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A Suture Tips Applied to Rotating Flaps in Reconstructing 
Facial Defects to Optimize Scarring: A Retrospective Study

Abstract

Background: Local flap reconstruction is the most common 
method to repair facial defects. In this study, authors have explored 
and introduced a modified suture technique with rotation flap to 
repair facial defects that makes scarring more discreet and easier 
to perform.

Methods: Patients with facial defects who underwent surgical 
treatment of the rotation flaps reconstructions and were admitted 
to our department between October 2014 and October 2019 were 
included in this retrospective study. The rotating flap is designed 
along the Relaxed Skin Tension Line (RSTLs) and contour lines, parts 
of patients received modified suture depending on the shape and 
size of the defect. Observe the flaps’ survival and complications. 
Assessments of the scars with Vancouver Scar Scale (VSS) regularly 
and follow-ups.

Results: This five-year retrospective study evaluated a total of 56 
patients; of these, 45 patients underwent modified suture surgery, 
the average defects were 19.7±4.5×25.5±5.2mm, and the average 
duration of follow-up was 13.8±5.0 months. Scar appearance was 
evaluated using the VSS score, range from 0-5, with an average of 
1.6±1.1, and mainly reflected in pigmentation and vascularity. Post-
surgical scar concealment is made afterward, and all flaps survive. 
No hemodynamic disorder or necrosis was found.

Conclusion: The rotation flap was designed based on RSTLs/ 
contour lines to repair the facial defect and make the scarring well 
concealed. The modified suture method makes the flap line consis-
tent with the RSTLs/ contour line of the facial skin to the maximum 
extent and leads to better facial aesthetics results.
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Introduction 

Facial defects are usually caused by trauma, cutaneous tu-
mor excision, and tissue necrosis [1]. Different reconstruction 
methods based on age, defect size, and site include skin grafts, 
local flaps, and free flaps. Unlike other parts of the body, the 
facial has higher standards of cosmetic requirements and inter-
feres as little as possible with the anatomical position of nor-
mal organs. Therefore, the choice of reconstruction method 
requires a case-by-case decision in order to ensure a natural 
appearance and full functionality [2]. The literature survey re-
veals [3], among the facial defect reconstructive modalities, the 
advanced flap is recognized as having overall functional as well 
as aesthetic results, even in the case of more significant defects 
[4,5]. Local flap can also achieve a better repair when the defect 
is too large, the surrounding skin is not too lax, or may involve 
the facial organs [6-8]. 

Rotation flap, with various refinements, is a classic method 
in plastic surgery, which also is an effective method commonly 
used to repair facial defects and can easily perform [9,10]. Suf-
ficient arc length is an important factor to ensure proper re-
construction area and tension in the skin. A long incision arch 
allows tissue laxity immediately adjacent to the defect over a 
great distance. It has been demonstrated that when the circum-
ference of the flap exceeds approximately five times the length 
of the defect, its tension-reducing effect becomes optimal [11] 
or changes the tension by designing a back cut [12]. However, 
the incision arch still brings unsightly scarring for facial resto-
ration. Physicians have also thought of designing the incision 
line within the dermatoglyphic line, such as the Langer's line, 
Kraissl's line, RSTLs line, melolabial fold, alar sill, and philtral 
columns, which provide excellent cover and hides the surgical 
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incision [9]. Based on simple and convenient classical rotation 
flap design, fulfilling the facial defects with minimal and most 
concealed scarring is still worth studying deeply in further.

Therefore, we designed the rotating flap with a more focus 
on following or parallel to the Relaxed Skin Tension Lines (RSTLs) 
and contour lines. However, such modifications alone still do 
not avoid the post-rotation incision line changes beyond the 
RSTLs or the additional scarring from the dorsal cut. We pre-de-
signed a modified suture in the defect area to change the shape 
of the defect and by driving the tension moved so that the rota-
tion flap rotates at a smaller angle, maintaining tension close to 
the RSTLs/contour lines, thus hiding the scar or parallel to that. 
In this study, we describe our experience and the follow-up with 
this suture technique.

Patients and Methods

This retrospective study is performed in a single center, pa-
tients with facial defects who underwent the rotational flap 
from October 2015 to October 2019. Photographs, surgical 
method, follow-up records, and the patient's opinion of the 
final functional or aesthetic outcome were examined. Smok-
ing status and previous local treatment were not recorded and 
also not as exclusion criteria. Pre-/post-treatment and intraop-
erative photographs were taken, and all patients gave informed 
consent to used clinical photographs for research, educational, 
and publication purposes. This study was approved by the eth-
ics committee (2021-SR-323) and conducted according to the 
ethical guidelines of the Declaration of Helsinki.

Data collection for analysis included patient demographic 
characteristics such as age, medical history, cause of the defect, 
type of cancer, and defect characteristics (e.g., size and sites). 
Complications, including infection, hematoma formation, flap 
necrosis, donor area complications, and cancer recurrence, 
were assessed in all cases. Two independent evaluators admin-
istered the VSS to all patients 6 months after surgery. The maxi-
mum follow-up of the study cases was approximately 4.5 years.

Surgical Technique

Local infiltration anesthesia was carried out among all cas-
es. Using lidocaine (0.75%) and epinephrine (1:100000), nerve 
block and/or local infiltration anesthesia was accomplished in 
the area surrounding the defect left by primary tumor or trau-
ma. Any injection into the part underneath the tumor base was 
avoided. Anesthetics were injected along the outline of the flap 
and did not reach the tissues underneath the flap. Intraopera-
tive anesthesia achieved a good result.  

For all tumors, either benign or malignant, the lesion tissues 
were thoroughly dissected. The cut edge extended by 1-2mm 
from the original lesion edge for benign tumors and 5-10mm for 
malignant tumors (Basal cell carcinoma or squamous cell car-
cinoma). The wound surface was shaped circular or triangular 
like in most conditions. The depth of excision was to the basilar 
part and the part underlying superficial fascia for benign tumors 
and to deep fascia or myolemma for malignant tumors; till the 
pathologist ensured that resection margins were free of tumor. 

As shown by figure 1, Point A was set on the defect edge. 
Then, a straight line or an ARCc line parallel to RSTLs or con-
tour lines was drawn to connect point B. The length of line AB 
was decided according to the defect size and the adjacent skin's 
elasticity, usually 2 to 5 times that of the defect diameter. A 
back cut of 1cm was made to connect point C, creating an angle 

of ≤45°. If the defect was circular or a long diameter, a chord EF 
of ≤1.0cm, perpendicular to AB was drawn as shown in figure 1.

Following line AB, the skin was incised apart to expose its 
superficial or deep fascia. The flap was freed to the pedicle. De-
pending on the shape and size of the defect, during the proce-
dure of raising the flap, three situations may be used: 

1) The incision going along with line AB can be adjusted 
according to the defect size and adjacent tissue’s elasticity. It is 
not always necessary to continue the incision to point B. When 
being cut, the flap should be rotated and advanced simultane-
ously till it is large enough to cover the wound surface without 
any presence of tension. 

2) The incision extends to point B, but the tension is still 
detected when the flap is rotated and advanced to the recipient 
site. In this case, a back cut incision of 1cm should be made to 
point C, with an intersection angle of ≤45°. Then V-Y advance-
ment suture can be operated to repair the defect (Figure 2). 

3) Modified suture before flap rotation. If the defect has 
a circular shape or a long diameter, subcutaneous undermining 
is implemented surrounding the defect area to free the defect’s 
adjacent tissues. Suture two points E- F according to the design 
of Figure 1. After the suture, one aspect is the wound surface 
change from circular to like-triangle. To match the shape of the 
flap, the area to be covered by the flap is reduced, thus relax-
ation of flap tension; on the other hand, with the E-F suture 
line, the tension of the flap incision arch changes as if it were 
stretched by a bowstring, making the intersection angle of the 
AB and AO lines with the RSTL or dermatoglyphic line after flap 
formation minimized and more in line with the principles of 
plastic surgery (Figure 1).

Combining methods A and C, or B and C, can parallel incision 
with the RSTLs or contour lines and minimize flap tension and 

Figure 1: Our flap was designed in the conventional rotation flap; the 
length of line AB was typically 2 to 4 times the diameter of the de-
fect and parallel to RSTLs or contour lines. If the defect was circular 
or had a significant diameter, E and F were designed with a spacing 
≤1.0cm (Above). After EF two points were sutured, the shape of the 
defect area was changed so that point A did not have to reach the 
highest point of the defect, reducing flap tension and even avoid-
ing point C back-cutting or minimizing it (Below Left). After suture, 
ideally, the majority of faults may be paralleled by RSTLs, which 
was more consistent with the principles of plastic surgery (Below 
Center). If a rotating flap was directly used to cover a significant de-
fect, relatively large incision lines are applied to the RSTLs, increas-
ing the tension on the wound edge (Below Right). In this circum-
stance, even if the original design made an incision parallel to the 
RSTLs. The incision scar can be more visible in long-term sequelae.
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scar size. Once prepared, the flap is rotated and advanced to 
the defect area. One tip of the flap is fixated firstly to distribute 
the tension evenly. The superficial fascia in the cut edge is inter-
ruptedly sutured with absorbable threads, achieving a tension-
free flap-and-skin attachment. The use of drainage depends. If 
no obvious diffusion occurs, a pressure dressing is workable. 
The postoperative routine dressing is followed till stitches are 
taken out at 7 or 8 days. 

Results

Over 5 years, a total of 56 patients with facial defects pro-
cedures were reviewed, of which 45 patients were treated in 
modified suture— ages from 16 to 80. The mean defect area 
was 19.7±4.5mm×25.5±5.2mm. 53(94.6%) flaps survived with 
no hemodynamic disorder and necrosis was recorded, 3 cases 
(5.4%) were slightly necrotic due to infection at the tip and 
healed after dressing change. Both donor sites and recipient 
sites experienced I-phase healing. No secondary reconstruc-
tion was found. The mean length of follow-up was 13.8 months 
(range, 6 months to 4.5 years). The original defects showed flat-
ness and normal shapes. Structures neighboring eyes, nose and 
mouth did not present secondary deformation. The flap pig-
mentation and texture went well with the surrounding skin. All 
patients were satisfied with the surgical outcome. Relevant pa-
tient characteristics and flap information are shown in Table 1.

All patients completed VSS evaluation at 6 months after sur-
gery, and VSS scores ranged from 0-5 with a mean of 1.6±1.1. 
Mainly in pigmentation and vascularity, height/thickness and 
pliability are mostly close to normal skin. All VSS scores in table 
2. 

Discussion

According to previous studies, when a surgical incision or 
wound parallels the tension line, the tension imposed on the 
wound edge can be relieved, and the scar size minimized [13]. 
So the incision is usually designed according to the directions 
of Langer’s lines [14]. After more than a century’s exploration, 
modern surgeons prefer to set incisions, especially on the face, 
by integrating RSTLs and Kraissl’s lines [14]. Kraissl’s lines refer 
to wrinkles produced by muscular contraction and RSTLs by the 
internal tension of relaxed skin. Normally, RSTLs parallel the ex-
pressional wrinkles. The scar can be minimized and hidden if 
a surgical incision is set through a thorough consideration of 
RSTLs, contour lines, hairline, wrinkles, or boundary of facial 
subunits.   

Various flaps are commonly used in the clinic for facial de-
fects, including Rhomboid flap [15], bilobe flap [16], hatchet 
skin flap [17], kite-shape flap [18,19], etc. To design these flaps, 
incision lines should go in the direction of RSTLs, but this only 
applies to additional cut lines. It is difficult to develop all inci-
sions parallel to RSTLs. Therefore, after flap rotation and defect 
repairment, scars were exhibited in different directions, with at 
least one perpendicular to RSTL. The simple lines make the ro-
tating flap easier to do in the same direction or parallel to the 
RSTL. The rotation arc can be adjusted according to skin elastic-
ity and mobility [11]. A back cut incision can be made at the flap 
pedicle to facilitate rotation and advancement. But this incision 
can narrow the flap pedicle, making the whole flap easy to be 
twisted and impaired blood supply. The two incisions of the ro-

Figure 2: A 69-year-old woman with a 19mmx17mm defect on the 
left side of the upper lip (Left). An incision is made along the ver-
milion border of the lip, and a back cut incision in the nasolabial 
groove (Center). Ten-month follow-up (Right).

Figure 3: (A 66-year-old woman with a 25mmx23mm defect near 
the right nasal dorsum (Above, Left). An incision is designed along 
the nasolabial groove and a back cut incision in the tail end (Above, 
Right). Wound closure with the design of modified suture, thus re-
ducing and modifying the shape of the defect (Below, Left). One-
year follow-up (Below, Right).

Table 1: Patients Data.

Characteristic N %

Sex

 Male 31 55.4

 Female 25 44.6

Mean age ± SD, yr 53.9±14.4

Reasons for facial defect

 Benign tumors 32 57.1

 Malignant tumors 16 28.6

 Trauma 8 14.3

Defect locations

 Cheek 19 33.9

 Anterior to ear 11 19.6

Below endocanthion 8 14.3

 Surrounding nose 18 32.1

Defect area

 Range, mm 15×15-30×40.

 Mean defect area ± SD, mm 19.7±4.5×25.5±5.2

Table 2: Vancouver Scar Scale.
Mean (SD) Range

VSS 1.6±1.1 0-5

Pigmentation 0.7±0.5 0-2

Vascularity 0.6±0.5 0-2

Height/thickness 0.2±0.4 0-1

Pliability 0.04±0.2 0-1
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tation ARC are different in length, so skin wrinkles when rotated 
or “Dog-ears” may occur, usually at the site where the skin is 
thin, and the defect’s diameter is longer than 3cm, so Burow’s 
triangular incision should be added to lengthen the shorter 
edge. Some of that can be flattened through suture following 
the rule of halves. Also on this basis, homolateral double-ro-
tation flap, bilateral “O-Z” flap in opposite directions, and axe-
shape flap [20] can be created. This shows that the design of 
the rotation flap is flexible and varied, but the orientation of the 
improperly designed additional back cut line and incision arch 
closure line disrupts the harmony of the facial lines.

To solve this problem, we improved a suture skill, especially 
for round or larger defect areas, rotation will cause Burow’s tri-
angular and the original design line to extend beyond the RSTLs 
or skin line. The trick and advantages of the modified suture 
included: (1) With the E-F sutured, the shape of the defect area 
fits the flap shape better and the flap rotation angle becomes 
smaller; avoiding the need to cut the flap to match the defect 
area causing greater tension. (2) Suturing the chord EF mini-
mizes the intersection angle between AB and RSTLs. No line 
perpendicular to RSTLs appears, and the tension of the flap is 
reduced by large. (3) As the force of the string stretches the inci-
sion bow, the short back cut incision line also produces a slight 
angle with RSTLs as possible, which observes the principles of 
plastic surgery. Therefore, the modified suture can avoid the 
formation of Burow’s triangular and reduce the additional inci-
sion, even the dorsal incision; there is no reverse incision after 
the modification. 

The flap can be flexibly and easily made. Figure 3 illustrates 
steps 2 and 3 of the surgery. Modified suture and back cut inci-
sion reduce the flap tension. The scar is hidden in the nasolabial 
fold. The blood of the flap is supplied by the vasculatures under-
neath the dermis and inside the superficial fascia. The pedicle 
is wide enough, and the back cut does not impair the regular 
blood supply. Modified suture changes the wound shape, de-
creases the tension inflicted on the flap in rotation, and safe-
guards the normal blood supply. Therefore, this technique can 
be used for any soft tissue defect in the body, either circular or 
triangular. 

Conclusion

In conclusion, the modified suture combined with rotation 
flap to repair the facial defect can minimize the flap’s tension 
and the angle between flap edge and RSTLs. Scars can be hid-
den in RSTLs or contour lines between facial subunits. This 
reconstruction strategy favors the facial defect with a circular 
shape or a long diameter of around 3 centimeters.
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