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In some cases, it is difficult to determine a single cause of death even after conducting
full autopsy and additional tests. A 49-year-old man, reportedly having diabetes melli-
tus, was found unconscious by his mother and revealed to be dead. He had several
contusions all over his body, including the right periocular area, but they did not
appear fatal. A focal area of polymicrogyria and cortical dysplasia was found on the
right preoccipital notch, accompanied with dystrophic calcification and leptomeningeal
angiomatosis. These findings were considered indicative of Sturge-Weber syndrome,
a rare neurocutaneous disorder, of atypical type without facial lesions. Blood level of
B-hydroxybutyrate was 859 pg/mL, implying that he also had diabetic ketoacidosis. His
ketoacidosis may not have been corrected appropriately because of status epilepticus
in association with brain lesion, resulting in his death, but neither direct evidence nor
statement was obtained. In cases with several apparent causes of death, the examin-
er's assumption should be based not on imagination but on evidence, and logic
should not be overlooked. It is more helpful for the investigators or the bereaved to
obtain more detailed information rather than come to a hasty conclusion.

Key Words: Cause of death; Sturge-Weber syndrome; Diabetic ketoacidosis;
Beta-hydroxybutyrate
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Fig. 1. (A) Cerebral cortex of the right preoccipital area shows microgyria and cortical atrophy with mild congestion in leptomeninges.
(B) Cut surface shows leptomeningial hypertrophy and cortical atrophy which is locally restricted.
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Fig. 2. Brain cortex shows severe dystrophic microcalcification combined with leptomeningial angiomatosis (A) which includes thick-
ened vascular wall due to hyalinization (B). (C) Microcalcification was also found in the vascular wall of brain cortex parenchyme. (D)
In the adjacent area of the lesion, there was no definite atrophy but cortical dysplasia was present, without normal development of
horizontal six layers (A and D, H&E, X 40; B, H&E, X 100; C, H&E, X 200).

http://dx.doi.org/10.7580/kjlm.2015.39.3.67

http://www Kkjlm_.or.kr



70 Korean Journal of Legal Medicine | 2015;39:67—72

dysplasia)©] ATt Ej_o}oﬂh ) o]

£ 745} QA3 A0lT (1
Sturge—Weber 5%+ i_l—x}—‘é:ﬂ A=

H]—T;l- x]oqol 31]—7?]'}4 7]

BARol A 23

=4 1e 37y
Al sl ] 9ol whet S
AEE Astrh YA A= 50%-60%2 §}x}0ﬂ/q e
20%—33%% ol &3t L uf Qlrh2]. AT
oA WAL o H w R Aso] YA o)A gkt W=
= FRE e oA e A e A AA 9 7}
5/3& AAFEITE A8 o] glof Mdo] 2ol 7 Sturge—
Weber % Sz A4 3 S i bzt
(epileptic seizure) .2 YEPIA HE=d], 7Hddkzlolu HEal

=271
P REETE LT

wH] (hemiplegia) Sturge—
Weber %" $A-=2] of| o] 7 2 3-S5 v|X|= 81]lo]
t}, 3] 71X &2 (status epilepticus) & HE-Fo|} $54
off, A9, F¥2F3]5 (rhabdomyolysis) 522 ¢l&f ©7)

Lol ARl o] 271 % shH, A thE ool qld 1 dkAt
7} oAV EA] FetAl AT AFgete] APgQlS G| Kehs A
$5 o]|2& o & L7 F A sudden unexpected death in
epilepsy) 2= 1A E itk HARAZF AR Al el Yol gl
o) el o HeFe1el o1 s B soteol 42
slizdle sk AYAaL oleol oI glgrks
@oﬂ/ﬂ /K]—Eg- 7_0'@ 7F= ‘Q’Z,]'O] Q] 01 ]__‘:A-h: }\gﬂ—gﬂi
o Fh ol Sl oﬁq 0% B A2 e
oI 5 5151 75
Sturge—Weber &
s3] 445 B A asdel 3
=4, £3] 50t o) 119 2/3

o157 el 3 olelat o490l AT Akl AA.
IS ofR ] A1 el SIS A Rl

< oﬂ’\] x“qd A 57} o] FoA|A] Sk5 A-F- ARl ©
ek WAkl 917 8 g AL e
RS B s e Bt I = 7 e A S L
AR Gl Aol A HEk -] == A E o] Eg) ofA
=7} 22 859 pg/ml, 153.5 pg/mLE 715 0o] Q&=

oE
O

oY M )y o o
o,

http://www.kjlim.or.kr

1% 5% UMO]Z] =]
o] AlgEo] 90% = el Hl%ﬂ

ey ABITE Sol4e 242 AE T
7] wiel o) ofe] AFelHE AAle] HoloLt fell

(vitreous humor) oA 543t HﬂE‘r—ﬁ]E%/\]yr%Eﬂ
FAE T8 G A'AS
[5—7]. Palmiere %[6]-2 A1 Dh%_ Eah= =
AEAS o7 APl 129 of tisk g HzA}

S EZAREgo|Ex Hat 1,130 pg/mL(H 43k 820 pg/ml,
FHgk 1,570 pg/ml) ety Rastgl o, the 03?011/\1% ?ﬂ
&S 98 71 A E 260 pg/mLE AAE] % ST

AES FHA HOE APTEQS e 5 Qe Hﬂ"}x}#‘ﬂ]
gisl] o] di WE 59 BAle] @5 WE-3] 55 A
HFEYo|E = {4l & FAE St G Al
otk

NEE WAL RS A
SIENEEE RIS A

WA 95 e
2} D}L,] 7]9}9:10] 0104 owug ,ppﬂ—/] erx%oﬂ e
abso] Z1datalths 21 & = gl o, o] B
Weber %] ojuf st oJ3hs slle=Ale =971 2
t}. Palmiere & [7]& 2215 o1& o l& o1Y]
w3 AERAE R 9, HEY, o AT
A okE AL TOR Q19 Dh& 7L 713k
3 5 9l Aol WA AL A
7kt FrAd AEtT S
on M2 A AEA
$3 &3k AR 7F A A
i i P o o e RS
ke e el
O Qa1 Ao
gl o] & ¢]lo]
AP A2 L E 31‘4
LSS S Y
AEALzo] 1A g
& T AMARE O—W %/\}X}ﬂ 3
o} wheba] 2 ARl Al S A Al
¥ Sturge—Weber S5-9] &do
sl Ape] 9918 RUIE 7139
%0 2 APl AR1S TSk = Ak
H 5z ljelA dxd 5 ]El T AP A
Sl o] AMALE 7T o] B BE] o] AJA Bk B A

E
=)
ey
i o

}Mh(f)o
\:o
ol
o

S

=2 ox

I

0Q
q

N
-
2L
O
ot

r
i
ot

oft
ofl i o
o\ fle ¥ O o o JN 32

_IZiFUE
!

Owioﬁ:iolﬂ
_io}-ﬂmfﬁ
i%ilm
gl
o O 171{1.1
;gﬁ%
o2

q,rkn:ﬁ-h“ﬂw

)
b 2
)
o

turge—Weber <97+

3H SR8 2= 9)6) O},

]740] z1x4x4 o7 A}
u} ﬂwxm CESL

¢

off 1o

%Z
rlr e
N9
e 3k
1o, g
I3 ‘W E_,ﬁ

oi

ofl
o ol

>

BN

o

IO{, —‘ ;32

[

rir

ol

2

ofl ol

A

rlr
o

of

-
—|—‘

r\l
mN
ﬂli':
L

ox [ O

d of g{? o
o
4 o
rlr
W X 22 N o ofy
[ of O ¥2 S ox 1o

>~
=
é
o,
S g
NIO mlo
ofN

i

A
P

NE,
=
Y
oflt

(e}

ﬂ

-

b

)

ofN g
2, flo
Ir

&,
ko
t
ol
e
g‘-‘; ol
[ mo_l"
>~ rlj
- =

http://dx.doi.org/10.7580/kjlm.2015.39.3.67



& 370 25 = ITH8-10]. A HAl= HA I

Ho|d 264 oAz AlX AR B 0= v 9] sHd T
TR} ¥ #3455 (dendriform pulmonary ossification, DPO)
< sk ARITHB]. AR AL ARl 5=
AFALE k3o OH‘QQ-?}}— | 7o) elo|ls Ao
Hkth DPO= o] el AP} #adste] R e vt glrth=
AolA # 75e A= BEAR 9as AS Aos 11
Tkt Al = S S7HE R JolE APEE B A
ZarAof B)d] AT 3%ile n]NE AL 25%ile 1T a1

[
=

o)

O

ﬂ'&]—ﬂ] Fé]_)\ 01 %%4 [ ] /‘gl‘,}: }ﬂ}\\l@%‘}i 6—]'7(] %:’])‘—C/)J]\—l 05]
PIELY 914 o] TA) gko} Rrel olat Welo] o4lui

ﬂJFl

"LEHOJE]r A Al M = Axofell A v = HEA HA
o] 3l}¢l pulmonary interstitial glycogenosis?} ZH2kx o] 9]
51 Q13 A gRlo] Aol B #rofalgls A o= &4 st
A AR deE daed Er‘%k ZQ1 294 oAl om AL
NHALe A HEF-3| =S A FE o] EV} 2,626 pg/mL,
}o] 12,990 mg/dL= Uﬂ—r F7}Q01 A TH10]. skl
i UﬂTOﬂ @A ‘:*Oiﬂﬂ 745 2k s, A
QH 1F A A Hro] AlAl B 71
S ﬁgi A ekl AR By

L5 T o020

X 19 o

m@ﬁl

A

7

A]

2L o ofN Hob 32
(o
O

12
(D
ekt
o

i
r
o

_t]i it
Mront
T ofy
L) é
9

o4 g

A AER

=
(i, ofN
o
f
L T
E
252
_\1

S
>
ol
o,
23
n

A shitel felel Sl st Ae
= QU AREE ATkt o3 B E o3l
ro) Agolehs g ow el o, o
FA o] ek A WAl A e o]
FL Z28351% EaAv 3 22519
b4 Qe A7) e, ol

S 9v)9) AgE 7ol

e K
e
o

i ot

z |

2
NN
W
)
d
N

fo
[o

el
o
=

ol

lo &
fo to
=
>
o
19w
iy
[
iid flo
4
30 o,
oo

ol

ox N flo o N 0
o
=2 o
Ho o, 2 %

MU R
>
>
o2
o Mo
ro
o
-
ox
i)
r
N3
N
rﬂ
ol
o
o

o
%,

i)
Rl
rl(‘ i J}.ﬂ B

Y

oy o @

Wi 0 o |o
1o
-~
O
oz
N
3
0%
X,
&=

2 o
[0
ol

w2 32

o |
O

T i
&
£
>

-}
oL -
flo

1.

ofr
—_
o
-
>~
-
ol
1o
pad)
o, ol
£ 5

L Mo
é
—111
n}L
oi
ol
=
X
rlr
ot
ﬂ
N
N
ol
ofN
ko
ol
ol
v
=
o
)
R

AAste] Apde] el o g 7)Eah sk, 7}t
JX*OW H 93 7S sty wgo] I g3tk Ao
s AlA| 2] o7 FellA #EE =

= v i O
ol e E0leka 9271 s, ol o) st
‘HC’J A 2 U AR AEelA A7 Alolehd & EA
7 gl wet o

AQlo] 7isiste] WA EEolehi

e
Tk ol w }del ouu} AR ol HAITE &

A 5 Ik ole] Al0] AP A% F2E AL oW
NFEOE A ﬂ%&%]lﬂﬂ%@ﬂﬂ@%@ﬂ%&%
.]

7] iR 8% Wy
.Lﬂﬂ4¥ﬁﬂ%LEﬁ%ﬂ¥@%%Nﬁhﬂ%&ﬁﬁi

http://dx.doi.org/10.7580/kjlm.2015.39.3.67

Natural Death with Sturge—Weber Syndrome | 2129 2| 71

ol eb) ek 99l Avte)

3 dl
A BAYE M FEA AT PO R B Aol A

o] A AA] wete] 7|07 1 e & Q) B AL
5%k e 3k oAl WA E= Sturge—Weber
WEO] 5%— 10%°ﬂ e DLL?J oAk OV‘} 1
H

2
K
iyt
K}
g o

ofN ol
o =
o &

s o 1(0

A il 29
B 7} Apgell W= ? A= FFEo] Hi %%13}
| =]ojof ghrt. Hehe] oA S e ket w
2 A5 AAFH0 >
|2k AR ALY 54374 A3t 7}X]%

Uhas zpo] 7} Qlet. vpeFet A
of &l AFge] o]2+= 7]
7g el

U2 o ofN mu X

=2 o
2

M‘ N
P _11“1:
2 1o

N
e
>

> 1o o
N
N,
o
1z
o
o

% oHN T
T
=
>
=

o> i
>~
-
o,
rlr

)

oz

=

L =
i
M
3:
3]
-

-‘jr"i% 1

A 2 Ak

oz T 10 of
=

ox N
2

e
2
N

o

Rut A
el

A
2,
ki
o
3
et
PO
o
s}
o,
_E

o oX
=i
i
e
r_g{_’{
o
o
i
ful
i
4
32
J‘J

o
L‘i

o
=)
o Ho X

o
-

-z
ooJe 2
e

0 m?{_g
o
oX
ki
pas
)
2
Sl
o
i
et

=
2
N (o et

2 oo
o2
ol
Ko

o Ay ox
R
[e]
ull
rlr
C e ol

10
il

>

rlo
o £l

)

r
|

° oy
1o

o
o,
ey
o
rl
>
>
o
X
o
Hu
1o
P
o,
%9,
rr
Ir

10 0
o
o
T
S
>
oX
1o
r9 of\
y
e
-
Shd
_°|L’
2
&
o)
_O‘L
2oy o

ol
o,
o o
A
o
o
Jo
S|
k)
4
&y
o
N
bl
ols
o,
Au
rlr
fab)
o T

19
o,

S
=2
=
ok

N
X
R

Ir rlo
2
0,
s o &
>
i o2 2 of

ﬁL Hﬁog w4a BEEESERE EEE

quﬁ~ﬂ%4ﬁﬂ@mﬂ 2

2801 AR AL F A9 o)Ak ) E :ﬁﬂ4
o] 191917 TR Anrhe SAe ael
S b5 WMAISHE Aol itk AT Abge) gl
Uk olel a1 glel o) A FR Do -

12
0,
ko
0,
o o
N
==
112
—l_'

32

It 3 Aol AR} B2 7] o] Agto] g
wel Ao R 449 5 9k B A B Juok
ATAA ot Seter 2 AL dJstow F4
& ere Fa) A0 thbtele wee] Ma g Aol

Conflicts of Interest
No potential conflict of interest relevant to this article
was reported.

http://www .kjlm.or.kr



72 Korean Journal of Legal Medicine | 2015;39:67—72

References

. Maton B, Krsek P, Jayakar P, et al. Medically intractable
epilepsy in Sturge-Weber syndrome is associated with cor-
tical malformation: implications for surgical therapy.
Epilepsia 2010;51:257-67.

2. Jagtap S, Srinivas G, Harsha K], et al. Sturge-Weber syn-

drome: clinical spectrum, disease course, and outcome of
30 patients. ] Child Neurol 2013;28:725-31.

. Geronemus RG, Ashinoff R. The medical necessity of eval-
uation and treatment of port-wine stains. ] Dermatol Surg
Oncol 1991;17:76-9.

. Kitabchi AE, Umpierrez GE, Fisher JN, et al. Thirty years
of personal experience in hyperglycemic crises: diabetic
ketoacidosis and hyperglycemic hyperosmolar state. ] Clin
Endocrinol Metab 2008;93:1541-52.

. Kanetake J, Kanawaku Y, Mimasaka S, et al. The relation-

http://www.kjlim.or.kr

ship of a high level of serum beta-hydroxybutyrate to
cause of death. Leg Med (Tokyo) 2005;7:169-74.

. Palmiere C, Bardy D, Mangin P, et al. Postmortem diagno-

sis of unsuspected diabetes mellitus. Forensic Sci Int
2013;226:160-7.

. Palmiere C, Lesta Mdel M, Sabatasso S, et al. Unconscious-

ness and sedation as precipitating factors of diabetic ke-
toacidosis. ] Forensic Leg Med 2013;20:830-5.

. Park JP, Min BW, NaJY, et al. Sudden unexpected death

of epileptic patient with dendriform pulmonary ossifica-
tion. Korean J Leg Med 2011;35:53-6.

9. Jang SJ, Kim KR, Kim HJ, et al. Death of a severe under-

10.

weight infant with pulmonary interstitial glycogenosis.
Korean ] Leg Med 2012;36:178-81.

Na]JY, Kim EH, Koo BY, et al. Cheese-like material in the
heart: an autopsy case report of severe hypertriglyc-
eridemia in diabetic ketoacidosis patient. Korean ] Leg
Med 2013;37:212-5.

http://dx.doi.org/10.7580/kjlm.2015.39.3.67



