
INTRODUCTION

Open soft tissue defects around the elbow joint are 
commonly seen consequent to trauma, burns, 
release of post‑burns contractures and internal 

fixation of complex fractures in this region. Such defects 
often result in the exposure of functionally important 
structures such as bone, tendon, blood vessels and nerves 
and thus require stable coverage. Reconstructive goals 

are to provide stable soft tissue cover of the exposed vital 
structure/hardware while allowing early mobilisation for 
preservation of the range of motion.

The choice of an appropriate flap needs to be based 
not only on the tissue availability, pliability and quality 
but also with due consideration of the patient’s general 
condition.
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ABSTRACT

Background: Soft tissue defects on the posterior aspect of the elbow are commonly seen in 
patients treated with internal fixation for fractures around the elbow joint. An axial flap based on the 
radial recurrent artery (RRA) is very useful for such defects, especially if a posterior midline arm 
incision has been taken for skeletal fixation. The aim of this study is to describe the usefulness of 
RRA flap (based on the RRA) in the management of such defects. Materials and Methods: We 
present a retrospective analysis of 4 cases managed with the RRA flap for soft tissue reconstruction 
of defects around the elbow joint at our institute from January 2015 to August 2016. All the patients 
were males with a history of exposed implant following internal fixation of olecranon/distal humerus 
fracture. The size of defects ranged from 4 cm × 4 cm to 7 cm × 5 cm. Results of the analysis are 
presented here. Results: All flaps survived completely. There was no infection, hematoma or distal 
neurovascular deficit. There was minimal donor site morbidity. Conclusion: The RRA flap is a 
useful, simple flap for defects around the elbow joint in select patients providing one stage, reliable, 
cosmetically acceptable coverage.
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While such defects can be managed with both local and 
free flaps, local flaps are generally preferred in view of 
shorter operating time and better cosmetic tissue match 
in terms of both colour and texture as compared to 
muscle flaps with skin graft.

In the region of the elbow joint, there are limited local 
axial flaps that can be performed and hence these defects 
pose a unique reconstructive challenge. The radial 
recurrent artery (RRA) flap is a versatile option for both 
anterior and posterior elbow defects.

The major advantages of the flap are:
•	 Consistent axial pedicle
•	 Ease of dissection
•	 Good cosmetic result as ‘like is replaced with like’
•	 A short, one‑stage procedure,
•	 No sacrifice of a major artery or local muscle, and
•	 Avoidance of any long‑term immobilisation of the 

involved elbow joint.[1]

Relevant anatomy
The profunda brachii artery divides into the radial collateral 
artery (RCA) and middle collateral artery (MCA). The MCA 
runs through the intermuscular septum between the 
triceps posteriorly, and the brachialis and brachioradialis 
anteriorly. This artery supplies the overlying skin through 
numerous septocutaneous perforators  (basis for the 
lateral arm flap).[2]

The RCA is mainly concerned with supplying the 
brachioradialis and the brachialis and radial nerve 
before anastomosing with the RRA in front of the lateral 
epicondyle [Figure‑1].

The RRA arises most commonly from the radial 
artery  (64%), immediately below the elbow joint, or 
from distal part of the brachial artery (18%).[3] It ascends 
between the branches of the radial nerve, lying on the 
supinator and then between the brachioradialis and 
brachialis, supplying these muscles, extensor carpi 
radialis longus, extensor carpi radialis brevis and the 
elbow‑joint, and anastomosing with the RCA. It supplies 
skin over part of lateral aspect of the arm.[2]

MATERIALS AND METHODS

A retrospective analysis of four cases operated at our 
institute from January 2015 to August 2016 was included 
in the study. All patients were males between the age 
group of 21–35  years  (mean age was 31  years). All 
patients were referred to us after approximately around 
1 month after the fractures were fixed through a posterior 
midline incision and after the plate/bone was exposed. 
No patients had distal neurovascular deficit and/or 
comorbidities. Three out of four patients had right sided 
defects. Smallest defect was 4 cm × 4 cm and the largest 
was 7 cm × 5 cm [Table 1].

The wound was debrided and the defect measured with 
the elbow in full flexion (if the implant had been removed). 
Then the defect was then covered with the flap. Mean 
operation time was 2 h. The duration of follow‑up was 
2–18 months.

Surgical technique
The patient was positioned supine with the elbow 
flexed and forearm rested on the abdomen. Lateral 
epicondyle was marked. The signals from the RRA were 
identified and marked anterior to the lateral epicondyle. 
Flap base was marked 0.5  cm anterior and superior to 
lateral epicondyle. The axis of the flap was centred on 
a line joining the insertion of the deltoid and the lateral 
epicondyle which represents the intermuscular septum 
between triceps and brachialis. The flap was designed on 
this axis after planning in reverse.

Under loupe magnification, flap was raised in the 
subfascial plane after taking the posterior incision 
first. The deep fascia was included in the flap to make 
dissection of flap easy. Cranial part of the incision was 
then taken and the flap was raised, dividing the septum 
and leaving the RCA. Perforators of the RCA travelling 
in the septum were ligated as encountered. Dissection Figure 1: Arterial anatomy around elbow
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continued distally towards the lateral epicondyle taking 
care not to damage the radial nerve. RCA was then ligated 
between 3 cm and 5 cm proximal to the lateral epicondyle 
and dissection continued over the periosteum. The 
recurrent radial artery travels in subcutaneous tissue 
close to the periosteum in the epicondylar region. We did 
not skeletonise the vessel. Few branches of the posterior 
cutaneous nerve of arm were sacrificed to facilitate the 
reach of flap. The flap base was narrowed to 1–1.5 cm 
after confirming exact position of the artery based on 
location of Doppler signals. The flap was rotated to the 
defect around 90–120° as required by location of the 
defect and the donor site was skin grafted. A drain was 
placed under the flap. Upper limb was immobilised for 
10 days till the flap and donor site healed.

Observation
All the flaps survived completely [Figures 2 and 3]. Flap 
donor site was covered with skin graft which healed 
uneventfully. No infection, hematoma or congestion 
was noted in any flap. Smallest flap in our series was 
6  cm  ×  5  cm whereas largest flap was 9  cm  ×  5  cm. 
During harvest of the flap, mean two perforators of RCA 
were clipped and RCA was ligated at a mean distance of 
3.5 cm proximal to lateral epicondyle and flap dissection 
continued further till 0.5  cm proximal to lateral 
epicondyle.

Since the RCA enters the deep fascia, and is outside the 
‘axiality’ of the flap, we decided to measure the ‘random’ 
element of the flap. These are the findings [Table 2].

DISCUSSION

Defects around the posterior elbow region can pose 
reconstructive challenges. Many techniques have been 
described which include local flaps, regional or distant 
pedicled flaps and free tissue transfer. Local flaps are 
few while distant flaps require multiple stages and long 
periods of immobilisation.[4] Free flaps, best used for 
large defects, are not always suitable for elderly and 
debilitated patients.[5]

Among local flaps [Table 3], flap based on MCA will not be 
available due to damage to perforators because of previous 
posterior midline incision. Radial forearm and ulnar artery 
forearm flap involve sacrificing a major artery of the 
forearm.[6] All patients in our series had posterior midline 
incision extending mid arm to upper one‑third of ulna 
which might have injured PIA. Proximally based posterior 
interosseous artery flap requires tedious dissection.[7] The 
use of brachioradialis muscle flap can result in functional 
deficit in the absence of elbow flexors.[8] Latissimus dorsi 
muscle flap requires intraoperative change of position of 
the patient, more dissection and hence longer operative 
time. It is also not very well suited for posterior defects 
including the olecranon region.

A similar flap, radial recurrent fasciocutaneous flap was 
described in a case series of two patients by Maruyama 
and Takeuchi in 1986.[9] Although he has described it as 
reverse lateral arm flap, the vascular basis of the reverse 
lateral arm flap is perforators of MCA and its anastomosis 
with interosseous recurrent artery (IRA) and not RRA.

Also according to Maruyama and Takeuchi[9] this flap 
is a modified Type  B fasciocutaneous flap which is 
not the case, since anatomical studies by the same 
author have shown that it is an axial flap based on 

Table 1: Details of the defects
Aetiology Location of defect Size of 

defect (cm)
Flap 

size (cm)
Donor 
area

Complications

Post‑traumatic (exposed hardware with bone) Right posterior elbow 4×4 6×5 SSG No
Post‑traumatic (exposed hardware with bone) Left posterior elbow 6×4 7×7 SSG No
Post‑traumatic (exposed bone) Right posterior elbow 7×5 9×5 SSG No
Post‑traumatic (exposed hardware and bone) Right posterior elbow 5×5 7×6.5 SSG No
SSG: Split skin grafting

Figure 2: Case 1 (a) right elbow defect with exposed implant (b) design of the 
flap (c) well settled flap

c

b

a
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direct communication/continuation between RCA and 
RRA at a point approximately 3.5  cm above the lateral 
epicondyle (range 1.5–6.5 cm) by a vessel approximately 
0.3 mm in two‑third of cases. In the remaining one‑third 
of cases, the anastomosis is by multiple very fine vessels 
not visible to the naked eye.[10] Hence, an appropriate 
terminology for this flap may be the RRA flap. Although 
we have safely elevated a 9  cm  ×  5  cm flap, precise 
dimensions of the flap can only be confirmed by further 
vascular studies.

In our flap, RCA was included only after it passed through 
the deep fascia and became superficial, to anastomose 
with the RRA. Although pre‑operative angiogram has 
been recommended,[11] especially if vascular injury is 
associated with such defects, all our patients had no 
neurovascular deficit. Hence, no pre‑operative angiogram 
was done.

The mean dimensions of the flap territory beyond the 
clipping of the RCA were 3.7 cm in length and 5.9 cm in 
width. We presume this territory of flap after clipping 
of the vessel may be a random extension of the flap, 
especially since all the perforators from the RCA were 
clipped subfascially. There could be an arborisation of 
vessels continuing from RRA, which might perfuse this 
territory, however, this will need further confirmation 
with vascular studies. Similarly, we cannot draw any 
correlation with the number of perforators ligated and 
the size of the random element.

In the posterior elbow defects, the anastomosis between 
RRA and RCA[10] which is located anterior to the lateral 
epicondyle is usually well preserved and hence the flap 
can be safely harvested even if the posterior midline 
incision has been taken for fracture fixation.

The flap is harvested in supine position and does not 
require intraoperative change of position. Flap dissection 
is relatively easy. Cutaneous braches of nerve supplying 
the skin of the flap are cut during the harvest of flap. 
Although the flap per se was insensate, there was no 
sensory deficit anywhere else, including distally.

There is no associated functional impairment and no 
major vessel is sacrificed. The surgical technique is 
comparatively simple and can be performed in regional 
anaesthesia. Post‑operative recovery is short. Early 
mobilisation of the elbow joint is feasible.

Morrison et  al. chose to delay this flap for complex 
post‑traumatic elbow defects.[12] In our series, we 
performed one stage reconstruction in all our patients. 
We did not encounter any venous congestion leading to 
flap failure. We also believe, that as the base of the flap 
is located anterior to the lateral epicondyle there is less 

Table 2: Details of RRA flap
Size of 
flap (cm)

Site of clipping of RCA proximal 
to lateral epicondyle (cm)

Size of flap beyond 
clipping of RCA (cm)

Number of perforators 
of RCA clipped

6×5 3 3×5 2
7×7 3.5 3.5×7 2
9×5 4 5×5 3
7×6.5 3.5 3.5×6.5 1
RCA: Radial collateral artery

Table 3: Analysis of flaps for posterior elbow defects
Flap Pros Cons
Radial forearm 
flap and ulnar 
artery flap

Reliable
Ease of dissection

Sacrifice of major 
vessel

Posterior 
interosseous 
artery flap

No sacrifice of major 
vessel
Same operative field

Tedious dissection
Useful for only small 
defects

Brachioradialis 
flap

No sacrifice of major 
vessel

Useful for small defects
May lead to loss of 
elbow flexion

Latissimusdorsi 
flap

Wider defects can 
be covered

Change of position 
required

Figure 3: Case 2 (a) right elbow defect with exposed bone (b) design of 
the flap (c) branch of posterior cutaneous nerve of arm which requires 

transection (d) well settled flap and donor site

dc

ba
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chance of kinking and venous engorgement as compared 
to the flap based on the IRA, which was postulated by 
Culbertson and Mutimer.[13]

CONCLUSION

The RRA flap is a useful, simple flap for defects around 
the elbow joint in select patients providing one stage, 
reliable, cosmetically acceptable coverage with minimal 
donor site morbidity.
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