outcome scale: Q GR/MD A SD # VS [@ unknown

SD*: A mobile A bed-bound A minimally conscious state

GR: good recovery, MD: moderate disability, SD: severe disability, VS:

vegetative state.
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HIBOY W & BRBERSEHEERICBET 5 Concussion diagnosis on the field and
BN : B S 7Y —BREAONIESR observance of GRTP: Results of

questionnaires on concussion to

AR KD high school rugby players

HARUHIKO SATO!, YUKIMASA TOYAMAZ, FUSAO NAKAMURA3

'Department of Neurosurgery, Seirei Mikatahara General Hospital
kg WE' S FIE? Bt RARS 2Toyama Orthopedic Clinic

3Department of Orthopedics, Kashiwara Municipal Hospital

| HIER =S ERRE R R Background : Sport-related concussion should be taken more
) L E RIS ) = 2 seriously. Repetitive concussion in a short period is likely

4 - to worsen a player's injury. To immediately remove players
S NIMERRE BRI R who have concussion, or are suspected of having concus-

sion, is the safest way to protect them from a more serious
state. Graduated Return to Play (GRTP) after having concus-

Key words: sion is essential.
Sport-related concussion Objective: To ascertain the level of understanding of concus-
Questionnaire sion among high school rugby players.
High school rugby player Method: We investigated with a questionnaire on concus-

sion to 396 high school rugby players who participated in a
Tokai District tournament in March 2013. The questionnaire

Received August 5, 2014 contained the following: knowledge of symptoms and signs

Accepted September 9, 2014 of concussion (5&S); knowledge of GRTP; personal experi-

Neurotraumatology 37: 81-87, 2014 ence of concussion (Experience); participation in sports
concussion lectures (Lecture); observance of GRTP; and
reasons for the non-observance of GRTP. The S&S and GRTP
were taken from the International Rugby Board Concussion
Guidelines.

Results: The players knew around 70% of S&S and GRTP
procedures. Experience, Lecture, GRTP observance, and
non-observance were 39%, 56%, 34%, and 38% respectively.
The most common reasons for non-observance of GRTP were
ignorance of its importance and not knowing of it. The most
common S&S they had were dizziness, poor attention, loss
of consciousness, and headache (66%, 59%, 48%, and 38%
respectively). Players were less aware of inappropriate
playing behavior, irritability, and feeling nervous or anxious
as symptoms of concussion.

Conclusion: The results of this study showed the high
school rugby players had some knowledge of concussion,
but it wasn't sufficient and they didn't all complete GRTP.
Recognition of concussion, removing the players from the
field, and observance of GRTP prevent further injuries.
Teachers, coaches, and others concerned with rugby, as
well as the players themselves, should know about and
practice correct concussion management.
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Fig.1 The questionnaire (written in Japanese).
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MR Z AT, RS 05 IR S 2 55 8 o B05 )
EANOBFRIE S X O F D BRI W THEBRGE VR R
PO N7z SHOBRENKIGHDOSBEIZ %5 A
b0 THET %,

I MR- HE

RGOS HE 17 MR X AR HOR & (T 24 4 3
H 16~17,20 H) 2B 2 B A1 - R - b - = 5K 1
DRFEAK, BFEH1I6KOMILBHET 3964 TdH

5o KT A3 1 BB (Fig1) Z1E, Wik
MHICEAT LS H ML 72, EMEE &, 24, 5
7 E — B, Wik o %R o Rk, BRI )T
#: (GRTP: Graduated Return to Play) D4k, FEIC
& U 2 iR o e R, Wik o 2 BRI, Wik o3
W% 520 ik, RS2 #5# © GRTP #5F, GRTP
ML Do BEE0MH, X THhD, M
3k ¥ @ JiE K X International Rugby Board Concussion
Guidelines (IRBCGs)® 7 & 75 5 72 9 IHH % 3® 0¥, &
512 Maddocks DE 1Y 2K E L4 HHZEML
72133 H & L, GRTP ® W% % [ HHix IRBCGs
2BEITT 6 AL 720

FARIR TAEA 181 44 (46%), 2442195 44 (49%),

FPREHME Vol.37 2014




Are these S&S of concussion ?

1 loss of consciousness

2 unsteady on legs

3 inappropriate playing behaviour

4 slowed reaction time

5 poor attention and concentration

6 vomiting

7 irritability, feeling nervous or anxious
8 headache (debilitating)

9 *“feeling in a fog”

10 incorrect answer to player’s team name
11 incorrect answer to the date

12 incorrect answer to the venue

13 incorrect answer to the game half

recognition ratio  n =396
0 20 40 60 80  100%

Fig.2 Items about symptoms and signs of concussion and a graph showing the results.

The items from one to nine are taken from the International Rugby Board Concussion
Guidelines. The items from 10 to 13 are taken from Maddocks' questions which were

revised by Japan Rugby Football Union.

Fig.3 Questions about Graduated Return to Play and a graph showing the results.
C; correct, I; incorrect

A 204 (5%) Thole 27 —DEHEIE 14
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NTwi, FlkMK2r - -HE I, HET2 - &) R
T %2 - ARICHED (3T%), A#YETL—%2F2
(45%), TOHIZW2IKL (57%) T - 7= (Fig.2)o

GRTP ® N % [#] 5 H M TIZBEAR 7 # L LA IEL
QHREE N T (Figl)o

WG OFEIR 13 BHH 2 R L 72013 156 44

83

(39%) THY, WMREDOZHEHELSD B L AR LT,
ZORICE U 2RI Z VIHIZ, 552K (66%),
ZARD T2 (59%), Hilk2m otz (48%), W
i (38%), BIGAIEL %3 (32%) THolzo 201
ARSI - T3 56 %4 (14%) 0% T3k % Rl L
Tw7z (Figd)o

BEICRIRE OB 22T R D 5 B2 72
D% 223 4 (56%) Td - 72 (Fig.5) o

i 4 % 3 45 2 12 GRTP 2 5F - TR L2 D13 53
% (34%), SFEOH%ho7201359 4 (38%), KuIZE
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Players who have experienced concussion Experience

(experience of 1 to 13 items of S&S) in the last 12 months
14%

3-4
no
(156 / 396) (56./396)
Which S&S did you feel ? n=156
0 20 40 60 80%

1 loss of consciousness

2 unsteady on legs

3 inappropriate playing behaviour

4 slowed reaction time

5 poor attention and concentration

6 vomiting

7 irritability, feeling nervous or anxious
8 headache (debilitating)

9 “feeling in a fog”

10 incorrect answer to player’s team name
11 incorrect answer to the date

12 incorrect answer to the venue

13 incorrect answer to the game half

Fig.4 Experience of having concussion and the frequencies of players feeling S&S.

Fig.5 Experience of being lectured about concussion.

84
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Reasons for non-
observance of GRTP 0

ignorance of its importance

not knowing GRTP

having an important game

4 6
Experience of being lectured

27

Fig.6 GRTP observance and the reasons for non-observance of GRTP.
NA; no answer available, GRTP; GRTP procedures
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this study
396 players
|

High School
1260 players

Junior
378 players
|

Technical College
237 players
I

100%

90%

80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% -

17 2 3 4 5 6 7 8

9

0 11 12 13 1 2 3 4 5 6

S&S of concussion

GRTP

Fig.7 The results of the questionnaire about S&S and GRTP among four groups.

Each item and question is the same as this study.

The left bar is the result from this study, the left center bar is the result from the National
High School Rugby Football Tournament (aged between 16 and 18), the right center bar is
the result from the National Technical College Rugby Football Tournament (aged between
16 and 20), and the right bar is the result from the National Junior Rugby Football

Tournament (aged between 13 and 15).

The result shows the same recognition ratio among the four groups regardless of age.
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e R LREBREIRERICBIT S Characteristics of the head injury
SHERAME O at the emergency hospital

of the mountain area
in Tokushima prefecture, Japan

— Yoko YAMAMOTO!, TosHIYUKI OKAZAKI!, KEISHI YODA!
'J'I 1 2 1 EH [=] 1 4 ’ s
A BT HR B8 KH B SHINI NAGAHIRG?
K& 18162 IDepartment of Neurosurgery, Tokushima Prefectural

Miyoshi Hospital
2Department of Neurosurgery, Tokushima University

1 e — = W N
ﬁ%l%i_‘ﬁﬁpf MDY Background: The previous data of Japan Neurotrauma Data
L BRI RirhREs R Bank collecting head injury was almost enrolled in the urban

area. However, head injuries also happen in the mountain
area. We analyzed the patients in our hospital located in

Key words : mountain area in Tokushima prefecture, Japan to find the
Head injury characteristics of the head injury in mountain area.
Fall Methods: From April 2009 to September 2013, 285 patients
Mountainous settlements with head injury were hospitalized and 10 patients with
Data bank head injury who were already cardio pulmonary arrest on

arrival were transported in our hospital. We researched all

Received July 2, 2014 these patients and examined characteristics of the patients

Accepted September 26, 2014 and mechanism of the injury.
Results: There were 190 men and 105 women, and the mean
Neurotraumatology 37: 88-95, 2014 age was 65.7 years. The head injuries were caused by fall

(35.6%), followed by tumble (29.2%) and traffic accident
(26.8%). The most frequent cause in the falls was mountain
slope (23.8%), followed by stairs (20.0%) and cliff (13.3%).
The fall-rerated head injuries sometimes included subarach-
noid hemorrhage, acute subdural hematoma and brain con-
tusion at once. The most common trauma-related complica-
tion about the fall injury was the spinal injury and followed
by the lung injury. The most common fatal case of the fall
injuries was acute subdural hematoma. Physiological abnor-
mality on arrival, Glasgow Coma Scale score =8, diabetes
mellitus, dialysis, and anticoagulant or antiplatelet drug
were significant factors of the outcome (p<0.05).

Conclusion: In the mountain area of the country, the elder-
lies frequently got injured with head and the most common
cause of the head injury was fall. Especially, the fall from
mountain slope and cliff were very dangerous and these
injuries could become the high energy injury for the elderly.

A TR EE OB - 5 & 2 TERIME 0 S e S
FEASBEM L T % W, FRIC 75 i ML Lo Bk H A

H AU #5557 — # 23 » 7 (Japan Neurotrauma HABENIISARRTCTH Y 2, SEH oM<
Data Bank ; INTDB) [ 2 ¥ = 7 |k 2009] 12Xk 5 &, BB 20 & O, BEYEF AL R & 2 im ] A3

I LI —
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Table 1 Summary of patient characteristics

no. of cases 295

mean age 65.7 (0~101) (years old)

% male 64.4 (190/295) (%)

medical history No. %
diabetes mellitus 45 15.2
cancer 21 7.1
dialysis 3 1
hepatitis (virusB, C, alcoholic) 21 7.1
anticoaglant or antiplatelet drug 61 20.6

mean time from injury to hospital (direct) 65.8 (5~344) (min)

consultation means No. %
direct 203 68.8
introduction 28 9.5
tolerate or see 35 11.9
missing at onset time 29 9.8

Mean time from injury to hospital is set up in 203 cases who visited hospital immediately

after injury by the ambulance or walk in.

No.

50
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Fig.1 Age distribution and male-female ratio.
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(1] WSRAEH

200944 HH» 5 20134F9HETOA45E6 » A
2, BHERAME D9 4 T S BRI SRR B v T ARE
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#EkY 7 1 id Stat View-J5.0 24 L, fEHF B0
Student t-test Z W THEL, p<0.05 #HEE L7z,

Ir

(1] BEERETF (Table1)

SEHAEH L 65.7 i (0~101 5%), B 5 190
Bl, Y105 BT Y Eiker, FEFES L, —igE
SRR LT (Figl)o Z8id 5Kk E TR
X, ZHERT CCAFHNERHAETZZ LD
A3 203 1 (68.8%) H b, N5 DIEHITFI 65.8 4
FHLTWh, FIIZIE, BETOLOLAF 2 —KIH
BL7-doR, INHEEREM TH Y #akic 5 KR L L
PP oTV25DbHol, T, M 284
(95%), HETHT % & TH 5 KB LIEH 235
B (11.9%) TH Y, FHERFFE 2D 5 % WEER] D 29
Bl (9.8%) W7z,

Prii /MBS & U < 13 Hu ke B3 IR A 61 6
(21%) #D720 WAEE LCIIFEE 216 (7%),
ENTRE 3B (1%), B - CHEIN%, 7nva—vii
BiZE 7% EOMEE 21 B (7%), B 45 61 (15%)
Th o7,

#wOR

(2] #ME#ER (Table 2)

SRR X HEE A3 35.6% L | B % <, RV TIRB
H329.2%, ZEHMPILA 268% TdH » 7o WHFHFT &

90

Table 2 Mechanism of injury and cause of falls

mechanism of injury No. %
fall 105 35.6
tumble 86 29.2
traffic accident 79 26.8
sport 6 2
others 19 6.4

mean age of each mechanism (years old)
fall 68.9 (2~90)
tumble 75.2 (11~101) } *
traffic accident 54.6 (0~88)

cause of fall No. %
mountain slope 25 238
cliff 14 13.3
canal or drain 11 10.5
riverside 3 2.9
stairs 21 20
ladder or stepladder 12 11.4
roof 4 3.8
car 3 29
bed 3 2.9
others 9 8.5

*: p<0.05

LCophin» o a3Rkd% L, Bh» D olEER,
B S HKBA~OIE, MOENOTHE L LIl
M, METOEENPERE EO 2, BNl TR
BeRebp A - WA S 0EEN S ABD ORI, 72,
fnik, BB, KBHEOFHERIZ N ZN 689
%, 7525%, 546 TI3MMICIARENRD O
7z (p<0.05), BB REE IS <, SCEPIZ AR
EANE AR G AT NE W/

(3] BEERSMBOMEM (Fig.2)

KB OBEER CT, 3 L <1 MRI LW & h /-5
RAVE O R O MR & Fig2 ISR WIS L 2
ERAME Tl AR T g, AR TR < BB H,
Wi, BHFFFISLE RO SN —T, 1@
TIRAVEREE T MG <, ZEd@3 s <

FPREHME Vol.37 2014



tumble

fall
AEDH AEDH [ ‘
ASDH ASDH |
SAH SAH |
contusion contusion ‘L‘
IH IH =
skull fracture skull fracture ey
facial fracture facial fracture
CSF rhinorrhea & CSF rhinorrhea &
pneumocephalus pneumocephalus
DAI DAl
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X . No. No.
traffic accident
AEDH 0
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SAH
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skull fracture
facial fracture :[:
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pneumocephalus m—
DAI B
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Fig.2 Head injury of each injury mechanism.

AEDH; Acute Epidural Hematoma, ASDH; Acute Subdural Hematoma, SAH; traumatic Subarachnoid
Hemorrhage, IH; Intracerebral Hematoma, CSF; Cerebrospinal fluid, DAI; Diffuse Axonal Injury
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Fig.3 Trauma-related complication of each injury mechanism.

Spine; spinal fracture or spinal cord injury, lung; pulmonary contusion or pneumothorax or hemothorax, rib; rib
fracture, scapula or sternum; scapula fracture or sternum fracture
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Fig.4 Fatal injury and mechanism of injury in the dead patients.
IH; Intracerebral Hematoma, CPA; Cardio pulmonary arrest, ASDH; Acute Subdural Hematoma

Table 3 Relation of the patient characteristics and outcome

alive (n=271)  death (n=14) p value
male 174 (64.2%) 9 (64.3%) 0.995
age (>60) 193 (71.2%) 12 (85.7%) 0.241
high energy trauma 62 (22.9%) 4 (28.6%) 0.624
physiological abnormality 38 (14.0%) 6 (42.9%) 0.004
Glasgow Coma Scale score < 8 16 (5.9%) 10 (71.4%) <0.0001
diabetes mellitus 39 (14.4%) 5 (35.7%) 0.031
cancer 21 (7.7%) 0 (0%) 0.281
dialysis 2 (0.7%) 1(7.1%) 0.022
hepatitis 19 (7.0%) 2 (14.3%) 0.311
anticoaglant or antiplatelet drug 53 (19.6%) 7 (50.0%) 0.006
time from injury to hospital (direct) 64.8 (min) 77.8 (min) 0316
alcohol 36 (13.3%) 0 (0%) 0.146

Significance of difference: p<0.05
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Fig.5 mRS of each injury mechanism.
mRS; modified Rankin Scale
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i BE R IR o m a2 b Image diagnostics of spinal CSF leak:
YRS ELA 5 DR Validation by therapeutic response
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1 L
Objective: The Cerebrospinal Fluid Hypovolemia Research

Group beneficiary of a scientific research grant from the

EREEBEILEEE > ¥ — s s Ministry of Health, Labour and Welfare (MHLW) has so far
adopted a very strict image diagnostic criteria. The purpose

of this study is to weigh the MHLW criteria against the

Key words: existing image diagnostics from the aspect of therapeutic
Epidural blood patch response to epidural blood patch (EBP).
Intracranial hypotension Materials and Methods: Between March 2011 and January
CSF hypovolemia 2013, 178 patients suspected with spinal CSF leak underwent
Radioisotope cisternography combined radioisotope cisternography (RIC) and computed
Spinal CSF leak tomography myelography (CTM). A total of 99 patients, 47

patients with RIC direct leak sign (Group P), and 52 patients
with indirect findings (Group I), were diagnosed as having
spinal CSF leak. 30 patients out of these 99 patients fulfilled
the MHLW criteria. Outcomes after epidural blood patch
Neurotraumatology 37: 96-104, 2014 treatments were divided into four categories, Excellent (Ex):
no symptoms remained, Good (G): returned to premorbid
life with minor symptoms, Fair (F): apparent improvement
but partially restricted ADL, and No response (NR): no or
minimum improvement with severely restricted ADL.

Received July 28, 2014
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Relationships between outcomes and image findings, such
as the compatibility with MHLW criteria, patterns of RIC
findings (existence or absence of direct leak signs), were
analyzed.

Results: 86 patients underwent a total of 141 EBP treatments
(average 1.6 times). Overall outcomes were as follows, Ex:
24, G: 25, F: 26, and NR: 11. Approximately 60% of treated
patients returned to premorbid life (Ex+G). The compatibility
with MHLW criteria did not affect outcomes. Normalization
or sufficient reduction of RI clearance after EBP treatments
was a significant factor for favorable outcomes.

Conclusion: This study confirmed the reliability of RIC in
the diagnosis of spinal CSF leak from the aspect of thera-
peutic response. In addition, RIC is a reliable method to
confirm the cessation of CSF leak after treatment.

% (MRM), CT #H#liis (CTM) b o ekt
Rzl L7z 10, B o5 578 W 555 Wi 2k e 13 45 5

Rl OGSCC, WA BERE AE ST IC 51 %5 RIM EEHORLIETH Y, %40 0 R S
Wiy r5279574— (RIC), il MRI, MR i WAMESNE DI TREV D, AFTRIASE

I LI —
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Fig.1 Patterns of image diagnosis in patients who underwent CTM/RIC studies.

Correspondence between areas and diagnostic process are as follows, white trapezoidal area (Group I): patients with indirect
RIC findings (early bladder filling and/or accelerated RI clearance). Shaded triangular area (Group P): patients with direct
RIC findings, Circular area (MR): patients with positive MRI findings (diffuse pachymeningeal enhancement). Small black
stars represent SIH patients compatible with the criteria of MHLW research group. Representations of other figures are as
follows, black small circles: patients with positive CTM compatible with MHLW criteria, gray small circles: patients with
positive CTM findings inconsistent with MHLW criteria, white small circle: patients with negative CTM.
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Table 1 Comparison of 2.5 — 6 hours RI clearance among patient groups divides by

RIC findings

Statistically significant difference was found between Group N and P, and Group N and I

(*p<0.001: Bonferroni test).

In Group P patient, no significance was found among

subgroups divided by the pattern of RI leaks, symmetrical RI leak of lumbosacral region
(Christmas tree), asymmetrical leak, and unilateral localized leak (p=0.07: ANOVA).
Patients with positive MRI findings had significantly faster RI clearance (#p<0.001:
unpaired t-test). @: Seven SIH patients with thoracic symmetrical leak are not included.
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Fig.2 Outcome of patients after EBP treatments.

Top row: overall outcome (Ex: 24, G: 25, F: 26, NR: 11).
Middle row: Comparison between patients with and
without direct RI leak (Group P and I). Bottom row:
Comparison between patients consistent and inconsistent
with the image diagnostic criteria of Ministry of Health,
Labour and Welfare Research Group. N.S.: not significant

Fig.3 The frequency of early bladder filling.
Left: Frequency of early bladder filling at the diagnosis in
each group. Right: Frequency after EBP treatments.
Grade 0: no apparent RI accumulation in urinary bladder at
1, 2.5 hours, Grade 1: apparent accumulation at 2.5 hour,
Grade 2: apparent accumulation at 1 hour.

(*: p=0.63, ¥*: 0.41, Mann-Whitney's U-test)
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Table 2 Factors influencing the outcome after EBP treatments

Normalization of RI clearance after treatment significantly related to favorable outcomes (¥p<0.001: Bonferroni test).
Conversely, the number of EBP treatments, and gender (female) were significantly related to unfavorable outcomes

(*p<0.001: Bonferroni test, #=0.002: Mann-Whitney test).
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Fig.4 Serial whole body radioisotope cisternograms (posterior view) and quantitative

analysis.

Images at the diagnosis (upper row) showing leaks in the lumbosacral spine (arrows) and early
bladder filling (arrowheads). Accelerated RI clearance was also prominent. These findings were

disappeared at the follow-up (lower row).
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Fig.5 CTM taken 1.5 hours after lumbar puncture, horizontal images (A) and coronal
images (B). The latter images show well developed nerve sheaths filled with contrast

medium at thoracolumbar junction (black arrows).

Faint extravasation of contrast

medium is suspected around these structures. Faint leak is found at the puncture site,
L4/5 (black arrowhead). Right: Fat-saturated horizontal T2-weighted MR images of the
spine before (C), 1 hour after (D), and 5 hours after lumbar puncture (+ injection of 10 ml
contrast medium and 1 ml RI solution). (E) Postpuncture images show sequential fluid
increase along spinal nerve roots into paraspinal tissues (broken white circles). Only a
small amount of fluid is found at the puncture site, L4/5 (white arrowheads).
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kBT S B%i)ﬁﬁ el 7Y Head trauma in children:
SHERAME DR analysis of abuse cases

SHINSUKE MURAOKA!, YUSAKU YAMADA*, MITSUJT IWASAS3,
TerPEI KAWABATAL, YUSUKE SATOUY2, TADASHI WATANABEL2,
Takao Kojival, Norikazu HATANO!,

R EE Il B4 Bk xS TETSUYA NAGATANI2, YUKIO SEKI!
JI|s B TERE #h/v 12 BB B2 1Department of Neurosurgery, Nagoya Daini Red Cross Hospital
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B TR

In Japan the number of child abuse cases increases gradual-
ly and approaches about 60,000 cases fiscal 2011. A number
of neurosurgeons have an experience to child abuse head

! BEBEE TR MR e

trauma cases. Since the child abuse prevention law was

2 HEBE Rk ENSEE S Y — established fiscal 2000, the opportunity that neurosurgeons
S HEBE KWk NER were pressed to make the decision against discrimination
| AEBE SRR EEasEg abuse head trauma case from accidental head trauma case

is expanded.
The cause of over 95% severe head injury cases until one-

Key words: year-old children is abuse. If we do not take counter measure

Child abuse
Head trauma

about these abuse cases and discharge these children from
hospital to their house, 5% cases will be dead and 25%
cases will be come back to the hospital as same situation.
Not only neurosurgeons but also pediatricians, medical
Received August 28, 2014 social workers, and the child consultation center staff deal
Accepted November 6, 2014 with the abuse cases together.

Neurotraumatology 37 105-111, 2014 At out hospital from November 2001 to April' 2014, 72 Ch%ld
abuse cases were reported and 19 cases were involved with
neurosurgical problems. In these 19 cases, 8 cases were
treated at intensive care unit, and 4 cases were dead within
two weeks from admission. 9 cases were acute subdural
hematoma, 2 cases were chronic subdural hematoma, 1 case
was diffuse axonal injury, and 7 cases were skull bone frac-
ture or concussion. 4 cases were needed the surgical treat-
ment.

In our hospital, the child abuse team including neurosur-
geons, pediatricians, and medical social workers intervene
directly in these abuse cases as soon as possible. But after
discharge, we cannot follow up all cases because there are
some cases not returning for outpatient clinic. So we should
establish the social and medical structure needed to support
abused children and their family.
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Table 1 Summary of 19 child abuse cases

Date Age Sex Diagnosis Victimizer ICU | ope FH | GOS
2001/11 | Oy3m M SBS, CSDH | Grandmother N Y - GR
2001/11 2y8m M ASDH Mother Y Y — GR
2005/3 2y6bm F CSDH Mother N N - MD
2005/5 4y2m M SBS, ASDH | Father Y N Y D
2007/12 | Oy7m F ASDH Unknown Y N Y D
2008/4 Oy3m M SBS, ICH Unknown Y N N MD
2009/5 12y3m | M concussion | Father N N - GR
2009/11 0y9m M ASDH Mother N N Y GR
2010/5 0y9m M ASDH Mother’s friend Y Y Y D
2010/11 Oy10m M ASDH, DAI | Mother Y N Y MD
2012/1 11y6bm F contusion Father N N N GR
2012/1 Oy6bm M ASDH Mother’s friend N N Y MD
2012/5 6y3m M fracture Father N N - GR
2013/3 0y9m M SBS, ASDH | Mother’s friend Y Y Y GR
2013/4 2yOm F t-SAH, DAI | Grandparents Y N — D
2013/9 1y3m M fracture Mother N N - GR
2013/9 1y10m | F contusion Mother N N — GR
2013/10 | OyOm M | t-SAH Father N N N GR
2013/11 | Oy4m F fracture Father N N N GR

M: male, F: female, ASDH: acute subdural hematoma, CSDH: chronic subdural hematoma, ICH:
intracranial hemorrhage, t-SAH: traumatic subarachnoid hemorrhage, DAI: diffuse axonal injury,
SBS: Shaken Baby Syndrome, FH: Fundus hemorrhage, GOS: Glasgow outcome scale, GR: good

recovery, MD: moderately disabled, D: dead
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Fig.1 In-hospital CT scan image.

a: CT scan on admission did not show brain edema nor
intracranial hemorrhage.

b: At the 3rd day of admission, patient had seizure and
anisocoria suddenly. CT scan showed dysfunction of brain
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c: At the postoperative day 5, CT scan showed brain infarc-
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Fig.2 Age distributions of child abuse cases.

a: The number of age-specific abused children all over Japan of fiscal 2009.
b: The number of age-specific abused head trauma children in our hospital.

Fig.3 Intracranial lesions of child abuse casesin literature review.
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Fig.4 Abuse cases secular change.

The number of 2013 data is added up abuse cases from April to September.
In our hospital, child abuse cases are reported from 2001 and the number of
child abuse cases is increasing. Recently the number of victim of domestic
violence also increases.
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Fig.5 Our hospital ABUSE flow chart.
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Characteristics and outcome of traumatic brain
injury aged 75 years or older: Experience of
Tertiary Emergency Critical Care Center

HitoH! KOBATA, AKIRA SUGIE, ERINA YORITSUNE

Osaka Mishima Emergency Critical Care Center

Objective: Consistent with a rapidly growing geriatric
population, the age distribution of traumatic brain injury
(TBI) is dramatically changing. The management of elderly
TBI patients is a serious problem for neurosurgeons in
charge of their treatment in Japan. In this study, we sought
to clarify the characteristics of elderly TBI patients trans-
ferred to our tertiary critical care center, to better under-
stand the current situation, prognostic factors, and possible
therapeutic strategies.

Method: We retrospectively reviewed all TBI patients aged
275 years admitted between 2003 and 2012. Demographics,
injury mechanism, radiological findings, injury diagnosis,
management, and comorbid status information were ob-
tained, as well as outcomes assessed by the Glasgow
Outcome Scale at 3 months. Univariate and multivariate
analyses were used to identify predictors of mortality and
independent living status.

Results: Among 628 consecutive TBI patients, 92 (14.7%)
were eligible. The elderly TBI patients had a significantly
higher incidence of non-traffic accidents (67.4% vs. 31.5%)
and death (27.2% vs.11.6%) compared with those younger
than 75 years (p<0.0001). Factors concerning favorable/un-
favorable outcome and alive / dead were statistically ana-
lyzed. In univariate analyses, Glasgow Coma Scale (GCS),
GCS motor score, dilated pupils, surgical intervention, serum
d-dimer level, prothrombin time-international normalized
ratio, injury severity score, and head abbreviated injury
score (AIS) were significant in both outcome evaluations.
Sex, acute subdural hematoma, and “talk and deteriorate”
clinical course correlated with favorable /unfavorable out-
come; heart rate, subarachnoid hemorrhage, and cranial vault
fracture correlated with alive/dead. Multivariate analysis
revealed significance in the mechanism of injury, GCS, head
AIS, and “talk and deteriorate” clinical course for favorable,/
unfavorable outcome; heart rate and subarachnoid hemor-
rhage were significant for alive/dead.

Conclusion : Our study confirmed poor outcome and treat-
ment difficulties in TBI patients aged 75 years and older.
Multi-disciplinary collaboration is warranted to mitigate
comorbidities and functional deterioration in the elderly.
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Table 1 Variables evaluated for prognostic significance in 92 elderly patients with traumatic brain injury

Category

Factor

Patient characteristics

Age, sex, hypertension, diabetes mellitus, hemodialysis, cerebral infarction, cardiac disease,

cancer, dementia, shunt operation, antiplatelets, anticoagulants

Glasgow Coma Scale, Glasgow Coma Scale-motor score, injury severity score, injury severity

Admission clinical status

score-brain score, acute physiology and chronic health evaluation 2 score, pupillary dilatation,

light reaction, systolic and diastolic blood pressure, heart rate, blood glucose, d-dimer, body

temperature

Admission skull X-ray

Cranial vault fracture, skull base fracture

Admission CT findings

Subdural hematoma, epidural hematoma, cerebral contusion, subarachnoid hemorrhage

Preoperative clinical course

Mechanism of injury, talk and deteriorate

Surgery

Craniotomy, burr hole operation, intracranial pressure measurement
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Table 2 Baseline characteristics of the study patients

Characteristic Value Range
Age, mean + SD, years 80.8 +4.9 75-93
Gender, males, no (%) 53 (57.6)
Mechanism of injury
Motor vehicle accident, 1 (%) 29 (21.7)
Fall, n (%) 54 (58.7)
Unknown, n (%) 9 (9.8)
Glasgow Coma Scale, mean + SD 9.3+47 3-15
3-5,n(%) 28 (30.4)
6-8,n(%) 16 (17.4)
9-13,n (%) 18 (19.6)
14 - 15, n (%) 30 (32.6)
Pupillary findings
Normal, n (%) 64 (69.6)
Unilaterally dilated, n (%) 18 (19.6)
Bilaterally dilated, n (%) 10 (10.9)
Light reaction
Prompt, n (%) 54 (58.7)
Sluggish, n (%) 18 (19.6)
Absent, 1 (%) 20 (21.7)
AIS Head, mean + SD 40+1.3 0-5
ISS 21.3+£9.5 0-57
Multiple injury, n (%) 9(9.8)
APACHE 2 score, mean + SD 17.7+75 6-36
Systemic blood pressure, mean + SD, mmHg 150.2 + 33.4 68 - 224
Diastolic blood pressure, mean + SD, mmHg 772+17.3 30-124
Heart rate, mean + SD, beat/min 88.3 +£20.2 42 -160
Blood glucose, mean + SD, g/dl 170.6 + 33.4 95 -359
D-dimer, mean + SD, pg/ml 57.1+£71.9 0.8 -411
PT-INR, mean + SD 1.20+0.53 0.8 -3.84
Past history or comorbidities
Hypertension, n (%) 46 (50)
Ischemic heart disease, 7 (%) 20 (21.7)
Diabetes mellitus, 7 (%) 17 (18.5)
Cancer, 1 (%) 13 (14.1)
Dementia, 1 (%) 12 (13.0)
Cerebral infarction, 7 (%) 10 (10.9)
Hemodialysis, n (%) 6 (6.5)
Ventriculoperitoneal shunt, n (%) 6 (6.5)
Antithrombotic Medication
Antiplatelet, n (%) 31(33.7)
Anticoagulant, n (%) 10 (10.9)
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Table 3 Computed tomography findings

Location of lesion n % TCDB Classification n %
AEDH 9 9.8 Diffuse Injury I 10 10.9
ASDH 66 71.7 Diffuse Injury IT 29 315

Pure ASDH 19 20.7 Diffuse Injury III 5 5.4
SAH 38 41.3 Diffuse Injury IV 0 0
Contusion 50 54.3 Evacuated mass lesion 42 45.7
No pathology 8 8.7 Nonevacuated mass lesion 6 6.5

TCDB: Traumatic Coma Data Bank, AEDH: acute epidural hematoma, ASDH: acute subdural hematoma, SAH: subarachnoid

hemorrhage

Table 4 Surgical procedures

Table 5 Outcome in relation to Glasgow Coma Scale

Procedure n % Score GR MD SD VS D Total
Craniotomy evacuation 38 413 3-5 0 2 10 1 15 28
Burr hole evacuation 18 19.6 6-8 1 0 11 1 3 16
Contusion necrotomy 7 7.6 9-13 0 3 10 0 5 18
External decompression 14 15.2 14-15 6 12 8 0 4 30
ICP 1 t 28.3

sensor placemen 26 Total 7 17 39 ’ 27 92

ICP: intracranial pressure
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GR: good recovery, MD: moderate disability, SD: severe
disability, VS: persistent vegetative state, D: death
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Fig.1 Cause of traumatic brain injury (TBI), traffic- vs.
non-traffic-related.

A non-traffic cause of TBI was more likely with increasing
age. Non-traumatic injury accounted for 67.4% of TBIs in
patients aged 75 years or older compared with 31.5% in
patients younger than 75 years (p<0.001).
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Fig.2 Age distribution of admitted head injury patients
and alive/dead outcome.

Mortality increased with increasing age. Mortality was
272% in patients aged 75 years or older compared with
11.6% in patients younger than 75 years (p<0.001).
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Table 6-a Univariate analysis between the two outcome groups

Outcome
Factor fair or poor alive or dead

Fair Poor p value Alive Dead p value

n=25 n=67 n=65 n=27
Age 79.88+0.97 81.1+059 0.1654 80.51+0.60 81.41+0.94 0.2169
Sex, male (%) 76 50.8 0.0345 56.9 59.3 1
Mechanism, motor vehicle accident (%) 16 373 0.0762 29.2 37 0.4708
GCS 12.72+0.84 7.99+0.51 <0.0001 10.18+0.556 7.074+0.862 0.0016
GCS-motor score 536+035 3.70£0.22 <0.0001 452+023 3.26+0.35 0.0046
Dilated pupils (%) 0 16.4 0.0318 6.15 25.9 0.0132
Absent light reaction (%) 8 26.9 0.0855 15.4 37 0.0286
Systolic BP 1528 +6.7  149.2+4. 0.909 149.4 + 4.2 152.1+6.5  0.5915
Diastolic BP 81.5+34 75.6 2.1 0.2743 771 £2.2 775+34 08179
Heart rate 86.6 + 4.0 89.0+2.5 0.4555  84.4+2.40 97.8+3.7 0.0015
Blood glucose 1708+ 115 170.5+7.1 0.7354 167.8+7.1 177.5+11.2 0.5531
Body temperature 3599+0.20 3594+0.12 0.8296 36.03+0.12 3577+1.19 0.2246
Any surgery (%) 8 62.7 <0.0001 384 70.3 0.0064
Reoperation (%) 0 7.5 0.3181 7.7 0 0.3165
D-dimer 29.1+14.0 67.7 +8.6 0.012 40.7 + 8.4 96.1 +£13.0  0.0083
PT-INR 1.07+0.710 1.25+0.06 0.0127 1.12+0.06 136+0.10 0.0028
ISS 132+ 1.7 242+1.0 <0.0001 188+ 1.1 271 +£1.7 0.0007
Head AIS 29+0.2 45+0.1 <0.0001 3.8+0.2 47+0.2 0.001
APACHE 2 score 140+ 1.4 19.2+0.9  0.0035 16.8 + 0.9 203+14  0.0627
Multiple injury (%) 8 10.5 1 6.2 18.5 0.1169
Acute subdural hematoma (%) 44 82.1 0.0006 66.2 85.2 0.0784
Cerebral contusion (%) 36 61.2 0.0366 47.7 70.4 0.0657
Subarachnoid hemorrhage (%) 32 44.8 0.3435 32.3 63 0.0101
Acute epidural hematoma (%) 4 11.9 0.43555 10.8 74 1
Cranial vault fracture (%) 12 29.9 0.1058 18.5 40.7 0.0346
Skull base fracture (%) 16 9.1 0.4532 9.4 14.8 0.4755
Talk and deteriorate (%) 4 343 0.0027 20 40.7 0.0659
Hypertension (%) 48 50.8 1 523 44 4 0.6475
Diabetes mellitus (%) 24 16.4 0.5463 20 14.8 0.7693
Cerebral infarction (%) 12 10.5 1 7.4 12.3 0.7176
Cardiac disease (%) 16 23.9 0.5724 29.6 18.5 0.2724
Dementia (%) 8 13.4 0.7209 7.4 13.9 0.498
Ventriculoperitoneal shunt (%) 4 7.5 1 0 9.2 0.1748
Cancer (%) 12 14.9 1 7.4 16.9 0.3317
Hemodialysis (%) 12 4.5 0.3389 9.2 0 0.1748
Antiplatelet (%) 32 34.3 1 30.8 40.7 0.4679
Anticoagulant (%) 4 13.4 0.2762 9.2 14.8 0.4719

GCS: Glasgow Coma Scale, BP: blood pressure, PT-INR: prothrombin time-international normalized ratio, ISS: injury
severity score, AIS: abbreviated injury scale, APACHE: acute physiology and chronic health evaluation
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Table 6-b Logistic regression analysis of probability of

favorable /unfavorable outcome or alive/dead

Favorable /unfavorable

Factor Odds 95% CI P
Head AIS 0.2 0.023 -0.843  0.0232
GCS 1.6 1.13-2.54 0.0066
Mechanism 12.5 1.79 -149.7  0.0089
Talk and deteriorate 66.3 2.80-16115.1 0.0043

Alive/dead

Factor Odds 95% CI P
Heart rate 1.04 1.00 - 1.08 0.0439
SAH 9.02 1.79 - 65.79 0.006

AIS: abbreviated injury scale, GCS: Glasgow Coma Scale,

SAH: subarachnoid hemorrhage
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Jhi e iH4S (brachial plexus injury) (&, W@%, #
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A%, WRICHREANRE, AR OBIR (rupture) T 72135]
&P E B (root avulsion) Z vy, FEFITBIHE 2 ph
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Lexid, 4% T4 Bk EIRE 2B L7220 T
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HEESME 37 (2014) 120 - 127

Clinical analysis of 54 patients
with brachial plexus injury

TAKESHI MATSUYAMA, SHIGENORI TAKETSUNA, HIROAKI TANAKA,
NAO SHIMOOKA, MASAYUKI FUJIOKA, SHIRO CHITOKU

Department of Neurosurgery, Wakakusa-Daiichi Hosipital

Brachial plexus injury is usually very complex, involving
both spinal nerve and spinal root ruptures, and accompanied
with avulsion of one or several roots from the spinal cord.
It occurs mainly in young individuals and may leads to
devastating neurological dysfunction in affected patients.
Despite the experience with regards to the treatment of
brachial plexus injury increases over the last decades, the
functional outcome had been quite limited even in healthy
Recently, all reconstructive procedures
including nerve grafting and neurotization have been

young patients.

providing satisfactory results. We analyze various factors
in 54 patients with BPI and discuss about treatment and
outcome. As a result, acute repair with sharp injury is best
and provided good function in 75% of damaged elements.
Neurolysis using nerve action potential is credible, can
avoid unnecessary nerve repair and provided good
outcome (91%) in stretch injury. Useful recovery (87%) in
nerve repair was obtained. In this study, favorable
outcome in restoration of shoulder and elbow function was
obtained by choosing optimal surgical method in some
type of brachial plexus injury. In the future, restoration of
distal hand function due to C5 - T1 injury and root avulsion
is essential.
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Fig.1 Algorithm of Management of BPL

BPI:brachial plexus injury, MMT: manual muscle testing, G:grade, NCS: nerve conduction study, EMG: electromyography
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Fig.2-A Neurorraphy.

Fig.2-B Nerve grafting.
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Fig.2-C Nerve transfer (Neurotization).

EHERATMICBTREEIMbL RV EHIT
L, & B E 5 Uy 2 i A s 2 ff > Tk
B35, HEZEGII VBB ZDRT 20T
NBRICHER %o AR OB A D Je D o i
ZUTH L TIRMERESM 2 ME R TH 5, KIEMD
NSOV, COBEREPIER AN TH S,

2) PR hiEd (Fig.2-B)

SN2 VB L 721%1%, nerve gap 7341
%, O MIERES TIABBIEALC B A A 0
L) 123 T & BRI RRMT b 5 o 15
SN R AR 2 IR L, o i s X OV
PTG 2 RET IS T 2 &9 ITHR b BRMRIZR
ML CTHOEERAIEL &2 S VAR E v
%o WEMSLANGARE, P0G IBE B2 AR, AL B0 T b B AR,
BEgmMBEoRMEMEMBERETH L, BHMETHE

FPREHME Vol.37 2014



Fig.3-A Age distribution of BPI

Fig.3-B Causes of BPL
BPI: brachial plexus injury
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Fig.4 Pattern of injury.

Table 1 Type of injury

Table 2 Associated injuries

e Sharp & open injury
7% (3 cases)
2% (1 case)

e Transection (stab)

® Piercing

e Blunt & closed injury
e Stretch injury 81% (44 cases)
6% (3 cases)

10% (6 cases)

e Avulsion

e Compression

(2] BEOEEEBEEMTHE

BIROBHBGEER S, WBHC X AWM 361 (7%), &t
AL 23216 (2%) TH - 72,

SHYPHSIREE, MEIRG (stretch injury) 44 )
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BCTH ol BAREHEOMIIRD L) Th o 720
C5/6 injury 24 1 (45%), C5/6/7 injury 4 %1 (7%),
C5-T1 injury 7 81 (13%) (2@ 5 3 BN AhFEARE]

Injury Number/Percentage
Closed head injury 23 (43%)
Spine fracture 5(9%)
Spinal cord injury 3 (6%)
Vascular injury 3 (6%)
Clavicle fracture 5(9%)
Scapular fracture 4 (7%)
Hemothorax 7 (13%)
Rib fracture 19 (35%)
Other extremity fracture 11 (20%)
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Fig.5 Neurolysis and outcome.
(24 cases, 76 nerve elements)
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72 (Table 2).

(4) WHEY A 7L

1) SHIBS

4 BloBEGET R LT, 1 BN ER AR T
HollzOn, BRI Texcellent T THIAL
oo REVENC X 2B TREET S LICLY
excellent ¥ T L7z, 4 712X 23850 2 #lic
LT, MERES & MR ML 2 17\, good DK
Wi th72. &0 useful recovery 2152 Z A TE
720

2) SERYPASHIAES

3 2 A OBRAEW T 26 ] (48%) #° useful re-
covery It L7z 24 #1 (44%) 1K L CHREG
Wz ftifT L7zo 24 B (44%) T 76 elements O #fifEH]
AT (16 B0 2 phfe I BEAh 0 A, 8 B3 AR AB1SIART &
[F) I 12 3 0 FR A 0 L C Al H e & i AT) %, 84
(15%) A 2 HE1T L 720 fidIsEEmic s v
T, 6 BlofRBALN & 2 6 ORI Z 17 -
720

% ) AN % AT o 72 24 B 22 8] (92%), 76
elements H' 69 elements B (91%) #* useful recovery
I2F T L7z, C5/6/7 injury & C5-T1 injury ®
2 B @ & poor outcome T @ - 7= (Fig.5). H#i2 C8/
T1injury ® 13 BBV Ti&, FRARIMEZ 10 Bl
BT L, L OV, i o BRI 123 2 ok o) e
M 3PNTAT - 2o 1H11C excellent & 2 11 good
outcome %7z, € DM 92% (2 useful recovery &

125

Fig.6 Nerve repair and outcome.
(8 cases)
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Transarterial embolization for traumatic
severe oronasal bleeding: Report of 6 cases

HiroAKI NAGASHIMA!, HIDEO ATHARA!, YOSHIKI TOHMAZ,
MAKOTO TAKAOKAS, Eijt KOHMURA*
Department of 'Neurosurgery and 2Acute Care Medical Center,
Hyogo Prefectural Kakogawa Medical Center
SDepartment of Himeji Emergency, Trauma and Critical Care Center,

Steel Memorial Hirohata Hospital
4Department of Neurosurgery, Kobe University School of Medicine

Intractable oronasal bleeding can be caused by severe
craniofacial injury, and its treatment is often difficult. We
report six cases of traumatic intractable oronasal bleeding,
which were treated with transarterial embolization using
Gelfoam or a platinum coil, and evaluate the efficacy of the
endovascular treatments. In all six cases, the oronasal bleed-
ing was controlled by transarterial embolization of the
external carotid artery. There were no embolic complica-
tions, and the patients' circulatory dynamics subsequently
stabilized. Three cases underwent decompressive craniecto-
my and evacuation of hematoma. The outcomes were good
recovery (n=1), severe disability (n=1), a vegetative state
(n=3), and death (n=1).

Although the neurological prognosis depended on the
type of intracranial injury, there were no major complica-
tions related to the endovascular treatment, and the bleeding
could be controlled. Endovascular treatment is an acceptable
treatment for intractable oronasal bleeding due to severe
craniofacial injury.

I MR- FiE

JE & 1l i I kT B - 72 B B AMEE R T, At
HBRERM ZIT o2 6 B2 MR E L, il 28
~78 1% CP475i%), BES B, &tk 16, =4k
BRI MAMEE A5 5 B, dimd& A 1, kI Glasgow
Coma Scale (GCS) 1% 3~8 (*F#5 3.8) TH » 7z, Kbt
I shock vital CIUEHIME 90 mmHg PAF) % 58 72
FEBIE A B CTH - 720 BHFENEG XS BIC, S
B 4 BRSO 720 W GIER O FEMll 2 Table 112
G

ke TRBERAVEIERI TSy F o 7R LT X B 5
JUE,  TIEE PN @ 1k i 5 PR3 7 35 65 (AR A G 12 AL SE B ik
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Table 1 Characteristics of 6 patients with severe oronasal bleeding, treated with transarterial embolization

Case

Mecanism of

Hemorrhagic

No Age/sex injliey GCS shock Brain injury Another injury
1 28/M  Motor vehicle crash 3 yes Traumatic SAH, Contusion, Fracture ~ Renal injury
2 31/M Motor vehicle crash 3 yes Fracture, DBI, Contusion None
3 78/M  Motor vehicle crash 8 no Traumatic SAH Pervic fracture,
Lower extremity fracture
4 60/M Falls 3 yes None Supine fracture,
Lower extremity fracture
5 47/M  Motor vehicle crash 6 no Fracture, Intraventricle hemorrhage ~ None
6 40/F Motor vehicle crash 6 yes Fracture, Pneumocephalus Liver injury

Subarachnoid Hemorrhage: SAH

Table 2 Treatment and outcome of 6 patients with severe oronasal bleeding, treated with transarterial embolization

Right hepatic artery; EV (TAE)

Time Interval from
Case . . . . required . injury to Outcome
No Crinothyrotomy Angiographical finding and TAE for TAE. Operation finishing TAE  (GOS)
(min) (min)

1 performed  Right internal maxillary artery; 180  TAE — Operation 278 VS
EV (TAE) (decompressive
Left superficial temporal artery; craniotomy)
EV (TAE)
Branch of renal artery; EV (TAE)

2 none Left internal maxillary artery; 110 Operation = TAE 507 \&
EV (TAE) (decompressive
Right descending palatine artery; craniotomy)
EV (TAE)
Right internal carotid artery C4;
spasm (no TAE)

3 none Right internal maxillary artery; 120 none 143 SD
EV (TAE)
Pelvic artery; EV (TAE)

4 performed  Right internal maxillary artery; 90  none 260 VS
spasm (TAE)
Left linguinal artery; EV (TAE)

5 none Left internal maxillary artery; 75 TAE — Operation 209 D
EV, spasm (TAE) (decompressive
Left posterior communicating artery; craniotomy)
EV (no TAE)

6 none Right internal maxillary artery; 85 TAE — Operation 238 GR
EV (TAE) (abdominal surgery)

Extravasation: EV, Transarerial Embolization: TAE,
Glasgow Coma Scale; GOS, Good Recovery; GR, Severe Disability; SD, Vegetative State; VS, Dead; D
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Fig.1

(A) Plain cranial computed tomography (CT) at admission reveals a left
depressed fracture and traumatic subarachnoid hemorrhage.
(B) Enhanced abdominal CT at admission reveals extravasation of the left

renal artery.

(C) Pre-treatment right carotid angiograms show extravasation of the right

internal maxillary artery.

(D) Post-embolization right carotid angiograms showing occlusion of the

right maxillary artery with Gelfoam.

SERM 2 HITT 5 HetE LTwa, THE LT,
JH ORI BRI 52 5Fr ¥ a— by —2
WA KEBREIRREH T £ AL REBIREGE, &
WCHN, FHEBIIR O BIRGEGE 2479 o KIS dE
ZIER, WEBRYS~A 7087 —F V&%
#IJH (extravasation) LI RT F 72 1% SHE DRI %
CHRELT, ¥9F v AaRrIRaf v v TE
BEAT) . MBEHREE CT % &2 o lEgRic s v
LREIIRERIC X 21O LEEF TR SN DY
A, BRSO MG ATV, BETHEER
BITHe TNHDBEMESHIEL TIE, FmFAR
FE B S N, HEBYIR O ER O FHIZRMAVEE
BEMRTIT > T %o MBI ORI, HU R
FHEHRED D &, FICHGRAEIT > T b,
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7o 720 &0F L 22 BHERAME 3 6012 DU ML IE BR 25, 9K
JEBSEAR %2 47 > 7= (Rt B EAN 2 6, BrBa e 2k
1#0) o ABITRERMIC I 2 EIHER L, Milloa
b u—vid REFTRIMCE %o 720 AMEED 54}
FIMRERRAM I X 20k F TIEFEH 4 KR 32 55T
Hoteo HAEBIROER LRI, 3BITBWT,
FEHRBE, R, BRI LT ok b 1T
L7z, BRI Glasgow outcome scale (GOS) 1 Good
Recovery (GR) 1#i, Severe Disability (SD) 1%,
Vegetative State (VS) 3 %I, Dead (D) 18I TH - 7z
i A 13 Table 2 IZ/R T
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Fig.2

(A) Plain cranial computed tomography (CT) at admission reveals a left depressed fracture

and pneumocephalus.

(B) Cranial bone imaging CT at admission reveals a skull base fracture and pneumo-

cephalus.

(C) Enhanced abdominal CT at admission reveals hepatic injury.
(D) A pre-treatment right carotid angiogram shows extravasation of the right internal

maxillary artery.

(E) Post-treatment right carotid angiograms showing occlusion of the right maxillary
artery with Gelfoam and a detachable platinum coil.

N

fCRAER —

AEBI 1
K GCS 3 (E1VIM1),
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25, MHER D FHELRDS VS DR THY, H5
W3R EE L TH, IR T o 5HENE
PTESRBNBOLENOW AV IEHEETH 2 Z 2035 L, F
BEIARESDOLED 2 HEEV,

RERM ZMATT 2 KERHME, HImPEY 2 v
s ORMoOBH, FMmMy s v 7 &2 RKIC
Bi<C &TdBAS, iy & BRI, 50 % Wi
il % 1k U & L7z O SRMERE, WIS &
BETLHTDH Y, RARBE, BETHAELR &L

FPREHME Vol.37 2014



DWPELAXATFT AL AINEEZOI VNI —DFEFEL
TBEER AR ORSE, HRPSRRTH %,

VI

ARy — X TOHFHBIRERM X 6 PIEHI TR E
EMERL, B3 Y o — VAT RETH - 72,
BRIRAME S & 2 G TE o ST EN IS X LT, 4
AR O AR Y g v 2 RBORERIZ B W T
F, RGE R, e SOl A E RO T, 4
FHBYIRR O 7 2 3B MG O R 2 & & 50 I R
L7z EcoRE oA H RO =R, HHEO
OB L 20185,

Xk
1) Bynoe RP, Kerwin AJ, Parker HH 3rd, et al: Maxillofacial

injuries and life-threatening hemorrhage: treatment with
transcatheter arterial embolization. ] Trauma 55: 74-79, 2003.

133

2)

4)

6)

7)

Tung TC, Tseng WS, Chen CT, et al: Acute life-threatening
injuries in facial fracture patients: a review of 1,025 patients. ]
Trauma 49: 420-424, 2000.

Cogbill TH, Cothren CC, Ahearn MK, et al: Management of

maxillofacial injuries with severe oronasal hemorrhage: a
multicenter perspective. ] Trauma 65: 994-999, 2008.

Duggan CA, Brylski JR: Angiographic demonstration of
bleeding in intractable traumatic epistaxis. Radiology 97: 605-
606, 1970.

Komiyama M, Nishikawa M, Kan M, et al: Endovascular
treatment of intractable oronasal bleeding associated with
severe craniofacial injury. J Trauma 44: 330-334, 1998.

Liao CC, Hsu YP, Chen CT, et al: Transarterial embolization
for intractable oronasal hemorrhage associated with cranio-
facial trauma: evaluation of prognostic factors. ] Trauma 63:
827-830, 2007.

Wong CW, Tan WC, Yeh YT, et al: Transarterial emboliza-
tion for traumatic intractable oronasal hemorrhage. ] Emerg
Med 44: 1088-1091, 2013.

W K& ER
GR#EE - MP RFRFHREFHEER AR F2ET)
T650-0017 Fo/E BAF P P REAHET 7-5-2
TEL: 078-382-5966 / FAX: 078-382-5979
E-mail: hn0628hn@med. kobe-u.ac.jp

FPREHME Vol.37 2014



B R

Official Journal of The Japan Society of Neurotraumatology

7 J B K HREREEEIME

HEESME 37 (2014) 134 - 135

HE &y a2k &% all &
HE Al AR R thE Al
HA Re HE RE 2

WHAZES TRAERE Y7 — ks R

Transorbital penetrating injury by a dried stem of bracken

MINEKO MURAKAMI, TAKAYUKI Iwakami, HisAsHI IsHIKAWA, HAJIME NISHIDO, YASUTAKA SUZUKI,
SO YAMADA, SHINYA M1YAMOTO, KATSUMI HOYA, AKIRA MATSUNO

Department of Neurosurgery, Teikyo University Chiba Medical Center

Received September 11,2014
Accepted November 21,2014

Neurotraumatology 37: 134-135, 2014

I LIS —

AREEYIC X 2 RFIREEEIMEE, &, ONE KR
DR EHFERICEERYTRRICAL L LA
L, ShFked, BRAECTHnET S E0X
ko TRIRmEMMEZ S LA 1 BIZREBL 2
DTHET %,

it

Bl

BOA
F Ok

179 %, k.

S RHRBERA, PR, WS
BEAEIE © i & R o Faliss, bk & fifr o
Bt : 7€ ) ofEERIZOE TV TIRBEIL,

Mih7=v 5 CoXEIL RIS 572, G TY

SECnEEZIEHER/E L2205, A LIRKICHIm %

I3 b, B &R E NS 72720 R HEE %

T U CANE % 20 72 BHIRF % %35 L Tk

WIRREFZVEFSbNzd, B, WKk 72

134

DNER %3, PR CT TREZED LD, 24
#) 24 W R MR ABE L 72 o 72,

KRBT HL - R 37.5Co REARTHMH A7 1 RES 5
W& D2 8mm DRA, £i L TAREE O RN &4
IR 225D % A3, TFRME LA O fifEERE % <,
BEIE SR 3380 S dr o 726

B B CT THREZEH~7 ¥ b LICkR
SUNRE (Fig.1-A), A 45 A RIRE T & i i P9 123
IR 23 O (Fig.1-B), A HRER P ARE ~ 645 ~ i
HBRCA W2 5 2500V L 2 L 72, M cH
I 2k % 9300/m3, CRP 11.4 mg/dl, $As <Ml
¥ 1501/3 (N1354>1.147) T b, HI@MERB %%
L TWw,

Abitg R - B s C N L CEZ 3¢/H % BA,
ABeth 3 HRIG R & Lzs ABE6 H HICHER
MRI B & O MRA#% Jtif1o A HILE5 o PRIk 540k
170 (Fig.2-A), A A UA 32 50 02 45 % G800 72 2%
(Fig.2-B), Wi EBREROHME L%, KARY
b ONGEN o720 CEZIEABET HHTR T, &

FPREHME Vol.37 2014



Fig.1 CT scan at admission showing pneumocephalus
(A), and bony fracture at superior-internal orbital wall
(arrow), indicating the object penetrates the roof of the

orbit (B).

Fig.2 T2-weighted MRI performed on 6 days after
admission showing edema of soft tissue in the orbit
(arrow) (A), and cerebral contusion in the right frontal
lobe (B). Wooden fragments were recognized in neither

the orbit nor the intracranial space on MRI.
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Fig.1 The outer membranes of chronic subdural hema-
tomas from 8 patients homogenized in Laemmli sample
buffer were subjected to western blotting with anti-
actin (o-actin), anti-IkBo (o-IkBat), anti-IKKB (o-IKKp),
anti-IKKy (0-IKKy), anti-NF-xB (0-NF-xB) and phos-
phorylated-NF-xB (o-p-NF-xB) antibodies. Note that
nearly all molecules except p-NF-kB could be detected
in the outer membranes of chronic subdural hema-
tomas. In some cases p-NF-kB could be detected.

Fig.2 Cultured b.End3 cells were incubated with chronic
subdural hematoma (CSDH) fluid for 5, 15, and 60 min.
Cell lysates were subjected to western blotting with
anti-actin (o-actin), anti-NF-kB (o-NF-xB) and anti-
phosphorylated NF-kB (o-p-NF-«B) antibodies. B.End3
cells that were treated with medium alone were used as
controls. The histograms show the amount of a-p-NF-
kB relative to that of total NF-xB. Western blots are
presented (n=3). Mean + SE values from data of three
series are shown. *p<0.05 versus control (ANOVA
followed by Fisher's PLSD). p-NF-kB were significantly
expressed 15 min after treatment of CSDH fluid in
cultured b.End3 cells compared with controls.
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