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Postburn scar and contracture (PBSC) occur after severe burn injuries, and the deformity causes functional problems in the
patients. The patients have difficulty even with simple everyday tasks, so their socioeconomic status seems to be limited or
rather to be in a poor stage. This makes the quality of their daily life very low. Certainly, sooner or later, the postburn contracture release operation is performed to restore the functions such as flexion, extension, rotation, and other movements of
the injured region. We present the case of a patient who has suffered PBSC for an extended period, and, at last, she has had
a PBSC releasing operation with the composite skin graft, split-thickness skin graft with a dermal substitute. (J Korean Burn
Soc 2022;25:9-12)
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INTRODUCTION

CASE REPORT

PBSC deteriorates the daily function status in burn in-

A forty-year-old woman visited the outpatient depart-

jury patients. There are various ways to release the scar

ment (OPD) of Plastic Surgery (PS) for PBSC. The patient

and contracture. A skin graft is one choice that replaces

had a 3rd-degree scalding burn on her right arm, should-

the contracture tissue with intact skin of other body parts.

er, and chest approximately 30 years ago during her

The full-thickness skin graft (FTSG) is a graft that con-

childhood. The scar and contracture were so severe that

tains the epidermis and the entire dermis, whereas the

she could not have moderate loading physical activities

split-thickness skin graft (STSG) includes the epidermis

[1-3] with her right arm and shoulder. When the patient

and only some parts of the dermis. Therefore, the differ-

had to carry the stuff or turn around to hold an object,

ence between them is dependent on the degree of depth

she had awkward movements: the free rotation of the

in the dermis: the whole dermis or a portion of the

shoulder was limited, and the elbow was not fully ex-

dermis. In our case, the composite graft, STSG with a der-

tended due to the contracture of the skin on the joints

mal substitute, provides quite a result of uptake and

seen in Fig. 1. With the limitation of shoulder and elbow

durability.

movements, the spine had to be twisted exaggeratedly on
one side to hold the thing with her right hand. For many
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years, she had done the routine of such movement for
simple tasks every day, and, consequently, scoliosis had
been developed in the spine. The patient was too reluctant to have an operation due to the cost and the doubt
about its result. After a couple of visits to the OPD of PS,
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the patient decided to have the contracture release surgery and skin graft with the dermal substitute, MatriDermf®,
on the right anterior shoulder and armpit only. The contracture of the right shoulder caused no free rotation of
the shoulder, and, unfortunately, it prevented her from
performing simple chores at work.
At operation, the scar & contracture tissues of the skin
and dermis were almost all removed, and some amount
of reticular dermal tissues on the subcutaneous layer
were exposed. During the skin and dermal excision, the
strong fibrosis bands on the reticular layer of the lower

Fig. 1. The free rotation of the shoulder is limited, and the
elbow is not fully extended due to the contracture of the skin
on the joints.

Fig. 4. The skin graft is well transplanted on POD 21.

Fig. 2. The strong fibrosis bands on the reticular layer of the
lower dermis are observed.

Fig. 3. The composite graft, the dermal substitute and splitthickness skin graft (STSG), is transplanted.

Fig. 5. 2 months after the surgery.
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dermis were observed (Fig. 2), and they had to be ob-

Therefore, contracture tissues and α-SMA stroma in

literated. The dermal substitute was placed on the ex-

the dermis were removed at our patient’s operation. An

posed area, and a split-thickness skin graft (STSG) taken

elastin-based dermal substitute, MatriDerm®, was placed

from the thigh was planted on it, as seen in Fig. 3. The

on the wound bed first, and next, STSG was transplanted

operation was completed with a compression dressing.

on it. The scar formation and contracture are not ex-

Afterward, total stitches-out were done in about three

pressed fully due to the decreased collagen levels in STSG

weeks. The skin graft was well transplanted without com-

and MatriDerm®; in addition, elastin components in the

plications, as seen in Fig. 4, 5. Indeed, the patient was sat-

dermal substitute also assist wound healing.

isfied with the treatment and got better off in daily living

It is often said, “stop bad ones and start good ones to

activities. The patient wishes to have another contracture

keep in good shape” To relieve the distress of the PBSC

releasing surgery on the right elbow joint later: she is cur-

patients, the surgery is to remove or release the con-

rently working the night shift to cover the cost of another

tracture and transplant an intact skin graft with a proper

operation.

dermal substitute on the PBSC wound.

DISCUSSION
The contracture releasing operation with a skin graft is
needed to improve the functional status of the PBSC

CONFLICTS OF INTEREST
No potential conflict of interest relevant to this article
was reported.

patients. The main scar tissues in the skin and dermis are
composed of the complicated chains of collagen fibers I

REFERENCES

and III, which are over-expressed by hypertrophic scar fibroblasts [4]. At first, to break down the network of the
collagen fibers, the excision of scar tissues on the skin and
dermis is carried out relentlessly until the lower level of
the dermis is displayed. Then, fibrotic solid bands are
seen on the reticular dermal tissues above the subcutaneous layer, as seen in Fig. 2, and, as far as concerned,
they seem to be responsible for the PBSC.
In the wound healing process, elastic fibers and elastin
proteins in the extracellular matrix provide the pathways
for collective cell migration, such as fibroblasts, keratinocytes, leukocytes, etc. [5]. Collagen synthesis is promoted
by the migrated fibroblasts from which myofibroblasts
are differentiated, and, at the open wound bed, the myofibroblasts control bleeding by contraction of the ruptured
vessels. However, overproduction of myofibroblasts causes scar and contracture in the wounds [6]: myofibroblasts
express α-smooth muscle actins (α-SMA), which are
mostly staining and covering the vessel wall but are also
found in the lower dermis in the case of hypertrophic scars
[7]. It is postulated that excess α-SMA levels upregulate
fibroblast contractile activity [8,9]. Then, it overextends
the wound healing process with more collagen synthesis
by fibroblasts.

1. Pham, T. N., Goldstein, R., Carrougher, G. J., Gibran, N. S.,
Goverman, J., Esselman, P. C., … Schneider, J. C. (2020). The
impact of discharge contracture on return to work after burn
injury: A Burn Model System investigation. Burns, 46(3),
539-545.
2. Oosterwijk, A. ., Nieuwenhuis, M. ., van der Schans, C. ., &
Mouton, L. . (2018). Shoulder and elbow range of motion for
the performance of activities of daily living: A systematic
review. Physiotherapy Theory and Practice, 34(7), 505-528.
3. Goverman J, Mathews K, Goldstein R, et al. Adult contractures in burn injury: a burn model system national
database study. J Burn Care Res 2017;38:e328-36.
4. X. Q. Wang, Y. K. Liu, C. Qing, and S. L. Lu, “A review of
the effectiveness of antimitotic drug injections for hypertrophic scars and keloids,” Annals of Plastic Surgery, vol. 63,
no. 6, pp. 688-692, 2009.
5. J. F. Almine, S. G. Wise, and A. S. Weiss, “Elastin signaling
in wound repair,” Birth Defects Research. Part C, Embryo Today,
vol. 96, no. 3, pp. 248-257, 2012.
6. S. J. Oh and Y. Kim, “Combined AlloDerm® and thin skin
grafting for the treatment of postburn dyspigmented scar
contracture of the upper extremity,” Journal of Plastic, Reconstructive & Aesthetic Surgery, vol. 64, no. 2, pp. 229-233, 2011.
7. L. J. van den Broek, F. B. Niessen, R. J. Scheper, and S. Gibbs,
“Development, validation and testing of a human tissue
engineered hypertrophic scar model,” ALTEX, vol. 29, no. 4,
pp. 389-402, 2012.
8. B. Hinz, G. Celetta, J. J. Tomasek, G. Gabbiani, and C.

12

대한화상학회지 Vol. 25, No. 1, 2022

Chaponnier, “Alpha-smooth muscle actin expression upregulates fibroblast contractile activity,” Molecular Biology of the
Cell, vol. 12, no. 9, pp. 2730-2741, 2001.

9. G. C. Sephel and S. C. Woodward, “Repair, regeneration, and
fibrosis, ” in Rubin ’s Pathology, E. Rubin, Ed., pp. 84-117,
Lippincott Williams & Wilkins, Baltimore, 2001.

