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Abstract

Background: Local tissue damage caused by electrical burns is often deep and severe. High-voltage electrical burns
are common in the head, neck and torso areas. These are mostly caused by direct contact with the power supply and
are often accompanied by deep injuries of the nerve, blood vessel, muscle, tendon, and bone. We must pay great
attention to the clinical treatment of these parts injured by electrical burn.

Case presentation: The first case involved a migrant worker who touched a 6-kV high-tension wire when welding
steel; this electric shock caused burns in many places. Deep electrical burn wounds were mainly located on the left
shoulder and back, characterized by widespread skin and soft tissue defect and bone necrosis. We utilized a lower
trapezius myocutaneous flap to repair these wounds in the neck and back caused by deep electrical burns. The flap
survived completely and the wound was effectively repaired. The function and shape of the shoulder and back after
the restoration were satisfactory. The second case involved a 29-year-old who accidentally touched a high-voltage
wire while working and was burned by a 30,000-V electric shock. His wounds were mainly located on the left head,
neck, back and left upper limbs. We designed a 30 cm x 12 cm right trapezius myocutaneous flap which completely
covered the wound surface; the electrical burn wounds on the neck and back were effectively repaired. After the
electrical burn wound was repaired, the neck function returned to normal with a satisfactory shape.

Conclusion: The authors report two cases of patients who were burned by high voltage. We used lower trapezius
myocutaneous flaps to repair their wounds, which achieved satisfactory clinical results. This study has provided a reli-
able surgical method for the clinical treatment of deep electrical burn wounds in the neck, shoulders and back.
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Background

Local tissue damage caused by electrical burns is often
deep and severe. After debridement, tendons, nerves,
important blood vessels, bones, and joints are easily
exposed, making the wound difficult to repair [1]. In the
past, these required multiple surgical treatments, which
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were of high risk and long duration; this could have a
serious impact on the patient’s shape and function [2].
Deep electrical burns on the neck, shoulders and back
are complicated by their complex anatomical structure
which is adjacent to vital organs. The long exposure
time of the wound predisposes it to serious complica-
tions such as major bleeding, making it more difficult to
clinically repair the wound. The trapezius myocutane-
ous flap is a pedicled composite tissue flap consisting of
skin and soft tissue on the surface of the shoulders, neck
and trapezius. It can repair tissue defects on the neck,
cheeks, skull, mouth, and even the skull base. The tra-
pezius muscle is a flat muscle located on the back, near
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the head and neck. Beneath the trapezius muscle are the
levator scapulae, the large rhomboid muscles and the
scapula. The texture of the skin is similar to that of the
head and neck. It is commonly used for the repair and
reconstruction of various defects in the site [3]. Accord-
ing to the function of the trapezius and direction of its
muscle fibers, it can be divided into upper, middle, and
lower parts [4]. Multiple types of myocutaneous flaps can
be designed from the trapezius, such as a lateral trapezius
myocutaneous flap, upper trapezius myocutaneous flap,
lower trapezius myocutaneous flap, and scapular skel-
etal myocutaneous flap. Clinical trials have been carried
out based on a large number of anatomical studies, espe-
cially in the reconstruction of the back, head and neck
defects, and in large-area defects after surgery and repair
of bone defect. Meanwhile, there are also ongoing studies
and applications of myocutaneous flaps, fasciocutaneous
flaps, and skeletal myocutaneous flaps based on the tra-
pezius muscle. We used lower trapezius myocutaneous
flaps to repair the wounds of two patients with deep elec-
trical burns on the shoulder, neck, and back. These have
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achieved satisfactory clinical results. According to our
research, we found that the lower trapezius myocutane-
ous flap is convenient, feasible and effective in repairing
neck, shoulder, and back defects.

Case presentation

Case 1

The patient is a 31-year-old male worker who touched
a 6-kV high-tension wire while welding steel, and was
badly burned by electricity. The patient woke up after
about 10 min in coma. The deep electrical burn wounds
were mainly located on the left shoulder and back
(Fig. 1a), characterized with large areas of skin, soft tis-
sue, and bone damage. He was treated in a local hospi-
tal for 8 days. No electric surgery was performed on the
electrical burn wounds. He was then transferred to our
department with a diagnosis of high voltage electric
injury 40% II-III° in the trunk, upper left limb, lower
limb, and buttock with infection. When he was admit-
ted to our hospital, his general condition was poor, with
a temperature of 39.2 °C, respiratory rate of 24 breaths/

Fig. 1 a Preoperative, b after the first debridement, € myocutaneous flap design, d myocutaneous flap coverage
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min, pulse of 100 beats/min, and normal blood pres-
sure. After routine examinations, we assessed that the
patient’s visceral function was normal and his internal
environment was stable. The wound was dressed by sul-
fadiazine silver paste and exposed. The patient was given
anti-infection and symptomatic supportive care. On the
6th day of admission, the wound on the left shoulder
and back was debrided and dissected. In the meantime,
xenobiotic skin (alcohol chlorhexidine pigskin) dress-
ing was performed. The wounds on the left shoulder and
back were debrided, and we observed the following: (1)
large areas of skin and soft tissue defects (28 cm x 18 cm)
(Fig. 1b), (2) a completely exposed left scapula, (3) many
necrotic bones in the scapular ridge, upper pelvic floor
and lower pelvic floor, and (4) partially necrotic scapu-
lar muscles. The necrotic bone and muscle were then
cleared. On the 11th day of admission, the wounds on
the left shoulder and back were further debrided. The
right lower trapezius myocutaneous flap was overlaid and
autologous skin grafting was performed. According to the
defect size of the left shoulder and back and the exposure
of the left scapula, we designed a 30 cm x 14 cm right
lower trapezius myocutaneous flap (Fig. 1c).We cut skin,
subcutaneous tissue, and thoracolumbar fascia from the
distal part of the flap. We lifted the flap above the shallow
layers of latissimus dorsi and rhomboid muscles and then
shifted it to the left to cover the defect at the shoulder
and scapular ridge. The distal end of the flap was sutured
with the skin of the wound after the wound was debrided.
We lifted the flap (10 cm x 15 ¢cm in size) on the left latis-
simus dorsi to cover the scapula of the left shoulder and
sutured the fixed flap. The donor site was repaired with
medium-thickness skin grafting. The flaps survived com-
pletely, and the wound was effectively covered (Fig. 1d).
The skin graft on the donor site healed well without com-
plications such as swelling, infection, and necrosis. When
the patient was discharged on the 7th day postopera-
tively, the functions and shape of the shoulder and back
were satisfactory.

Case 2

The patient was a 29-year-old male who was electrocuted
by 30,000 V of electricity while working. He was found
in a coma, and woke up after 7 min. He was then sent to
a local hospital immediately after the injury and trans-
ferred to our department for further treatment 6 h after-
wards. The patient was very agitated when he entered
our department. He had a hoarse voice and no nausea or
vomiting. Wounds were located mainly on the left head,
neck, back, and left upper limb. The skin surface of the
wound was removed, and the basement was pale and
could not be touched. There was also evident swelling of
the head and neck. The wounds on the neck and back are
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shown in Fig. 2a. The wound was debrided 4 days after
the injury, we observed deep electrical burns on the neck
and back, reaching the deep fascia. After we removed
the degenerated and necrotic upper trapezius, levator
scapulae, and occipital muscles, the size of the skin and
soft tissue defect was 28 cm x 10 c¢m, as shown in Fig. 2b.
We designed the right trapezius myocutaneous flap to be
about 30 cm x 12 c¢m in size, as shown in Fig. 2c. We cut
the deep fascia deeply from the outside and separated
it inwards under the trapezius muscle. Then, we raised
the myocutaneous flap from deep inside the lower part
and separated it along the nourishing blood vessels. The
upper part of the myocutaneous flap was formed from
a part of the rhomboid muscle sleeve, and the flap was
rotated to the left to cover the wound. The donor site was
repaired by medium-thickness skin grafting (Fig. 2d).
After the operation, the tissue flap completely covered
the wound surface and the electrical burn wound on
the neck and back was effectively repaired, as shown in
Fig. 2e. The donor site and the flap healed well without
any major events. Good cosmetic appearance and func-
tion were achieved on the 7th day postoperatively. Half
a year after the flap repair, neck and back functions
returned to normal and the shape was satisfactory, as
shown in Fig. 2f.

Discussion

Electrical burns are caused by the conversion of electric
energy from the body into heat energy causing coagula-
tive necrosis of the skin and deep tissues. Deep tissue
damage is often more serious than skin damage. Clini-
cally speaking, it is often characterized by ‘outside of
shallowness, deep inside, small mouth, and large bottom’
[5]. High-voltage electrical burns on the head, neck and
trunk are common and most of these are caused by direct
contact with the power source. They are often accompa-
nied by injuries in deep nerves, blood vessels, muscles,
tendons, and bones [6]. Electrical burns in these parts
should be paid serious attention to during clinical treat-
ment. Due to the complicated local tissue structure in
the head, neck, shoulders, and back, which are adjacent
to major organs and large blood vessels [7], if wounds in
these areas are not repaired in time, it is easy to damage
important organs and cause potentially life-threatening
bleeding. Therefore, in the course of clinical treatment,
electrical burn wounds should be promptly repaired for
the optimal restoration of function and shape.

Previous literature [8], which involved microsurgical
anatomy studies and clinical applications of the trapezius
myocutaneous flap, have found that the shallow and deep
descending branches of the transverse cervical artery
have branches that cross the muscles to reach the subcu-
taneous tissue. These branches line up with the branches
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Fig. 2 aThe wound before operation, b after the wound was debrided, c flap design, d shear flap, e flap was transferred to repair the wound, f the
patient’s condition after half a year

of adjacent blood vessels in the superficial fascia and
nourish the superficial skin. In addition to nourishing the
middle and lower parts of the nutrient trapezius, the vas-
cular network also has a wide agreement with the lum-
bosacral vessels, providing a reliable anatomical basis
for the design of the lower trapezius myocutaneous flap.
In-depth studies have found [9, 10] that the trapezius

myocutaneous flap has the advantages of reliable blood
supply, large tissue coverage, easy operation, and con-
cealment of the donor site. Compared to other com-
monly used myocutaneous flaps such as latissimus dorsi
myocutaneous flaps and pectoralis major myocutaneous
flaps, the trapezius myocutaneous flaps are thinner, more
flexible, and can provide longer vascular pedicles for



Meng et al. Eur J Med Res (2020) 25:63

dissection. They can be used in reconstructing large areas
of tissue defects on the back, maxillofacial, oral cavity, as
far as the skull and even the skull base.

According to the anatomical characteristics of the
lower trapezius myocutaneous flap and its applica-
tion in maxillofacial defects, two cases of deep electri-
cal burn wounds on the neck, shoulders, and back were
repaired with lower trapezius myocutaneous flaps after
timely wound surface debridement. The myocutaneous
flaps survived completely and the wounds were effec-
tively repaired without complications such as organ dam-
age and hemorrhage. After the wound was repaired, the
function and shape of the electrical burn site recovered
satisfactorily, and an excellent clinical curative effect was
achieved. This provides a reliable method for the clini-
cal treatment of the deep electrical burn wound on the
neck, shoulders, and back. Zhu et al. [11] repaired 12
patients with high-voltage electrical burns in the occipi-
tal and nuchal regions. The flaps survived completely in
eight cases. In two patients, infection developed in flaps
adjacent to wounds with lignification; they healed after
the dressing was changed. Necrosis appeared in the distal
end of the flap in one case, but healed after re-operation.
One patient with surviving flaps died of sepsis and mul-
tiple organ failure 21 days after operation. We mainly
carried out flap transplantation on the electrical burn
wound on the shoulder, neck, and back. The flaps of both
patients survived completely without any major events
such as infection, liquefaction, necrosis, and the like.
Our surgery is similar because we also used lower trape-
zius myocutaneous flaps to repair the burn wounds. We
also tried to avoid cutting too much muscle and ensured
that the blood supply of the flap met the needs of wound
repair. Therefore, the oedema of the traditional mus-
culocutaneous flap, and defects and dysfunction of the
donor site were all avoided.

Conclusion

In this article, two cases of severe electrical burn wounds
on the neck, shoulder, and back were repaired by lower
trapezius myocutaneous flaps after the wounds were
timely debrided. The myocutaneous flaps survived com-
pletely and the wounds were effectively repaired without
complications such as organ damage and hemorrhage.
The flaps did not have any complications such as infec-
tion, necrosis, lignification, swelling, and the like. The
donor site was repaired with medium-thickness skin
grafting. After the wound was repaired, the function
and shape of the electrical burn site recovered satisfac-
torily, and excellent clinical curative effect was achieved.
This study has provided a reliable method for the clinical
treatment of deep electrical burn wounds on the neck,
shoulder, and back.

Page 5 of 5

Acknowledgements
There were no Funding Sources.

Authors’ contributions

DH, CM and YL contributed to the literature search and the primary writing. In
addition, YS, HW, SL, YZ, and JH contributed to the picture collection. DH and LF
contributed to the study design.YY, YL and YS contributed to the critical revisions.
All authors read and approved the final manuscript.

Availability of data and materials
The authors declare that the data supporting the findings of this study are avail-
able within the article.

Ethics approval and consent to participate

Written informed consent was obtained from the patient for publication of this
case report and any accompanying images. This report was approved by First
affiliated hospital of Anhui Medical University.

Consent to publish
All authors agree to the publication of the article.

Competing interests
The authors declare that they have no competing interests.

Author details

! Department of Burn, The First Affiliated Hospital of Anhui Medical University, No.
218 Jixi Road, Hefei, Anhui 230022, People’s Republic of China. > Operating Room
of Burn Department, The First Affiliated Hospital of Anhui Medical University, No.
218 Jixi Road, Hefei, Anhui 230022, People’s Republic of China.

Received: 16 July 2018 Accepted: 26 November 2020
Published online: 01 December 2020

References

1. Zhao JC, ShiK, Hong L, et al. Retrospective review of free anterolateral
thigh flaps for limb salvage in severely injured high-voltage electrical burn
patients. Ann Plast Surg. 2018;80(3):232-7.

2. Tsai FC,Yang JY, Mardini S, et al. Free split-cutaneous perforator flaps pro-
cured using a three-dimensional harvest technique for the reconstruction
of postburn contracture defects. Plast Reconstr Surg. 2004;113(1):185-93.

3. Park SO, Chang H. Discussion: the trapezius muscle flap: a viable alter-
native for posterior scalp and neck reconstruction. Arch Plast Surg.
2016;43(6):536-7.

4. Manyacka Ma Nyemb P, Fontaine C, Martinot-Duguennoy V, et al. Trapezius
perforator flaps: anatomical basis using 58 dissections. Surg Radiol Anat.
2018;40(8):903-10.

5. Maghsoudi H, AdyaniY, Ahmadian N. Electrical and lightning injuries. J Burn
Care Res. 2007;28(2):255-61.

6. Hamilton TJ, Patterson J, Williams RY, et al. Management of head and neck
burns—a 15-year review. J Oral Maxillofac Surg. 2018;76(2):375-9.

7. Wong S, Melin A, Reilly D. Head and neck reconstruction. Clin Plast Surg.
2017;44(4):845-56.

8. Crowe MM, Elhassan BT. Scapular and shoulder girdle muscular anatomy: its
role in periscapular tendon transfers. J Hand Surg Am. 2016;41(2):306-14.

9. Yang HJ, Lee DH, Kim YW, et al. The trapezius muscle flap: a viable
alternative for posterior scalp and neck reconstruction. Arch Plast Surg.
2016;43(6):529-35.

10. Zenga J, Sharon JD, Santiago P, et al. Lower trapezius flap for reconstruction
of posterior scalp and neck defects after complex occipital-cervical surger-
ies. J Neurol Surg B Skull Base. 2015;76(5):397-408.

11. Zhu JM, Hao TZ, Sun ZG, et al. Repair of occipital and nuchal wounds with
inferior trapezius myocutaneous flaps in patients after high voltage electri-
cal burn. Zhonghua Shao Shang Za Zhi. 2008;24(3):210-2.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	Lower trapezius myocutaneous flap repairs adjacent deep electrical burn wounds
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Case 1
	Case 2

	Discussion
	Conclusion
	Acknowledgements
	References




