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ABSTRACT 

  Background:  Complex trauma that affects the antecubital fossa may result in soft tissue defects 

with exposure of the antecubital neurovascular structures and other vital structures. These defects 

mainly need robust blood supply which cannot be supplied by usual local flaps. Objectives: The aim of 

this study to provide and evaluate the Utility of brachioradialis muscle flap in reconstruction of 

complex elbow defects. Patients and Methods: This prospective study was done on 12 patients; 2 

females and 10 males with a mean age of 40 years complaining of defects at the anterior aspect of the 

cubital fossa. There were 2 patients were complaining of segmental brachial artery injury. The 

brachioradialis muscle was used for coverage of the deep neurovascular structures. Results: During 

the 2-year inclusion period, 12 brachioradialis muscle flaps for coverage of elbow defect were 

performed. All flaps were successful except in two partial loss of its distal part. The distal circulation 

of the hand was sufficient in all cases. Conclusion: The brachioradialis muscle flap is reliable option 

for coverage of the anterior defects of the elbow. It has a good blood supply that can support a skin 

paddle if necessary, and there is minimal functional morbidity when it is used. This technique may 

provide a simple solution to simplify wound closure to deal with the dilemma of coverage of these 

defects. 

 

INTRODUCTION 
 Trauma that affects the elbow region may 

result in soft tissue defect with exposure of the 

antecubital neurovascular structures and the 

biceps tendon. Soft tissue defects of the cubital 

fossa present a difficult problem, not so much 

for their size but because of their critical 

location.
(1) 

 Local flaps as proximally pedicled radial 

artery flap is a useful procedure but entail using 

radial artery that may affects hand vascularity. 

Abdominal and lateral thoracic wall flaps 

require prolonged immobilization of the 

shoulder joint and two-stage intervention.  

Immobilization of the shoulder joint, especially 

in elderly patients may create problems.  Free 

microvascular flaps are successful, though 

surgically demanding surgeon skills and certain 

hospital equipment. 
(2)

 

 The use of local flaps in complex 

antecubital fossa injuries may carry a challenge 

to be characterized by intact blood supply, 

sufficient surface are, and amble blood supply. 

The brachioradialis muscle flap is reliable, easy 

to harvest, and provides stable coverage to the 

antecubital fossa in single procedure. For these 

reasons mentioned above, this flap is very 

useful choice for adding a well-vascularized soft 

tissue over the deep structures. Vascularity of 

the upper limb should be assessed pre- or 

intraoperatively.
(3) 

Relevant anatomy:
 

 The brachioradialis originated at the 

lateral supracondylar ridge of the humerus and 

inserts into the distal radius. With the arm 

pronated, it is a strong flexor of the elbow joint, 

with arm supinated it acts as a pronator.
(3)

 

 The muscle has an overall length of 34 

cm, the muscle belly being 22 cm and the 

tendon on average 12 cm. The width of the 

muscle belly is 3.5 cm, its thickness varies 

between 1 and 2.5 cm.
(2) 

 The brachioradialis muscle may provide 

up to 9 by 10 cm square coverage for the 

antecubital fossa, which can easily cover either 

the forearm neurovascular structures, or an area 

of soft tissue loss.
(3)

  

It is possible to spread the muscle, obtaining 

about one-third of extra width.
(11) 

 The major pedicle arise from the radial 

(38%), radial recurrent (42%), and brachial 

arteries (20%). muscular branch of the radial 

recurrent artery about 3 cm long with a diameter 

of 2 mm and exits from the radial artery at the 

medial border of the muscle about 10 cm from 

the muscular origin.
(4)

  In addition, the radial 

artery gives off a maximum of three minor 

muscle branches (length 1.5 cm, diameter 1 

ram) at variable positions.
(2)

 

 

PATIENTS AND METHODS 

 This prospective study was done at Al-

Hussein and Sayed Galal University Hospitals 

on 12 patients; there were 2 female and 10 male 

patients with a mean age of 40 years (range 30-
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50years). In this series, 9 patients were 

complaining of defects at the anterior aspect of 

the cubital fossa and 3 cases at its anterolateral 

aspect. The mean size of the defects was 

6.5x9.5cm.  All patients were evaluated 

preoperatively as regard to the following 

variables: size and site of the defect, etiology of 

the defect, vascularity of the upper limb, and 

flap type. Duplex ultrasound was done for all 

patients. Patient's data were included in the 

Table 1 below. 

 

Table (1): Patient's data. 

No 
Age( 

year) 
Sex Etiology 

Size of 

defects 

(cm) 

Vascular 

injury 

Associated 

injuries 

Distal 

perfusion 
Type of  flap 

1 

 

 

 

2 

3 

4 

 

 

 

5 

6 

 

7 

8 

9 

10 

11 

12 

35 

 

 

 

33 

45 

39 

 

 

 

40 

37 

 

48 

50 

30 

49 

39 

44 

 

Male 

 

 

 

Male 

Female 

Male 

 

 

 

Male 

Male 

 

Female 

Male 

Male 

Male 

Male 

Male 

Posttraumatic 

 

 

 

Posttraumatic 

Posttraumatic 

Posttraumatic 

 

 

 

Posttraumatic 

Posttraumatic 

 

Posttraumatic 

Posttraumatic 

Posttraumatic 

Posttraumatic 

Posttraumatic 

posttraumatic 

5x8 

 

 

 

6x10 

5x11 

8x10 

 

 

 

7x7 

9x10 

 

6x8 

6x10 

7x8 

5x9 

6x9 

5x9 

Segmental 

brachial 

artery injury 

- 

- 

Segmental 

brachial 

artery injury 

- 

- 

 

- 

- 

- 

- 

- 

- 

 

- 

 

 

- 

- 

- 

 

 

 

- 

Fracture of 

olecranon 

- 

- 

- 

- 

- 

Distal  acute 

ischemia 

 

- 

- 

Distal acute 

ischemia 

 

- 

- 

 

-- 

- 

- 

- 

- 

- 

Pedicled 

brachioradialis flap 

 

Pedicled flap 

Pedicled flap 

Pedicled flap 

 

 

 

Pedicled flap 

Island flap 

 

Pedicled flap 

Island flap 

Pedicled flap 

Pedicled flap 

Pedicled flap 

Pedicled flap 

 

 

The incision site and basilic vein that was used 

as a graft were marked. Under general 

anesthesia, the patients were placed in a supine 

position. Tourniquet was applied. The   

preferred approach to the antecubital fossa is a 

long anterior incision with lazy S-shaped 

incision that extends to the defect.  This should 

allow enough exposure to mobilize the distal 

brachioradialis muscle sufficiently (fig.1). This 

allowed it to cross from the radial side of the 

elbow to the ulnar midaxis of the elbow or to 

the posterolateral aspect of the elbow. The 

muscle is dissected and the musculo-tendinous 

junction was severed and reflected proximally. 

Blunt dissection was done proximally near the 

pedicle that enters proximally on the underside 

of the muscle about 10 cm from the muscular 

origin (fig.2). Three muscular branches were 

identified and the central vessel, coursing 

directly from the radial artery, was the largest 

and longest vessel. The whole muscle was 

provided with adequate blood supply after 

clamping the other two vessels.  The muscle is 

mobilized   off the radial nerve and traced to its 

origin that was transected in two cases to be 

raised as an island muscle flap.  in two cases  

presented by brachial artery injury,  basilic vein 

graft was used to restore the brachial artery to 

maintain circulation to the forearm under 

emergency condition. The length of grafts was 

5cm. Vascular anastomoses were completed in 

an end-to-end fashion, using 8/0 propylproline 

sutures.  The vein graft was covered by the 

muscle flap in the same operation. The muscle 

flap was floating the vein graft and sutured to 

the superficial layers to avoid compression the 

vein graft.  After the tourniquet was released, 

the muscle began to bleed and the flap turned 

pink. The flap was rotated to cover the defect on 

the anterior or anterolateral aspects of the elbow 

and sutured to the margins of the defect. The 

donor sites were closed primerly and The flaps 

were covered with a split thickness skin graft. 

Follow up for three months. Viability of the 

muscle flap was determined by the good intake 

of the overlaying skin graft. Dorsal above elbow 

splints were used for immobilization of the 

elbow for 7 days. Healing was uneventful with 

adequate perfusion of the forearm

.  
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Fig. (1): case no 2. (Above and left): extension of the defect for full exposure of the 

brachioradialis muscle. (Above and right): blue arrow refers to the vascular pedicle of the 

muscle. (Below and left): rotation of the muscle over the defect. (Below and right): after insetting 

of the flap. 

 

 

 
Fig. (2): case no. 2.  After one month postoperatively, the elbow defect healed completely. 
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Fig. (3): case no 9. (Left): pre-operative view show exposed olecranon process.  (Right): 3 months 

post-operatively show complete healing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (4) Case no.1: (above and left) pre-operative view with complexed elbow defect with vascular 

injury. (Above and Right): one month post-operative: elevation of the brachioradialis muscle 

flap. (Below): after 3 months with complete healing. 

 

RESULTS 

 During the 2-year inclusion period, 12 

brachioradialis muscle flaps for coverage of 

elbow defect were performed. All patients 

tolerated surgery well and all patients were 

followed postoperatively at regular intervals.  

Mean length of hospital stay was 5 days. All 

flaps were successful except in two cases (case 

no. 3 and 8) partial loss of its distal part that was 

treated conservatively.  The distal circulation of 

the hand was sufficient in all cases.  The range 

of movement at the elbow joint flexion ability 

of the forearm was adequate in 11 cases and one 

case (case no. 6) was complicated by limitation 

of elbow extension as there was associated 

fracture of the olecranon process.    The 

aesthetic results as regarding the colour 

matching and flap thickness were accepted.  

 The other complication observed in this 

series was development of hematoma found 

beneath the flap and the donor site in two cases 

(case no. 6 and 10) that were treated by removal 

of some sutures with evacuation of the 

heamatoma in the operative theatre and good 

heamostasis was obtained.  

 

DISCUSSION 

 Extensive injuries of the cubital fossa 

represent a difficult problem as this usually 

resulted in deep defects and exposure of the 

vital structures. With no viable tissues around 

the wound, vascular structures are more 

susceptible to medial necrosis, aneurysm 

formation and rupture. So, it is essential to 

reconstruct these defects with adequate soft 

tissue coverage.
(5) 

 The condition of the defects may do not 

allow for skin graft coverage especially in the 

presence of exposed vital structures or 

associated joint fracture. Local fasciocutaneous 

flaps should not be considered if the 

surrounding tissues are not viable with high 

possibility of affection of its blood supply. 

Distant flaps as abdominal or latismuss dorsi 

muscle flaps require two stage-procedure and 

prolonged immobilization that may affect the 

range of motion of the shoulder especially in 

older patients. Free tissue transfer is represent 

an option for reconstruction, but the success of 

this modality is questionable in the presence of 

vascular injury even with using flow through 

technique.
(6)(12)
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 Perforator flaps have become useful tool 

for reconstruction, once a perforator of interest 

was identified by Doppler, fasciocutaneous flap 

can be raised according to the principle of 

perforasome
(13)

 but in some cases the 

surrounding skin may massively injured due to 

sever trauma. The brachioradialis muscle can 

provide adequate surface area for coverage the 

deep antecubital neurovascular structures local 

rotation or transposition flaps can cover skin 

defects, but not deeper structures. Its harvesting 

causes minimal functional morbidity.
(7)

 

 Ger reported on a 25-year-old patient 

following a car accident with a grossly 

contaminated wound in the elbow region and 

injury of the brachial artery. After performing 

an end-to-end anastomosis of the artery, 

impaired wound healing was seen together with 

imminent vascular rupture. The brachioradialis 

muscle was used for biologic covering of the 

brachial artery.
(8)

  Lai used a myocutaneous 

brachioradialis flap pedicled on the radial 

recurrent artery to cover a burn defect in the 

postero-lateral elbow region.
(9) 

 Lendrum presented a patient with a 

compound comminuted fracture dislocation of 

the left elbow and with an ulcer above the 

olecranon. A pure brachioradialis muscle flap 

and split skin graft was used to cover the 

defect.
(10)

 If necessary the brachioradialis tendon 

can be used to reconstruct triceps  tendon or 

ligaments of the elbow joint. 

  In our series, the brachioradialis muscle 

flap was used to cover deep antecubital defect. 

The flap was sufficient for coverage of 

moderate defects with a mean size 6.6x9.4cm 

located mainly on the anterior or anterolateral 

aspects. The nerve supply of the muscle was 

preserved to keep it bulky enough to adapt the 

deep defects and avoid its atrophy.       

 If a myocutaneous flap is used, the radial 

nerve courses more superficially. If a split skin 

graft is used, mechanical irritation of the radial 

nerve may occur; this is the main drawback of 

the method.
(2) 

 

CONCLUSION 

 The brachioradialis flap is reliable, easy 

to harvest, and provides stable coverage to the 

antecubital fossa It is rich in blood supply, one 

stage procedure, giving a good protecting layer 

for the underneath deep structures, obliterating 

the defect dead space, suitable for high risk 

patients. Also its use allows early rehabilitation, 

hence, less affection of the joint motion. 
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فً ترميم المرفق  السديله العضليه ا لعضديهفائدة 

جابر محمد علً  -ناجً عبدالرحيم سليم -مد عبدالناصر حمدي مح -البانىبً طارق محمىد

 ظاِؼح االص٘ش–وٍيح اٌطة  –لسّٝ ظشاحح اٌرعّيً ٚاٌؼظاَ 
 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

  :مقدمه
إٌّطمٗ اٌٙاِٗ تاٌزساع ِٓ اػصاب  سفك ِٓ احذ اٌّشىالخ اٌرٝ يصؼة حٍٙا حيس اْ ٔظشا ٌّا ذحرٛيٗ ٘زَٖيؼرثش ذشِيُ اي 

خ تاٌغٗ ٚػٕذِا ذرؼشض ٘زٖ إٌّطمٗ الصاتٗ تاٌغٗ فاْ رٌٍه لذ يٕرط ػٕٗ ِضاػفا0ٚششاييٓ ٚاٚسدٖ ٘اِٗ الِذاد اٌزساع ٚاٌيذ

 0تاالػصاب ٚاالٚػيٗ اٌذِٛيٗ اِٚفصً اٌّشفك لذ يؤدٜ اٌٝ خًٍ تٛظائفٙا

 : الهدف

 0فائذج اسرخذاَ اٌسذيٍٗ اٌؼضٍيٗ اٌؼضذيٗ فٝ ذشِيُ اٌّشفك ٔريعح االصاتاخ اٌثاٌغٗ ذٙذف ٘زٖ اٌذساسٗ اٌٝ ذمييُ ٚدساسح ِذٜ 

 : المرضً والطريقه

وأٛا يؼأْٛ   ِرٛسظ اػّاسُ٘ استؼْٛ (روٛس 10أاز ٚ  2) اشٕٝ ػششج ِشيضاػٍٝ ذُ اسرخذاَ اٌسذيٍٗ اٌؼضٍيٗ اٌؼضذيٗ  

واْ ٕ٘ان حاٌريٓ تّٙا 0ِٓ فمذاْ تاٌعٍذ ٚاالٔسعٗ اٌشخٖٛ تّٕطمح اٌىٛع ِغ ٚظٛد ذؼشيٗ ٌالٚػيٗ اٌذِٛيٗ ٚاالػصاب  تٙزٖ إٌّطمٗ

اٌشغُ ِٓ ٚظٛد ػذج طشق ٌرشِيُ اٌّشفك ِصً اٌرشليغ اٌعٍذٜ اٚ اٌسذيٍٗ اٌحشٖ اال اْ ٘زٖ اٌطشق ٚب 0اصاتاخ تاٌغٗ ٌٍششياْ اٌؼضذٜ

 0ذؼرّذ ػٍٝ ػذج ػٛاًِ ذحذد اِىأيح اظشائٙالذ 

 :النتائج

ٕ٘ان 0 حشوح ِفصً اٌّشفكذاششٚلذ وأد ٔريعٗ اٌذساسٗ ظيذٖ تإٌسثٗ ٌؼششج حاالخ ِغ ػذَ ذاشش اٌذٚسٖ اٌذِٛيٗ اٌطشفيٗ اٚ  

 0حاٌراْ ٚظذ تّٙا فمذاْ تعضء طشفٝ صغيش تاٌسذيٍٗ اٌؼضٍيٗ ٚخضؼا ٌٍؼالض اٌرحفظٝ

ذصٍح ٌٍّشضٝ رٚٚ , ِشحٍٗ ظشاحيٗ ٚاحذٖ ,ذطيغ اْ ٔسرٕرط اّ٘يح اسرخذاَ ٘زٖ اٌطشيمٗ حيس أٙا طشيمٗ تسيطِٗٓ ٘زٖ اٌذساسٗ ٔس

   0اٌخطٛسٖ اٌؼاٌيٗ

 


