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CASE REPORTS

Intraoperative Autotransfusion for a Patient with Homozygous Sickle Cell Disease

AARON COOK, M.D.,* LELAND H. HANOWELL, M.D.}

To our knowledge intraoperative autotransfusion
(IAT) for a patient with homozygous sickle cell disease
has not been described. We report intraoperative auto-
transfusion of blood lost during hip arthroplasty in a pa-
tient with hemoglobin SS.

CASE REPORT

A 19-yr-old man with homozygous sickle cell anemia underwent
bilateral cementless hemiarthroplasties for femoral head avascular ne-
crosis. Painful sickling crises required multiple prior blood transfusions.
Because of resultant acquired red blood cell (RBC) antibodies, pro-
curement of compatible banked blood was difficult and expensive. The
blood type was O, Rh (D*); subtypes js"', Fy*, K7, C, E7, 87, Jk*.
Antibodies to anti-Sutter B (Js), anti-big C (C), anti-big E (E), and
anti-Duffy (Fy*) were identified. This blood type was estimated to occur
in the black population with an incidence of 1/18,000. Surgery was
delayed 2 months to obtain sufficient bank blood for anticipated peri-
operative transfusion.

Admission hemoglobin (Hb) and reticulocyte count were 7.7 g/dl
and 2.2%, respectively. Preoperative exchange transfusions removed
1,800 ml of blood replaced with 9 units of homologous packed red
blood cells (PRBC). Electrophoresis subsequently showed Hb S 25%
and Hb A 71%. Preoperative Hb concentration was 11.5 g/dl.

General anesthesia was requested by the patient. An epidural catheter
was inserted after which anesthesia was induced with thiopental. Tra-
cheal intubation and controlled ventilation were employed. Anesthesia
was maintained with isoflurane and with epidural injection of local
anesthetic and preservative-free morphine during bilateral arthro-
plasties. Intraoperative monitoring included arterial catheterization
for direct blood pressure monitoring, end-tidal gas monitoring by mass
spectrometry, and hemoglobin saturation (Spo,) monitoring with a pulse
oximeter.

An autotransfusion device (Autotrans BT 795, Dideco, Elec-
tromedics, Englewood, Colorado) was used intraoperatively (fig. 1).
Continuous infusion of heparinized normal saline (40,000 units/1 hep-
arin) through a double-lumen suction catheter provided anticoagulation
of blood from the surgical field. Each 700 ml of blood collected in the
cardiotomy reservoir was filtered, centrifuged, and washed with 1,000
ml of normal saline to produce 1 unit (225 ml) of PRBC for reinfusion.
Autologous and banked blood were infused through separate 20-ym
Pall filters (Pall Biomedical Products Corporation, East Hills, New
York). Estimated blood loss was 2,200 ml, 3 units (675 ml) of autologous
blood was salvaged and reinfused. Normal saline was used for all op-
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erative field irrigation. Intraoperative Spo, was maintained at 100%.
Arterial pH intraoperatively ranged from 7.44 to 7.33. Peripheral ve-
nous blood smears obtained preoperatively and Wright stained prep-
arations of red cells processed by the autotransfusion device were com-
pared prior to reinfusion to assess the extent of sickling. Less sickling
was noted in the processed blood. Pag,, Oq saturation, pH, WBC, Hb,
Hect, platelet count, serum potassium (K*), and sickling were quantitated
in preoperative and postoperative peripheral venous samples, reservoir
samples (A), reinfused autologous blood, and discarded cell-washing
solution (B). Figure 1 shows sampling sites A and B, and table 1 sum-
marizes the data.

One unit of homologous, banked PRBC was administered intra-
operatively along with 9,000 ml of intravenous crystalloid fluids. Urine
output during surgery was 1,650 ml without evidence for hemolysis.
Double warming blankets, a heated humidifier in the anesthetic circuit,
and warming of infused fluids maintained temperature between 36.8°
Cand 37.4° C. Supplemental oxygen was administered by nasal cannula
postoperatively.

By the fourth day Hb had failen to 6.3 g/dl and 2 units of banked
PRBC was transfused. A delayed hemolytic reaction was confirmed by
the detection of the anti-Kidd A (Jk%) antibody in the patient’s blood.
Hb and corrected reticulocyte count on day 16 were 6.1 g/dl and
15.2%, respectively, and the patient was discharged home.

DISCUSSION

IAT has many potential advantages over banked blood
for patients requiring intraoperative transfusion, es-
pecially those with sickle cell disease. IAT could lessen
risks of isoimmunization to donor cells or HLA antigens.'
A single compatible unit of PRBC of the rare blood type
described cost approximately $1,500, far above the av-
erage $815 expense of IAT at our institution. Our pa-
tient’s preoperative hematocrit was 35% and his estimated
blood loss (EBL) was 2,200 ml; 675 ml was reinfused with
an Hct of 46%. The overall salvage rate of EBL for our
patient was 40%.

Preoperative donation of autologous blood by patients
with sickle cell disease should be used for all elective sur-
gery whenever feasible. Autologous blood collected pre-
operatively from patients with sickle cell disease and sickle
cell trait can be stored in liquid and frozen forms and
used safely with adequate RBC survival.*® Chung et al.*
and Pearson’ proposed that decreasing the Hb S to below
30% by preoperative exchange transfusion decreased re-
quirements for intraoperative transfusion. Black} used a
cell saver to completely eliminate sickle cells during an
exchange transfusion prior to cardiopulmonary bypass.

1 Black HA, Dearing JP: Exchange transfusion prior to cardiopul-
monary bypass in sickle cell anemia. J Extracorporeal Technol 12:82-
85, 1980
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F1G6. 1. The autoinfusion sys-
tem is diagrammed to show the
sampling sites. Sample A is blood
from the reservoir, and sample B
is serum and saline collected dur-
ing cell washing. The reinfusion
bag contains processed blood for
reinfusion. Reprinted from Han-
owell LH, Eisele JH, Erskine EV.
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Castro (Personal communication, December 1988) and
Gilcher (Personal communication, December 1988) rec-
ommended preoperative exchange transfusion to decrease
the percent of Hb S and the risk of irreversible sickling
and crisis intraoperatively.

Tawes et al.% without further reference, stated anec-
dotally that IAT is “ill advised in patients with sickle cell
-anemia.” We have not found any literature or previous
experience to support this recommendation. Castro et al.”
noted clumping of sickle cells in the centrifugation bowl
of the Haemonetics 30S Blood Cell Processor during au-
tomated RBC exchange. They described a technique to
avoid sickling during RBC processing by dilution of blood
with normal saline prior to processing in the centrifuge
bowl. They suggested that dilution of sickle cells and,
possibly, ambient oxygen dissolved in normal saline dil-
uent accounted for the lower incidence of sickling during
their collections of blood from patients with Hb S. We
did not encounter sickling in the centrifuge bowl of the
autoinfusion device or in processed autologous blood.
Explanations for this lack of sickling include a predomi-
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nance of Hb A from preoperative exchange transfusion,
oxygenation of Hb during blood processing, and alkaline
pH due to depletion of carbon dioxide from blood during
processing.

Partial pressure of carbon dioxide in our samples were
6 mmHg and 3 mmHg for the reservoir and transfused
(processed) blood samples, respectively. Sickling of red
cells is promoted by acid pH and oxygen saturation below
85%,® not apparent during autologous blood processing.

A recent letter to ANESTHESIOLOGY suggested that
autoinfusion of blood was contraindicated in patients with
sickle cell trait.® These authors described that processing
of blood from a patient with sickle cell trait resulted in
extensive sickling during their use of the Haemonetics
Cell Saver 111. There was no sickling apparent in samples
they examined from either the patient or the reservoir
bowl prior to blood processing. It was not until the cells
were processed by centrifugation that sickling occurred.
Furthermore, there was no dilution of cells with a poten-
tial to sickle by preoperative exchange transfusion, not
used for patients with sickle cell trait. Because our patient

TABLE 1. Characteristics of Blood from Various Sites

Discarded
Preoperative Reservoir Reinfused Cell-Washing

Venous Sample Blood Solution Postoperative Arterial
pH —_ 7.78 7.81 7.77 7.34
Po, (mmHg) — 173.4 217.3 191.3 108.0
Sao, (%) — 100.0 100.0 100.0 96.0
WBC (10%/ml) 9.0 6.3 12.7 —_ 28.8
Hb (g/dl) 11.6 6.8 15.56 L5 9.1
Hect (%) 84.7 16.4 46.2 — 26.9
Platelets (10*/ml) 282 — —_ — 182.0
K* (mEq/1) 3.8 10.23 2.13 5.67 4.1
Sickle cells Marked Occasional Slight — Slight/moderate
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TABLE 2, Suggested Guidelines for Intraoperative Autotransfusion
Trials in Patients with Sickle Cell Disease

Preoperative considerations
Exchange transfuse to attain 60-70% Hb A and Hct 30-36%
Bank autologous blood if feasible
Intraoperative considerations
Solutions with physiologic pH for wound lavage and cell washing
Limit negative pressure at tip of large bore suction cannulae in
surgical field to <100 mmHg
Compare smears of venous and processed blood prior to
reinfusion to quantitatively assess sickling
Monitor pH, Po,, and Hct of processed blood
Anticoagulate harvested blood (heparin) until processing
Wash RBC with 1-2 | of normal saline to remove waste products
and filter before reinfusion

had no adverse sequelae from IAT, it appears that intra-
operative salvage of blood is possible in the patient with
homozygous sickle cell disease if exchange transfusion is
given preoperatively. Table 2 suggests considerations for
future trials of IAT in patients with sickle cell disease. If
extensive sickling is apparent after processing of blood,
as determined by microscopic examination, reinfusion
should be aborted. The key feature for successful IAT
may well be adequate preoperative exchange transfusion
to provide dilution of sickle cells such that extensive sick-
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ling does not occur in the centrifuge bowl of the autoin-
fusion device.
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Liquid Nitrogen Instillation Can Cause Venous Gas Embolism

DONNA M. DWYER, C.R.N.A.,* ALISA C. THORNE, M.D.,}
JouN H. HEALEY, M.D.,} ROBERT F. BEDFORD, M.D.§

Cryosurgery utilizing instillation of liquid nitrogen is
often employed to extend the surgical margin of excision
in cancer operations. Liquid nitrogen boils at —195° C,
rapidly producing nitrogen bubbles at room temperature.
Although intravascular embolization of gas bubbles is a
recognized hazard whenever a gas is introduced into a
body cavity under positive pressure,'~® we are unaware

of any previous clinical reports describing the syndrome

of pulmonary gas embolism coincident with pouring liquid
nitrogen into a surgical field. Recently, however, one of
our patients developed signs suggestive of pulmonary gas
embolism during such a procedure.

CASE REPORT

A 58-yr-old, 105-kg man with a 20 pack-yr history of tobacco use
was scheduled to undergo curettage of a suspected intraosseous low-
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