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Abstract  

Objective: During the period of COVID-19 pandemic, the reconstructive surgeons don't want to take risks 

of complex and long operations, and to struggle with long recovery time after surgery as well as with 

associated donor-site morbidity. Therefore, they prefer much more simple techniques. The objective of this 

study is to evidence that skin traction technique is a simple, short term, useful, and good option for closing 

open wound complex defect which needs the reconstruction with large flap. 

Methods: Skin traction techniques were applied to ten patients who had large complex defects in our clinic 

between March 2020 and March 2021. Patient’s data including demographic characteristic, comorbidities, 

causes of defects, anatomic localization of defects, size of defect, time of closure defect, time interval of 

tightening suture, number of tightening sutures, time of staying in hospital, general complication was 

recorded. 

Results: The study included 8 males and 2 females. The average age of patients was 42.8 years ranging from 

22 to 60. The size of defects ranged between 8x5 cm and 18x10 cm with an average of 11.7x7.2 cm. The 

average duration of follow-up was 6 months. After 3 months, we evaluated subjectively quality of skin 

thickness, mobility, and colour. Skin was thinner and less mobile in the areas that were reconstructed with 

graft when compared with skin traction territories where the colour of skin was also normal in the cases with 

skin defect which was repaired by primarily closure after skin traction. All patients were satisfied with results. 

Complications such as skin necrosis at the traction site and hematoma were not observed. Superficial wound 

infection was seen in one patient, and it was resolved with antibiotherapy. 

Conclusions: We suggest using the traction suture technique for complex defects as an easy, cheap, and 

short-time procedure to reconstruct large and complex skin defects especially in recipient vessel problems, 

cases suffered from flap failure, patients with comorbidities and special conditions (for example, during the 

COVID-19 pandemic). 
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Introduction  

Many surgical methods have been applied for the 

closure of large skin defects such as primer skin graft, 

vacuum assisted closure, tissue stretching and 

expansion, local flaps, and free flaps. These methods 

are preferred according to criteria as follows: 1. 

exposed of nerve, vessel, bone, and tendon, 2. 

presence of deperiosted bone, 3. localization and size 

of the defect, 4. the degree of nerve and vascular 

injury, and 5. detailed history of patient as age and 

associated vascular comorbidity (1). 

Reconstructive ladder goes through simple to 

complex. However, this diagram may be reversed for 

complex large defect when no suitable recipient 

vessels and no options of reliable local flaps are found 

and already all free flaps options are exhausted (1, 2). 

During the period of COVID-19 pandemic, the 

reconstructive surgeons don't want to take risks of 

complex and long operations, and to struggle with 

long recovery time after surgery as well as with 

associated donor-site morbidity. Therefore, they can 

prefer much more simple techniques as medical 

dressing with different drug, VAC (vacuum assisted 

closure) therapy, and skin traction.  

Optimal amplitude mechanic force, tension and 

waveform may provide skin elongation due to skin’s 

viscoelastic properties. Primary closure may be 

provided by the viscoelastic properties of the skin. 

The skin’s mechanic properties such as mechanical 

creep and stress relaxation were described more than 

40 years ago (1, 2). As a result, if skin is stretched 

with a constant force as a result, skin will expand 

during it is kept under tension, the phenomenon is 

called as mechanical creep. If the skin is stretched to 

a constant distance, it will expand. The reduction of 

force or tension on the skin over time after it has 

expanded is called stress relaxation. Tissue traction 

can be used for closure complex defect by utilizing 

skin’s mechanic properties (3, 4). 

The aim of this study is to evidence that skin 

traction technique is simple, short term, useful, and 

good option for closing open wound complex defect 

which needs the reconstruction with large flap. 

 

Methods 

Skin traction techniques were applied to ten 

patients who had large complex defects in our clinic 

between March 2020 and March 2021. The essential 

approval was obtained from Alaaddin Keykubat 

University Training and Research Hospital to use the 

hospital database. The study protocol was approved 

by the ethics committee of Faculty of Medicine, 

Alanya Alaaddin Keykubat University. Patient’s data 

including dermographic characteristic, comorbidite, 

causes of defects, anatomic localization of defects, 

size of defect, time of closure defect, time interval of 

tightening suture, number of tightening suture, time 

of staying in hospital, general complication were 

recorded. 

 

Surgical Technique 

Serial debridments were performed till the 

nonviable tissue was discarded in all patients. Skin 

traction sessions were initiated with using simple skin 

sutures across the wound edges with 2.0 prolen which 

had cutting needle while patients were under sedation 

or local anasthesia. First suture loop was placed at 1,5 

cm away from wound edges on the healthy skin. 

Minimal three and maximum ten traction sutures 

were needed for each of defects. The skin traction was 

applied untill the skin was blanched and appeared too 

tight. All wounds were cleaned, and their dressings 

were changed daily. When skin relaxation was 

achieved, traction suture was renewed. However, 

renewing time was different in all patients due to their 

skin mechanical properties. In the follow-up period, 

the skin edges and distal extremity were evaluated by 

clinical observation—capillary refilling, skin color, 

peripheric artery pulsation, and sensation— 

 

Results 

The study included 8 males and 2 females. The 

average age of patients was 42.8 years ranging from 

22 to 60. The etiological causes of defects were traffic 

accident in four patients, gunshot injury in two 

patients, job-related injury in one patient, diabatic 

foot in one patient, whereas one of them has 

congenital foot deformity. When the location of 

defects was evaluated, the defects were located in the 

lower extremity in nine cases and in the upper 

extremity in one case. The size of defects ranged 

between 8x5 cm and 18x10 cm with an average of 

11.7x7.2 cm (Table 1).  
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Patient Age (year) Gender Localization of defects Size of defect (cm) 

1 22 M L-LE  Anterolateral tibia 12x10 

2 41 F R-UE Forearm 12X8 

3 58 M L-LE Calcaneus 8X5 

4 25 F L-LE Plantar surface 9x5 

5 60 M R-LE Medial tibia 11x10 

6 34 M L-LE Anteriolateral tibia 12x10 

7 50 M L-LE Foot lateral surface 10x4 

8 35 M R-LE Anterior tibia 9x5 

9 55 M L-LE Knee medial surface 10x5 

10 48 M L-LE Anterolateral tibia 18x10 

 

Debridement’s and skin traction procedures of all 

the patients were generally performed by ambulatory 

surgery under local anesthesia. Also, vacuum assisted 

therapy and traction sutures were used 

simultaneously in one patient. Skin traction provided 

enough time for evolving granulation tissue and 

decreasing defect sizes in five patients and then these 

defects were grafted. Skin tractions were enabled us 

to close five of these defect primarily. 

The average duration of follow-up was 6 months. 

After 3 months, we evaluated subjectively quality of 

skin thickness, mobility, and colour. Skin was thinner 

and less mobile in the areas that were reconstructed 

with graft when compared with skin traction 

territories where the colour of skin was also normal 

in the cases with skin defect which was repaired by 

primarily closure after skin traction. All patients were 

satisfied with results.  

Complications such as skin necrosis at the traction 

site and hematoma were not observed. Superficial 

wound infection was seen in one patient, and it was 

resolved with antibiotherapy. 

 

Case Reports 

 

Case 1 

A 22-years-old man underwent gunshot injury, 

and 12x10 cm soft tissue defect was on the 

anterolateral tibia with exposed tibia bone and 

tendons. The wound was prepared for closure of 

defect by debridement. Six traction sutures were 

placed with 2.0 prolen and then sutures were 

tightened within three days. Defect could be repaired 

with primary closure expect only a limited area in 

which splint thickness graft was used. The wound was 

healed after a month (Figure 1). 

 

 

 
Figure 1. Photographs of case 1st (A: View of defect before debridement, B: View of exposed tendons and tibia bone after debridement, C: View 

of repaired defect by skin traction and skin graft after 2 months postoperatively) 
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Case 2 

A 58-year-old man who was referred with the 8x5 

cm diabetic ulcer on the left heel with exposed 

calcaneus bone. After debridement, four traction 

sutures were used, and sutures were tightened within 

six days when defect was closed. The defect was 

closed by using simple interrupted sutures. The 

wound was healed after twenty-one days (Figure 2). 

 
Figure 2. Photographs of case 2nd (A: View of defect of heel 

preoperatively, B/C: Application of skin traction, D: View of repaired 

defect by skin traction after 6 months postoperatively) 

 

Case 3 

A 25-year-old female patient who had congenital 

foot deformity: There was a 6x5 cm pressure sore on 

the plantar surface of the foot, in which the plantar 

fascia was exposed due to the changes in areas which 

were the load-bearing and imposed to pressure. 

Plantar forefoot defect was closed by medial plantar 

Fascio cutaneous island flap. Unfortunately, after 

total flap necrosis skin defect with an area of 9x5 cm 

was observed. Therefore, other reconstruction 

options were not remaining. Five traction sutures 

were used and tightened sequentially every 7 days. 

The defect was closed by using simple interrupted 

sutures. The wound was healed after forty-five days 

(Figure 3). 

 

 

 
Figure 3: Photographs of case 3rd (A: View of defect before debridement, 

B/C/D/E: Application of skin traction, F: View of repaired defect by skin 

traction in the early postoperative period) 

 

Discussion 

Soft tissue defects can be repaired by various 

reconstruction methods. Complex defects of upper or 

lower extremity which are with exposed tendon, 

vascular structure, and nerve are difficult for 

reconstruction (1). This kind of large defect needs 

free flaps because of restricted options of local flap, 

no suitable pedicle, and the needs for flaps with 

different textures. Yet, this method requires long 

operation times, experienced surgeon, suitable 

recipient vessel with donor area morbidity (1). 

Especially if there is not a good recipient vessel, 

sometimes it leads to amputation. Also, after flap 

failure, the surgeon has no other option when limb 

salvage is still feasible (1,5).  

VAC device should not be used for covering over 

extensive bone or an extensive fracture line. 

Therefore, the indication of VAC device is restricted. 

VAC device is a valuable adjunctive therapy method. 

Medical dressing is a long-term treatment which has 

an important disadvantage because of infection (2).  

During the COVID-19 pandemic, some easier 

surgery methods with a short operation time and an 

ease of postoperative care, and without donor site 

morbidity are more suitable instead of more 

aggressive procedures. In accordingly, skin traction is 

a preferred option (6).  
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The mechanical properties of human skin and 

visco-elastic parameter were described by Gibson in 

1977. The viscoelastic property of mechanical creep 

and stress relaxion were adverted in various studies 

(7). Mechanic stimuli such as shear force, tension, 

compression, and hydrostatic pressure convert to 

electrical signal by mechanosensory and mechanic 

stretching modulates growth direction (3, 4, 8). 

Mechanical creep means that if skin is stretched with 

constant, optimal amplitude force, it will grow and 

extend. Extensible connective tissue contains fibrous 

collagen network and elastin within extracellular 

matrix. Also stress relaxation mean if the skin is 

stretched to constant distance, skin will extend and 

then the tension of skin will reduce (9, 10). 

Consequently, skin is elongated by this viscoelastic 

property, and thus skin allows to use primary closure 

of wound.  

Multiple techniques subsist to close wound and 

fasciotomy or perform scar revision by 

dermatotraction such as Schoelace tecnique, 

Marburger skin approximation (11), skin traction 

wire (12), clips and needles method (9), skin tape 

application, skin streching device, and presuturing 

(13). The major disadvantage in these techniques is 

need additional surgical instruments; as an example, 

a silastic vessel loop is needed for schoelace 

technique. In our technique, any of specific surgical 

instruments is not used except sutures. Skin traction 

technique is cheaper and easier than the other 

techniques.  

Another advantage of our technique is that the 

quality of skin was always found to be satisfactory. 

Stretching site was preserved of sensation and colour. 

Five of defects could be closed primary and three of 

defects were closed with STSG. However, this 

method allows a significant decrease in applied graft 

area. Stretching site is more successful in terms of 

skin sensation and colour than graft area.  

The stretching force as a limiting factor for using 

this technique has not been exaggerated because of 

skin viability. Safe stretching indicator was defined 

as skin pallor and pain. Another limiting factor is the 

difficulty of using irregular traumatic wound. 

 

Conclusion 

The suggested method can be applied with cheap 

and available materials in everywhere and everybody, 

depending on viscoelastic properties and ability of 

expandability of skin. We suggest to use the traction 

suture technique for complex defects as an easy, 

cheap, and short-time procedure to reconstruct large 

and complex skin defects especially in recipient 

vessel problems, cases suffered from flap failure, 

patients with comorbidities and special conditions 

(for example, during the COVID-19 pandemic). 
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