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An Anesthetic Management in a Pedodontic Patient with Lowe Syndrome

—A case report—
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Ok Young Shin, M.D., and Keung Ho Lee, D.D.S.*
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The oculo-cerebro-renal syndrome of Lowe (Lowe syndrome) is an X-linked recessive disorder

involving the eyes, nervous systems, and kidneys. The clinical manifestation of this syndrome is charac-

terized by congenital cataracts, glaucoma, seizure disorder, psychomotor growth retardation, hypotonia,

renal tubular acidosis, aminoaciduria, rickets, and osteoporosis.

We report a 5-year old boy underwent

general anesthesia for the treatment of multiple dental carries. During intraoperative period, marked
metabolic acidosis was noted and such acidosis was partially corrected by hyperventilation. We suggest
that patients with Lowe’s syndrome should be attention and treated to possible anesthetic hazards such
as metabolic acidosis due to renal tubular dysfunction, rise of intraocular pressure in patient with
glaucoma, the fragility of the bone structures due to rickets and osteoporosis. (JKDSA 2002; 2: 33~37)
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Oculo-cerebro-renal syndrome of Lowe.

Gahl, 1991). S-HEAL kA oA SHoZ 1980
thell o]l2Za] FAA4Ae] X171 Xq24—262) oculo-
cerebro-renal syndrome of Lowe geneol] 7d<=o] Ae
o] u}71 ]9 th(Chamas and Gahl, 1991).

A4 W, S0, A 2 34 8%
& Ao, T A Ao}, B A=, ofw] =it
59 24 o o2 sl AL Y=
259 oAze Y454E YERNE (Chamas and
Gahl, 1991; Chamnas et al, 1991), AAul7} Q75|
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AAEL o5 A AR Lowe FFTLE F
Hhgk 5A] ¢ gholollAl xjebAdg A5 E A% A4
v E YA HAder] FF Lowe TIEFL B
59 ulatglol] Ego] Haz TG 3§
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BAE Al 405l B4 A4 Fatew A4S
32 A A AFL 32 kg2 AG WA AA
g A4 A%F 100897 ARA Hudez A bkH
stol] Wi HEES AW dgker, 24 wde
I AEDYFoR P DY THEE AW
Wo] UL, old] Lowe ZHFo| elAHo] Zof
ol AUAA F Lowe ZFFOE ATl &
olztoll A7lM o2 PRl AAE P YA B
A £olA3 HUez: Aok AR AT A
st en Holrt AALRA] % A2Y=
9 olgle % 43 5o AYHeR TL 9
& 287} Brbseta fekEo] nlalEE e ot
st AANAE Atz ARwE At
= otz A7l os ARsn Yot #a o]
Zx7ol S84 JehiE S422 Fol Wi o2
< o e

dLZA AP A4 4, 9 &

=5, A3 Zo] Bl w7 P g
Q] 59 A=A Lowe ZXEF A2 AITEHF
33 gglern] AL 92 om, &
5419 JEe2e B ol AR &g Kk
B} FEEY A4 AAZ 712AQ o] 9t
7Hest R AAHeE Ebstn AFAHYU ZF
£ H3ck 2L 71EAY d48Sde ARl
Aot Agotol] wid Azpslol QUi RS
g A ¥ ¢9k 100/70 mmHg, W=}t 11031/, &
253)/ 7013 716k o)A HAE A9 vild=R
ARe ¢ gt

ol 7 A A} aspratate aminotransferase (AST)v
137 u/L, lactate dehydrogenase (D)= 1,632 u/L, creatine
kinase (CK)¥ 237 L= A3l gldc}h. Blood urea
nitrogen (BUN)Z} creatinine® Z}Z} 10 mg/dL, 0.4 mg/
dL2 A4HH9)9 5, Na*2 133 mEq, K™& 3.5 mEg,
CI'e 95 mEq2 FAHACk o5 A A% g9y

7}A ZAA ol A& pH 7.250, base excess (BE) —15.7,
HCO;— 9.7 mEq, PCO; 20.6 mmHgZ ZFol| 2]}
YR A= AL A S B

&40 E2ste] PolollA AAE, Wt Ak
X3 % £47)(CARDIOCAP II®, DATEX Instrumen-
tarium Corp., WI, US.A) £9] ZAXE Bz
3 AXZZ atropine 0.1 mgE AFIJR T/T
o] A3} B4 Re} 247(SC-300 CO, MONITOR®,
PRYON Corporation, Helsinki, Finland)E -#ts}1,
w5 FAIZ propofol-S 2 mgkge] &Fo 2 24 mg
& AFsla Fo|AZ vecuronium 1 mgd AF3H
¥ ¥ 5% Ax 44 vz g ALt 3UE A
yeicirl SEF Zojgte] Yolvk F WF 40 mm
o] Zwul 713 FHRE J1B RS APedxn
HAEE H2E ASstd = 37| ¥ (manual
ventilation) ¢ 2 ¥ ¥F-& FA3}¢ic).

12 52 S 9l syringe pump (PERFUSER®, B.
BRAUN Melsinger AG, Germany)Z A}-23%}od propo-
folg 10 mghs FojspHA 0,9 N;OE 77t 2 Ljmin
o2 Fojslglen, 22 GO JlElEl2E A&ste] 3}
ote]l $& oF Tl A¢E AN Tl &
o 54, 599 7t AAS SHAHska, 713 A
F 108 FRE 308 Aoz 39y sl HAS
APsidet. £ Lx AL ol Ak 49l
o] ghote] Aleg ZASAT.

BAE vk FAF OA AFe] wasglov
4otz AFoet o=3t ZHw, YAsiy] A= A
£Hog A 45 Al & H&g st A
P 3xleluz FEIIER Fof glo] HAIF
£ AAA ZANVE AAE e, oluf Al
ASE AP, AL 358-36.7°C2 §A1=%ct.

€ T8 ¥ v ES A3l propofol FHE F
Al 0,7 4 Limine. & Fofslmix] TolkAle] 7
g} A| 2 pyridostigmine 3 mg, atropine 0.2 mgg AT
skt

FEE 347 308, v 479 Abe] £Q
Hlen F¢ Fol £ vecuroniumFol & §l
i GEAe} Ad siHo] el AEIEF
o] et A= ggon & Fol #A7t gl
Ax Uitk Fole $HAs] ArrEFo] Bolew
ALA o2 F& F F U Aol g o
3 EAA & F 1A AR FHE s A
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A4 pH 7.34, PCO, 353 mmHg, PO, 97.7 mmHg,
HCO;~ 18.6 mEq, BE —72% %ol 98 2A=le
AA AFE Ko

TE I 24A7) Bole ¢ A U2 A3
sEsodon Eud sbx H4A A pH 7425, PCO,
20.9 mmHg, PO, 113.4 mmHg, HCO;~ 9.0 mEq, B.E.
—1622 ZARAT, W} HAA 4 ASTALTE
104/35 wL, LD/CK¥ 1343/227 U/L, BUN/Cr 14/0.7
mg/dL, Na'/K*/Cl™ 148/3.6/112 mEqsic}.

HAZ o]fd F LopxXHAH A& ool b
Xge dgen FHots S/ whdk PHE Qo]
FE€ F 19 =33

! =1

Lowe 372 Xq24—260l $1X3F OCRL gened]

o S I P E PR R
uwtz= §A A3leF oculocerebrorenal syndrome of
Loweg}3l % 3} (Charnas and Gahl, 1991; Charnas et
al, 1991), AXAA WA, AA7F AHell, AA=D
7150142 A5 del EAF2 Vet =S
EF Agtog A4l ulFel glolA e g Ao
gt B3e 3] =Evh(Chamas and Gahi, 19915
Chamas et al, 1991; Ishihara et al, 1979; Watoh et al,
1992). #Qlell WaiAlE AuR 75 T2 AL
olghs A HAH A olFelgt A Fol AV
H3 glon o= AE FAHo|AE grk(Watch et
al, 1992).

A Folr%El B Zo] Tolzt ¥, WF
B, A AE QT D dEy ERFHY =

7HAH, ol d®e] Frtetell wlz}l vl S A
1t} (Charnas and Gahl, 1991). Al o] F4) A
e AT AFeo]l =5 Y Hilelu 1473 FE
a7l AAAsle] 347 o= 3 percentile w]Rte g
A Abo] At} (Charnas and Gahl, 1991; Charnas et
al, 1991).

A Asol ol UA JlsFH WF wE A=
- £ Rolel vl AsA Azslsle] glent Az A
oj¢lt 28 Aslz &l 2 FErt AAKd o A3
Al Z4=o]A 4 Qch(Chamas and Gahl, 1991). B
ARelAE TUAZH 24 At SAReE
el ol F3A73AY ool sl
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Aoz 2% 23 A7oh} Bz A AAAE
R4 27 vehihz 2aslo] $evk(Chamas
and Gahl, 1991; Kohyama et al, 1989), 3ol &
Agho] YA Ao FAZctE Hux HF
531 A} (Fivush et al, 1992; Kohyama et al, 1989).

Lowe F¥aollA vetdes dFdeze AAA

MU, S, Zheh £ Fol glew, o] F AA
A g B Aol BAHQ F4ez Al
g8 e 3R 60% AEolA B F
on AAA Fe AHA Al HEE Fo F
frEo2 AT 5 glow tFEe x4 14
Aol A<kElch(Charnas and Gahl, 1991).
A SR Ands AFANA B ASolgol
Uehbel, Alx3 ol4re] %% Fanconi syndromes]
W Zo]] Eo]7}31(Chamas and Gahl, 1991; Papadopo-
ulos et al, 1989), %3} AaA, HCO;™, Ca’", phos-
phorus, glucose, amino acids, camnitine®} o}-& ¥}k
o) He AT AFS Aol AxBA Wuixsl
U5 5o Z4o] vhehdthChamas and Gahl, 1991;
Chamas et al, 1991). B A3l Ueh}: A4
AZe AN ammonia YN o8] Ay
goby Hugw glot YReldE ammonia A4
T} urine acidificatione] FAAQl ZASolx Yeh)H,
By SReldE AARR HCO,™ AFS A
ubA s 31 Qlrh(Charnas and Gahl, 1991; Charnas et al,
1991). w29 FAellA] AL AF-2 citratert
HCO;” 2 ¥¢7te3A7l+ X 8& 23vHChamas and
Gahl, 1991).

Aelde) B Na'olut K'o] Aezel &4l
Zrhht A7 AEe 2AE 2okt AUEEY
Foht ALEEFE HAsIA gherk(Chamas and
Gahl, 1991; Chamnas et al, 1991). 8% Ca’" 5=
Ao 2o] E£4eo] Frtsle BB Adel], phos-
phoruse] THAFQ AEAZ < 8F FES ga
st F AFF7t F71stE "F alkaline phosphatase
FE7t Asdc o2 Q¥ FF(rickets)e] A
shedl, Lowe ZFE B4 wAlsts F3ue
vjelRl D Ao}t A AFel 2%t Zo] ofd
Az A8l phosphate EAlell SJRekx BuH T 9
tH(Chamas and Gahl, 1991; Redfield et al, 1991; Van
Bierviet et al, 1976). ¥ A3l 329 134 AF=
phosphorus®] B3-S Q2 ¥rHCharnas and Gahl,
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1991; Van Bierviet et al, 1976). o}u] =4k Holu]
wAme] e vehld 9% olulxAe Uit
Hog AAro]rHCantoni and Mastrantoni, 1989; Charnas
and Gahl, 1991; Chamas et al,1991). ¥t s+ Y23
o2 AufAoli 1 gimld o|l4eR AFFTF 7]
Foll WhEele g EcH(Chamas and Gahl, 1991;
Chamas et al, 1991).

ARe] £4 1 BEoh AP Zohsh Auol
em A AFele Aol Bl Aol 271
HuA 27 e o4l vehln, $1d7]
& AuEA ATA olel vehis] A
AFA o] #}-§(glomerular filtration rate, GFR)-2 154
ol el ARE B Fathol BAH LT AePeh
AXA 9] ekAr-g B olv}(Charnas and Gahl, 1991).

22AA 4oz WA BEEF, Buy

4, senn vagum), B T, HE FU5
M3 05 Sol vehg 4 e, ok 274
et FEEE WA AzakA ghoba wAlsE
osteopeniaZ} 1 Yoz 2L F glrH(Athreya et
al, 1983; Chamas and Gahl, 1991; Tsukahara et al,
1991).
AR el glo] B A%e] A AAHA A
7 wreke ol HBEN ARHTolt FAR
o2 A 44 FAL FAW B 0% AE
oA W ¥ el FmBZo] ehibek(Chamas
and Gahl, 1991).

AR AAGIH Lowe FFZY BAE BF
ALT (A43% < 40 wL)9 LD (R4HA 210—470
wlh)9] =7t A4 2-3u2 Fvketx, CK (B4
%] 38—-160 WL)= 329 1304 Frlsle RS
Bo)w(Chamas and Gahl, 1991; Chamas et al, 1991),
ol B FIXTA velde A AskE: /i
£ 2389 49 Aoz wug JcHKohyama
et al, 1989; Pueschel et al, 1992). ¥& alanine amino-
transferase (ALT), albumin, ¥ %93 & A4
oA &A= tH(Charnas and Gahl, 1991; Chamnas et
al, 1991). o QI A 9] (heat-labile) alkaline phospha-
tase 55+ hyperphosphaturiaz} 9l 3hA}lollA] =7}
sheul oo F59e AT 4 glcHChamas and
Gahl, 1991).

2 Aol Yk VA FA w2 AdetE A
£ B FAEozE AY WA AuT Fd2

off

Q3 WA A5 £ 7 U B Fe A+
€ A AR 599 sl A 4 pH 7.250, BE
—15.7, HCOs~ 9.7 mEq, PCO; 20.6 mmHgZ FHEHF
of g3 dF =T AL A4S vehlix 3
ow upHFE F 30%uich A U sts A
Al E pH 7.205-7.374, PCO, 30.1—44.8 mmHg,
HCO;™ 172-21.0 mEgL, BE —69— —8.022 A
4 AFe) A&Hon} o AEels e @
F H3Fe ADo2A FHHIEFY Fo glo]
Aze) 240) o= AEE Atk 44 ¥ 1
Az ATE fobe) A o] A Holew
g4o] WA NEY F Ay Fuy sia 7
AAE pH 7.340, PCO; 35.3 mmHg, HCO;~ 18.6
mEgL, BE —722 A4 A4 439 34e Bl
o 4% F 2447 Fol AP S b A4
o]A1%= pH 7.245, PCO; 209 mmHg, HCO;~ 9.0
mEq/L, BE —162 H}ZFo s 47 2B ol
AR A5E B 7€ AF APs A5 A
A 4} BUN/Cro] Z+Z} 10/0.4, 14/0.7 mg/dLE A4
HeollA ZASATH ol & Aol AFA| 7
59 st AVl AR Yoluk: EAel wet
o) A7lse] AAT ASHe 24 AR
e @ fulsl g Aoz 47 YdHez
AFE 5-647 dow ATH PHel DR A
Aol WAH e AUEH B Zdola 24 A
75 2Hog AuebA Hckn B3 gickChamas
and Gahl, 1991; Chamas et al, 1991). 3l % Z
APt AA AA 4 8F K'o] 295-1.97 mEq
2 AZRES S Eded ole & F3F TN et
U Al olgell ohE K'o) 245 ok $A%
A A4S 24 A AEFE AFeEH
Kol AT olFo] Zrbste WEez A%L
o 2 ZellAe Bl AMEA WAY A
W A7k Egelo] wasx shol SuY 23 9l
o] BBt

FoaAe 2 A%y BAdAdE Be A B
Aol gslol glemz HAFE A BA 3ol
1} succinylcholine2] $-ojoll 23t kgl Arel] §-9}
sob ek ZolaAle] Agol YAAE Waoh 5
(1992)7} Ishihara 5-(1979)9] ZFal|Eitdl] g3l AAl
ol Al <=xjel] succinylcholineS $odslgdeovt &

ZHoltt hE o4 AulE UshiA % ez



ek govt Suige] SusEAY T 1% Aot
b WA Uehbe Aol 2RI Zolwa
AEE FOY Fert Ykx Az vy
Zo|gAle] BT 2 % Aelrt BAG A
£ Aol Fslok ohe & FalolAL AB 4
g ukH F9 Zol2hE 3] vecuronium 1 mgg
AL 271 Tolskale) AL Bashx]

e

£ Ao vitamin D thAle] el u}E
EZ2FF Fol THE & glo] wiyl FY
cug 3R ol & F A W A
g 8% Hert gk A=

AEAHLE Lowe S379 3lololl glolA propo-
fol& A§3 A4l vl 2 B FFo] gle] A
Zelol vbd 4 il et gk olg) 72 3lkxtel A
A alHAE AsBsle Fde AL A5 =4,
Suizte] ¥ 9 Qighel =A, AP Folt
A Foleh AL, gt wiell diZ wlE Feol F
g3l AFFE A
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