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Highlights:

(1) It was confirmed that the technique of vertical mattress suture combined with teardrop-shaped

end-to-side arterial anastomosis could safely and effectively achieve the eversion and
apposition of the arterial intima, reduced the risk of dissection and stenosis at the arterial
anastomosis site, and improved the patency rate of the anastomosis site.

(2) It was confirmed that the technique of vertical mattress suture combined with teardrop-shaped
end-to-side arterial anastomos applied in free flap transplantation for repairing limb wounds
achieved high survival rate of flaps after surgery, and patients were satisfied with the

appearance of the donor and recipient sites and the function of affeted limbs.
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Clinical application effects of vertical mattress suture combined with teardrop-shaped
end-to-side arterial anastomosis technique in free flap transplantation for repairing limb
wounds
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[ Abstract] Objective To explore the clinical feasibility, safety, and effects of vertical
mattress suture combined with teardrop-shaped end-to-side arterial anastomosis technique applied
in free flap transplantation for repairing limb wounds. Methods This study was a case series
study. From March 2023 to December 2024, 41 patients with skin and soft tissue defect wounds in
limbs who met the inclusion criteria were admitted to the Department of Burn and Plastic Surgery of
the Affiliated Hospital of Zunyi Medical University. Among them, there were 29 males and 12
females, aged from 39 to 74 years. After debridement, the wound areas ranged from 5.8 cmx3.5 cm
to 17.5 cmx6.6 cm. The wounds were repaired with free anterolateral femoral perforator flaps,
thoracodorsal artery perforator flaps, latissimus dorsi myocutaneous flaps, and medial sural artery
perforator flaps, with flap areas of 8.0 cmx4.0 cm to 19.5 cmx7.0 cm. Due to atherosclerosis or even
intimal delamination of recipient arteries, or significant mismatch in arterial diameters between the
donor and recipient sites, the vertical mattress suture combined with teardrop-shaped end-to-side
arterial anastomosis technique was used for arterial anastomosis of in the donor and recipient sites.
The wounds in the donor site were directly closed after reducing tension. During the operation, the
situation of atherosclerosis, intimal delamination, or significant mismatch in arterial diameters
between the donor and recipient sites was observed. After surgery, the complete survival of the flaps
was observed, and the complete flap survival rate was calculated. The occurrence of postoperative
complications was recorded. During the follow-up after surgery, the color, texture, and hypertrophy
of the surviving flaps, as well as scar hyperplasia in the donor site were observed. Before surgery
and at the final follow-up, the functional recoveries of the affected limbs were assessed in patients
with wounds in upper and lower limbs using the upper limb function index (UEFI) and foot function
index (FFI), respectively. At the final follow-up, the satisfaction of patients with the appearance of the
donor and recipient sites and the function of the affected limbs were recorded. Results During
the operation, it was observed that 23 patients had atherosclerosis in the recipient artery
anastomosis area, even with intimal delamination; in 18 patients, there was a significant difference
in the diameter of the flap artery and the recipient artery, with the ratio ranging from 1.0:1.5 to 1.0:
3.3, with an average of 1.0:2.4. After surgery, 40 patients had complete flap survival, with a complete
flap survival rate of 97.6% (40/41). After surgery, five patients with infectious wounds had delayed
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suture healing, which healed after dressing changes. No arterial crisis occurred in all patients during
hospitalization after surgery. During follow-up of 6 to 18 months after surgery, the surviving flaps
had similar color and texture to the recipient skin, with a full appearance but not bloated. Only linear
scars occurred in the donor site, with no obvious hypertrophic scar. Before surgery, the UEFI of
upper limbs ranged from 29 to 54, with an average of 41; at the final follow-up, the UEFI of upper
limbs ranged from 59 to 72, with an average of 73. Before surgery, the FFI of lower limbs ranged
from 43 to 87, with an avarage of 73; at the final follow-up, the FFI of lower limbs ranged from 15 to
42, with an average of 29. At the final follow-up, 24 out of 28 patients with wounds in lower limbs
were able to walk without the assistance of auxiliary tools; patients were satisfied with the
appearance of the donor and recipient sites, as well as the functional recovery of the affected limbs.
Conclusions The vertical mattress suture combined with teardrop-shaped end-to-side arterial
anastomosis technique effectively achieves the eversion and apposition of the arterial intima,
reduces the risk of dissection and stenosis at the arterial anastomosis site, and significantly
improves the patency rate of the anastomosis site. This technique applied in free flap transplantation
for repairing limb wounds can prevent arterial crisis, with high flap survival rate and satisfaction of
patients after surgery, thus having application value in clinical practice.
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Figure 1

Schematic  diagram of vertical mattress suture
combined with teardrop-shaped end-to-side arterial anastomosis
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Figure 2  Clinical application of vertical mattress suture

combined with teardrop-shaped end-to-side arterial anastomosis

technique
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Figure 3 The effect of vertical mattress suture combined with
teardrop-shaped end-to-side arterial anastomosis technique in
transplantation of free anterolateral femoral perforator flap for

repairing the left lateral malleolus wound
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