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Abstract This study was performed onl6 patients diagnosed with tsutsugamushi disease and cerebral infarction from
January 2007 to December 2015. An acute cerebral infarction was diagnosed bybrain MRI and MRA. Tsutsugamushi
disease was diagnosed using a polymerase chain reaction. To distinguish the difference between the generalized
cerebral infarction and infarction with tsutsugamushi disease, the blood pressure and body temperature were measured
uponadmission. In general, the blood pressure increasesduring an acute cerebral infarction. Interestingly, in this study,
12 patients showed a systolic blood pressure less than 130mmHg uponadmission. The location of the cerebral
infarction and whether single or multiple cerebral infarction were examined. Thirteen patients had a cerebral
infarction in anterior circulation and 3 patients developed in posterior circulation. Toevaluate the coagulation
disorders, prothrombin time (PT), activated partial thromboplastin time (aPTT), D-dimer, fibrinogen, fibrin
degradation product (FDP). D-dimer, which is generally known to increase in an acute cerebral infarction, showed
a significant increase in the 13 patients. Fibrin degradation products (FDP) showed a significant increase in 15
patients. The pathophysiological mechanism of tsutsugamushi disease is known as vasculitis, which may result in an
endothelial cell injury and proliferation of the endothelial wall, which may lead to a cerebral infarction accompanied
by coagulopathy. Without endothelial cell damage and proliferation, a vasospasm caused by vasculitis may cause
vasoconstriction and cerebral infarction.

Keywords : Cerebral infarction, Coagulopathy, Endothelial cell injury, TsuTsugamushi disease, Vasculitis

*Corresponding Author : Hyun Goo Kang(Chosun Univ.)

Tel: +82-10-9895-2046  email: narool2@chosun.ac.kr

Received May 12, 2017 Revised (Ist June 26, 2017, 2nd June 28, 2017)
Accepted October 13, 2017 Published October 31, 2017

178



zz A By Y3 57
1. ME Aol g 1699 S tido® st
2 7HFA S Orienta tsutsugamushi®ll 2]3)] 47| 2.2 S dhH
= AA Aadso 2 F2 YIAEE HHete] wA A EAG o7 Aty 879 o2 AARR,
Ak 2P E S, 0 WL 7B, SR A o) m gust 2o el 4ug 2] 53
HAe Sl & AT & A AREE HEME 4 2o e 2tk F47] WP AL
of2d Alde] FAAIRL FAAF]Z H(doxyeycline) 2171879 % J(magnetic resonance image, MRI) % |2}
elstvtelal A e} hvtad AL e Aifampin) ] )5 5 phed A (magnetic resonance image, MRA) .5
T 2 SAl I AREAE SEA BE goyet s S4v AAskE WARATE KA
B, BEel v 7dE 5AhE HAltE HAk 9t puelg gapdzd(diffusion weighted imaging)ol
(1] 227bpAgat gubd A4S F¥To® A% 4 3as4ws wolw #wy] 8|4 (apparent
dolt 8wl Halde) Ao Qg AR, AE, 1 giffusion coefficient)ol ] A FTAES 1O 29 7
B, AP, el AR 22 Sl HEE F moew pusigon, mmimAMe] AW PCR
SATH2-3]. E8HA5= A5l Orienta tsutsugamushicl] ] (Polymerase chain reaction) 3} T} 222 7HEAIH <]
g A ZFIA DA ATA AL HEF MY =xx0) BRAAS 1Y) 98 S8R9 FlujeiRe sl
7Ferdol mokd & QT4 227HFAMS F2 88 Gy guidel WA s A S Suket w7
Ao BATAG ] 2] 2GS Bolal, BT o) Aol g 2] 98 MM T AL S 2HE
of ot weldg ANEE 2ol e A7l o) norom mamAVAMS Eule WA EAS
25 ANE 5 gEd(se] =EAT Oritenta oepns) gja) Wy 914 L B Fe vy ¥
tsusugamushiol o3} AF2FIHA X AT F ong gergtel ngiy wal, malEA g 24 @
ol7b dojupa A= a1 ol @Al fE Hl 4 3 gpaA) Ro] AT 2AF Bl B wEZo] A7
At Aol w7l A 5= glEH7-8] MRS ARkl A ol Aladat 84 A Al
ZE7PEAE R SNk AR S R BT o gl $mgelE A9eb) 98 Egue
wol ottt #AE tdos AATPRAY Bl A ZH(Prothrombin Time, PT), &S EEFH EE
subd AR S-S Bad w2 E2E0), 919 e 7Kactivated partial thromboplastin time, aPTT),
Hielqw o] gutss e vl EE9ln D-dimer, d-f-2¥(fibrinogen), 2182 HE(fibrin
FulejH o mAsHEAY st SRk HE A High B degradation product, FDP)E 7] &3}31 3L 74 4 <] o2
i Bl ACH10-11], BiF-E SEEANCE ee1e sty 98] AREST AA 2@ AAE AA
B2 e g o R & 227PA A SnkE HAN 2 agaigon, el Y, BAEWAR 2o 3}
o] S0l Tz 9 Bars Axpso] ek viEs §l "o zaleian:
Ak
o] A= 2AIHFAIY I FibE H A o] TP 23 E7 B
BY B4 S LI A BT Avke FRH0l PHoR BB Ans
TSI Al 227REA oA G Ae] By
= e B Ao R A 22 A Sk i)
2. e % 78] ke ZEokEA) Bk 7t u S Ho] B
AERD BA AlE 4= QIde ARt EAbes Bot
21 &7 i S 27 9 yHe F9jek A3 99 ajleS
2007 1978 20150 128704 2RI 227H8 1 sroar 2 gee e AAlEKSITE

Ao AT WL A5 FQ AEelA 17 o] w
WAL, M) A P9 ARE WE F 2o

179



A 71E8 8] =2 A AW A0E, 2017

o

3.3 LHEA et
JQutAol 118

A3t Xt

140mmHg ©]/d29] 2= 47 01942

al— o)1=

T e #57] ¢ 80mmHg W] A=

© s Wl A9E woln
£ 544 9pade 3

X}ﬂ 6%8 013 aL

20H } , 60t7} 3

 4%7] dto] 80mmHg?! 3217} 29 o]l aL
327F +%7] @9 100mmHgol 4 130mmHg

2 2 129 3} 7k

BXE HATKTable 1). F
o
:i

9 B4 9109l

%7] g9l 140mmHg ™
o]F mHEeF HAHo| 2l

3.4 WAl 2

AR 395 o]l Exlrt 29 elgla A 370 A
385 Alole] &A1z} 67, A4 37 m|uko] 8ol it
(Table 1).

3.5 A BF

HlEAto|FH 7] FAYA FAIAFo]EH(doxycycline)
= Ak 827 1130l aL, S| AAte|E/A A
A9 Eo|AALo] S (tigeeycline) S A Ex}7} |
rgolflom, guto] XAl A 2] #X(rifampicin)
S AHNke $ixr) 29, wlAZEto| = SHAYAIQL oA
22 wnlo]al(azithromycin)o Wi 22171 11 0]l
(Table 1).

3.6 H1ZM 29|
Gd T 4] NP B B4} 13901910

H Hed T g9 HAA T dxk= 39t

3.7 HY =2 i THM
el ¥4 0% Ak 27} 9ol gl vkt ¥
Ao Ak gab= 70| 9thTable 1)

3.8 LEM Y 22

o7 M7 BAe] AYH Bk 3elglon,

Table 1. Clinical manifestation of scrub typhus patients with cerebral infarction

Stroke event

Single or multiple Initial blood Initial body

patient no. Age/sex Eschar Antibiotics Infarction site R .
infarciton pressure temperature
1 71/F Yes tigecycline Anterior Single 100/60 374
2 67/M No Rifampicin Posterior Single 130/80 36.9
3 74/M Yes Rifampicin Anterior Single 100/70 39.6
4 79'M Yes doxycycline Posterior Multiple 140/80 37.6
5 73/F Yes doxycycline Anterior Multiple 140/90 374
6 75/F Yes doxycycline Anterior Multiple 110/60 36.2
7 60/F Yes doxycycline Anterior Single 100/60 36
8 88/'M No azithromycin Anterior Multiple 120/80 37
9 26/F No Doxycycline Anterior Single 100/60 39.7
10 68/F No Doxycycline Anterior Single 100/60 36.7
11 72/M Yes Doxycycline Anterior Multiple 110/70 375
12 83/F Yes Doxycycline Anterior Single 80/50 377
13 70/F Yes Doxycycline Anterior Single 150/90 36.7
14 76/M Yes Doxycycline Posterior Multiple 100/70 36
15 83/F Yes Doxycycline Anterior Multiple 150/90 36.1
16 86/F No Doxycycline Anterior Single 80/40 36.5
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Table 2. Risk factors of cerebral infarction

Risk factors of stroke

Coronary arterial

Patient no. Old stroke Arterial stenosis Hypertension Diabetes mellitus disease Atrial fibrillation

1 No Yes Yes Yes No Yes

2 No Yes No No No No

3 No Yes Yes Yes Yes No

4 Yes No No No NO No

5 No No No No NO Yes

6 No No Yes No NO No

7 Yes Yes Yes Yes NO No

8 No No Yes No Yes Yes

9 No Yes No No NO No

10 No Yes Yes No NO No

11 No No Yes No NO No

12 No Yes Yes No NO No

13 No Yes No No NO No

14 No No No No NO No

15 Yes No Yes Yes NO No

16 No Yes Yes No NO Yes
] P2 52 o] BEE ke 9dollry. HAEUL, 219 ] APt An| ZREFW] B9l X
DHGE 7 YR B 1030193 Fie B AS uelrh ¥PNA dHor 17} kR A
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Table 3. Peripheral blood test associated with coagulation

Peripheral blood test associated with coagulation

patient no. PT aPTT INR D-dimer Fibrinogen FDP Platelet
1 114 39.9 1.03 5003 276 28.8 165
2 39 37 5 33578 37 158 92
3 11.9 279 0.98 1050 437 11.8 119
4 114 345 0.97 1570 197 25 329
5 12.7 29.4 1.08 1152 396 219 222
6 10.6 28.6 0.96 438 394 10.8 798
7 10.2 33.7 0.92 2057 342 20.9 342
8 12.6 29.5 1.13 210 262 1.5 213
9 12 48 1.15 34.32 210.1 241.2 116
10 114 58.6 1.09 14 223 7 118
11 129 50.1 1.15 18.96 336.3 45.86 90
12 12.8 57.7 1.14 18.74 130.6 419 40
13 10.1 45.1 1.02 6.27 317.6 28.95 178
14 13.6 36.3 1.29 5 177.1 13.28 78
15 152 477 1.36 9.48 102.8 9.64 135
16 10.8 36.5 0.99 5.83 - 28.3 80

* Normal values

PT (9.4-12.5 sec), aPTT (28.0-44.0 sec), INR (0.9-1.27), D-dimer (0-255 ng/ml) Fibrinogen (200-400 mg/dL)

FDP ( 0-5.0 ug/mL) Platelet (150-400 10°3/u)
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Table 4. Antibiotics treatment of tsutsugamushi
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Time of antibiotics treatment after

Diagnosis of stroke after Time of stroke after antibiotics

patient no. tustsugamushi symptom onset (day) tsutsugamushi symptom onset (day) treatment (day)
1 3 1 0
2 6 1 0
3 6 9 3
4 15 1 0
5 1 1 0
6 16 1 0
7 2 1 0
8 9 1 0
9 10 11 1
10 7 10 3
11 1 1 0
12 5 5 0
13 3 13 10
14 1 1 0
15 3 3 0
16 NA NA NA

NA= not available.
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