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Abstract: Reverse medial upper arm flap is usually utilized in the reconstruction of defects in soft tissues of head 
and facial skin and is with good clinical efficacy. However, it has not been used in the reconstruction of ripped 
defects. In this study, we used the reverse tubular medial upper arm flap to repair the ripped facial defects. The 
reverse tubular skin flap from the medial upper arm was longitudinally cut into two parts. One part was used for 
the reconstruction of ripped facial defects. The other part was used as inner lining to repair the defects of mucosa. 
Using this method, 3 patients with ripped facial defects were successfully repaired. Thus the reverse tubular medial 
upper arm flap was successfully used in the reconstruction of ripped facial defects with little surgical trauma, simple 
manipulation of the operation, increased success rate of the operation and reduced incidence of complications. 
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Introduction

Ripped facial defects often include defects in 
mucosa, bone, cartilage and skin soft tissue. 
The reconstruction of ripped facial defects 
could be done using flaps, which include folded 
forehead flap [1], the folded trapezius flap [2], 
the pectoralis major muscle flap [3], the rectus 
abdominis free skin flap [4], the distal forearm 
flap, the anterolateral thigh flap [5] and the free 
flap [6-8], etc. 

Currently, free flap transplantation is the main 
method for the reconstruction of ripped facial 
defects [6-8]. However, the operation time of 
this method is relatively long and furthermore 
the workload is relatively large. It has been 
reported that the ripped facial defects were 
repaired through a lining formed by the folded 
axial flap or muscle flap [3, 9]. However, due to 
the lack of blood supply to the far end of the 
flap, it was likely to form dead space between 
flaps, thus resulting in hematoma and difficulty 
in wound healing. One study used free-thick-
ness skin graft as lining and transplant it to the 
chest triangular flap or radial forearm flap. The 
flap was then sutured in situ. After 2-3 weeks, 

the pre-prepared axial pedicle flap with lining 
was then transferred for the reconstruction of 
composite tissue defects of face and forehead 
[10]. This method was safe, effective and rela-
tively easy to manipulate. However, the free-
thickness skin grafts were easy to get spasm 
and infection. Some studies reported that the 
reconstruction of full-thickness cheek defects 
were repaired with temporalis muscle flap (as 
inner lining) and flaps of face, neck and chest 
(as outer lining) [11]. However, the use of these 
flaps was limited due to their pedicle. Urken, et. 
al. [4] reconstructed the severely damaged 
facial defects with free rectus abdominis free 
skin flap. However, the color, texture and flexibil-
ity of the flap did not match with that of the 
recipient in some patients. In addition, not all 
patients could adapt to such a wide range of 
surgery.  

Clinically, the soft tissue defects of head, face 
and neck are commonly reconstructed with the 
transfer of pedicle flap of medial upper arm [12, 
13]. This method is quite simple, effective and 
with fewer complications. The flap of medial 
upper arm could form skin tube during the 
transfer process to the head and face, thus 
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avoiding the exposure of flap wound. In our 
study, the formed skin tube was longitudinally 
sectioned. One side of skin was used as inner 
lining to repair defects in oral mucosal surface 
and the other side as outer lining to repair soft 
tissue defects in skin. This method is not only 
applicable in the reconstruction of ripped mid-
facial defects, and also applies to ripped cheek 
defects, thus making it simple for the recon-
struction of defects of ripped mucosal surface. 
In addition, such method can significantly re- 
duce surgical trauma and the incidence of com-
plications. From May 2010 to October 2012, 
we used reverse medial upper arm flap to re- 
construct the ripped facial defects in 3 cases of 
patients and eventually achieved good effects. 

Materials and methods

Clinical data

There were 2 males and 1 female, aged 35-60 
years old, who had ripped facial defects caused 
by car accidents. The most serious one was 
with ripped defect of upper face, with the defect 
border upper to the eyebrows, both sides to the 
inner canthus, and the lower to the lower part 
of the nose and with part of nasal defect.  

Prior written and informed consent was obt- 
ained from every patient and the study was 
approved by the ethics review board of Xinjiang 
Medical University.

Phase I surgery 

Cutting range of flap: The site at 5 cm from the 
elbow stripes in medial upper arm was chosen 
as flap pedicle. The far end of flap was set close 
to the outside area of armpit. The width of flap 
was based on elasticity of the skin of each per-
son and there was no specific requirement for 
the width of flap as long as both sides of wounds 
could be sutured together after the cut of flap 
(Figure 1A). The maximum area of medial upper 
arm flap could reach to 8 cm×15 cm. The length 
of flap was about 20% longer than that of ripped 
defect. The incision line was tagged with a blue 
draw. The superficial fascia was then cut open 
along the tag line after local anesthesia. The 
flap was peeled off from superficial fascia. The 
cut wounds of flap were then sutured. After 
local anesthesia, a facial wound with the same 
width as the facial defect was made below the 
facial defect. The far end of the medial upper 
arm flap was sutured with the facial wound, and 
part of skin soft tissue in the flap was sutured 
with the mucosal layer of the lower end of the 
facial defect. The rest part of flap was sutured 
to form skin tube (Figure 1B). The upper limbs 
were fixed to the head with a bandage to avoid 
the avulsion of the flap. To avoid the blood cir-
culation disorders of skin tube, the suture ten-
sion should not to be too high during the suture 
of skin tube. And to avoid the formation of 
hematoma in the skin tube, bleeding during the 
suture of skin tube should be completely sto- 

Figure 1. Cartoons illustrating reconstruction surgery procedure with reverse tubular medial upper arm flap. A. Loca-
tion of medial upper arm flap (as the arrow indicated) with the pedicle near the elbow, the far end of flap near the 
armpit and the width not affecting suture of cutting wounds; B. Formation of skin tube by reverse medial upper arm 
flap (phase I surgery). The far end of flap is sutured on the wounds formed under the ripped defects, the rest of flap 
is sutured to form the skin tube (as the arrow indicated) and the upper limbs are fixed to the head; C. Reconstruction 
of ripped facial defects (Phase II surgery) (as the arrows indicated). The skin tube is sectioned. And inner side of 
the skin is sutured with mucous defects (a), the outer surface of the skin tube is sutured with nearby soft tissue of 
defected skin (b), and the pedicle of skin tube is sutured on the wounds formed above the defects (c). 
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pped. Vaseline gauze was then covered on the 
incision area. Rubber band holding a small ga- 
uze pad splint was used to block blood supply 
of the upper end of the skin tube after two 
weeks of the operation. The rubber band was 
clamped to block the blood supply for 10 min-
utes at the first time. If there was no color ch- 
ange of the skin tube, the clamping time could 
gradually extend. And the clamping could be 
performed 3-4 times each day. When the cla- 
mping time lasted more than 1 hour and the 
tube skin showed no swelling or pale and no ob- 
vious temperature change, the promotion of 
blood circulation was considered successful. 

Phase II surgery

The pedicle of skin tube was cut off and skin 
tube was longitudinally sectioned (along the 
axis of the skin tube) from both sides with width 
of 1 cm. The defect of mucosa was repaired 
with the inner side of the skin tube, while the 
defect of skin surface was repaired with the 
outer side of the skin tube. The wound formed 
on the normal skin above the upper end of the 
ripped defect was repaired by the pedicle flap. 
The upper end of mucosal layer was reconst- 
ructed with part of skin soft tissue (Figure 1C).

Results

The three cases of patients involved in the 
study were all survived, and their ripped facial 

defects were all repaired and were with smaller 
scars left by the donated flap. The 6-month fol-
low-up was carried out after the operation. The 
facial organ displacement or contracture was 
well corrected after the operation. There were 
no abnormalities in muscle strength and sen-
sory of upper limbs. The facial scars were small 
and the texture of pedicle was quite close to 
the facial texture. The treatment of ripped facial 
defects with reverse medial upper arm flap was 
effective. 

Typical case

A female patient, aged 50 years old, was 
enrolled in hospital with “mid-facial ripped 
defect caused by a car accident for one month”. 
Examination showed that both eye balls and 
upper nasal were missed, oral mucosa was 
exposed, and the granulation tissue at the 
wound edge was fresh (Figure 2A). Phase I sur-
gery was carried out to form skin tube with the 
reverse flap of medial upper arm. The far end of 
the flap was sutured at the wound formed on 
normal skin tissue below the lower end of 
defects. The rest of flap formed skin tube and 
the upper limbs were then fixed to the head to 
avoid the avulsion of the flap (Figure 2B). The 
clamping of skin tube pedicle was carried out 
after two weeks of the surgery to promote the 
blood circulation of far end of the skin tube. 
Phase II surgery was carried out when the blood 

Figure 2. A typical case of ripped facial defect reconstruction with reverse tubular medial upper arm flap. This fe-
male patient was enrolled in hospital with mid-facial ripped defect caused by a car accident for one month. A. Facial 
appearance before operation: the area of nasal root showed ripped defects and oral mucosa was exposed; B. Facial 
appearance after phase I surgery. The skin tube formed by medial upper arm flap was transferred to the face and 
the upper limbs were fixed to the head; C. Facial appearance after phase II surgery. At 6 months after operation, 
ripped defects were repaired and the patient did not have any obvious discomfort. 



Repair ripped facial detect with medial upper arm flap

4350 Int J Clin Exp Med 2014;7(11):4347-4351

circulation of far end of the skin tube was 
smooth after clamping training. The flap pedi-
cle was cut off, sectioned and then sutured 
with the wound which was formed on normal 
skin above the upper end of the ripped defect. 
The skin tube was sectioned. The closure of 
defected mucous membrane was done by the 
use of inner side of the skin, while the outer 
side of the skin was used for the closure of 
defected facial skin. The follow-up was carried 
out for 6 months after the surgery and the re- 
construction results were effective (Figure 2C).

Discussion

For the patients with smaller facial skin soft tis-
sue defects, the defects could be repaired with 
flap near the defects [14], whereas the patients 
with relatively large defects would need distant 
flap, or free flap, or muscle flap to repair the 
defects. In addition, large defects require suffi-
cient capacity of flap to reconstruct defects. 
The maximum area of the medial upper arm 
flap could reach to 8 cm×15 cm [15], which 
could supply sufficient tissue capacity to recon-
struct ripped facial defects. 

Good lining is the key to the successful opera-
tion of defects. If large defects of whole layer 
composite tissue existed and no nearby tissues 
could be utilized to form the inner lining, the 
reconstruction of defects could be done th- 
rough the folding of lining flap and muscle flap 
or pre-prepared free-thickness skin graft [1, 3, 
10]. However, repair methods with these flaps 
had some drawbacks. For example, insufficient 
blood supply was found in the distant end of 
folded flap. Furthermore, dead space was easi-
ly formed between the flap, resulting in hema-
toma and eventually leading to unhealed wo- 
unds. The free-thickness skin grafts could eas-
ily lead to the contraction of the skin grafts and 
contraction of transplanted tissues, thus result-
ing in poor appearance of repair. Besides, free-
thickness skin grafts were less resistance to 
infection. Using the inner skin as lining, repair 
method with the medial upper arm flap could 
overcome the above mentioned drawbacks. In 
this method, skin tube was formed by the medi-
al upper arm flap. Then the skin tube was sec-
tioned and the inner skin was used as the lining 
to repair the defects of soft tissue of mucous 
membrane. 

To avoid wound infection is a guarantee to the 
operation success. The defected area was con-
nected with oral cavity and a large number of 

bacteria existed in there. Therefore, the postop-
erative infection was often caused by the insuf-
ficient blood supply of the flap, the exposure of 
the wounds and poor care of oral cavity after 
the operation. The flap of medial upper arm co- 
uld provide good blood supply. In addition, one 
side of the skin tube was used for the repair of 
defected mucous membrane so that the flap 
wound was hardly exposed to the oral cavity, 
thus reducing the chance of infection. 

The position of head and neck is also very 
important during the grafting of reverse tubular 
medial upper arm flap. In order to reduce ten-
sion and twist of flap and to promote the wound 
healing, the head and cheek should be tilted 
slightly to the side with the flap. The skin tex-
ture and color of medial upper arm were close 
to those of the facial skin. In addition, the flap 
was soft, delicate, elastic and without hair. Ma- 
ny studies have reported the reconstruction of 
soft tissue defects in head, face [16, 17], elbow 
[15] and other parts of the skin by utilizing 
reverse medial upper arm flap. However, the 
reconstruction of ripped facial defects with skin 
tube formed by medial upper arm flap has not 
been reported. In this study, the skin tube was 
formed by medical upper arm flap and both 
sides of skin tube were then sectioned. One si- 
de of the skin tube was used as the lining to 
repair the defects of soft tissue of mucous 
membrane; the other side of skin tube was 
used for the repair of the facial defects. This 
method not only applies to the reconstruction 
of mid-facial defects, but also applies to the 
reconstruction of the whole-layer defects of fa- 
ce and cheeks. Furthermore, such surgical me- 
thod reduces the surgical trauma and the surgi-
cal risk, making the repair simple, safe and reli-
able. In addition, the good blood supply of flap 
was easily achieved by using such method. The 
reverse pedicle was located at the far end of 
the flap and nearly paralleled with the defected 
area after cutting off from the flap. Thus the 
flap was not easily twisted and stretched. Fur- 
thermore, it could not be avulsed after bandage 
fixation. Therefore, the blood circulation and 
survival of skin flap were not affected. 

Acknowledgements

This work is supported by the National Natural 
Science Foundation of China (No. 81260291). 

Disclosure of conflict of interest

None.



Repair ripped facial detect with medial upper arm flap

4351 Int J Clin Exp Med 2014;7(11):4347-4351

Address correspondence to: Hao Wen, State Key 
Laboratory Incubation Base of Xinjiang Major Dise- 
ases Research, Clinical Medical Research Institute, 
The First Affiliated Hospital of Xinjiang Medical Uni- 
versity, No. 137, Liyushan South Road, Urumqi 830- 
011, Xinjiang, P. R. China. Tel: +8609914366180; 
Fax: +8609914362701; E-mail: dongxl8@163.com; 
Shaolin Ma, Department of Burns and Plastic Sur- 
gery, The First Affiliated Hospital of Xinjiang Medi- 
cal University, No. 137, Liyushan South Road, Uru- 
mqi 830011, Xinjiang, P. R. China. Tel: +86099143- 
61251; Fax: +8609914362701; E-mail: mashao-
lin9@163.com

References

[1] Shah JP. Folded forehead flap for reconstruc-
tion of full-thickness defects of the cheek. 
Head Neck Surg 1980; 2: 248-252.

[2] Ahmad QG, Navadgi S, Agarwal R, Kanhere H, 
Shetty KP and Prasad R. Bipaddle pectoralis 
major myocutaneous flap in reconstructing full 
thickness defects of cheek: a review of 47 cas-
es. J Plast Reconstr Aesthet Surg 2006; 59: 
166-173.

[3] Urken ML, Turk JB, Weinberg H, Vickery C and 
Biller HF. The rectus abdominis free flap in 
head and neck reconstruction. Arch Otolaryn-
gol Head Neck Surg 1991; 117: 857-866.

[4] Jeng SF, Kuo YR, Wei FC, Su CY and Chien CY. 
Reconstruction of concomitant lip and cheek 
through-and-through defects with combined 
free flap and an advancement flap from the re-
maining lip. Plast Reconstr Surg 2004; 113: 
491-498.

[5] Guillamondegui OM and Campbell BH. The fo- 
lded trapezius flap for through-and-through 
cheek defects. Otolaryngology--Head and Neck 
Surgery 1987; 97: 24-27.

[6] Koshima I, Yamamoto H, Hosoda M, Moriguchi 
T, Orita Y and Nagayama H. Free combined 
composite flaps using the lateral circumflex 
femoral system for repair of massive defects of 
the head and neck regions: an introduction to 
the chimeric flap principle. Plast Reconstr Surg 
1993; 92: 411-420.

[7] Ao M, Asagoe K, Maeta M, Nakagawa F, Saito R 
and Nagase Y. Combined anterior thigh flaps 
and vascularised fibular graft for reconstruc-
tion of massive composite oromandibular de-
fects. Br J Plast Surg 1998; 51: 350-355.

[8] Demirkan F, Chen HC, Wei FC, Chen HH, Jung 
SG, Hau SP and Liao CT. The versatile antero-
lateral thigh flap: a musculocutaneous flap in 
disguise in head and neck reconstruction. Br J 
Plast Surg 2000; 53: 30-36.

[9] Xing SZ, Zhang LY, Chen XW, Zhang DZ, Tao ZJ 
and Liang Q. Repair the perforated defect of 
face with flap. Chinese Journal of Reparative 
and Reconstructive Surgery 1991; 208-209.

[10] Jia C, Chen B and Su Y. Pre-fabricated lined 
axial flaps for reconstruction of extensive post-
burn facial and forehead full-thickness com-
posite defects. Burns 2002; 28: 688-690.

[11] Cheung LK, Samman N and Tideman H. Tem-
poralis myofascial flap in maxillofacial recon-
struction: clinical and histological studies of 
the oral healing process. Br J Oral Maxillofac 
Surg 1997; 35: 406-412.

[12] Yang Z, Li YQ, Zhou CD, Tang Y, Li Q, Chen W, 
Wang YQ, Li YF and Lv SZ. Facial and cervical 
reconstructions using expanded flap from me-
dial upper arm. Zhongguo Xiu Fu Chong Jian 
Wai Ke Za Zhi 2008; 22: 328-331.

[13] Yu L, Wang JQ, Wang WR and Ding JS. The clin-
ical application of the expanded medial upper 
arm reverse flap in the repair of large facial 
scar with nasal defect. Chinese Journal of Aes-
thetic and Plastic Surgery 2007; 340-342.

[14] Aleksandrov NM and Ivanov AS. [Use of a rota-
tion flap from tissues of the preauricular region 
and lateral surface of the neck for closing a 
penetrating defect of the cheek]. Vestn Khir Im 
I I Grek 1979; 122: 75-77.

[15] Prantl L, Schreml S, Schwarze H, Eisenmann-
Klein M, Nerlich M, Angele P, Jung M and 
Fuchtmeier B. A safe and simple technique us-
ing the distal pedicled reversed upper arm flap 
to cover large elbow defects. J Plast Reconstr 
Aesthet Surg 2008; 61: 546-551.

[16] Hara I, Gellrich NC, Duker J, Schon R, Fakler O, 
Smelzeisen R, Honda T and Satoru O. Swallow-
ing and speech function after intraoral soft tis-
sue reconstruction with lateral upper arm free 
flap and radial forearm free flap. Br J Oral Max-
illofac Surg 2003; 41: 161-169.

[17] Reinert S. The free revascularized lateral up-
per arm flap in maxillofacial reconstruction fol-
lowing ablative tumour surgery. J Craniomaxil-
lofac Surg 2000; 28: 69-73.

mailto:mashaolin9@163.com
mailto:mashaolin9@163.com

