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/_Abstract ~

Hemoglobin Grifton presents as a decreased oxygen saturation as measured by pulse oximetry (SpO,) reading despite a
normal arterial oxygen saturation (Sa0,) in an asymptomatic patient. Hemoglobin Grifton is caused by a mutation on
an alpha chain of hemoglobin at codon 87, which affects the absorption wavelength of its oxyhemoglobin. A standard
pulse oximeter is designed to measure the absorption of light at specific wavelengths and perceives the hemoglobin
Grifton oxyhemoglobin as a deoxyhemoglobin. In a patient with a known variant hemoglobin, ordering additional
diagnostic or therapeutic testing can increase stress for a patient requiring routine medical interventions or emergencies.
Careful evaluation of each individual case is warranted prior to proceeding with an anesthetic. Previous case studies
reported variant hemoglobinopathies, specifically on the alpha chain, that produce a false low SpO, reading. In these
case studies, the arterial blood gas resulted in normal oxygen saturation. Another case study reported that the issue with
hemoglobin Grifton was the oxyhemoglobin Grifton absorbed light at approximately 740 nm. The light absorption

on normal oxyhemoglobin is at a wavelength of 940 nm. Because of this, the hemoglobin Grifton is detected by the
pulse oximeter monitor as deoxyhemoglobin. Standard transcutaneous pulse oximeters do not consider the different
absorbance spectra of variant hemoglobinopathies where the oxyhemoglobins may be absorbed at lower spectrums. In
all the literature reviewed, patients went through a myriad of unnecessary diagnostic tests to figure out the cause of the
hypoxia. Some patients were even prescribed treatment based on this false hypoxia. This results in unnecessary additional
expenses for treatment and can also cause stress for patients. The patient in this case study presented with a baseline
SpO, of 84% with a known diagnosis of hemoglobin Grifton. The surgeon was unable to do this procedure in the clinic
due to the child’s agitated behavior and general anesthesia was required. The decision was made to forgo invasive testing
due to her known condition and the unnecessary stress it would add to the patient.
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Introduction
« Hemoglobin Grifton is caused by a mutation on the H8AZ
gene at codon 87 altering an alpha chain of the
h globin molecule (histidine = proline) (Figure 1).}2
o This specific location seems to affect the absorption
wavelength of the oxyhemoglobin causing a false low

oxygen saturation by pulse oximetry (Sp0,), yet the
person has a normal arterial oxygen saturation

Figure 1., Molecular structure of oxyhemoglobin.
The image s rotated to expose location of codon
87, highlighted with arrow, 3¢

« Previous studies report patients with this similar type of
hemoglobinopathy have a false low SpO,, but have a
normal S20,, P20, and Py, when breathing room air.?

A patient with a known hemoglobin variant that causes a
falsely low SpO, with normal S20, and is asymptomatic
may not need invasive monitoring or extra testing for
routine medical interventions, 256

Case Report

« A S-year-old female requiring general anesthesia for foreign
object removal in ear.
The surgeon was unable to do the procedure in the office
due to the patient being uncooperative and easily 2gitated
when examined.
Past medical history: hemoglobin Grifton, hip anteversion
No prev»ous anesthebc or Iab work
Pre-ar luation: line SpO, 84% on room air
The patient was visibly stressed and became increasingly
2qgitated when attempting pre-anesthetic assessment,
Steps taken to reduce ag : having the p
involved in introducing a "play” mask; limiting the number
of people to avoid overstimulation; and 10 mg midazolam,
oral, pre-operatively
Clinical observations: pink color, warm to touch, normal
capiliary refill time, and no signs of respiratory distress.
The decision to forgo invasive monitoring was based on the
patient’s stressed behavior, a normal physical assessment,
and estimated time of the procedure to be less than 15
minutes.

Anesthesia Management

Intra-operative

« Patient induced via mask with O,/N,0 and sevofiurane

« Patient d sp respi

« Sp0, readi ined app ly 84% despite administration
of supplemenlal oxygen

Post-operative

« Patient transferred to PACU with blow-by oxygen

« No anesthetic complications during procedure

= Initial SpO, reading in PACU was 86%

« Patient was observed to be pink in color, warm to touch, and in no
respiratory distress

« Handoff given to PACU RN about known history of hemoglobin
Grifton and baseline SpO, of 84% on room air

Background

. Common causes of low or spurious pulse oximeter readings include
bient light interfe e, cold digits, poor perfusion
states excessive movement, IV pigmented dyes, fingemail polish,
and inherited forms of abnormal hemoglobin.”
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« Hemoglobin variants can interfere with the ability of the
transwwneous pulse oximeter to detect the light absorption of
lobin and deoxyh globin and may result in a false low
Spo, readmg (Table 1). 12569

Hemoglobinopathy SpO,
Hb Grifton*t
Hb Bonn*t
Hb Cherverly*
Hb Koln*
Hb Lansing*t
Hb Titusville
Hb Delaware
Hb Hammersmith
Hb Okazaki
Hb Regina
Hb Bassett
Hb Rothschild
Hb Canbiere
Carboxyhemoglobin
Methemoglobin high

* Affects absorption spectrum
+ Mutation at codon 87
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« Hemoglobin Grifton oxyhemoglobin has increased light
absorption at wavelengths from 600 to 740 nm.
Deoxyﬁemoglohn absorbs hght at 660 nm. Hemog!obm Grifton is

perceived as deoxyh bya dard pulse
(Figure 3).!
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Figure 3. Hemoglobin extinction curve of normal adult oxyhemoglobin
and normal adult deoxyhemogiobin.®

Figure 4. Spectrophotometry. Hb Grifion has increased absorpton of
light at wavelengths 600 to 740 nm compared o normal oxyHb
controls, dencted between the red armows.!

« In a patient with a known hemoglobinopathy where there is a
discrepancy between Sp0, and Sa0,, invasive testing may be
unnecessary and cause more stress and anxiety for the
patient, 1256

Conclusion

* A patient with a variant hemoglobin, such as h
may present with low SpO, yet have a normal Sa0,.

» The patient does not have a true hypoxemia,

* The false hypoxemia is due to the transc
rec h lobin Griftons oxyhemoglobin as
deoxyhemoglobm based on the monitor’s design.”
Invasive testing or monitoring may be unnecessary and can
cause more stress and anxiety for the patient, 1254

Recommendations and Suggestions

« Other variant hemoglobins with mutations at codon 87 of the
alpha-globin chain suggest that this region has an impact on the
oxyhemoglobin absorption spectrum and should be investigated
further.!2.5
Use clinical observation to check if the patient is being adequately
oxygenated. These observations include assessment of skin color
and temperature; nail-bed perfusion signs; depth and rate of
respirations; and upper airway patency.'%!*
In 3 patient who presents with a low pulse oximeter
measurement with no known history of a variant
hemoglobinopathy, consider using the algorithm for evaluation of
low SpO, (figure S).
In a patient with 3 known hemoglobin variant that causes a low
Sp0, and normal Sa0,, additional invasive monitoring or testing
may be unnecessary for routine medical interventions. 257
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Figure 5. Algorithen for evaluation of low SpO,. Arterial blood gasshouid
be done on room air and with sit SpO,
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