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Case Report

In massive skin defect, split skin graft is used for coverage. 
However, this would require surgery at another site to harvest 
the donor skin graft. Complications of such procedure include 
pain as well as wound healing problems. In addition, for a mas-
sive defect, there may be a lack of available donor site that is 
cosmetically acceptable to the patient. The Tissue Engineering 
Centre of Universiti Kebangsaan Malaysia Medical Centre has 
developed an alternative treatment to circumvent this problem. 
MyDermTM is an engineered bilayer skin substitute that is fully 
autologous. To construct the graft of about 100 cm2, full-thick-
ness skin measuring 2 × 3 cm2 is required. Complications such 
as scarring, pain, and infection will be minimal when the size 
of the donor site is small. Moreover, the skin is harvested from 
the skin folds at the groin orthe back of the joints. We report a 
case of large skin defect as a result of open fracture followed 
by infected fasciotomy successfully treated with MyDermTM.

Case Report

A 44-year-old gentleman who sustained an industrial injury to 
his left leg was referred to our center from a district hospital. 

The patient was a nonsmoker with no other comorbidities. On 
examination of the left leg, proximally there were 2 puncture 
wounds over the anterior aspect. The leg was swollen and ten-
der, and the range of motion of the left knee and ankle was 
restricted due to pain. The left foot was pale, cold, and with a 
capillary refilling time of more than 2 seconds. Vascular 
assessment revealed that the popliteal artery, dorsalis pedis 
artery (DPA), and the posterior tibial artery (PTA) were not 
palpable. Doppler ultrasound failed to show any signals from 
PTA and DPA but confirmed patency of the popliteal artery. 
Both femoral arteries showed strong pulses as did the contra-
lateral popliteal arteries of PTA and DPA.
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Abstract
Open fracture Gustilo-Anderson grade IIIC is associated with higher risk of infection and problems with soft tissue coverage. 
Various methods have been used for soft tissue coverage in open fractures with large skin defect. We report a case of a patient 
who had grade IIIC open fracture of the tibia with posterior tibial artery injury. The patient underwent external fixation and 
reduction. Because of potential compartment syndrome after vascular repair, fasciotomy of the posterior compartment was 
performed. This wound, however, became infected and because of further debridement, gave rise to a large skin defect. A 
tissue engineered skin construct, MyDermTM was employed to cover this large defect. Complete wound closure was achieved 
35 days postimplantation. The patient then underwent plating of the tibia for nonunion with no adverse effect to the grafted 
site. The tibia eventually healed 5 months postplating, and the cosmetic appearance of the newly formed skin was satisfactory.
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Radiography of the left leg revealed a comminuted frac-
ture of the proximal third left tibia and fibula. Given the 
strong possibility of vascular compromise to the left leg, 
urgent CT angiogram was requested. There was total atten-
uation of the left posterior tibial and peroneal arteries distal 
to the left tibio-peroneal trunk. The anterior tibial artery was 
patent. The left dorsalis pedis artery was opacified. Thus, a 
diagnosis of open comminuted fracture of the left tibia and 
fibula with left PTA injury (Gustilo-Anderson grade IIIC) 
was made.

He underwent wound debridement and exploration 
approximately 10 hours after injury. Cross ankle external 
fixation was applied, and the fracture was reduced. Since 
compartment syndrome is a potential complication after 
vascular injury, prophylactic fasciotomy over the medial 
aspect of the leg was performed. Exploration revealed that 
there was an intimal injury at the proximal end of the left 
posterior tibial artery causing thrombosis. Thrombectomy 
and resection of the affected segment were performed with 
reverse long saphenous vein interposition repair.

Postoperatively, circulation to the left lower limb was 
restored. However, the fasciotomy wound became infected 
with Pseudomonas aeruginosa. He was commenced on anti-
biotics and underwent wound debridement. Consequently, 
measurement of the fasciotomy wound 10 days after surgery 
was 20 cm × 5 cm (Figure 1).

The options of skin coverage were discussed with the 
patient. Coverage with split skin graft would result in a 
large donor site wound. Consequently, he opted for cover-
age with MyDermTM. Once the patient had agreed and con-
sented to be enrolled in the MyDermTM clinical trial, a 
screening process was performed to ensure that there were 
no ongoing infections or other conditions that would cause 
immuno-suppression. These included serology tests, white 
blood cell count, and swab culture.

Ethics approval for the MyDermTM trial was obtained 
from Universiti Kebangsaan Malaysia Medical Research 
and Ethics Committee (UKM-MREC) prior to skin harvest-
ing and blood collection (approval code: FF-069-2003). 
The research project is compliant with the International 
Conference on Harmonization (ICH)–Good Clinical 
Practice Guidelines. Written informed consent was obtained 
from the patient.

Approximately 250 mL of intravenous blood and a full-
thickness skin graft measuring 3 × 2 cm2 from the right 
inguinal region were harvested from the patient and sent to 
the Good Manufacturing Practice–Compliant laboratory in 
the Tissue Engineering Centre, Universiti Kebangsaan 
Malaysia Medical Centre where the production of 
MyDermTM was performed. In the laboratory, the blood was 
fractionated into approximately 25 mL of plasma and 100 
mL of serum. The skin graft was subjected to enzymatic 
digestion to liberate the keratinocytes and fibroblasts. This 
was followed by in vitro cell expansion using commercial 

culture media supplemented with the patient’s autologous 
serum. Six weeks later, MyDermTM, the bilayered skin con-
struct was produced by polymerizing the keratinocytes and 
fibroblasts in patient’s autologous plasma to form separate 
layers of hydrogel that were stacked on top of one another.5-7 
MyDermTM was sent to the operating theatre within an hour 
prior to the surgery. MyDermTM along with a piece of silk 
(Otosilk, Boston Medical Products, Shrewsbury, MA, USA) 
that serves as a carrier, was secured to the wound with sta-
ples (Figure 2), followed by silicone nonadhesive dressing 
(Mepitel, Mölnlycke Health Care, Norcross, GA, USA) and 
crepe bandage.

Wound inspection performed 4 days postoperatively 
revealed that there was good uptake of the graft. The wound 
was clean without seropurulent discharge. At assessment 
day 35 postgrafting, the recipient site had healed completely 
(Figure 3). The newly formed skin appeared pale due to the 

Figure 1. Fasciotomy wound 10 days after trauma.

Figure 2. The implantation with MyDermTM covered with 
silicone nonadhesive dressing.
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lack of pigmentation. The donor site wound also healed 
without complications.

On follow-up, approximately 1.5 months after complete 
wound closure (5 months after trauma), radiography of the 
left tibia and fibula revealed no evidence of callus forma-
tion and a broken Shanz pin (Figure 4). At this point, the 
newly formed skin appeared healthy with no contraction. 
Thus, the patient underwent open reduction and plating of 
the left tibia. In order to avoid violation to the skin graft, the 
team inserted the plate from the lateral side using minimally 
invasive technique.

The last documented follow-up of the patient was 
approximately 5 months after plating of the tibia. There was 
no complication of wound healing despite delayed union of 
the fracture requiring further surgery. There was full range 
of motion (ROM) of the right hip, knee, ankle, and toes. The 
patient had returned to work with no limitation in function. 
Cosmetically, the patient was satisfied with the result of the 
skin coverage with MyDermTM. No gradual migration of 
pigmentation from the surrounding skin or skin contraction 
was noted. Radiograph (Figure 5) showed a callus forma-
tion, a satisfactory position of the plate with the restoration 
of the alignment of the tibia.

Discussion

Open fractures commonly occur in young males as a result 
of sports injury, falls from height, or road traffic accident.1 
Because of its limited soft tissue coverage, the tibia is a 
common site of open fracture in the lower limb with Gustilo 
type III accounting for approximately 45% of all open tibial 
fractures. Complications associated with open fractures 
such as deep infection, compartment syndrome, and non-
union are reported to be higher in Gustilo IIIC open 

fractures.2 The aims of management for these patients are 
skeletal stabilization, restoration of vascular continuity, and 
soft tissue coverage. In our patient, the initial wound was 
extended to perform fasciotomy for prevention of compart-
ment syndrome. Problems arose in the management of skin 
closure for large fasciotomy wound.

The gold standard for skin closure for large fasciotomy 
wound is split skin grafting. However, skin grafting has sev-
eral disadvantages, one of which is donor site morbidity. The 
use of mesh can increase the size of the skin graft, but despite 
this, some patients are reluctant to have a secondary scar. 
Thus, the concept of harvesting and culturing skin is appeal-
ing whereby the size of the harvested skin is small and can be 
located at a hidden region such as the elbow or groin crease.

The use of MyDermTM has allowed us to circumvent this 
problem. A small area of skin from the inguinal region was 
harvested and cultured to give an adequate size of skin for 
wound closure. There was no incidence of donor site mor-
bidities such as pain, infection, and cosmetic problems. 
However, one of the disadvantages of this technique was 
the length of time required for skin culturing which was 
approximately 5 weeks. During this time, the skin defect 
would potentially be susceptible to pathogens, which could 
have delayed his recovery. Daily dressing was required, and 
rigorous precautions were taken to prevent wound infec-
tion. Thus, the cost incurred to the patient would also 
increase with respect to wound management and also delay 
in return to work. Nevertheless, for young patients in whom 
cosmetic appearance is a major factor in decision making, 
the small donor site in this technique would be appealing.

Figure 3. Wound appearance 35 days after application of 
MyDermTM.

Figure 4. Radiographs of the right tibia 3 months after 
MyDermTM implantation and 5 months after initial trauma showing 
no evidence of callus formation a broken proximal Shanz pin.
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It is difficult to comment on the quality of the skin com-
pared with split skin graft as no parallel comparison is pos-
sible in this case. The absence of skin contraction and the 
need to deal with donor site morbidities were appreciable. 
The patient had a secondary surgery to his leg near the 
vicinity of the graft. During surgery, a certain amount of 
manipulation was required, to preserve the cosmetic aspect 
of the newly formed skin. The graft itself did not affect the 
healing rate of the fracture after plating was performed.

There are commercially readily available dermal regen-
eration templates, which are beneficial in the treatment of 
deep wound defect with exposure of underlying bone and 
tendon. It produces a healthy bed of granulation tissue 
which would ultimately be suitable for skin grafting. 
Furthermore, it is particularly advantageous in situation 
where increase risk of infection is anticipated such as in the 
treatment of diabetic foot ulcer.3 However, where the main 
problem is skin defect such as in our patient, with no expo-
sure of the underlying bone and tendon dermal, regenera-
tion template is less useful. Ultimately skin graft is still 
required.

MyDermTM is more comparable to other cell-based bio-
engineered dermal substitutes in the market such as 
Apligraf and Dermagraft. Apligraf is a bilayered skin sub-
stitute composed of keratinocytes and fibroblasts from 
neonatal skin and a bovine collagen matrix while 
Dermagraft is a single layered skin substitute composed of 
fibroblasts only derived from neonatal skin and a synthetic 
bioabsorbable scaffold.4 On the other hand, MyDermTM is 
totally autologous and contains no animal-derived 

components.5 This further enhances its safety profile. The 
presence of living cells had been shown to accelerate par-
tial to full thickness wounds.4,5 and bilayered is superior to 
single layered substitutes in healing full thickness lesions.6 
As the cells are autogenous in nature, theoretically they 
should also persist longer in the newly regenerated skin 
compared to cells from allogenic source. The only short-
coming for such autologous product is the long waiting 
time as its production can only be initiated after receiving 
the biopsy and blood from the patient. The processing time 
for MyDermTM typically spans from 4 to 6 weeks with a 
product shelf life of at least 72 hours at 4°C.7

In conclusion, MyDermTM has the potential to be an 
alternative to standard skin grafting process for massive 
wound coverage.
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