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Abstract: Background: Round or oval defects are common in skin surgery. Functional and cosmetical reconstruc-
tion of defects in reparative process is critical for patients. Various flaps have been described, however, these flaps 
often result in longer scar or tip necrosis. To overcome these shortcomings, we modified O-T advancement flap on 
the basis of conventional O-T flap and observed the validity and complications during defect closure. Materials and 
methods: Defect transverse diameter was marked along the direction of minimum tension at the circular center. 
Extended line was drawn along defect transverse diameter with the same length of circular diameter. The skin was 
cut apart, and the flap was separated under the skin. Then the flap tips were sutured and fixed with the opposite 
center. After drainage, the defects were bandaged under compression. Results: This study includes a total number 
of 48 patients. We examined the location and size of defect and postoperative clinical courses. The follow-up period 
was from 3 months to 1 year. Overall, 41 of 48 patients achieved the satisfactory postoperative effect. Recurrence 
and limb dysfunction complication was not observed, except 2 cases of wound scar, 3 cases of wound infect and 
2 cases of flap tip necrosis. Conclusion: Modified O-T advancement flap is practical and safety. It overcomes the 
shortcomings of traditional O-T flap. Reconstruction of modified O-T flap is aesthetically acceptable. 
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Introduction

Conventional fusiform incision is the most com-
mon defect in surgery (Figure 1A). During the 
operation, the closure of fusiform incision usu-
ally results in longer postoperative scar in order 
to prevent “cat’s ear” [1]. In addition, round or 
oval defects commonly occur in the skin sur-
gery, especially during the tumor radial surgery 
[2]. Circular or oval wound healing demands 
enough blood supply of donor flap and suitable 
tension [3]. Thus, reconstruction is very impor-
tant for patients. The application of flaps aims 
to improve the surgical success rate and 
achieve the functionally and cosmetically good 
results [4]. In clinical operation, the application 
of flap has some flexibilities and limitations. If 
the defect is close to the important organ, the 
design of the flap should take into account the 
appearance and the function of the organ. If 
the defect is the organ with stronger tension, 
such as the scalp [5] or ankle flap [6], the ap- 
plication of flap is required to fully meet the 
needs of tension nearby. A classical advance-
ment flap, A-T flap, also named O-T flap, is wide-

ly used in various skin surgery [7]. The shape  
of the letter “A” is similar to the triangular skin 
defect. And the shape of the letter “T” is for- 
med by closing the triangular defect with two 
advancement flaps (Figure 1B and 1C). How- 
ever, the special design of O-T advancement 
flap often causes the excision of adjacent nor-
mal tissues and relatively long surgical scars. 
To overcome these limitations, we designed a 
modified O-T flap on the basis of conventional 
O-T flap. The modified O-T flap distributed the 
circular defect equally, made the long axis as 
the transverse incision of T shaped flap, and 
made the defect center as tension center. In 
this study, we explained the detailed operative 
techniques by presenting the related cases and 
addressing our experience with the modified 
O-T flap.

Materials and methods

Patients

In our experiments, we collected skin surgical 
patients from the Department of Dermatology 
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of Tianjin Medical University General Hospital 
and Tianjin Medical University Second Hospital 
from 2010 to 2016. A total of 48 patients were 
studied in the experiments, including 1 malig-
nant melanoma case, 2 trichoblastoma cases, 
15 basal cell carcinoma cases, 3 bowen dis-
ease cases, 25 pigmented nevus cases and  
2 sebaceous nevus. The age of the patients 
ranged from 9 to 87 years. The defect diameter 
was from 0.9 cm to 11 cm. Before surgery, the 
urine routine, coagulation function, liver and 
kidney function, blood sugar level, chest X-ray 
and abdominal ultrasonography were per-
formed. The risk of surgery was informed, and 
informed consent was signed before surgery. 
This study was approved by the ethics institu-
tion of our hospital.

Modified O-T flap design

Before surgery, we marked the scope of surgi-
cal defect and defect diameter in the center of 
circular extension of skin tension minimum. 
The incision edge intersection was set as point 

points a, b, c, d and a’ were marked at the 
lesion edge. The flap was separated under the 
skin. Point b was sewed with separated a1 and 
a2 after flushing the wound and squeezing the 
residual fluid as shown in Figure 2B. And then 
we arranged the flap according to Figure 2C, 
put the rubber strip drainage, bandaged under 
compression. After the absolute limit of opera-
tion area for 48 h, we pulled out the drainage, 
performed pressure bandage and removed the 
stitches according to the defect situation 
(Figures 3 and 4).

Results

The age of the patients ranged from 9 to 87 
years old. The follow-up period was from 3 
months to 1 year. We observed the wound infe- 
ct, tip necrosis degree, complications, the scar 
size and incision aesthetic extent during follow-
up period to monitor the outcome of modified 
O-T flap. Overall, no recurrence and limb dys-
function complication was observed and donor-
site scar was aesthetically acceptable in 41 of 

Figure 1. Schematic diagram of conventional fusiform incision (A) and O-T flap 
(B and C).

Figure 2. Schematic diagram of modified O-T flap. A. The extension of the line 
with the same length of the circular diameter was done along the extension of 
the defect transverse diameter, and the endpoint was set as point a’. B. Points 
a1 and a2 were produced after aa’ was cut apart. C. Points c and d moved to c’ 
and d’ respectively following flap arrangement to prevent “cat’s ear”.

a, and the opposite side 
was point b. Their vertical 
axis and the intersection  
of the incision were mark- 
ed as point c and point d, 
respectively. The extension 
of the line with the same 
length of the circular diam-
eter was done along the 
extension of the defect 
transverse diameter, and 
the endpoint was set as 
point a’ (Figure 2A). If the 
surgical defect was ellipti-
cal, the short axis was 
employed as far as possi-
ble. Points a1 and a2 were 
produced after aa’ was cut 
apart (Figure 2B). Point c 
and d were moved to c’ and 
d’ respectively following 
flap arrangement to pre-
vent “cat’s ear” (Figure 2C).

Surgical process

Routine preoperative skin 
preparation, operation field 
sterilization and towel sh- 
ow single were carried out. 
Surgical defect range and 
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48 patients, except wound scar in 2 cases, 
wound infect in 3 cases and flap tip necrosis in 
2 cases. The summary of patients was listed in 
Table 1.

Case 4

A 21-year-old woman was diagnosed with epi-
dermal nevus on the right upper arm by pathol-

Figure 3. The case with Becker nevus in thigh underwent modified O-T flap sur-
gery. A. Preoperative view. B. The modified O-T flap. C. Suture of four flap tips. 
D. Repair of the suture. 

Figure 4. The case with Becker nevus in the back underwent modified O-T flap 
surgery. A. Preoperative view. B. The modified O-T flap design. C. Repair of the 
suture. D. Photograph after 1 year of the operation.

Case reports

Case 1

A 48-year-old woman was 
diagnosed with Becker ne- 
vus on the left side of ili- 
ac by pathology diagnosis. 
The Becker nevus existed 
since she was born. No ob- 
vious expansion was found 
after adulthood. Recently, 
the patient required Beck- 
er nevus resection becau- 
se of itchiness. Modified 
O-T advancement flap was 
employed for reconstruc-
tion. The reconstruction re- 
sult was satisfactory with-
out major complications. 
The donor-site scar was 
small and aesthetically ac- 
ceptable (Figure 3).

Case 2

A 36-year-old man was dia- 
gnosed with Becker nevus 
on the left side of scapula 
by pathology diagnosis. We 
designed modified O-T ad- 
vancement flap for incision 
repair. One year postopera-
tively, a good aesthetic re- 
sult was noted without ma- 
jor complications (Figure 
4). 

Case 3

A 12-year-old boy was diag-
nosed with compound ne- 
vus on plantar by pathology 
diagnosis. The nevus grew 
older with the growth of 
age. The modified double 
O-T advancement flap was 
designed for reconstruc-
tion. Three years postoper-
atively, a good aesthetic 
result was observed with-
out major complications 
(Figure 6).
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ogy diagnosis. Because tension lines were not 
consistent with the horizontal and vertical axis 

Advancement flap is widely used for skin re- 
construction surgery, which transfers to the 

Table 1. Summary of patients information

Diagnosis Patients 
number Age Defect size 

(cm) Defect position Complication (case number)

Malignant melanoma 1 47 2.5*2.5 Crus None

Trichoblastoma 2 15/56 3*3/1.2*1.2 Arm, face None

Basal cell carcinoma 15 42-87 0.8*1.1-9*10 Face, scrotum, chest, abdomen Wound infection (1)

Bowen disease 3 67-78 3*3-6.2*6.5 Chest, abdomen, crus None

Pigmented nevus 25 9-62 1.5*1.5-13*8 Trunks, limbs, face Wound infection (2), scar (2), flap tip retraction (1), 
flap tip necrosis (1)

Sebaceous nevus 2 18-25 1.0*1.5-11*8 Limbs, face None

Figure 5. Schematic diagram of modified double O-T flap when the tension is 
stronger. A. bb’ incision on the opposite side of aa’ was designed to relieve 
the tension. B. The four separated flap tips were suture. C. The defects were 
sutured and repaired.

Figure 6. The case with Becker nevus in foot underwent modified double O-T 
flap surgery. A. Preoperative view. B. The design of modified double O-T flap. 
C. Suture of the defects. D. Postoperative view of the defect after 3 years of 
operation.

of ellipse, the modified O-T 
advancement flap in spe-
cial operation was design- 
ed and employed for sur-
gery. Reconstruction result 
was satisfactory, with no 
major complications. The 
donor-site scar was small 
and aesthetically accept-
able (Figure 7).

Discussion

Round or oval postopera-
tive wound is the most 
common defect in skin sur-
gery. Various classical flaps 
are developed for clinical 
surgery to protect the func-
tion of surgical area, redu- 
ce the tension and postop-
erative complications and 
beautify the appearance. 
Rotation and transposition 
flaps are widely used for 
round or round-like defects 
[8]. However, to keep as lit-
tle tension as possible af- 
ter wound closure, the arc 
length of rotation flap is 
required to be 3-4 fold of 
the length of defect, and 
the size of flap is more larg-
er than that of defect [9]. 
Rhomboid and bilobed 
flaps, as classic rhomboid 
flaps are limited in the 
design of flap position, inci-
sion diameter, rotation 
angle, which require the 
rich experiment and great 
skill of the operators [10]. 
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defects along a straight line without rotatory 
movement [11], such as O-T flap. As classical 
advanced flap, O-T flap is broadly applied for 
surgical trace hide [7]. However, the special 
design of O-T flap results in the excision of ad- 
jacent normal tissues and relatively longer sur-
gical scars [12]. To overcome these shortcom-
ings, we designed and employed the modified 
O-T flap on the basis of traditional O-T flap. The 
traditional O-T flap sets the tangent of circular 
defect as the incision, and the tension center is 
localized in the edge of adjacent circular defect. 
However, the modified O-T flap distributes the 
circular defect equally, makes the long axis as 
the transverse incision of T shaped flap, and 
makes the defect center as tension center, 
which effectively distributes the tension to 
relieve the tension of each advancement flap. 
Compared with the traditional O-T flap, the 
damage on the surrounding tissues of modified 
O-T flap is lighter, and the surgery operation is 
at an appropriate difficulty level. In addition, 
good blood supply ensures the survival of flap. 
In the surgical practice, we found that the oper-
ation technology is focused on its tension cen-
ter: the suture and fixation of two flaps with 
point b intersection. The strongest tension 
point is on the position of flaps intersection, so 
it is crucial for fixation method. According to our 
experience, it is viable to apply eight or cross-
over suture method for the intersection [13]. 
What’s more, removal of this suture is neces-
sary to delay 2-4 d, or the event of flap tip 
retraction occurs to union delay. In our experi-
ments, the modified time of suture and stitches 
avoided flap tip retraction or necrosis caused 
by traditional O-T flap.

During surgery, the operation of modified O-T 
flap depends on the character of surgical site. 

For example, if the tension is stronger, we 
design bb’ incision on the opposite side of aa’ 
to relieve the tension and obtain ideal aesthetic 
results (double O-T flap, Figures 5 and 6). When 
tension lines are not consistent with the hori-
zontal and vertical axis of ellipse, or there are 
some important organs in the neighborhood, 
the horizontal side could be at some angle with 
the vertical side of T flap (Figure 7). Modified 
O-T flap is very useful for the repair of larger 
defect. Because of the specificity and tractabil-
ity of facial reconstruction, it is hard to employ 
modified O-T flap for facial reconstruction. So 
more work needs to be done for facial recon- 
struction.

Taken together, the application of modified O-T 
flap could effectively reduce the closure ten-
sion, maintain the operative area function and 
improve aesthetic appearance. Modified O-T 
flap is practical and safety, which is worthy of 
clinical application.
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