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Background = Sickle beta thalassemia (Hb S/P Th) is a benign hemoglobinopathy; however, its clinical
presentation differs depending on the inheritance of either hemoglobin sickle-B0 thalassemia
(HbSPO) or hemoglobin sickle-B+ thalassemia (HbSP+). Compared to HbSBO, in which there is
zero production of beta-globin, patients with HbSB+ exhibit a milder disease presentation due to
reduced production of Hemoglobin A (HbA). There have been eight reported cases of patients with
HbSP+ presenting with acute splenic sequestration crisis (ASSC) in the literature. Yet, none of these
cases demonstrated laparoscopic surgery as the main catalytic factor.

Summary A 47-year-old female with a history of repaired mitral valve prolapse, cholelithiasis, and sickle-
beta thalassemia (HbSP+) presented with left upper quadrant abdominal pain eight days status-
post-laparoscopic cholecystectomy with intraoperative cholangiogram. Admission labs revealed
an elevated total bilirubin of 1.3 mg/dL, alkaline phosphatase of 143 unit/L, leukocyte count
of 24,000/cm?, and a platelet count of 582,000/pl. Hemoglobin and hematocrit were 9.3 gm/
dL and 29.9%, respectively. A computed tomography scan of the abdomen demonstrated global
splenic infarction secondary to thrombosis of the splenic artery. It was determined that no
surgical intervention was required. The patient was treated with a heparin drip and subsequently
transitioned to low molecular weight heparin (LMWH) on discharge on hospital day 3.

Conclusion  Hypoxic conditions of surgery can contribute to a sickling crisis, ultimately leading to splenic
infarction in sickle beta-thalassemia patients. Based on prior case reports, ASSC may be triggered
by infection, high altitude exposure, and systemic inflammatory response in patients with HbSp+.
We suggest surgery be considered a potential precipitating factor for ASSC in patients with HbSp+
due to the high incidence of hypoxemic events in the peri- and postoperative periods. Such patients
should receive up-to-date hemoglobin electrophoresis preoperatively to determine their risk of
sickling in the postoperative period.
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Case Description

While the heterogeneous disorder of sickle beta-thalas-
semia (Hb S/P Th) has a variable clinical picture, it is con-
sidered a relatively benign hemoglobinopathy. However,
high altitude exposure and multiple comorbid conditions
have been documented in the literature as causes of splen-
ic sequestration and infarction in this population. Acute
splenic sequestration crisis (ASSC) manifesting in adults
with Hb S/f Th has only been described in a handful of
case reports. We report a case of a middle-aged female liv-
ing at low altitude with Hb S/f Th and a surgical history of
recent laparoscopic cholecystectomy. Subsequent hospital-
ization demonstrated splenic artery thrombosis and splen-
ic infarction likely caused by a hypoxemic event triggering

ASSC.

A 47-year-old-female with a past medical history of mitral
valve prolapse repair, symptomatic cholelithiasis status
post-laparoscopic  cholecystectomy with intraoperative
cholangiogram and Hb S/ Th presented to the emergen-
cy department on postoperative day (POD) 8 with a com-
plaint of left upper quadrant abdominal pain. She reported
persistent abdominal pain and constipation since surgery;
however, the pain was increasing in severity. A review of
systems demonstrated nausea without vomiting. Her vital
signs were within normal limits at the time of initial exam,

with an oral temperature of 36.9°C, blood pressure of

112/72 mm Hg, heart rate of 90 bpm, and a body mass
index of 32.5 kg/m?. A physical exam of the abdomen
revealed a soft abdomen with moderate tenderness to pal-
pation in the epigastric region and left upper quadrant.
There was no rigidity, guarding, or peritoneal signs on
exam, and the patient was in no acute respiratory distress.
The remainder of the physical exam was noncontributo-
ry. Laboratory studies revealed an elevated total bilirubin
of 1.3 mg/dL (normal range: <1.3mg/dL) and an elevated
alkaline phosphatase level of 143 unit/L (normal range:
20-120 unit/L). She was also found to have a white blood
cell count of 24,000/cm? (normal range: 4,500-11,000/
cm?) and a platelet count of 582,000/pl (normal range:
150,000-450,000/pl). Her hemoglobin and hematocrit
were 9.3 gm/dL (normal female range: 11.6-15.0 gm/dL)
and 29.9% (normal female range: 35.5%—44.9%), respec-
tively. Due to her leukocytosis, she received one dose of
piperacillin-tazobactam in the emergency department. A
contrast-enhanced CT scan of the abdomen demonstrated
an acute splenic artery thrombosis originating at the splen-
ic hilum and extending 38 mm proximately toward the
celiac trunk and subsequent signs of global splenic infarc-
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tion (Figure 1). Of note, the patient did not have a history
of previous deep vein thrombosis. She received one dose of
prophylactic subcutaneous unfractionated heparin (5000
international units) preoperatively in addition to the place-
ment of sequential compression devices (SCD) during the
index operation. Given these findings, she was admitted to
the general surgery service.

Figure 1. CT of Abdomen with Oral and Intravenous Contrast Showing
Splenomegaly, Splenic Artery Thrombosis, and Global Splenic Infarction.
Published with Permission

Upon admission to the hospital, she was made nil per os
(NPO), given an additional dose of piperacillin-tazobact-
am, and supported with intravenous fluid hydration. Dif-
ferential diagnoses included a biliary leak due to her recent
laparoscopic cholecystectomy and ASSC. A hepatobiliary
iminodiacetic acid (HIDA) scan was completed to rule out
biliary pathology. It demonstrated the passage of radio-
active tracer through the common bile duct and into the
small bowel with no evidence of extravasation or leak. Giv-
en her history of Hb S/f Th, hemoglobin electrophoresis
was ordered and revealed hemoglobin A: 13.6% (normal:
>96%), hemoglobin S: 67.3% (normal: 0.0%), hemoglo-
bin F: 12.5% (normal: <2%), and hemoglobin A2: 6.6%
(normal: <3%).

On hospital day 1, after consultation with vascular surgery,
the patient was started on a heparin drip for the splen-
ic artery thrombosis. Repeat laboratory tests on hospital
day two showed a downward trend in her hemoglobin and
hematocrit to 7.9 gm/dL and 24.4%, but these lab values
remained stable at 7.8 gm/dL and 24.7% on hospital day
3. Her total bilirubin on hospital day 2 was 1.1 mg/dL,
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consistent with her baseline level, and an alkaline phospha-
tase of 119 unit/L. Without further antibiotic therapy, her
white blood cell count decreased to 17,8000/cm? on hos-
pital day 2 and 15,200/cm? on hospital day 3. The patient
improved throughout her hospital stay without requiring
surgical intervention. She was discharged home on hospi-
tal day 3 on a therapeutic dose of low molecular weight
heparin (LMWH) and aspirin (ASA). Given her function-
al asplenia, she was instructed to follow up with general
surgery in two weeks, where she would receive vaccines
for Streptococcus pneumoniae, Haemophilus influenza, and
Neisseria meningitidis.

Discussion

HbS polymers are formed at physiologic oxygen tension
in sickle cell disease (SCD). The sickled red cells lose their
membrane elasticity and become “sticky.” Due to elevat-
ed levels of plasma adhesion molecules, these erythrocytes
begin to adhere to the vascular endothelial cells. The total-
ity of the sickling effect increases viscosity and decreases
blood flow resulting in vascular occlusion and, ultimately,
infarction. In comparison, HbS polymers in sickle cell trait
(SCT) are only detected at low oxygen tension levels. These
patients usually do not sickle unless exposed to hypoxic
conditions, most commonly dehydration or acidosis.'

Sickle beta-thalassemia (Hb S/ Th) results when one HbS
gene is inherited simultaneously with one beta-thalassemia
gene (either Hb S-B0 or Hb S-f+) in the same patient. The
severity of Hb S/f Th is determined inversely by the level
of HbA. Hb S-B0, without any HbA, is more severe in its
clinical course, while Hb S-B+ has 20-30% HbA and is a
more benign disease.” The patient presented in this case
report had the following Hb percentages (one year prior
to surgery): HbA: 29%, HbS: 55.4%, HbF: 10.2%, and
HbA2: 5.4%, consistent with Hb S/p3 Th+.

The diagnosis of Hb S/p Th does not preclude patients
from some of the more deleterious complications associ-
ated with SCD, such as ASSC.** In this disease process,
the spleen sequesters erythrocytes resulting in profound
anemia, splenic thrombosis, and circulatory collapse.’ The
most common initial presentation of ASSC is splenomeg-
aly, followed by a sudden drop in hemoglobin. This crisis
is usually seen in children under the age of one with SCD
or adults with HbC disease, a hemoglobinopathy resulting
in a beta-globin chain mutation forming hexagon crystals
thus producing mild hemolysis.>® Older SCD patients

may experience splenic fibrosis over time, leading to the
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development of a nondistensible spleen. Red cell seques-
tration requires a distensible spleen in order to accumulate
erythrocytes. According to leading hypotheses, the under-
lying etiology of ASSC is most likely attributable to an
initiating hypoxemic event resulting in red cell sickling.’

Treatment for ASSC is limited to transfusion of erythro-
cytes, which improves the rheology of the blood and can
restore venous outflow and resolve the splenic sequestra-
tion. The use of exchange transfusion to reduce the frac-
tion of HbS polymers before intrathoracic surgery, such
as open-heart or cardiopulmonary bypass, has been dis-
cussed. However, no significant difference was found in
the development of ASSC in those with SCT who did
not receive exchange transfusion compared to control
groups.®” Definitive treatment with splenectomy is usually
not recommended unless the patient experiences recurring
episodes of ASSC or hypersplenism occurs.”

After review of the literature, splenic infarction rarely pres-
ents in adults with SCT.*? Patients located at high altitudes
(>10,000 feet) with concomitant SCT have the most doc-
umented cases of this complication. There are few record-
ed instances of ASSC development at low altitudes, and
the majority of these patients had pre-existing conditions
that would have exacerbated hypoxic states such as pulmo-
nary disease, illicit drug use, recent infection, or surgery
anatomically adjacent to the spleen. There are six cases of
reported splenic infarction in otherwise healthy patients
located at low altitudes. Whether splenic infarction in sick-
le cell carriers is a rare or exceedingly underrecognized phe-
nomenon remains an ongoing debate.’

In patients with Hb S/P Th, cases of ASSC appear to be
even rarer. A literature review yielded eight cases of ASSC
in this cohort, with patients exhibiting a mortality rate
of 37.5%."!" Two of the fatalities experienced profound
anemia followed by circulatory collapse ending in cardiac
arrest. The third death also resulted from cardiac arrest;
yet, this was only preceded by a “cold, cough and fever”
the day before.”> More recent reports have documented
cases of ASSC in patients after blunt trauma and surgery
involving significant hypoxic events or reduced oxygen
perfusion; however, the latter presented in a patient with

isolated SCT, not Hb S/p Th.”#1°

We present the ninth case of ASSC in a patient with Hb
S/B Th. To date this is the first documented case of ASSC
with splenic artery thrombosis occurring secondary to
the acute stress of laparoscopic surgery. Multiple studies
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have utilized a continuous pulse-oximeter to elucidate that
hypoxemia rates of surgical patients in the operating room
and immediate postoperative period are approximately
7.9%. Of patients who did experience hypoxemic events,
70% of these events persisted longer than two minutes.*"
Additionally, a 2010 study concluded that rates of intra-
operative hypoxemia and body mass index were directly
proportional."*"> Our patient’s body mass index of 32.5
kg/m? classified her as obese and rendered her more sus-
ceptible to hypoxemia during surgery. Our patient had
been NPO for nine hours before surgery and had no doc-
umented preoperative episodes of hypoxemia. The surgery
lasted two hours and 18 minutes due to a difhicult intraop-
erative cholangiogram and pneumoperitoneum was set at
15 mmHg during the case. She subsequently experienced
a hypoxemic event in the immediate postoperative peri-
od with an oxygen desaturation to 90% requiring 6L of
supplemental O2. We postulate that our patient’s splen-
ic infarction was triggered by hypoxic conditions during
the perioperative period of her laparoscopic surgery. Her
leukocytosis, thrombocytosis, and computed tomography
imaging moreover supports this hypothesis. While our
patient had not had any previous sickling episodes or histo-
ry of deep vein thrombosis, she had several additional pro-
thrombotic risk factors including previous tobacco use as a
former smoker and obesity. Furthermore, the hemoglobin
electrophoresis completed on hospital day one showed that
her HbS was 67.3%, a notable increase from her previous
HbS of 55.4% just one year prior. The only limitation to
this observation is a lack of documented hemoglobin elec-
trophoresis immediately prior to the operation. As this was
the first occurrence of ASSC in our patient, she did not
undergo splenectomy. Following the recommendations
outlined in the literature, we suggest appropriate immuni-
zations after the first episode of ASSC and future elective
splenectomy for Hb S/ Th patients due to the high risk of

recurrence and associated complications.

Conclusion

No definitive precipitating agent of ASSC was found in
the majority of the eight reported cases of ASSC in Hb
S/B Th patients. After reviewing our case, we suggest that
laparoscopic surgery be considered a potential catalyst of
ASSC in patients with Hb S/ Th. These patients should
be assessed preoperatively with hemoglobin electrophore-
sis to determine the risk of sickling in the immediate post-
operative period.
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Lessons Learned

Laparoscopic surgery may act as acute stress in patients
with sickle beta-thalassemia leading to hypoxemic events.
ASSC and splenic artery thrombosis are rare but signifi-
cant complications in this specific cohort of patients.
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