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B R B AK b AR B R R AR AR 0 Bl BAT o BUBRR C BH-F R
T A AR 2w AR ot M 09 7T At B B BT AL R - Bk B & /8 (insulinoma) 5T TR Ak B B 4a e
B L IESG Bl Re R4k LB B eI B R R P 0 & R R R AR ¥R 69 )R )
Z— AHEAERK  LRERERTFTEAAREL 20 E EI8 T RO K fo 45 oA AP 18 5 4
M (neuroglycopenic) JE K & B, » M X AR K J W Bk i 3L RG0SRk AE AR R
RE|EFELE > FHL2F - EER REIOF ST FRESNIRE - KBME—1L49RF B
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F 9B R AAETEAF EFE BT AT AT 2 AT BT AP & R & Sk 0 I XA (epilepsy) & & K
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FE H AP iy H B A e B DY 5 (8 L o 1 TR
1.5 {6/ INF » 326 B8 1% 2 1k o AT B S B g B ES
e B AR A R - R A MRS B e R T L A
levetiracetam 500mg — HRFIZX (BID) &6 -
AAEEEYGHR T - MR - B
AR B AR RN R MR 2 S EEG
R o 9 A B R AR U R A
WMERWES HSHE > BRES - mEW
TR E ERCREENF ~ PRI EE A K —H X
B MK EE L PERAT Ry » 18 LU IR AR I R B
Fuia - BB 0] DIFF AR S 1 /N - TR 3
AT BB ERT - BREHR - LHFEITHRE
fii » ARREBIR B SRR ERET R ER
& - BRibz4h W ATELL HIEARAR 2% »
B SR DU 2 B R SR E AR R A — BN -
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Fit LU AL 2021 - 06 H EARBEAE R
2 o S PO Il 3 2 SR T — KA
AFEEIARGERZ A = - WA G B

JEE 38 A TR A - o RE e o A 2 I DU i e s
e b EEEAL - HAT R PR AREEE 1 /)
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R & RE4 AR

EIFE SR SRR M © 37mg/dL
k¥ R AR U v REEL K MBS A B &
f“ %%}iﬁ%ﬁ%*ﬁﬁﬂim&mﬁﬂj‘ TEZ2 B I pEE
46 mg/dL T » SR Az ks (£ —) BERIE
R ERIE » SO L HE ABEE 2 AR A -
ABEl - WA Z B mieE Ry & & 174cm

aw

i 5 77.3kg ~ BMI {H 25.5 kg/m® » 25 &5 8 5 4
IR (P BB A A AT S A

A I o AREiR - ERHmE S (R—)E

S 1 I 32 38 & 3 MG I BE E (hyperinsulinemic
hypoglycemia) * FAZHEH AEEB’EJB@H“‘I%E
JEg gt I AR E A Bl —FH 1.6cm &
IMAEPERYASER ([ — ) o EERIEEBET ?ﬁﬁ%
2 T — SRR HZHE 7 e - WY (1El
B =) BEE AL R R M Z WHO grade 2
SRR - Ebodigd - Mt g2 7w
il LA B B e RS SR I o 8 48 NIk T
levetiracetam © Ji§ AfTER A FIR2 8 HERT 2 T H -
{EC IR B pif it o 138 34T o 1 i LS R P A 3%
o

kBl RA K R ES
— ~ {Rm#E
IR & B2 B U ZH A & = JTH 238 — (IR
KR— D RARFRAERIPIS B AR M EE
Fi2 (G5

Fasting blood glucose (mg/dl) 46 31
Insulin (ulU/mL) 23.1 12.2
C-peptide (ng/ml) 2.78 2.83
Insulin/C-peptide ratio* 0.15 0.078
ACTH (pg/mL) 31.1 24
Cortisol (mcg/dL) 11.4 11.5
TSH (ulU/ml) 0.670
Free T4 (ng/dl) 0.99
Prolactin (ng/mL) 25.67
GH (ng/mL) 3.91
IGF-1 (ng/mL) 299
HbAlc (%) 5.0

* 1 FE Insulin/C-peptide ratio Fij 4850 BEAT I AL ST
unit * Insulin 1 ulU/ml = 6 pmol/L » C-peptidelng/ml =
0.33 nmol/L °
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B : EEMEENRER TR —ES MBI -

(A)

(B)

B : (A) H&E 2& (20X) M RR AR 2 M2 I IRIEHRE - 222 AR WERERE - BIEEK/\S (islets of Langer-
hans) - BIf 6 ERINBRIEZZRBEE - BPEA NiDRASIZE B ERIBZAD MR RIEE -
(B) H&E £ (100X) FAMBIRZP T R “EEEREAMHR” (salt and pepper) BUAIRE o

SEAR ~ W SE A Be Bl T P e 1S 2 AR I pEE -
IMUFE AR PR 15 £ AR IMUBE < EAR AR % » Bl Whipple
triad" ° (I IIUNE ZFEAR 53 Ry iHAS RO 4 B =
A R K o RS ROBE P i TR A 1 B R PR T
Bl B OB ERRCCE - B3k i E i
FMEFEARE & T BB SR (adrenergic) B FHREE
HYOEE ~ B ~ FERE - DU ERIEE (cholinergic)
AR R ALER « I REREESE - R
i LA LU i R 2 A P s REL o FH e 11 b
BESERL - AR - IR A RE IR A & B
IMKE - BR T EEE R ARG G EREIRE RS
o FHAE R R I bE 228 - BERFIR A B E
P I B8~ EAR ~ K IR PR Ry 2 E B2 Bl iR
FHEE R ~ PG EE » 37 W 53 98 A R Bl R AR I R
I 82 M AN ¥ (acute illness) WA K ZH » 30 8 LA
BB i A SR AU B B2 B o BRI IR 3 L 2
5 AR B bR At 2 AR I bE 22 9) .2 4b » TS 5E
HIES | AKX AE - 52 E BE (cortisol) it Z

FHE SR (glucagon) BUE - 32 (epinephrine) ikt
Z ~ FF R B i i JE %87 (non-islet cell tumor)
WS S0~ IR I, 3R 98 T P K IfIL R A fik A
(noninsulinoma pancreatogenous hypoglycemia
syndrome) ~ & #E1E F it < ARIMPEE - B H
RIZVEARIMPESE - 55 nlHc & B B = ke A A 4%
REE (insulin) ~ FiEES SR (proinsulin) ~ C- &k
(C-peptide) ~ MAEEHHE (B-hydroxybutyrate) » H:
FERESFRAERRET 18 11 IGF-VI) B2 SR
iRt B2 -

= BREZBT

M I R 96 B 7 i RS A 0 s TR AR - R A
573 V0 9 B it M B AL SR A T R Mk
P 5 s I 8 o e S B R JBR S5 SR 98 -
T e 22 T 0 v B = SR B A L R 0 A P
2 o [ T MR g AR 1A 3 R 9 2 D S
AR 2017 ARSI R - HEH/HLRE
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B= : RRMEREBRE (40X) R2EIR - (A) BiREPITRRE (NYFE ) ZZEEBR (Synaptophysin) © (B) BlREPT
KW (MYE ) ZEHBHBIRDWSR A (Chromogranin A) © (C) fIlRE TR R (MUFE ) Z Ki67 © (D) #iRE D

TJRZE (NYFe ) 2RSSR -

J& B A 1 e 8 W A R K67 B i o 24 8L
& (mitotic count) & 43 i grade 1~ 2~ 3 ; g
SHACRR BEAS R A I ] o B ASHH M AU B N i
RU 5 TR MR LB 22D 30% RV A 43 DA i
e B 22 7D 30% HY Il e B2 TR b R HH B A
Jitd - BIJ#E Ky MINEN (mixed non-neuroendocrine-
neuroendocrine neoplasm) » 7F 35 F& fig 27 £ [ &=
Z 52 W] AR A 2 A R e B v e e e e
42 Mayo Clinic H 1927 5% 1986 £EAY[EIEEE
Woe BEF—EHEATE 4 HARZE
J SR » SEIIRE e Ry 47 R (8 R 82
% )+ HA Doz B4 RIS (59%) © B
Fe 2 B H R MR - PO AR AT LA
“rule of 10" ZKIEE ° » B 10% 228 »
10% FoREMERT ~ 10% R4 5 (ectopic) ~ 10%
1 MEN1 FHR
i 25 FR A o AR AR 2 BIVEG IR AR o i
iR (AR Tk 7 R Ry RS R A Bl ) S
R RHH o BRI H S AR ERBE M IR &

BEL - AREEE - BHa - AL EH (ataxia) >
I~ KRB IR RIEEE -
Lz B TS PR AR L & T BLEE R © BRIt
Hh K 7 B AAEHE R AR A R i
SRR 4 B A A RS E RN © -

b DR 1 S B s B IR i DA B = U
KighBhzhn (£ =)' MELZRERE.2WA
ARG IR ARF PT 55, 71 v g B s SR TR S B C- AR B
AT 18 2 o o R R A LR e R JB I 3R
S YMEC IMUBEAE » 1T JBR 5 38 0 LSRG LT B
B LRI R 7+ JR MR S R R A TR
fee B B S 8 Tl A Z (RIS AE B B =
8 bt ] AR Fr s - FRMR S = R A
AR e Ak B JBR 5 S i A i 12 B i 22 A IR
AT AR AURE R B - B AR AR 1% - HOE B ik
PRE RS - Ry — T BB S ME I A / B BETR AL
MBI © - S A fE B il Bl B e B Ao
KM= R B ZMLAE (congenital hyperinsulinism)
Hn] BT i BRSSP B C- PR K ' - AR
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WA 53U IE R 22 & (ENETS) » HAll S RBZ
TR E RS 2L LB S SR AEBRE IR » Sl ELAF
BB < SSmg/dl ~ MAEREE SRR > 36
pmol/l ~ IM#%E C- EFLIREE > 200 pmol/l ~ [ %
AR SRR > 5 pmol/l ~ [ B- I T
J& < 2.7 mmol/l ~ IMIAREEE FRIE - Ehm il B PR 32
(sulfonylurea) W) REHY) & /N AR HE -
BT SRR AR 72 /NI A R H 48
/NRFE AT DUR AT DA 209 © © 1AL RS 2R
C- MERKFIEE FE3R (molar ratio) /MY 1 tHEEHIZK
IR E R 2 BT — » RE R E C-
AR & DAHEE R S H LR i B P s IR - W
Fr 53 BRI Bk BB TP BE R » 3L C- I o 8 5 e
HERRAY RGNS - TR R 3R C- MERRAY S E
/N 1 AT LA SR HEBR A MIE MR R S 3 - S5 thvT
FASRHERR B 8 e MEARgE 101 -

TEIR SRR B BUE AL - Al —203E
HEeTHEKGE » 73 EIER A B4 A R A
7r o IRIFRANEER Y - S R E S I T E
] A Se#E S E M (hypoechoic) &2
B RS 12 ~ 120 F R il o BB IS g T mT

*_  SEEMRECEREREDEE

ST E S 1M (hypervascular) & ¥ H A Bl
lIk 3 (artery phase) T R iER D S EHE
PRIk TIEE R E T2 EZ G T
RHEGHA TE 8 TRg o3 R R IS SR B S (5 5% 12
iM% B8 2 i 8% -68 FEat fe Il R DY
(68Ga-DOTATATE) 1F - %8 IS 7 g ¥ 5 50 F
In-111 pentetreotide Y & | 35 52 48 P9 B 4 52

Al LA e R B2 E - A A G HEE S
K ETBURIE - JTEAN iR i R
& )k $75 B 1E 3 B8 (SACST) ~ FlifR#E - Wil
PR e B R SE A SR A P B 1S EIE A
A H AT #5 Y] Pk BUS A e DAER W B _ERYE2
B 5 BRSPS AR A R R R TRy
BN RBURK RS vy {H LBV IR F 5 o Bl B A

‘%’DAD 130

= DS / B OTERRERRRIBAIR ERE

Mk I S TR i SELPT T e O PR B - S AT B B
ZEE RN ZBIRN - IR R T
58 N7 B AW B IR I R E - fEREAR I3
FIWEZET AP 24 (A H - EEAHREE]

B-Hydroxy-

i Glucagon &

U . o o n o o
B nin - CPepide POt Couyrae Glucose AL =
* u p (mmol/l) (mg/dl) L
i <3 <0.2 <5 >2.7 <25 Eilis EHA
H >>3 <0.2 <5 <27 >25 it/ 5 VAN R
[ R
H >3 >0.2 >5 <27 >25 f NIPHS*
PGBH"
A >3 >0.2 >5 <27 >25 fie TR L e 5 ~
>>3 0.2" >>5t <27 )5 Eﬁ%ﬁé&‘l‘i
FE) > >> < > H st
A <3 <0.2 <5 <2.7 >25 i IGF!
JEB R
41 !
A <3 <0.2 <5 >2.7 <25 1GF 35 2 [ L

* o IMAEERS /NP 55Smg/dl > MELUER ARFEKINAEZET (Whipple triad) {HIMAEEAR R BAB TR ¥ -
# : PGBH, post-gastric bypass hypoglycemia ( & #iE Tk < AKIHEIE ) °

NIPHS, noninsulinoma pancreatogenous hypoglycemia syndrome ( JE/E B2 RHR AR IMBEERERE ) -

A M RTES IR RE I SE ) SEYIIREE -
+ 1 I free C-peptide B free proinsulin Z R ©

1 ¢ pro-IGF-2 » free-IGF-2 ~ IGF-2/IGF1 4811 -

SRR ref 1. Table 34-8 ©
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TIEARFE 1R 30 S H2 B L RS 320 - ARIE
[Al—FRHHTE » 8% AR ALEHEES B E 320 L Hil
W B R B DI - 64% HIIR A SE ka2 B Ry
FERMES - Hod S DB 39% Ry A

SR T 42 £ BAY R 2R AL
ARG RE » 25 A7 A i B LA BRAE AR
WA —BIGE RHEMERZ B - H g 12 A
W2 BT o - 38 25 17 S SR P A HE B
ZIEARFERR = M54 17 L i 48 5 & L
FHRIEAR IS A RIELS T IERER 2 Y - HE
b BRT SR EIATESE 0 — BN Z
B SRR B R s 1 R
i3t R o BB HE B 8 B IR B R 2 2 I
Rl H R IR YO SEY) - HhEEE
— IR B 2B R T TaEEr
R ARMUAEEL D LS EE juvenile
myoclonic epilepsy) FI 2 B 7 - {H1E [ 5 &
H9R BB L B i AR AR 2R

BRE & BRJZ 44 WA

A — R BB B R — 4 R IR AT
VY H =4GR 8 - [RIRE R 1 S8 A RS R
PEEL H LS A BRAE IR - FERAE R AR A T ]
RF S L1 L FBR Mk e B J=5 3% g BAL 57 f% G S A
WEIG#E B A R Ef#E - B2 (dysembryoplastic
neuroepithelial tumor) » & tLEEHE | FATRE R
3T T RE AN B LM 2 BT — R AE Y 1 - ARIE
AL & SCHK > 2R 12T B R 114 Hi R B
RE B P IR o TR 5 ZR R A AE — B AR S
IERERZ BT EESR - B AT AT DA RO P AH
BRGEARE Ry i W) F S R  3R 0 » 5 2 B 2 it
A HE 2 {5 0L A BRE AR 1T 452 3R 22 T i RS B
A+ AT e 1 i o P 52 R ) BE ) S 7 Y e
el

~ RREETER
B 5 FR R TG I LUl YT R R K5
AR AT AL & 58 FHEE E 2 (intraoperative ultra-

K= EERERAMLIR ST SRE O ER

Zmy SEAR B2 SEAR B AR SEAR B2

b A <1 % 1-5 3% >5
R EREH 25 9 11 5
FERBUER
AR 18 (72%) 7 (77.8%) 6 (54.5%) 5 (100%)
B 17 (68%) 8 (88.9%) 7 (63.6%) 2 (40%)
SHE 16 (64%) 7 (77.8%) 7 (63.6%) 2 (40%)
B 15 (60%) 4 (44.5%) 9 (81.8%) 2 (40%)
ittt 12 (48%) 6 (66.7%) 3(27.3%) 3 (60%)
RIS 12 (48%) 4 (44.5%) 6 (54.5%) 2 (40%)
FOIE R 10 (40%) 2 (22.3%) 6 (54.5%) 2 (40%)
g 6 (24%) 1 (11.1%) 3(27.3%) 2 (40%)
SRR 5 (20%) 2 (22.3%) 2 (18.2%) 1 (20%)
Tt Sk PR R 4 (16%) 0 1(9.1%) 3 (60%)
B 2 (8%) 0 1(9.1%) 1 (20%)
GG EEE 2 (8%) 1 (11.1%) 1(9.1%) 0
I e 2 (8%) 1 (11.1%) 1(9.1%) 0
NG 2 (8%) 1(11.1%) 1(9.1%) 0
SiBRAE (Barylalia) 2 (8%) 0 1(9.1%) 1 (20%)

SR EUWH refl13.Table 1.
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sonography) h Bl 47 - & IR & - 1]
BRI =0 S R R TRY T —FR i TR i
(pylorus-preserving pancreaticoduodenectomy) £
PB4 N9 W) B B2 UTBR 77 (spleen preserving distal
pancreatectomy) * %54 R —REIEE il THEE
B VIERrth 2 e — - K1 0.6% IR
15 ZA VRN R R T OF S i B SR SR = Y 2 R
fUIR AT (total pancreatectomy)® © $1%f R PEBEE
TR AMEIGRER TN MvIkR 24 - 55
F 1 ZEMT (embolization) ~ FEEE B SR AIEE
RS B AE BERIHT (ethanol ablation) ~ BY4H
JJBEHT (radiofrequency ablation) FJ 0 Fy 35 95 328
52 .

S R IE R ARG R EEEIRNAE
=iy 117 B O 3 2 =2 45 A TR VR R YN A TR
AR LM 3% A2 Y BE R DLBE i S £ A R il g
Yiks o BRIl Hig G & R 5 i 1R I -
TEENLAES 0.5-1mg IV FHBESR - T EEGHY
G B th, W] DA R A iz B A IR s A i e T
WE 7 o BEHIZR ALY (somatostatin analogue)
4l octreotide » BX E Pk 4> B A I 43 b R & 32 1Y
diaxozide B AJ1F Jo 5 HH 2 il J J=5 SRR FE AR Y 2
) » octreotide 7 LG BB AN » 1T diaxozide 48
EEKEE ~ O~ RIMEE - B IIReZHE
BEE L7 - ZBEEEM 20 - SEHIEMR mTOR
HIHIHIRY everolimus #F5 HY E A A 9 B 2 98
HO AR ITLBE 5 B B - 17 J I S e 18 2 g 4210 6] 7510
(tyrosine kinase inhibitor) f9 sunitinib ¥ AR SR
Rt T REE B IR 2 -

T R R 2 0 KB H & BT
Ttk o ST HFEAEEN 29%° 0 (1
1 90~95% FAI B = SR 98 oo LR IR - HLag 2
R EYIbRE C AFEFEREE I B S B
b AEEREERK 3~5.4% -

& Em

(R IR RE P B BB T AR SO - R e iy
% B BLIG PR - A5 ] BE R R R 5 ok A
15 > EEfE A o RS R RS R E R
BRIz — > MRef Rl EIGH > Alg
EE RAFAYTER o BEAR IR B AR EASAH B

B BTG - (E R B S SRR R PR R 2 B 1k
BN ~ BRATREABARA R - R EE
ERRET VS PRI - 15 H R KA i
FE B S D AHBRGEAR (ERRCOE ~ 170 JEH -
) - AR R S B B R IR RS
[ o IR > 3 RS S B R S P R
M AE TR B R R S RE AR R - W R B Rl E B By
B HRIURESIA S B IRSE  ETT IR E R
> — HEESERMPE - BR 7 2P TI6% > I
T BHE A R RET T 85 R0 W - $1H IR K BEE
IEREGTE  BEORIRARE S B A RS OFEEE -

A EAREZ T ERED - A XEH
MIEAHRAF 25 E2€ (conflict of Interest) °
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Insulinoma Presenting as Medical Refractory
Epilepsy: A Case Report

Guan-Hong Lin?, Yen-Po Lin', Yi-Ju Chen?, Jing-Tong Fus3,
Chih-Jung Chen353, Yen-Ming Chen*, and Yi-Jing Sheen*

"Department of Internal Medicine, 2Division of General surgery, Department of Surgery,
3Department of Pathology and Laboratory Medicine,
4Division of Endocrinology and Metabolism, Department of Internal Medicine,
Taichung Veterans General Hospital, Taichung, Taiwan;
5School of Medicine, Chung Shan Medical University, Taichung, Taiwan

Insulinoma is a cause of recurrent hypoglycemia and is potentially curable; however, if the condition presents
as neuroglycopenic symptoms, diagnosis of insulinoma is often delayed. Here, we describe a 49-year-old male
patient who presented with insulinoma without typical autonomic symptoms, which was misdiagnosed as medical
refractory epilepsy. Due to a history of hypoglycemia, which was discovered accidentally, this patient was referred
to the division of endocrinology and metabolism after being treated for epilepsy for about 16 months. Laboratory
tests confirmed his diagnosis, and computed tomography was performed. After he underwent an operation, there
was no further recurrence of his symptoms. Untreated hypoglycemia-related conscious changes may progress to
life-threatening conditions. Insulinoma is a potentially curable endogenous hypoglycemic condition; however, its diag-
nosis is challenging because of its variable presentation. Neuroglycopenic symptoms are often not considered as
symptoms of hypoglycemia. Physicians may not be aware of hypoglycemia; thus, blood glucose levels may not be
tested. Patients with insulinoma are often misdiagnosed with neurologic or psychiatric diseases, with epilepsy being
diagnosed most often. When patients present with neuropsychiatric symptoms with no plausible explanation, insuli-
noma should be considered and blood glucose levels must be examined to avoid delayed diagnosis. (J Intern Med
Taiwan 2022; 33: 459-467)
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