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Abstract

We present an 18-year-old female with sickle cell disease, who presented with an extensive lower leg ulcer over a 12-
year course of the disease. Definitive reconstruction was made using a free latissimus dorsi flap and split-skin grafts.
One week before the surgery, the plasmapheresis protocol and blood transfusion were administered, in order to
achieve a hemoglobin S level of < 30%. Intraoperatively, the flap pedicle was rinsed with plasminogen activator
inhibitor-1 until the thrombolytic agent was obtained from the comitant vein; after the arterial flow had been released,
an intravenous bolus dose of heparin (2000 U) was administrated. No vascular complications occurred. Postoperatively,
the patient received a 10-d course of hemodilution and a 14-d course of full-dose anticoagulation. After 8 mo
postoperatively, the patient was able to walk and run, and showed complete wound healing. This case indicates that
sickle cell disease is not a contraindication to free tissue transfer; however, the complications, their rate and overall
outcomes for these cases are not yet clear. Herein, we provide an algorithm based on our clinical experience in this
type of case and treatment, including several recommendations that may help to reduce thrombosis risk and systemic
complications.
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Core tip: This is a case report of a successful microsurgical reconstruction in a patient with sickle cell disease who presented
with an extensive lower leg ulcer during a 12-year course of the disease. We provide several recommendations for
plasmapheresis and blood transfusions before the surgical reconstruction, and the anticoagulation protocol during the
procedure and the postoperative period. This case description is intended to increase our colleagues” motivation to perform
microsurgical reconstruction with a safer approach in the presence of hematologic diseases with elevated risk of thrombosis.

INTRODUCTION

The introduction of microsurgery has opened new fields for the reconstructive surgeon, so that we are now

prepared to face even more challenging cases. During vascular anastomosis in microsurgical procedures, there is
always risk of thrombosis, even in experienced hands and at prestigious institutionst’?, but especially in cases of
lower leg reconstruction. Patients with hematologic diseases and hypercoagulability are usually associated with
high rates of complications, including anastomotic thrombosis and flap losstl. Clinical experience with free flaps
and sickle cell disease is limited, and clear recommendations are not available.

Herein, we describe our clinical experience with a patient with sickle cell disease, who presented with a chronic
ischemic lower leg ulcer that was reconstructed successfully with a free flap.

CASE REPORT

An 18-year-old Afro-American female from Chocd, Colombia, with known homozygous sickle cell disease consulted

with our department regarding an extensive lower leg ulcer that had presented during a 12-year period. During
that time, the patient had also presented with multiple episodes of limited osteomyelitis and soft tissue infections,
for which she had been treated with systemic antibiotics; however, at no time had a real debridement and
definitive reconstruction been performed because of the risk of complications (Figure 1).

Figure 1 Ulcer on lower leg of the patient with sickle cell disease. A: Soft tissue defect; B: Detail of bone
exposure; C: After extensive bone and soft tissue debridement.

One week before the microsurgical reconstruction, we started the patient on a plasmapheresis protocol and
blood transfusion, with the aim of achieving a hemoglobin S level of < 30%. An extensive soft tissue debridement
and an anterior tibial decortication were performed subsequently, and no obvious bone defect was created. Bone
and soft tissue cultures were taken; the analysis of which provided negative results. One week later, a free



latissimus dorsi flap surgery was performed to cover the soft tissue defect (20 cm x 8 cm; Figure 2). The anterior
tibial vessels were determined to be compromised at the middle-third of the lower leg. Before the anastomosis,
the flap pedicle was rinsed using plasminogen activator inhibitor-1 (commonly known as PAI-1), until the
thrombolytic agent was obtained from the comitant vein. An end-to-end anastomosis was then made between the
posterior tibial artery and the thoracodorsal artery, and only one comitant vein was anastomosed. The venous
anastomosis was made first following the arterial anastomosis, and later on an intravenous bolus dose of heparin
(2000 U) was administered. The total ischemia time was 40 min. A partial skin graft was made to cover the
muscle (Figure 3).

Figure 3 Immediate postoperative result. The muscle is shown from two angles covered with the split-
thickness skin graft.

During the postoperative period, hemodilution was administered over a 10-d course; no vascular complications
occurred. A 14-d course of full-dose anticoagulation (low-molecular-weight heparins) was administered as well.
After 3 wk, the patient presented partial loss of the skin graft due to a superficial infection. The patient was
admitted to the hospital for intravenous treatment with ciprofloxacin (400 mg/d). After 10 d, a second skin graft
was made and complete healing was achieved. The final clinical result is shown in Figure 4, after 3 mo and 8 mo of
follow-up.



Figure 4 Follow-up postoperative results. A: After 3 mo of follow-up; B: After 8 mo of follow-up.

DISCUSSION

The sickle cell trait (SCT) results from the inheritance of one normal hemoglobin gene (HbA) and one mutated

beta-globin gene (a sickle hemoglobin gene, HbS). In sickle cell disease, however, two sickle hemoglobin genes
are inherited. The incidence of SCT and sickle cell disease in individuals living in the geographic region of Chocd, a
Northwest Colombian area with a high density of Afro-American peoples, is 11%; intriguingly, vascular events are
less frequent in these cases due to geographic adaptations of the sickle genel®l. Increased erythrocyte sickling
occurs under conditions of hypoxia, acidosis, dehydration and hypothermial®.. SCT has been associated with an
increased rate of exercise-related deaths, fetal loss, pre-eclampsia and venous thromboembolism.

Patients with SCT or sickle cell disease are usually considered a higher risk group for microsurgical
reconstructions, and there is some pessimism among microsurgeons when these procedures are required®. In
particular, rates of free flap loss in lower extremity reconstructions are higher compared to those in head and neck
reconstruction, where the accepted rate of failure can be up to 5%. Failure rates reported in lower leg
reconstruction, in contrast, varies from 6% to 15%, depending on the case series’].

There is growing evidence from reports of clinical experiences involving patients with hematologic diseases and
microsurgery!®], but most of the case series have thus far included patients with very different types of disorders
(i.e., various etiologies and risks of thrombosis or bleeding), such as an increased number of blood elements
responsible for hemostasis, abnormal blood elements or abnormality within the coagulation cascade. If we
consider patients with sickle cell disease exclusively, only a few cases have been reported to date, some of which
include flap lossl®1%l; hence, the question remains: Can we compare different hematologic diseases and outcomes
in microsurgery?

According to our experience, there are several recommendations that should be included in this particular
group of patients undergoing microsurgical reconstruction (Figure 5). In the first place, control of the medical
condition is essential and the hematologist should work closely with the reconstructive surgeon. Normally, the
patient receives multiple transfusions to maintain the HbS level well below the recommended 30% level for a free
flap surgery so that the risk of anastomosis occlusion can be minimized!l. On the other hand, it has been strongly
recommended to use prophylactic anticoagulation therapy, but there is no evidence that this treatment will avoid
any type of vascular complication. The ideal duration and type of therapy are not yet known.



Microsurgical reconstruction

checklist
4-"'_‘__'-- s e ——
Diagnostic workup Patient selection Treatment recommendations

Soft tissue defect 2 »
Eomcllete surgical debridement Surgical candidate Hentgon o S Th
2 [' ecor = nfcts Flap pedicle irrigation: PAI1-heparin

VAR PESEce; miscon Intravenous bolus of heparin (1000 U) after release of

5 Proper control of hematologic disease arterial anastomosis

Adequate contfro! of ?jnematologxc disease Preoperative nutrition evaluation Antiplatelet therapy (aspirin: 300 mg for 30 d)
Hydsoxyurea,' olic amd', C_BC Prophylactic anticoagulation and hemeodilution for 14 d
RBC transfusions for dilution of S Prophylactic antibiotics
hemoglobin
Hemoglobin electrophoresis for clinical Indication for microsurgical
control reconstruction

Preoperative treatment

Hemoglobin = 10 g%

S hemoglobin < 30% Chronic soft tissue defect
resistant to medical treatment
Soft tissue defects with
exposure of noble structures

Figure 5 Algorithm treatment strategies for sickle cell disease.

Regarding the microsurgical technique, Ozkan et afl*?l reported some strategies that would help to avoid
complications, but we disagree on some of them. First, proper flap selection does not depend on whether or not
your patient has any hematologic disease; reliable anatomy is always desirable, but donor site morbidity,
extension and location of the soft tissue defect should be always considered. Ozkan et afl*? also recommended
large recipient vessels, but what it is really important is to perform the vascular anastomosis in a healthy zone,
avoiding inflammation of the vessel wall.

In conclusion, microsurgery transfer provides a well-vascularized tissue to solve extensive soft-tissue defects in
a single procedure. In patients with SCT or sickle cell disease, complications such as thrombosis, bleeding,
infection or poor wound healing may occur. This particular group of patients should be evaluated carefully before
surgery so as to modify any potential risk factor. We have now demonstrated that it is possible to perform a
successful free flap in one of these patients, but more extensive and closer monitoring in the postoperative period
and a longer regimen of anticoagulation agents might be indicated. Moreover, this is a single-case report and
larger case series are needed to clearly establish outcomes and rate of complications.

COMMENTS
Case characteristics
An 18-year-old female with medical history of sickle cell disease presented with a 12-year history of skin ulcer in her left leg and multiple episodes of limited osteomyelitis and soft

tissue infections. The ulcer was reconstructed using a free flap.

Clinical diagnosis

A soft tissue defect was located over the anterior surface of the lower leg with bone exposure (20 cm x 8 cm).

Differential diagnosis

Chronic osteomyelitis, vascular ulcer.



Laboratory diagnosis

The hemoglobin level at admission was consistent with severe anemia.

Imaging diagnosis

A vascular occlusion was present in the anterior tibial artery.

Pathological diagnosis

After surgical debridement, bone culture was negative.

Treatment

Definitive soft tissue reconstruction was made using a free muscular flap and split-thickness skin graft.

Related reports
Microsurgical reconstruction in patients with hematologic diseases has not been reported frequently in the medical literature. Furthermore, if the authors consider
patients with sickle cell disease exclusively, very few case reports are available, some of which include flap loss. There are no clear recommendations on how to

decrease the risk of pedicle thrombosis in this patient population.

Term explanation

Sickle cell disease is an inherited red blood cell disorder, in which two sickle hemoglobin genes (HbS) are inherited. Increased erythrocyte sickling and secondary
thrombosis occurs under special conditions, such as hypoxia, acidosis, dehydration and hypothermia, causing vascular compromise and skin necrosis in some
cases. Patients with the sickle cell trait or disease are usually considered a higher risk group for microsurgical reconstructions, and preoperative control of the

disease and a different surgical protocol should be included on order to avoid vascular complications.

Peer-review

This is an interesting and well written clinical case report.
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FIGURE LEGENDS

Figure 1 Ulcer on lower leg of the patient with sickle cell disease. A: Soft tissue defect; B: Detail of bone exposure; C: After extensive bone and soft tissue
debridement.

Figure 2 Vascular anatomy of the free flap.

Figure 3 Immediate postoperative result. The muscle is shown from two angles covered with the split-thickness skin graft.

Figure 4 Follow-up postoperative results. A: After 3 mo of follow-up; B: After 8 mo of follow-up.

Figure 5 Algorithm treatment strategies for sickle cell disease.
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