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Decrease in Pulse Oximeter Readings Follow-
ing Injection of Isosulfan Blue Dye

Ji Kun Kim, M.D., Soo Yong Park, M.D., Myung Kook
Lim, M.D., Choong Wun Lee, M.D.", Heung Dae Kim,
M.D'., Koing Bo Kwun, M.D. and Soo Jung Lee, M.D.

Departments of Surgery and 'Anesthesiology, College of Medi-
cine, Yeungnam University, Deagu, Korea

Purpose: A sentinel lymph node mapping with blue dye has
been well accepted as a common procedure in breast
cancer surgery. However, it is well known that blue dye
absorbed into the circulation may interfere pulse oximetery
reading. The aim of this study was to evaluate the change
of pulse oximetery reading by isosulfan blue dye injection
during sentinel lymph node mapping.

Methods: Thirteen breast cancer patients with normal
preoperative cardiopulmonary functions were studied. Four
ml of isosulfan blue dye was injected subdermally when the
patient became stable after induction of general anesthesia.
The pulse oximetery was monitored continuously. Multiple
arterial blood gas analyses (ABGA) were performed before
dye injection and 10, 30, 40 minutes after dye injection. The
results of oxygen saturturation by oximetery (SpO.) and the
results of arterial oxygen tension (Sa0) and arterial oxygen
saturation (SaO,) by ABGA were compared.

Results: The value of both SaO; and PaO; measured by
ABGA has not been altered by isosulfan dye injection. How-
ever SpO, decreased by isosulfan dye injection. SpO, de-
crease started 8.2+1.5 (2~20) minutes after dye injection
and returned to preinjection level by 85.7+5.6 (60~ 126)
minutes after injection. The lowest vaule of SpO, was 95.6
11.2% (93~97). Mean duration of SpO, decrease was 77.5
16.2 (40~117) minutes. The duration of SpO. decrease

AJAZL o], HTFGA FF WEF 317-1HF
705-717, QY o Hust e guyd
Tel: 053-620-3587, Fax: 053-624-1213
E-mail: crystallee@med.yu.ac.kr
44 12003 29 39, AlASAL 12003 349 169
2 =29 aA= 2002 119 29 gk o]ty 37 e
3o A B TR HIE

N

T
EX

24

was longer in the aged patients, but it was not statistically
significant  (p=0.3). There was no siginificant difference in
duration of SpO. decrease according to injection site, op-
eration method, and body mass index (BMI).
Conclusion: .Isosulfan dye injection using for sentinel lymph
node mapping causes no change in true ABGA results but
causes a mild reversible decrease in SpOy, It is important
to look for other causes when SpO, decrease is significant
and persistent. (Journal of Korean Breast Cancer Society
2003;6:24-28)
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ilﬂ% 94 0 nm J}z},] 1494}\{_ 7<L ‘g—’F’B‘}E ‘ﬂ' ;‘;].OJ
a2 H2 660 nm 3] HAPS o & FFE(5)
A A 034'1”1] (isosulfan blue, indigo carmine, methylene blue,
indocyanine greens)E WY Ev 3FAFE uf pulse
oximeter®]] &3¥+ L% T A4 ¥ 3T (peripheral arterial
oxygen tension, Sp0,) =gl LF7F LA 4 iy B
253 At} o] pulse oximeter’} AF3} S| RZ =W 3} &
Y HEIERY F FHRY IEFZNTSE SHEZE
ol AA AMAF Fo EASTHH 660 nm TFFH

o] FE&57F F71E 9] pulse oximeter= ©]E Y FHEF
2ulo] 27h8 Aoz 23 57 Holthe)

olo] AAEL isosulfan blue dyeZ FAFE ¥ pulse
oximeterZ Sp0,9} & 7IAEA(ABGA)S AEHHOE
z43te] AAZ AgaFol degtEA Lotz &
Atk
AA .

20021 7EHE 8€7kA FEista o sehet o)tst
WAgA FHdo R & FA F A Hxd APS
5202 & A 99mTc-antimony sulfur colloidE ©]-&3+ ®

AR 94 92 d 2Y9<T & F isosulfan blue dye

"E}ZA]—E Z Ao A3 1389 IAE Yo Y

¢ % A AAPA ARy HAJo] Y A=
Toll A A &t

SpOz 9 isosulfan blue dye A} A, FAF & 108, 30&,

6059 ABGAZS A&£Ho g =Hslo 1 ARE BAs)
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Table 1. General characteristics of patients

No. Percent (%)

Age

30~39 2 15.4

40~49 6 46.1

50~59 5 385
Injection site

Peritumoral 9 69.2

Subareolar 4 30.8
Histologic subtype

Invasive ductal ca.* 11 84.6

Invasive lobular ca. 1 7.7

Medullary ca. 1 7.7
Operation method

Modified radical mastectomy 4 30.8

Breast conserving surgery 8 61.5

Subcutaneous mastectomy 1 7.7

enflurane®}, 0] 2412 vecuronium (0.1 mg/kg)S ©]-&-3}
AN E A aATh PaCO S LAsHA A7 S8l
Capnogram©.2 & 7]'% o]AF3} €4 (end tidal PCO,: PerCO»)
g BUHYS e 5712 oleEEs REaCoE 2~
34 mmHg= %Z]S]-?\i\:} o) 7px o] QArelzte]| we
Sp0; FH2=A17k9] Hla SPSSE o] &3}e] At
X P+ Kolmogorov-Smirnov testE ©]-8-3ke] <1319
om, ZH Sp0,9] FHAAIZHE ttest®} oneway ANOVA
testS Al skl FA 83T

= window-&

21 HF AHLS 4538+1.96 (33~58)4 A AL, Isosul-
fan blue dye 4 ccE 9H2> T FH=E, 4B FEIIZ
s} FAAT a4 Fage] 1Y, FEA G Yol
1%, A% 1809, ¢ YHoZE W HESH
o] 87, Wy =X FrdAlEo] 49, Wt FAAA

}\1 % % SpOzO Z:]—_/,'\_7} A)]\
L522~20)0 Sp0,9] A7} AJZrE o] i 85.7+5.6%
(60~126)74A] 7FA7F A& E AT Sp0,o] THAAI S o
T 77.5t62840~117)°1Q 1, 2 82 Sp0,7t 713
A 249 A BEL 956£12% (B3~INGHE & F
o A&Ho 7 AAE ABGAOIA o|FAAS Bl H$
= $ISlth(Fig. D).

gao] Yol7t BEFE $p0,9 Harlgte] 2, E3
504 o] %ol FFA A7t 1 A A 7R oy A
ol frolAde ¢lAthFig. 2, P=0.325). I3} FA3F H-9

100 - a4
99 1
98 1
71 o,
96 T T T 1
Base 10 min 30 min 60 min

Fig. 1. Change of arterial oxygen saturation (SaO,) and peripheral
arterial oxygen tension (SpO;) after injection of isosulfan
blue dye.
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Fig. 2. Duration of SpO, decrease according to the age of patients.

(P=0.270)4} 4% "WH(P=0.954) 12]31 BMI (Body Mass
Index, P=0.741)0] w2 AAAAE= A (Table 2).

i =

T FEdA A FHYEA HE2H 2EES Al
gt FH Arkd HEV| =2 FAE UElE x4 S
2k = W3 isosulfan blue dyeS 3|3} FAS F HAo =z
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A &Rkt X7 s AR AAHT() olH g 7=
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O, de} gxd AAo] we dHFd Fo FFolu

HERES 29 F A7) WEolthQ)
A F2A A7S 930 isosulfan blue dyeE I 3}5A}
Ae EAHL pulse oximetero] 2|3+ Z

=
SpO, =, ofY g Eo|E ¥k, o7 AL
= Aok Fo] A7 Arh3,4)

AAlutH st £&3l= F<Q arterial oxygen saturation
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Table 2. Duraion of SpO, decrease according to various factors

Duration (minute) P-value

Injection site 0.270
Peritumoral (n=4) 822
Subareolar (n=9) 67.0
Operation method 0.954
Modified radical mastectomy (n=4) 78.5
Breast conserving surgery (n=8) 77.6
Subcutaneous mastectomy (n=1) 73.0
Body mass index (BMI) 0.741
<24 (n=5) 65.0
25~27 (n=2) 78.8
>27 (n=6) 83.0
29e 990 nm A HHE & FrEE wa B9
ARILAL 660 nm ] AARE o & FFATHE)
Bt AL AS7E A EREH E)NA SpOz% =74
87 WEe) B gasol dAY AF FurFo] 9
= 7%, & A-V fistulat} tricuspid valve insufficiency2} 2
of MBS HFol Y BS, TR 2ol Yt 7
%, A QA A (isosulfan blue, indigo carmine, methylene

blue, indocyanine green)E AW T= IstFAS = 4F-
o /7t A& F Atk £ TE FFY dEI=EN
¢l methemoglobin(MetHb)Z}  carboxyhemoglobin(COHb)©]
fﬂzoﬂ ANEE o] EAst= AFolx pulse oximeter

= Sp0;, S S/FE 4o F UTh(8) ©|= pulse ox-
imeter’} HHbS} HbO,o] F+ £/ 9 JEIFIEZHINS =4
S}Ui o] AA AAMA Y MetHb == COHbY} BAE

ol Fo AT 660 nm T FFF7F St
Qoi pulse oximeter= ©]|& 2 | E 2 ZHl(deoxyhemo-
globin)o] 718 Aoz Q21517] wEo|th(6)

AAREL et & FEHQ #Hxze Fr)dH &
Aol 2 Aol 925 u7] 93l capnometer= -A}2
7] AEHE EUHPsIAA At & Al 23 dE
(sigh= Aldste] PaCOE YA3sHA A3ttt Capno-
metere O] 2202 A Aol A e H EAE R ¥
Eof oltstEa £ F YL (PaCO,=PACO,), 37
o] PACO; (PerCOye HEUA 7k wds g 37
9] PCOE UEIEZ PiCO0l TH P o]itslerd #
F Hl=g AP E o] &3t $Ate] Y] A E Tt

Y

!
7] 8 PuCOsE RUBHFAAT BAIAE FuE
PaC0O,%} PerC0O,9| Zte]7} °F 6 mmHg ©]stolu}, &4t
Aol o] Agol= 10 mmHgE 23S 5 va
o @A PerCO0t T8 E 7hAEH ] A de =
2 A vlwste] 4 AV FAES EQ1E F capno-
meter2 $HA}e] 7] AE|E E’-HH%] ste= Aol Fral
dA AH.(10)
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