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Among multidisciplinary surgical approaches for 
postburn cervical contractures, skin grafts (SGs) 
are often a preferred option because they offer 

a simple and reliable means of correcting burn scar 
contractures, and are feasible for use in patients with a 
paucity of donor sites for flap surgery.1,2 However, SGs 
have a high risk of contracture recurrence, and proper 
postoperative care is required (eg, splinting pressure 
technique).3–5 Splinting and pressure therapy are chal-
lenging in the neck, which has complex multidirectional 
mobility and contains critical structures such as the tra-
chea and great vessels.5,6 On the other hand, the upper 

chest area, which contributes to neck extension, has a 
relatively plane surface and rigid subcutaneous tissue, 
and is likely to be a more reliable site for pressure appli-
cation. In the present case, we demonstrated improve-
ments in a patient with limited neck extension using a 
split-thickness SG (STSG) in only the upper chest with 
minimal contracture recurrence. We also assessed the 
contribution of chest skin mobilization to neck exten-
sion in healthy volunteers.

CASE REPORT
A 22-year-old man with third-degree burns (60% 

of total body surface area) survived with multiple SGs. 
Nine years later, he received an STSG on the neck due to 
restricted cervical extension, as he did not have a healthy 
donor site for a full-thickness SG (FTSG) or flap surgery. 
However, he developed severe contracture of the SG 
due to failure to continue postoperative pressure ther-
apy. Further surgery using an STSG in only the upper 
chest was planned. Bilateral fish-tail incisions were made 
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Summary: Skin grafts (SGs) offer a simple and reliable means of correcting post-
burn cervical contractures. However, their use has a high risk of contracture recur-
rence, as proper postoperative care is often difficult to perform. Splinting and 
pressure therapy are challenging in the neck, which has complex multidirectional 
mobility and contains critical structures. In contrast, the upper chest area, which 
also contributes to neck extension, has a relatively plane surface and rigid sub-
cutaneous tissue, and is likely to be a more reliable site for pressure application. 
Here we report a case with good restoration of neck extension after using a split-
thickness SG (STSG) only in the upper chest. A 22-year-old man with third-degree 
burns survived with the use of multiple SGs. Nine years later, he lacked a healthy 
donor site for a full-thickness SG or flap surgery. Although a split-thickness SG on 
the neck was performed for restricted cervical extension, severe contracture of the 
skin graft developed due to failure to continue postoperative pressure therapy. As 
a last resort, further surgery with a split-thickness SG was performed in the upper 
chest after releasing the contracture. With continued, successful postoperative 
pressure therapy, contracture of the skin graft was minimized. According to our 
survey of healthy volunteers, chest skin mobilization contributes to about 30% of 
cervical extension. This suggests that SG use in the chest is a reasonable option to 
reliability and effectively address restricted neck motility due to postburn contrac-
ture when a healthy donor site for a full-thickness SG or flap surgery is unavailable. 
(Plast Reconstr Surg Glob Open 2021;9:e3929; doi: 10.1097/GOX.0000000000003929; 
Published online 11 November 2021.)
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horizontally below the sternal notch (Fig. 1A), and the 
created defect was covered with an STSG (Fig. 1B). With 
continued, successful postoperative pressure therapy, 
the contracture of the SG was minimized (Fig. 2). The 
aesthetic outcome was acceptable, and cervical motility 
improved. (See figure, Supplemental Digital Content 1, 
which displays the fully-extended position of the neck 
preoperatively (left) and postoperatively (right). http://
links.lww.com/PRSGO/B839.)

CONTRIBUTION OF CHEST SKIN TO NECK 
EXTENSION

Ten healthy volunteers, including five men and five 
women (mean age, 32 years; range, 27–41 years), partici-
pated in this study. According to a report that the normal 
cervicomental angle ranges from 90 to 120 degrees,7 we 
measured the migration length of a skin marking on the 
sternal notch at a cervicomental angle of 90–120 degrees 
(I) and calculated the amount of elongation in the 

Fig. 1. stsG in the upper chest. Incisional design for release of upper chest contracture (a), and fixation 
of the skin graft on the defect (B).

Fig. 2. survival of the skin graft in the upper chest with no contracture recurrence 8 months postopera-
tively. arrowheads indicate the skin graft.
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distance between the sternal notch and mental tubercle 
(II). The rate of contribution of chest skin mobiliza-
tion to neck extension was calculated as I/II × 100 (%) 
(Fig. 3). Statistical analysis was performed using Statcel, 
version 3.

The rate of contribution of chest skin mobilization to 
neck extension was 29.4 ± 10.5% (mean ± SD), with no 
significant difference between men and women (P = 0.97, 
Student t-test).

DISCUSSION
Patients with severe burn injuries generally have lim-

ited skin available to harvest. STSG, rather than FTSG 
or local flaps, becomes a practical choice for resurfacing 
after the release of cervical contracture. However, con-
tracture recurrence is more likely with STSG than with 
FTSG or flaps.3,6 Moreover, pressure therapy is difficult 
due to the concave flexor surface of the neck, coupled 
with the pliability and mobility of neck skin, leading to 
increased rates of contracture recurrence.5,6 The rate 
of contracture recurrence is reported to be around 
13%–30% with proper postoperative therapy,2,7 suggest-
ing that rigorous postoperative therapy is necessary to 
achieve acceptable results after release of cervical con-
tracture with SGs. However, compliance is a major issue 
because patients are required to continue postoperative 
care with splinting and pressure garments for at least 6 
months.2,7 Indeed, as in the present case, some patients 
do not adhere to postoperative care, resulting in unfa-
vorable aesthetic and functional outcomes.6 SGs in the 
chest allow for more reliable postoperative pressure 
therapy due to the relatively plane surface and steady 
defect floor, and can potentially lower contracture recur-
rence rates. SGs in the chest also have better survival 
rates than SGs in the neck. As a potential complication, 
however, there is a risk of sternal bone exposition. We 
demonstrated that chest skin mobilization contributes 
to about 30% of cervical extension, suggesting that SG 
use in the chest is a reasonable option to reliably and 

effectively address restricted neck motility due to post-
burn contracture.

This study has some limitations. First, the sample size 
was relatively small. Second, subjects were healthy volun-
teers and not patients with burn injury. Thus, the contri-
bution rate of chest skin mobilization to neck extension 
might have been underestimated. Further studies will be 
needed to clarify the effect of SGs in the chest on post-
burn cervical contracture. Although the procedure alone 
might not be feasible for treating severe cervical con-
tractures, it should be taken into consideration as an 
ancillary method in cases of severe postburn cervical 
contracture, along with other SGs or flap surgery for 
resurfacing postrelease defects.

CONCLUSIONS
Chest skin mobilization contributes to about 30% of 

cervical extension. Use of SGs in the upper chest is a prac-
tical and reasonable method for correcting postburn con-
tractures and restoring cervical movements, with relatively 
easy postoperative therapy and the potential to achieve 
low contracture recurrence rates.
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