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Background: We investigated the application of local perforator flap or island flap with a modified triangular to repair small and
medium facial defects.

Methods: (1) Before the operation, a Doppler flowmeter was used to investigate the superficial exit point of the perforator artery. The
length to breadth ratio of the flap was more than 3—4 times, and it contained 1-2 perforator vessels. (2) The lesion was excised, and the
skin was cut along the design line of the flap. The flap was separated and trimmed based on the defect degree. (3) The blood supply
was confirmed, and the defect was then covered with the flap by “rotation and advancement” approach without causing tension. The
incision was finally sutured in layers. (4) Postoperative routine care was performed according to the situation.

Results: The functional morphology and appearance of all 23 cases of skin flaps successfully recovered during follow-up. There was
no major aesthetic and malformation recorded.

Conclusion: In summary, the modified triangular perforator flap can improve the functional appearance at the repaired small and
medium facial defects.
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Introduction

Excision of trauma scar, infection, superficial tumor, and giant pigmented nevus often leaves skin and soft tissue
abnormalities. The primary method used for plastic and aesthetic repair is the use of a local pedicled skin flap. In
contrast with skin grafting, remote skin flap and free skin flap have a simple operation with satisfactory
postoperative results.' Local pedicled flaps have been designed and applied in numerous scenarios,” including
V-Y flaps, Z-shaped flaps, Limberg flaps, and multilobed flaps. Perforator flaps have been extensively applied in
clinical practice.” Notably, triangular perforator flap is a modified design based on a V-Y flap, shaped like
a buffalo horn with several benefits in the repair of defect wounds. O ‘Donnell et al* proposed a triangular
perforator in 1992 that was mainly applied to repair facial wound defects. Different sizes of triangular perforator
flaps were designed as per the location and scope of soft tissue defect to repair the tissue defects of the calf, foot
in our previous research.’ ® To achieve better therapeutic effect, we further modified the triangular flap. A huge
modified triangular perforator valve (accounting for more than 1/2 of the middle and lower face), was prepared
which successfully repaired large defects in several cases.’ Further, the modified triangular flap was applied to
patients with small- and middle-size facial defects. In this paper, we aim to introduce a small and medium-sized

modified triangular perforator flap or island flap with perforator pedicles which is used to repair facial deformities.
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Materials and Methods

Clinical Data

A total of 23 patients with facial defects treated in the Plastic Surgery Department of the First Affiliated Hospital of
Anhui Medical University between 2016 and 2021 were enrolled in this study. None of the patients had significant
contraindications for surgery. The defects were caused by squamous cell carcinoma in 5 cases, basal cell carcinoma in 8
cases, pigmented nevus in 9 cases, and papilloma in 1 case. The defect area was 0.5 cm*1.5 cm ~ 3.0 cm*3.0 cm.

Surgical Methods

Modified Triangular Perforator Flap Design

Before surgery, a Doppler flow analyzer was used to assess the position and number of marked superficial outlet points of
the perforating artery. The width of the defect was regarded as the top of the flap, and its length was 3—4 times higher
than the defect length. The incision was designed along the skin Langer line or the existing skin fold line, and the flap
contained 1-2 perforating vessels.®

Anatomy of Modified Triangular Perforator Flap

Based on the lesion nature, 2—3 mm of the tissue extending from the benign lesions was removed. Resection of the
extended tissue ensured no residual cancer cells were left at the resection margin and base. The skin was cut along the
design line of the flap, deep as the superficial layer of superficial muscular aponeurotic system (SMAS). The sub-
cutaneous tissue was clearly separated from the periphery of the perforator vessels, and the subcutaneous fibrous tissue
pedicled around the perforator vessels was used for blunt separation. Care was taken to prevent injury to the perforator
vessels and facilitate venous and lymphatic reflux of the flap. The fat tissue under the flap was appropriately thinned with
a small flap area. The flap was separated from both ends of the flap to the center to enable its pedicle could carry as little
fibrous tissue as possible, and allow more freedom during rotation and advancement of the flap. First, the wound tissue
edge was stitched, the wound surface was reduced, and damage to the blood supply was checked. Subsequently, the flap
was directly separated under the fascia of SMAS to release the soft tissue if there was tension or limitation on the wound
surface of the defect at a certain point. Care was taken to avoid injury to the facial nerve injury during surgery.

Transfer of Modified Triangular Perforator Flap

After preparation of the flap, we confirmed that the blood supply to the flap cutting edge was intact; the defect wound
surface was then covered by rotation and advancement of the flap without causing tension. The wound was then sutured
in layers. When subcuticular suturing, atraumatic sharp needles were applied to minimize the injury of tissue. The
epidermis was sutured with a 6-0 or 7-0 cosmetic suture, the donor site was slightly and subcutaneously separated, and
the wound surface was appropriately pressurized. A subcutaneous drainage sheet was placed on the wound surface to
prevent infections.

Postoperative Care

Postoperative care was conducted as follows. The drain was removed 24—72 hours after surgery, whereas the stitches
were removed 7-10 days after surgery. Appropriate antibiotics were administered if the wound was infected after surgery.
Generally, healthy young patients were treated during outpatient follow-up, whereas elderly patients or those with
underlying diseases were hospitalized.

Results

Table 1 shows the basic information of enrolled patients. All the 23 cases of flaps survived after surgery, and the
postoperative follow-up displayed satisfactory functional morphology and appearance recovery. There was no infection,
cancer recurrence, displacement and deformity of facial organs. Likert 5-point scale was adopted to evaluate patient
satisfaction, which contains 1-5 points. Blinded evaluation was conducted by an independent nurse, who asked the
question: “How do you rate the outcome of your facial operation?” to the patients. Patients were required to give
a number to indicate their satisfaction level 6 months postoperatively, as follows: 1 point (Poor), 2 point (Average), 3
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Table | Clinical and Demographics of Patients in This

Study
Demographics Cases (n=23)
Age, years 44.70%13.73
Gender, n (%)
Male 12(52.2)
Female 11(47.8)
History facial skin cancer, months 15.9616.62

Location, n (%)

Nose 4(17.4)
Forehead/scalp 5(21.7)
Cheek/chin 5(21.7)
Eye 5(21.7)
Ear 1(4.4)
Upper lip/lower lip 3(13.1)
Lesion areas, cm? 2.28+1.84

point (Good), 4 point (Very good), 5 point (Beyond expectations). The proportion of patients who gave the same point
was calculated. Postoperative follow-up showed high patient satisfaction. The statistical data of patient satisfaction levels
are shown in Table 2 (6 months postoperatively).

Case |

A 62-year-old female patient had a tumor of more than 1 year in the right inner canthus region, which gradually increased
in size in the last 2 months, presenting with surface ulceration and affecting vision. The patient was considered to have
basal cell carcinoma (BCC). She was informed of the procedure, and enlarged lesions resection was performed in the
outpatient department. During the operation, the upper and lower eyelid canthus were involved. The repair was
performed through rotation and advancement of the modified triangular perforator flap. The flap successfully survived
after surgery, and the postoperative pathological report was BCC. Besides, no residual cancer cells were found at the
cutting edge. The functional morphology was satisfactory after 6 months of follow-up, there was no deformation of the
inner canthus, and the visual acuity was normal (Figure 1).

Case 2

A 23-year-old female patient presented with symptoms of pigmented nevus near the anterior nostril margin of the left alar
that had recently grown in size and had an aesthetic impact, necessitating surgical resection. After outpatient examina-
tion, the patient was informed about the resection and agreed to the suggested repair plan by signing the informed
consent form. The patient was operated in the outpatient operating room. A modified triangular perforator valve was
designed along the nasolabial groove, and the perforator vessels of the alar base were used as the pedicle to repair the

Table 2 Patient Satisfaction Survey (6 Months Posto

peratively)
How do You Rate the Outcome of Patients,
Your Facial Operation? n (%)
Poor -
Average -
Good 8(34.8)
Very good 13(56.5)
Beyond expectations 2(8.7)
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Figure | (A) Preoperative flap design for the 62-year-old female patient with a tumor in the inner canthus region slightly increased with irregular protrusions (2.0x2.4 cm).
(B). Extended resection of the tumor with the defect wound, and the flap outline was incised. (C) The flap was lifted to visualize the pedicle of the perforator. (D) The
wound was covered by the flap and sutured. (E) Postoperative follow-up at 7 days and complete survival of the flap. (F) Postoperative follow-up at 6 months and desired
facial appearance.

defect. After the operation, the flap was completely alive with a satisfactory appearance. Postoperative pathology
displayed complex nevus (Figure 2).

Case 3

A 24-year-old male presented with an irregular lobulated skin lesion of 0.5cm * 1.5cm protruding at the right anterior
nostril edge. Postoperative scar contracture would reduce the nostril, and both sides of the nostril would be asymmetric if
laser cauterization was used to remove the mass. To avoid these outcomes, we proposed the modified triangular
perforator flap. The patient signed informed consent preoperatively, the modified triangular flap was designed in the
vestibular vault to repair the defect. Postoperative pathology suggested papilloma (Figure 3).

Case 4

A 56-year-old female patient had a lesion in the upper eyelid under the right eyebrow for 3 months. The lesion surface
was ulcerated and did not heal. The patient was considered to have BCC and was in good health. We designed a modified

Figure 2 (A) Preoperative flap design for the 23-year-old female patient with a pigmented nevus near the anterior nostril margin (0.8x1.0 cm). (B) Postoperative follow-up
at 7 days. (C) Postoperative follow-up at | month.
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Figure 3 (A) The 24-year-old male patient with an irregular lobulated skin lesion (0.5%1.5 cm). (B). Surgical design Diagram |. (C) Surgical design Diagram 2. (D)
Postoperative follow-up at 7 days. (E). Postoperative follow-up at 6 months and complete survival of the flap.

triangular flap with the supratrochlear artery as the perforator vessel. Postoperative pathological findings suggested BCC,
and there were no residual cancer cells at the cutting edge. The patient reported satisfactory postoperative recovery
during follow-up (Figure 4).

Case 5

A 36-year-old female patient presented with a pigmented lesion and a sulcus of the left cheek. The patient was informed
about the modified triangular pedicled flap procedure and signed informed consent. Enlarged lesion resection was

Figure 4 (A). Preoperative flap design for the 56-year-old female patient had a mass in the upper eyelid under the right eyebrow (2.0%2.0 cm). (B) Extended resection for
the lesion and the flap outline was incised. (C) The immediate postoperative. (D) Postoperative follow-up at 7 days and complete survival of the flap.
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performed in the outpatient operating room. The nasal and labial sulcus perforator modified triangular pedicled flap was
designed to be repaired by rotation and advancement with the facial artery as the source vessel. The flap completely
survived after the operation, and functional appearance was satisfactory. The postoperative pathological report showed
pigmented BCC (Figure 5).

Case 6

A 42-year-old man had a pigmented mass on the left alar of the nose, that had greatly enlarged and ulcerated with
bleeding fluid outflow. The patient was considered to have BCC. The patient was informed about the modified triangular
pedicled flap procedure and signed informed consent. The nasal alar base of the nasolabial groove was used as the
perforating pedicle, which appeared like an ox horn island flap. The defect was transferred to the alar defect area through
a loose subcutaneous tunnel (the defect base was alar cartilage surface). The flap completely survived after the operation,
and the pathological report suggested BCC. There was no cancer recurrence and the functional function was satisfactory
after the 6 months of follow-up (Figure 6).

Discussion

For facial defects caused by trauma facial mass, tumor resection, or other reasons, a small area can extend the wound and
directly stitch it, or free skin grafting can be used to cover it. However, the formation of postoperative scar influences the
functional appearance.'® The modified triangular flap has a flexible design, and branches and perforators of blood vessels
provide blood supply to the flap. In the present study, we used the modified triangular flaps to repair various tissue defects
in different parts of the body and achieved good clinical results.®® After a long-term follow-up, we observed that all the
modified triangular perforator flaps survived, and the morphology, as well as appearance of the face, were satisfactorily
restored. Moreover, local cosmetic subunits were efficiently retained or reconstructed. Moreover, postoperative recovery
was quick with good satisfaction. As shown in case 3, the lesion was located in the cosmetic subunit of the nose alar and
involved the edge of the anterior nostril. A small modified triangular flap was designed on the inner and outer sides to
rotate and push forward to ensure that the alar nose and the anterior nostril were symmetrical. This was aimed at
complementing the deficiency of nose alar and achieving satisfactory cosmetic results, which cannot be achieved by other
reconstructive surgery methods.

Figure 5 (A) Preoperative flap design for the 36-year-old female patient presented with a pigmented lesion beside the sulcus of the left cheek (2.0%2.5 cm). (B) Extended
resection for the lesion and the flap outline was incised. The flap was lifted to observe the pedicle of the perforator. (C) The immediate postoperative. (D) Postoperative
follow-up at 6 months and complete survival of the flap.
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Figure 6 (A) Preoperative flap design for the 42-year-old man presented with a pigmented mass on the left alar of the nose, that had markedly enlarged and ulcerated
(1.0x1.5 cm). (B). The flap was lifted to observe the pedicle of perforator vessels. (C) The flap was trailed through a subcutaneous tunnel. (D). The immediate
postoperative. (E) Postoperative follow-up at 7 days and complete survival of the flap. (F) Postoperative follow-up at 6 months and good facial appearance.

The advantages of the modified triangular perforator flap include: (1) The flap was designed as a modified triangular
flap with anterior and concave sides, which was advanced and easily rotated. Unlike the simple V-Y flap, the modified
triangular flap had cambered side edges, allowing long-distance and greater freedom. The proximal horn-type flap was
wider, with two arc-shaped sides divided into concave and convex lateral sides. The convex side was longer, and the
position of perforators was selected as the pivot. With propulsion, the concave side was given prominence, covering the
wound. A Y-shaped suture was used to seal the donor site, reducing the tension of the flap. As a result, the repair range
correspondingly increased, and the linear scar contracture deformity was reduced. (2) Because the modified triangular
flap’s donor site forms a narrow and long horn shape, it can be directly closed without skin transplantation or additional
donor site injury. (3) For facial defects and other exposed parts, postoperative flaps were close to the local normal skin
color. Therefore, although the flap operation causes auxiliary incision, compared with other reconstructive surgery
methods, including the dermatoplasty and composite graft, its general postoperative evaluation is good. (4) Small and
medium-sized defects can be surgically treated in the outpatient department. Postoperative care is relatively simple and
acceptable, making it widely applied even in partially underdeveloped areas.

The facial artery and its branches primarily supply most regions of the face.'''® Additionally, other blood vessels
communicate with each other in the head and face forming a network. Many perforator flaps can be freely designed as the
anatomic basis of blood supply to the perforator flaps based on the assumption of multi-source blood supply to
the face.'”' Anatomical analysis demonstrated that, although the pedicle flap eliminated the well-known blood vessels,
the aspect ratio was higher than that produced by conventional random flap in design.?® The mechanism of its survival
may include: (1) The anatomical basis for its life is may be the highly rich vascular nets and pedicle vascular in each
layer of the face. (2) The pedicle blood perfusion pressure was high. Studies have shown that the survival of skin flap is
closely related to pedicle vascular perfusion pressure. The face and head are close to the heart, hence have a high pedicle
blood vessel perfusion pressure.

The major points to be noted during surgical application include: (1) Before surgery, a Doppler ultrasonography blood
flow detector should be utilized to detect the perforating arteries of the surrounding skin, and the flap should have at least
1-2 perforating vessels. To prevent injury to the perforator vessel, a blunt separation should be adopted while separating
the flap near it. (2) The design head width of the perforator flap should be slightly larger than the width of the defect, and
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the length should be about 3—4 times that of the defect. The end of the flap should be designed to be narrow to allow
direct suturing without trimming; (3) When cutting the skin, the concave side of the modified triangular fascial flap
should only be applied for skin and subcutaneous tissues, whereas the convex side should be used for the superficial layer
of SMAS. The convex side is longer, and the position of perforators is selected as the pivot. Therefore, the skin should be
cut to near the superficial layer of SMAS to reduce risk of vascular injury. The thinner tissue in the concave side allows
better propulsion when covering the wound. Thus, the concave side of the flap should only be cut up to the skin and
subcutaneous tissue level. If the flap develops tension limit during rotation, it can extend to underneath the SMAS
causing soft tissue release. This will prevent damage to the facial nerve branches. Local excess skin is common when the
flap head has a cup-shaped defect. Due to a lack of blood flow, it is frequently removed in traditional surgical methods.
The excess skin inserted to the defect side can be used to maximize the amount of tissue available and relieve local
tension in the modified triangular perforator flap. (4) The end of the flap in the canthus should be tightly fixed with the
deep ligament and periosteum during the eyelid procedure to prevent flap relaxation and eyelid ectropion. (5)
Intraoperative hemostasis should be conducted thoroughly, however, the frequent use of intraoperative electrocoagulation
should be reduced to prevent fat liquefaction in subcutaneous wounds, which can potentially affect the wound-healing
process. Drainage tablets can be placed after the surgery, and the incision should be properly pressurized and bandaged.
(6) Postoperative head height rest position was used to minimize postoperative flap swelling and promote venous reflux;
the drainage strip was removed based on the circumstances. Limitations: All skin flap grafting operations may cause
donor site scar, which may lead to discontent. Less stress may reduce but not avoid the possibility of scar hypertrophy.
Moreover, the delicate operation on the vessels requires vast experience, and this may limit the application of this
technique.

Conclusion

In conclusion, the cases presented in this study demonstrate that the modified triangular perforator flap repairs small- and
medium-sized face defects, resulting in a more natural and beautiful appearance. The flap has the advantage of
maintaining facial subunits.

Abbreviations
SMAS, Superficial Muscular Aponeurotic System; BCC, basal cell carcinoma.
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