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the toxin resulted in very short-lived reduction in
movements only and in no change in pain. It is possible
that nerve blocks may have little prognostic value for
intramuscular botulinus toxin injection, similar to the
poor correlation reported for nerve blocks and the long-
term outcome of dorsal rhizotomy.> We had blocked
the dorsal scapular nerve on three occasions, and each
time pain decreased proportional to rhomboid paresis.
Nevertheless, prolonged weakness of these muscles
from botulinus toxin did not result in a similar reduc-
tion in pain.
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False Desaturation Due to Intradermal Patent Blue Dye
Robert C. Morell, M.D.," Theodore Heyneker, M.D.,” Hillel I. Kashtan, M.D.," Charlie Ruppe, CRNAt

THE intravenous administration of dye has been re-
ported to falsely decrease oxygen saturation as deter-
mined by pulse oximetry."* We now report the first
case of spurious desaturation due to a small intrader-
mal injection of patent blue dye. The recent publica-
tion of a new surgical technique for intraoperative
lymphatic mapping of early stage melanoma describes
the intradermal injection of small aliquots of patent
blue dye. This allows mapping of the lymphatic drain-
age of a malignant melanoma and the identification of
a ‘“‘sentinel node” indicating lymphatic spread of the
disease. Morton et al. reported this technique and suc-
cessfully utilized it to identify a sentinel node in 194
of 237 patients.” The first use of this technique at our
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institution resulted in a delayed and marked decrease
in oxygen saturation as determined by pulse oximetry.

Case Report

A 54-yr-old, 80.8-kg, 157.5-cm tall woman was scheduled for ex-
cision of a malignant melanoma from her right arm. Lymphatic map-
ping and identification of a sentinel node also was planned. Her med-
ical history included a subtotal thyroidectomy, knee surgery, and
mild hypertension. She was allergic to penicillin. Her only medication
was levothyroxine, 0.125 mg/day. Physical examination revealed a
mildly obese female with a Mallampati class I airway. Laboratory
studies were unremarkable. Monitoring included electrocardiogram
(leads IT and Vs), automated blood pressure cuft, precordial stetho-
scope, pulse oximetry, capnography, and end tidal gas analysis.

A Nellcor N-100 pulse oximeter (Hayward, CA) with an Oxisensor
D-25 oxygen transducer was placed on the index finger of the hand
contralateral to the surgical side. Her room air hemoglobin oxygen
saturation (Spo,) prior to the induction of anesthesia was 100%. Fol-
lowing premedication with 2 mg intravenous midazolam, anesthesia
was induced with 250 mg sodium pentothal and 250 pg fentanyl.
Neuromuscular relaxation was obtained with 10 mg vecuronium.
Tracheal intubation was accomplished without difficulty following
the administration of 160 mg 4% laryngotracheal lidocaine.

Following intubation, anesthesia was maintained with isoflurane,
50% N,O, 50% oxygen, with supplemental fentanyl administered
incrementally to a total of 450 pg. The lungs were ventilated with
an 800-ml tidal volume at a frequency of 6 breaths/min. Prior to
administration of the patent blue dye, the Spo, was 99-100%. Intra-
operatively, 1.5 mi 10% patent blue dye (compounded by our hos-
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pital pharmacy from 50% patent blue dye powder [aldrich]) was ad-
ministered intradermally into the melanoma. Twenty minutes later
asecond intradermal injection of 1.0 mi patent blue dye was admin-
istered.

Approximately 23 min after the first injection, the Spo, gradually
decreased 1o 92%. Arterial blood gases drawn from the left radial
artery on an Flg, of 0.5, during an Spo, reading of 92%, revealed pH
7.43, Pace, 36, and Pag, 225. Despite our increasing the Fip, to 1.0
for 10 min, apparent desaturation continued to a nadir of 89%. Vital
signs were unchanged and no cyanosis or abnormal skin color was
visible. Arterial co-oximetry obtained 1 h after the initial dye injection
revealed Hgb 13.3, O, Hgb 97.6%, and COHgb 1.4% (Instrumentation
Laboratory, Model 282 Co-Oximeter, calibrated 2 h prior to sam-
pling).

A sccond arterial blood gas obtained 2 h after the initial dye in-
jection, on an Fig, of 0.5, demonstrated pH 7.43, pCO; 35, and PO,
222. Acthis time the patient’s skin had a noticeable blue-green tinge.
At the conclusion of surgery, no more patent blue dye had been
administered, and the patient’s skin color was obviously blue-green.
Emergence and recovery were uneventful.

Discussion

Several intravenously administered dyes including
methylene blue, indigo carmine, and indocyanine
green have been reported to interfere with pulse ox-
imetry."* The intradermal administration of dye has
not been reported to be a problem. Gabrielczyk and
Buist reported that the intraoperative administration of
intraarterial patent blue dye did not affect the accuracy
of postoperative pulse oximetry.* The discrepancy be-
tween their observations and ours may be due to the
unspecified interval between intraoperative dye ad-
ministration and their postoperative pulse oximetry
measurements. The difference between intraarterial and
intradermal routes also would influence the pharma-
cokinetics of dye distribution. The interference of pat-
ent blue dye with pulse oximetry is predictable because
the absorption spectra of patent blue dye peaks at 635
nm, which easily could overlap with the standard 660-
nm wavelength utilized by the Nellcor N-100.

The delayed onset and long duration of the decreased
Spo, is different, however, from the brief effect seen
with intravenously administered dyes.>® Since a 23-
min latency occurred, tissue absorption could be sig-
nificant and might alter the DC component signal (ab-
sorption due to tissue, capillary, venous, and nonpul-
satile arterial flow).”> The AC component of the signal
is due to pulsatile arterial absorption alone, Since he-
modynamics remained unchanged and the patient con-
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tinued to have good capillary refill and full peripheral
pulses, it is unlikely that the dye induced any hemo-
dynamic aberration that would have altered the AC
component and caused the spurious desaturation. Co-
oximetry demonstrated normal levels of oxyhemoglo-
bin and climinated the possibility of methemoglobin-
emia as an etiology for the decreased Spo,.”

The recent publication of this new surgical technique
for the mapping of the lymphatic drainage of early ma-
lignant melanoma will increase the likelihood that
anesthesiologists will encounter patients receiving in-
tradermal injections of patent blue dye. Erroneous pulse
oximeter readings should be'expected to occur.

In this case, approximately 20 min elapsed between
the intradermal injection and the beginning of desat-
uration. The decreased Spy, was insidious and lasted
into the recovery period several hours later. In contrast,
the apparent desaturation that occurs with intravenous
administration of methylene blue has a latency of 35—
80 s, a duration of 50-115 s, and a Spo, nadir ranging
from 1% to 91%.' The slow onset and long duration of
the apparent desaturation seen with intradermal patent
blue dye may make pulse oximetry data interpretation
inaccurate for an undefined period of time. Clinical
judgment and laboratory analysis of arterial blood sam-
ples are necessary to differentiate real arterial hemo-
globin desaturation from spurious values.
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