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Abstract: Background: Superficial circumflex iliac artery flap (SCIA flap) has become popular for
reconstructive lymphedema procedures. However, in obese patients, elevation of this flap is difficult.
Methods: In this report, we present a 72-year-old woman with lymphedema who underwent
lymphatic system transfer (LYST) procedure. Results: Mapping of superficial perforator was done
with FLIR ONE thermal camera. To ensure superficial vein was also harvested, we incorporate vein
viewer in our design. Both tools were also use intraoperatively. Conclusions: STBI and vein viewer
can be a good combination in design and harvesting SCIA flap for LYST procedure in patient with
obesity.
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1. Introduction

Pre-operative imaging in autologous tissue transfers has developed in several ways to assess the
patency of its vascular origin and the perforators. The inconsistency of the perforators among the
patients is one of its drawbacks. Angiography is the standard method to detect the vascular pedicled.
CT Angiography (CTA) and MR Angiography (MRA) are more favored these days due to their high
resolution in visualizing the pedicled and surrounding anatomy. However, these procedures have a
risk of allergy, high cost, and cannot be reproducible during intraoperative. [1]. Recently,
smartphone-based thermal imaging (SBTI) emerged to map the perforators with high sensitivity and
specificity. The same device can be applied during intraoperative and post-operative monitoring
[2,3].

In recent years, the superficial circumflex iliac artery (SCIA) flap has become popular as a
modality of functional lymphedema reconstruction. The superficial lymphatic vessels attached to this
flap can be transferred to the donor. The inconsistency of the two perforators in the SCIA flap can be
confusing. The superficial vein can be used as a clue to design and harvest the flap with the superficial
perforator to avoid lymph donor morbidity. Planning this flap is recommended using indocyanine
green (ICG) lymphography [4,5]. However, ICG and its imaging device cannot be accommodated in
some situations.

In this report, we present a functional lymphedema reconstruction treated by vascularized
lymph node transfer. The donor was taken from the SCIP flap. We highlighted the use of SBTI and
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vein viewer as non-invasive imaging to assist in designing SCIP flaps by tracking superficial veins
and perforators.

2. Case Reports

A 72-year-old woman was referred to our clinic due to edema in her right upper extremity. In
the past two years, she experienced a worsened swelling from the hand to the brachial area. The
swelling was followed by pain and heaviness, especially in the evening or after doing household
chores. She also complained of episodes of lymphorrea three to four times a year. In 2014, the patient
received a radical mastectomy of her right breast due to mammary carcinoma that was followed by
radiation. She was diagnosed with hypertension and was treated with 5 mg of amlodipine in the
same year.

During our examination, there was non-pitting edema from the right hand to the arm. We
compare her right upper extremity in the midline with its contralateral in cm; hand: 20/19, wrist:
21/17, mid-forearm: 30/25, mid-arm: 35/30. Also, there was a scar on her right anterior torso due to
mastectomy. The lymphoscintigraphy examination showed a total obstruction at her right upper
extremity. We diagnosed the patient as secondary obstructive lymphedema stage 2 according to the
International Society of Lymphology due to radical mastectomy and planned to do a functional
lymphedema reconstruction with SCIA flap. Patient’s BMI was 30,8 kg/m2 with pedunculus
abdomen. The clinical and scintigraphy picture are as follow

POSTERIOR 60 MENIT

Figure 1. Preoperative documentation of patient with difference of her bilateral upper extremities, mastectomy
scar and lymphoscintigraphy.

By retracting her abdomen to cranial, a line of flap axis was drawn from the anterior superior
iliac spine (ASIS) to pubic tubercle. Pre-operative mapping was done with a vein viewer Vision2 to
locate the superficial vein. A FLIR-ONE thermal cam image was used to locate the hot zone of
perforators that needed to be incorporated into the design. Finally, an 11 cm x 4.5 cm flap was made.
The flap was harvested from the distal and inferior above the fascia along the superficial vein to find
the perforator. Then, the superior border of the flap was incised to have a complete dissection of the
superficial circumflex iliac artery and vein. Two lymph nodes that were attached to the vessel were
dissected, and their attachment was confirmed under the microscope. There were another couple of
lymph nodes that were preserved to hinder donor site morbidity.
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Figure 2. (left) The design. (middle left) Connecting dots are drawings of superficial vein that confirm with vein
viewer. (midle right) The course of the hot zone was mapped by FLIR ONE. (right) The finding of the perforator

and superficial vein.

An incision was made in the old mastectomy scar, and the branch of the thoracodorsal artery
and vein were dissected near the axilla as the recipient site. SCIA flap was transferred to the recipient.
End-to-end anastomosis of the artery and vein was performed using 10.0 monofilament. Assessment
of patency by Acland maneuvers was done under a microscope. The distal half of the skin was de-
epithelized and buried at the anterior thorax, leaving a 7x4.5 cm skin island for flap monitoring. FLIR-
ONE once again captured an image of the flap with a gauze border to assess its flow and as a baseline
for monitoring. The donor site was closed primary. The patient was discharged from the hospital 5
days after the procedure.

Figure 3. (left) SCIP flap complex (middle left) end-to-end anastomosis with the branch of thoracodorsal artery
and vein (middle right) the 7x4.5 cm skin island (right) post-op monitoring with FLIR ONE.

Two months after the first procedure, the patient’s skin paddle was removed, preserving the
vital subcutaneous tissue. The surrounding skin was dissected to close the wound. The patient was
followed after six months of the first procedure. She has no complaints of heaviness, edema,
lymphorrea, or pain. Her wound heals perfectly. The measurements in cm compared to the
contralateral side were as follows: hand: 19/19, wrist: 17/17, mid-forearm: 25/25, mid-arm: 33/31

Figure 4. (Left) bilateral upper extremity discrepancy. (right) Follow up wound after six months.

3. Discussion

SCIA flap was introduced by Koshima et al. in 2004, and then it became popular as a
reconstruction modality in different body parts, variable size, and utility [4,6]. This flap also carries
lymph channels in its subdermal tissue and connects with groups of lymph nodes in the superficial
epigastric. Thus, the flap is ideal for corrective physiological lymphedema reconstruction, either as
lymph-interposition-flap transfer or as a lymphatic system transfer procedure [5].

Planning an SCIA flap can be done with CTA, MRA, or color-coded duplex sonography.
Nowadays, high-frequency sonography is preferred because it is noninvasive and accurate [7]. For
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lymphedema surgery, injection of ICG is added lateral to the flap to map the lymph vessels and nodes
[8,9]. Although it is accurate, dye injection is at risk of allergic reaction. The device to capture the
image is also expensive, and the procedure is time-consuming [1,2]. Our healthcare system did not
cover its use. Therefore, prior to the surgery, we simulated the work of Yoshimatsu et al. in
performing LYST, which might benefit our patient [9].

STBI has become our primary choice in perforator flaps and free flaps procedures due to its price
and convenience. Although Altiparmak et al. stated that the SCIA perforators are stable, we still
incorporate the STBI to confirm its location [4]. Its high sensitivity and specificity in mapping the
perforator and flap monitoring make us prefer to do it in our center, as is shown in this case [3]. The
hot zone of the perforator was marked to ensure its location in mapping, confirming intra operative,
and during monitoring to assess perfusion of the flap [10-12].

Vein viewer or vein finder was one of the simple tools to map superficial venous networks using
near-infrared light waves captured by deoxyhaemoglobin. It penetrates up to 15 mm from the skin
surface, creating better visualization. Initially, the application of a vein finder is during phlebotomy
or vein cannulation. With this tool, the subcutaneous vein pattern can be drawn. Clinically, the
wavelength of certain vein viewers cannot penetrate in some patients with dark skin color, high body
mass index, and skin marks [13-16]. Locating superficial vein can be an advantage in designing and
elevating this flap [4,7].

The groin area has few connections between the superficial and deep lymphatic systems.
Therefore, harvesting the superficial lymph network will not affect the deep network [17]. The SCIA
flap was harvested as part of the LYST procedure for functional reconstruction, as there was no
visualized lymphatic vessel in the pre-operative examination [9]. In the publication by Campos et al.,
there is also a lymph network in the superficial subcutaneous layer that can be use in the lymphedema
treatment [5]. A dissection above the Scarpa fascia, or in other publications stated as “deep fat saving
elevation,” will include the superficial vein [8,18,19]. Therefore, we feel it is essential to locate the
superficial vein.

There was a range of difficulty in the harvesting of SCIA flaps in obese patients [4]. The handheld
Doppler may not be optimal in this kind of patient because we relied on the assistant to expose the
groin area [1]. Color-coded sonography may be useful in our patient, but again, it is operator-
dependent [1,20]. The use of SBTT and portable vein viewer are much more convenience in our setting
due to their size and easy to use on the mapping and confirming intra-operative. STBI is also much
more convenient for monitoring.

The LYST procedure performed in our patient has given many benefits for the patient. The
patient was experiencing no more episodes of lymphorrea with a rapid decline of circumferential
measurements.

4. Conclusions

STBI and vein viewer can be a good combination in design and harvesting SCIA flap in obese
patient for LYST procedure in place where no ICG tools available.
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CTA: Computed Tomography Angiography
ICG: indocyanine green

LYST: lymphatic system transfer

MRA: Magnetic Resonance Angiography
SCIA: superficial circumflex inguinal artery

SBTL: smartphone-based thermal image
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