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Anesthetic Management for the Palient with Insulinoma

Lucia Chung, M.D,, Young Suk Kwon, M.D., Dong Ai Ahn, M.D,
and In Hyun Kim, M.D,

Department of Anesthesiology, Korea General, Hospital, Seoul, Korea

Hyperinsulinism and the resultant hypoglycemia are hallmarks of functioning beta islet

cell tumors of the pancreas,

The management of one case of insulinoma during surgery for the removal of the tumor

is described and the available literature on the subject reviewed,

The outline of the anesthetic management for the insulinoma is as follows:
1) Anesthetists should understand the signs and the symptoms of hypoglycemia and hype-

rglycemia,
2) Preoperative management:

a) infusion of glucose for avoiding hypoglycemia due to NPO after midnight

b) glucocorticosteroid administration with premedications

3) Operative management;

a) Continous determination of blood glucose level may be helpful,
b) Maintenance of the glucose level about 50mg% above symptomatic CNS level have

the advantage that exicision of the insulinoma can be immediately judged,
¢) The use of an agent that decreases CMRO, and does not affect the insulin-glucose
ratio is rational choice when concern about hypoglycemia exists,

Thiopental-enflurane anesthesia with controlled ventilation maintaining normocarbia is

recommended,
d) beta-adrenergic blockers

These drugs must be avoided in the hypoglycemic state,
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fE ]

BE AR

# BEE 5449 LFEA 1EHEEH Sl o
HAzz FERE AT AAH 58 9444 9 3
A Eask 75, AddS, 29 ¢ dogd e,
A stAV 5%D/WE Fd o o &4 ¢
EAG SA4E] gelzlch BEE o1y 9444
o] A5 dolvtmz &k KB sl YLt o
Bl 7tA J4AAd AL # insulinoma gt X vl Tel 4R
A5 e

UHE : Fr41E gl

JHEY : 514 g8

BRERFR R

(7h) B8y B : &9 120 mmHg/80mmHg, =4}
80l/%, Al 154cm, A F S¢kg = AAlH 4 FAH
£ 47k vluka slolgich. BRd ow BEE FAY
T g9eH, 7 A9 daE dqdd

(L}) X#PR : X8 L KK, BHF, FBHERES
AAYAL R, 23} A scan B Fol it FrRel ¢l
ek, '

(Ch) MERR : AL E 11.8e%, drtEa e
34%9 3, 8 A3 L E+= Na 135mEq/L, C1 110
mEq/L, K 3.1 mEq/L, Ca 10.2mEq/L 92, RiEE%HE
E A4 Adct. PWel CSsld qb-3A4E A4y
$1gd =z, VDRL & {40lsivt. 2715 AE total
protein & 6,58%, A/G ratio 3.7/2.8, SGOT 341,
SGPT 38ii, alkaline phosphatase 1.3d, BUN 14
mg%, creatine 1,2mg, FBS 30 mg%$ vl o853

blood
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Table 1. Oral G.T.T. with insulin & C-peptide level

A 21 Glucose Insulin C-peptide
= (mg%) (uU/ml) (ng/ml)
F44 38 14 2.04
8t 30EF 57 80 5.0
345t 60EF 44 300 10.0
43 1208 % 36 142 7.6
gE-51 1804-% 36 41 3.4

At} ql#l, c-peptide & table I3} zo} =7 %3
Abe FAHEAY®, AAEdE RT axis deviaion
3} complete right bundle branch block ] ¢} ¢l =k,

FHRE

RAdA A 25 FHel A distal subtotal pancreate-
ctomy(70%)-€ st Mtk miEs H3ls gd =,
el 2 Aol A Fokg dA A Esbe g 23H
o BFEME APsgonz o] wFdAdx HFEM
e BwslamA §ioh

(71 FH% &8 : FHIW 5% D/WE Qo
2 R &K TR MES 48 me% gl

(Lh) F#h &8 : FiHEL 2L atropine 0.5mg
3} diazepam 10 mg 3} solucortef 200 mg®-&- w}a] -4
E 1A A o] fHHEstg 2, thiopental sodium 200 mg
2.2 b R{-EF succinyl choline 60 mg & W sld
FKENHEES ¥ % nitrous oxide 8} oxygen, halo-
thane, pancuronium ¢ Alg8o FHIFE Fsich
MBEbol & CM; monitoring & 4= 47 4
2+ 110~150 mmHg =, A7 = 80~100
mmHg gl =k 64 2 Mg Ed % H/D 700 ml,
H/S 100ml, 5% D/W 700ml, 10% D/W 200ml,
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Fig. 1. Blood sugar estimation on day of operation and the iollowing fifteenth post-operative days.
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whole bloed 2800ml & Fqlzm, waxze 1100ml,
Fd % 3000ml ol gvt. PR R H€3E: @
8 combistix & AH&2}4lw, mpEe] HIHE HeA
+ Dextrostix (Ames) method®¢ A}-£8lg v}, EH
Byl el miEe] Wi Fig, [3 zrh

FodE 2T A Yo sl mMe) 25mg%at
A W#H 74 10% D/W E BREESEYY d4=
A&sta Wik meEL 362mg%g v}, near total pan-
createctomy (90%) = A7 0.8cm 2718 Fofol A A
Hack, FH FEHK atropine (,5mg 3} stigmine
1.omg & & % PR Fo] Eohstel.

(ch) F%6 B8 : FHk T§F ¥ A3 43
Hgo HFk 37 miEe A& 352~374mg%d A
N.P.H. 201 & 9 3st545td 2, Mk 641+ N.P.H,
401§ s slFAstg vl itk 74l = FBS 1 85 mg
%7x s}t 29 A NPHE F&# MK 15
QFe] & FBS 7} 133~158 mg% 2 <4 = 9lvh,

& BEE o] W= Hioq Fxys) 432 3\
B ubigd =ldeigl wrl 4@8 &%l AAFE AFddA
#s4¢x, 14 NPH 15~200F =3} FApgdz
9+

= #®

19024 Nicholas &= 3{3] TU ¢ BEKEEES 3
&2 7gstdm, Wilder 5 19274 EQ-dEs:
o4 BAIEEALCIS YA kst wA o she]
Bustyg .o Graham-& 10204 BMKES A 5o
714 Qg sctSd Agom SRy ABE AR
Fglsh. 19384 whipple & EmMe 4% SF¢
7t BEAAA VebdE ERY 3 a4E sty
o}®, 19504k o}4 Howard $-& 308f1¢) Fokd
W Rastgos o fdE $o ‘i}XM] L 2
Hel e, $el et A A9(1973), F7E(1974),
W2 (1978), ©]2%-(1979), F105-(1980), 211(1981)
Tl & wES .

3 Z DeLellis'®5¢] ¢}5}l4 insulinoma$] w34
< A 10 P I9ER G 3, YgHdxe o
AN A g gl oo (LT 54%, BF 46%), &
22 WA E AALE 4004 607 AR wclan
a4l o},

FERY FTRE 2n kY Foko] 75%, U4 Foks
Aol dE A°l 12.9%, Y FYFFe] 12.1%
o] chi®. Lopezkruger & Dockerty®d] 28 SBE

Table 2. Lopez-Kruger & Dockerty o] ¢} Insuli-
noma ¢ R§

1) benign islet cell adenoma without hypoglyc-
emia(non functioning)

2) benign islet cell adenoma with hyperinsulinism
(functioning)

3) Metastasing islet cell carcinoma without hyp-
oglycemia(non functioning)

4) metastasizing islet cell carcinoma with hyper-
insulinism (functioning)

5) borderline malignant 1slet cell tumor with or
without hyperinsulinism

Table 3. Symptoms of insulin-secreting tumors of
the pancreas in descending order of fre-
quency

loss of consciousness convulsions

confusion noisy behavior
weakness headache

fatigue tremor

coma hunger

sweating positive babinski sign
drowsiness paresthesias

stupor irritability
lightheadedness transient hemiplegia

visual disturbances abdominal pain

amnesia palpitation

X3 Table 29} 7el, :

AL BRERS HEFR, XrayBER & 5
N2t goldt AL ohyr},

BERRSENR-& 19384E Whipple!®o] 7| <3} 34 447}
ol 4T L e, )AL

1) T A $5% B F F4

2) 218 "= ool 50mg%LlTFelH,

3) ol E FAE AYES AU ZEG YuRs
Az F43) Aalve Relwh

o] 37kAl RS Bl BENA 95%LI ko]l BN
48 5% 5+ Ak 25k Bl veElvE ERE
s+Ad ez vy Table 33} gc}e,

BEFRC 2= g3l AY, tolbutamide(or orin-
ase)test, L-leucine test, glucagon test Fo] 443 &
dl, tolbutamide test 7} 7} A w4 JFA]5F Eela 8

Sith = FBS 8 d4¢ S9ae eait A/mL
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4 ratior} A&How 035l kold A MATGM
ol3 3% 0.48 LE 9t} Kitabchi®] ¢sid %
A BRES 33EdE QFAa de] ks 3
%9} proinsuline] ERH o] o] R Ruge g4
bl el AFAr}l. cpeptide & proinsulin Bx}E
FAdE F Aol A 3 (link)el sk, g
s-@e] E¥ 5] fiell &= c-peptide & proinsulin o] L2y
BEel a2, Aol s wWeby Lugg, o
# 4 c-peptide immunoassay o 2] c-peptide & 7t
2 e SRE e uhe BES e -4
% Qlard BulFe A BEE TEY 4 Qv

T XAH Ante] Fag Rew Holgledt ¥
23 B AdAde ¥gzgad o9 FHeHG
FTH HAE ¢ F 1, =G SeBE ApgI A%
] photoscanning & ot5}+8] zhyAgle] E-go] Hr},

ABE 2, Wy AB2E RE 449 33
Akolell 4AE A5l 44183, TEY Fag 2
2 glucagon ¢| - epinephrine & F3 1 F4po] 2=
el wii= glucosteroid 2| 2 & 51 Z2Eads,
E HifukE Estst T diazoxide B A§5tim o
W dFE AFANE 42 g9 228 A7
71 $18) trichlormethiazide & W FEoh 24} allo-
Xan A BE e, AR A8 2 AP el

Insulinoma 9] ©}a] o] o 4t EHIHEE e gaa
ol E EFS EMmEL Soly = g HEAE Yo
2R &k Al AL AAYjase,

1963 N,0-O,-Pethidine -¢- A}23}¢] insulinoma
€ " aka Fraser®: whal ot EmmE, 443, w1
ol 44 TERY A¥H S92 Ay {E i ¥% -5
| 2, 19664 N,O: 0,(3: 1)~d-tubocurare &
AH§3 7 Bourke®E T HoE mEHES tn =
Y& 2A4Y A& 50%EEF 0gm & Fo] FEEY
HmEE A deEd o] F 4%, Bourkel:
Zlel vdelde Bl A48 FHon gHY =
i Aol g7l A Relus FHIE TEFY Iy
FARA E AT + 1, Frld Ve Efms
< 5L AT A dile] YFR fEH o
TR AL F& Etsle 253876 A 30
gme Exgtg @BHAEz4 FH3Hc. 2t halo
thane & A YT 2& FYeliAE BmmEe Yoy
B2 23] welok grbx stn N,0-Oprelaxant w4y o]
o] Fel 7+ Friz ek 2= 19724 Colella
€' Al 2 50% 223 FH sl YA nitrous
oxide-narcotic-relaxant WS} w sk ¥ ) diethyl

ether 7} ¢kl eleln HPeol, ol mPFLu|EY FH
2244 LE 710 HRELSME AA mEEe S-47)
o EZEF AXAZE P Qe Age o
27l3: ob-g# ¥ HA norepinephrine =r}8} hydro-
corticosteroid & Fu 7}gke} =5, ADHY -$e 7}
otz g

Brunner'®} 4 &4 rat$ hemidiaphragme] o
i 4yl A, diethyl ether = &8 ITAHZH =
= FE€ FRAA 2&AN A0, Akl g5 @
old TG F49 FrlE AwsiA obm = lactate
YUEE FHAA IR A4UY Az o] &
stE Tl 7b H glet. Diethyl ether & 4A| = WY
Aol FRE EE vehi el BEAR 94 BES
WE doctm gk Green®™o| by s §
Z Aol mEdstL, FHe T A Paa
A Abgell 4 g o) diethyl ether - insulin-glucose
ratio7} 718 & A5 w o 2.3 halothane, metho-
xyflurane, thiopental, nitrous oxide, enflurane,
cyclopropane, st o] A& Y4B 4wl o =
AT Asst oot i 98 F= HEMES
X Table 49} Zrj2v, insulin-glucose ratio & zt&
 AZ2YE Q4dY #EE AAASn ZRA
AATE QF9Y 2 A4 g 2.8} v} diethyl
ether & AU LEE S5 WA Wx Arrl ok
E SV HT SR AT mAAY @
¢ SMAA ¥4 d4YUsh insulin-glucose ratio
€ d3E F g 28 B FUnAA A4 -
2 W3t deh 296 g AgEL greend) of #
&E7h AAAQ FB A 92 203 Seta g,

WBEE L EmBES) BRERS Qolol & Was) g
o (Table 5). {EmpFel gk @A A o5 &
o] Frbslme U, W, mYete]} BFe 44
donth E a4 ez AAEY B S

Table 4. ¥}le] Jg-¢ F& =tyq)

1) "A A 4328 455 =g
Chloroform, Diethyl ether
2) THEE YFAF 455 = ulaA)
Cyclopropaine, Trichloroethylene, Ethyl chlo-
ride, Morphine
3) A5gAY, ASHE BASA g% =iy

Fluothane, Methoxyflurans, Nitrous oxide,
Thiopentone, Meperidine, Muscle relaxants,
Local anesthetics
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Table 5. The clinical signs of hypoglycemia & hyperglycemi:a

Hyperglycemia Hypoglycemia
General Cold, dehydrated, smell of acetone, sunken Sweating, pallor, large pupils gener-
eye balls, pupils not specific, may be alised twitching and reflexes hyp-
vomiting, Reflexes all sluggish, eractive (unless terminal),
Respiration Deep, sighing hyperventilation, Unaffected,
Circulation Low blood pressure, tachycardia. Blood pressure normal in early stage,

but tachycardia marked.

Agere] o &P, F4 AuolA FFAAY o
WA 2y 9ag FEG TEGL HESME lactate
255 AR g8 BAA gl =HE AlA7]
Fo oA T A gLl oln] A" T4
4k Bl s M EYel 4215 ketone body o} WM
B2 A8 o2 odeo]x] v}, Catecholamine, Glucagon,
Glucosteroteroid, Growth hormone 52 BiF 542,
BAR, BHSHEE ASAAA AR A3 duA
HF$EY s E AFASA 2AHAARS, dFUdne
¢] AARFES] P4 & 2AF4e? (Fig, 2).

Bl BEAAE Aoiabel Hag x5 47T
¥ FolE Aol "agd oA ¥ AL LuF
(CMRO;) 2. 24 el Al e}, Enflurane s+ Halothane

Hypoglycemia

1 glucagon /

{

T

¢ CMRO,& #4411}, = Barbiturate ¢} Neurol-
eptic Wbyl £ CMRO & z&A71d w3 & H894 =
o] &3t vl go] :Ex¢ Nitrous oxide 7} &7t}
a8 e 7] HIEEAMAIAN & BEE EFA7]
ol A nFEY Abdrt Zaste H=k BE
oA ol 7 MBEE FHMT TEaeld $HEE AL
< Slvt. ®3gl Halothane & Wz el4 ol<rde 24
AE FAA T AFFA AR sheAe] deol A4
F& vl A = ol Ketamine-& CMRO, & =71
A7l ez sleel dvl. = EMEREAMIES ¥ F
(CBF) & 24174 22w kg e 2R 3
] of gepe,

Efigel U LB & 28] Adrenalin®] Hur}

catecholamines

glycog

It 0genesis }
gluconeogenes! Uiv

lypolisis

glycogenolysis
{(muscle)

enolysis
er)

l

tfree fatty acids
*ketone bodles

1 glucose
utilization
periphorally

stilization of free

atty  acids 8 ketone
yodies by heart, liver

T glucose production

Tblood sugar

gluccse utilizaticon

tissues pv  nerve tissue

perioheral

1 lactate fat & glycogen
/ storage
glucose
utili zation
4 insulin ievels
T insulin ¢ insulin
*—=> gecretion secretion

Fig. 2. The utilization of metabolic fuels in the fasting state.
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F7ketm Wige] deivA v vhE doz o]
Yebtg ] f-adrenergic blocker (Inderal)-& gl #l
o BFL FHA AYFE ddsmz AL F
Aol F A9 EfikEe] obd A& Falsiof &
‘;]_22).

Insulinoma JiEEbell A fikEe] &-4¢] W .o%ul, Dex-
trostix Wbl e 2 whEA Mm-S 2¥Y ¢+ Jdou
J#&z= o1 small spectrophotometer 4] Ames
Eyetone reflectometer & A}8-3l9 6024k 50~400
mg%e] m¥EE A3 F3% 4+ A9 19714 Sch-
nelle?.¢. x4 q miEs ¥4 immunoreactive
insulin(IRI) 8] &ge] gAdez f-Ldivin P,
3] &4 = Life Sciences Instrumentse] 4] 7§y ar-
tificial g~cell (Biostator, Miles laboratories, Elkart,
IN) & AFgeld FHEd JA44 e 2ge A7 &
d] computer-controlled glucose analyser &} infusion
system o] &3 ql A& Bashg o,

Insulinoma BEES 2AAQ WP 24 FHHE
d 5%v 10% D/W & A9 fdsld aidgd 48z
FAf A7) 2 vk chel £ 2 A E fA A= Aol F
ciz 3t oy Schnelle®d] 9l Fok& FAYE &
PF dgde] FRsA FHEAE gEvhn @
| Zell = EfES] F3AA 4] vebie 30~40
mg% it gL 50mgBAEE PGS FAA7E A
o] Froln T}, E o|YA Fo 4 FREAAIT M
o) 5o AAYR AAS HAEAE ¢ ¢ s
Zel v o]® & A4E dE FEEL HAE 15
Eobor Mg E Sk ool

o] A4 ol MBFZ4] & thiopental #-£%# enflurane
o8 fA5HA normocarbia & A <&dl: ZATE
o] wrolEd I §lr},

# %

Insulinoma f§ 3%9] &H& 1% #AYsided, wE
el EAA g UL AL o B
RAe dych

1) Rl BmEe] F48 & dolok 3z,

2) F£HH AA2E

© FHE B4R T MRS EaME 3
Ao FRUE EEFE Fol ook 5pn

® AA =B glucocortico steroid § o] ¥of =
Ael et

3) MBe] shY #& WioeE AFHE e

@© Flh A4 o2 g S8k s,

@ Mg S0mgHAER FRdl FTHAAE ¢
T glejok sz,

® vl A& insulin-glucose ratioo] W2 < &
FA ¢x, EimER CMRO & Z&A7& Ao F2
22 R+ X%x thiopental 2 ¥}3 enflurane o2
#2A7]1 ¥ Ae] Fov normocarbia E #X 3E F
AEEFE .

@ PB-adrenergic blocker 8] Al8o] P 4¥ WL £
du¥ge] obd A& "alshok gk

& D 2 #®
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