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Abstract
Aim: Radial forearm flap (RFF) is a reliable flap that can be easily used to repair tissue defects in all parts of the body, especially in 
the areas such as the oral cavity, cheek mucosa and the tongue. It is used for the repair of soft tissue defects as a fasciocutaneous 
flap, and it is also used as osteo- fasciocutaneous flap, with the radius bone being split into the flap. In this study, we retrospectively 
examined the cases in which tissue defect repair was performed with free radial forearm flaps in our clinic between the years of 
2008and 2018. The purpose of this study; is the determination of the results of the use of the radial forearm flap in the reconstruction 
of different soft tissue defects belonging to the head and neck region.
Material and Methods: RFF repair was conducted in 24 patients who were included in our study. 15 of the patients were male and 9 
were female. The mean age of the patients was 49. The cause of tissue defect was tumoral invasion in 17 patients, trauma (traffic 
accident, fall) in 6 patients and gunshot wound in 1 patient.
Results: Total flap loss was observed in 1 patient and partial flap loss was seen in 1 patient. No post-operative infection, bleeding or 
similar complications were observed. Donor site problems were observed in 4 patients, while the donor area of 2 patients recovered 
after secondary treatment, while the donor area of the other 2 patients was repaired with additional partial thickness skin grafts.
Conclusion: Radial forearm flap with free transfer is an option that has been used safely for many years in many regions, especially 
in intraoral soft tissue defects such as tongue, inner cheek, and the floor of the mouth. Although harvesting of this flap is slightly 
easier than other flaps, it is a procedure that requires meticulousness and patience similar to every area where microsurgery exists. 
Although sacrificing one of the main vessels of the upper limb with this flap is a serious disadvantage, the advantages it offers, 
especially in the intraoral defects, still keeps the radial forearm flap popular over the years.
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INTRODUCTION
The head and neck region have the feature of containing 
vital structures as well as being an identity center. For this 
reason, repairs of tissue defects in this region are also of 
special importance. Many options are used to repair soft 
tissue defects of this region. Local flap options can be 
planned as randomly or axially. While random flaps have 
advantages such as short operation time and relatively 
more harmonious skin color, there are very limited usage 
areas due to the limited movement of the skin belonging to 
the head and neck region. Alternatively, another local flap 
option, pedicular local flaps, provides a relatively short 
operation time and partially compatible skin color; but 
their use in the repair of head and neck defects is limited 
due to the fewer options available as well as due to the 
problems in closing the donor area. Pedicular pectoralis 
major flap and pedicle submental island flap are among 

the most popular local flap options (1). Reconstruction 
with local flaps can be considered less risky in terms of 
morbidity and mortality with shorter surgery time.

Although free flap options as well as local flap options 
have long operating times and relatively long patient 
recovery times (2), they provide great freedom to the 
reconstructive team. Free flaps are very useful in planning 
three-dimensional reconstruction of larger defects. The 
anterolateral thigh flap has been used in many areas for 
reconstruction since the first day it was defined, and it has 
been used safely for many years with many advantages in 
repairing soft tissue defects in the head and neck region 
(3). Being able to modify the flap thickness according to 
the defect's condition is one of the important advantages 
in choosing this flap (4).

Also known as the Chinese flap, the Radial forearm flap 
was introduced in 1981 by Yang et al (5) and it has been 
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used numerous times to repair soft tissue defects, after 
it was described by them in their study. In the defects of 
the head, neck, especially the oral mucosa, and the cheek 
mucosa; it is one of the first options that come to mind 
in reconstruction due to the thinness of the flap and its 
elasticity and the advantage of a long vascular pedicle; 
which can reach distant recipient vessels by using 
subcutaneous tunnels, as well as the relatively easy flap 
elevation. (6)   

In this study, we retrospectively analyzed 24 RFF cases 
performed in our clinic between 2008 and 2018. The 
purpose of this study: The determination of the results 
of the use of the radial forearm flap in the reconstruction 
of different soft tissue defects belonging to the head and 
neck region.

MATERIAL and METHODS
Between the years of 2008 and 2018, 24 patients (17 males 
and 7 females) were operated in the head and neck region 
for soft tissue defects in the Atatürk University Faculty 
of Medicine, Department of Plastic, Reconstructive 

and Aesthetic Surgery. The mean age of the patients 
was 49,24.  Ethics committee approval (information of 
ethics committee approval) was obtained from Ataturk 
University, Medical Faculty Clinical Research Ethics 
Committee. Some of the existing surgeries in the study 
were performed by one author and the other surgeries 
were performed by the other author; and the data were 
collected and authored by the corresponding author. The 
patients reconstructed with RFF flaps in the head and 
neck soft tissue defect for any reason were included in 
the study, and reconstructions of tissue defects including 
simultaneous bone component were not included in the 
study.

RESULTS
Among 24 patients who underwent soft tissue defect 
repair with RFF, 1 patient's flap was totally lost, and 1 
patient's flap was observed to have partial loss. This 
loss was repaired with additional partial thickness skin 
graft (STSG). No postoperative infection or bleeding-like 
complications were observed. 

Table 1. Patient – Defect – Flap  Data 

Patient 
No Age Gender Etiology Defect Location Defect Size 

(cm)
Flap Size 

(cm)
Pedicle Length 

(cm)
Flap Survival 

(0-1-2)

1 27 M SCC Lower Lip 9x4 9X5  10 2

2 59 M SCC Lower Lip 11x6 12x7 13 2

3 39 M TRAUMA Upper Lip 9x5 10x6 13 2

4 45 F SCC Nasal 10x7 11x7 11 2

5 56 M SCC Neck 8x6 9x7 8 2

6 34 F SCC Palate 10x10 12x14 8 2

7 74 F SCC Malar 7X6 7x6 9 2

8 69 F SCC Tongue 8x5 11x5 12 2

9 25 M TRAUMA Ear 3x3 5x4 7 2

10 45 M SCC Nasal 13x5 14x5 10 2

11 35 M TRAUMA Ear 4x3 6x5 7 2

12 56 M SCC Lower Lip 12x5 14x7 9 2

13 68 M SCC Lower Lip 10x8 11x8 8 2

14 29 M TRAUMA Ear 6x4 7x4 7 2

15 41 F TRAUMA Palate 5x3 6x5 10 1

16 47 F SCC Tongue 10x4 11x5 12 2

17 21 M GSI Nasal 6x5 8x8 12 2

18 27 M TRAUMA Ear 5x4 6x5 9 2

19 67 M SCC Nasal 10x5 11x5 10 2

20 71 F SCC Malar 10x9 12x9 9 2

21 73 F SCC Malar 7x7 8x7 12 2

22 75 M SCC Malar 8x5 9x6 9 2

23 62 M SCC Tongue 9x5 10x7 8 2

24 32 F SCC Tongue 8x4 9x6 9 0

M: Male;  F: Female;  SCC: Squamous Cell Carcinoma;  GSI: Gun Shot Injury 
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Soft tissue defects were repaired with free radial 
forearm flaps (Table 1). All of the flaps were planned as 
fasciocutaneous. 4 of these repairs were on the tongue,       
(Figure 1, 4, 5 and 6)  4 on the nose wings, 4 on the ear, 4 on 
the lower lip, 4 on the malar region, 2 on the palate, 1 on the 
upper lip and 1 on the neck. All of the flaps were planned as 
fasciocutaneous and harvested (Figure 2 and 3). While 17 of 
the tissue defects occurred after tumor excision, 6 of them 
were caused by trauma, 1 of the tissue defects was due to 
a gunshot wound. The average pedicle length was 9.6 cm. 

           

Figure 1. After tumor resection of tongue

           

Figure 2.  Design of the flap

Figure 3. Harvested flap

All anastomoses were performed under surgery microscopy 
with 24 arteries, and 38 veins to recipient vessels with 8-0 
and 9-0 nylon sutures. 1 artery anastomosis was made to 
all flaps, a total of 24 arterial anastomoses were conducted, 
while 38 vein anastomoses were performed with 2 vein 
anastomoses in 14 patients and 1 vein anastomosis in 10 
patients. The average operation time was determined as 
6 hours, antibiotic and analgesic were started routinely as 
a drug treatment in the postoperative period for patients 
with an average of 8 days of hospital stay. Low molecular 
weight heparin was given to 10 patients. The patients 
were followed up for an average of 12 months.

        

Figure 4. Early post-operative view 

      
           

Figure 5. Late post-operative view

        

Figure 6. Late post-operative view 2
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DISCUSSION
Head and neck soft tissue reconstructions need repair 
with viable, versatile and reliable flaps as in any soft 
tissue repair (7). Functional reconstruction of different 
types of tissues in the head and neck region is a difficult 
process (8). For this reason, although free tissue transfer 
has been reported as the gold standard in post-excision 
repair in head and neck cancers (9), in some cases as an 
alternative, locoregional and pedicled flaps are also used 
successfully (10). 

Many local flap options have been reported in the 
literature by different authors. Perhaps the first of these 
options is the Pectoralis Major Myocutaneous flap, 
described in 1979 (11). Trapezius muscle island flap is 
another local flap option used in the repair of head and 
neck defects, as its pedicle and blood supply from the 
nearby region does not come from the thoracoacromial 
artery, but from the transverse cervical artery (12,13). 
The Thoracoacromial artery perforator flap, which has 
been designed as a perforator flap, though it receives its 
blood from thoracoacromial artery, has also been reported 
as another alternative (14). In addition to these options, 
Submental island flap is now more preferred, since it has a 
less bulky and more flexible structure as compared to the 
pectoralis major flap (15). Fascial Artery Musculomucosal 
Flap, which can be designed as random or island flap, 
can also be considered as another alternative in repairing 
small and medium size defects (16).

In addition to the local regional pedicle flap options, 
free flaps are indispensable alternatives in the repair of 
head and neck region defects. Three dimensional and 
functional reconstruction can be planned by moving many 
tissues to the head and neck region with free transfer. 
Many areas of the body can be preferred as a donor site. 
Free flaps with or without a bone component originating 
from the thoracodorsal artery have been used many times 
in head and neck repairs (17). In the free tissue transfers 
performed using this artery system, the necessity to give 
the patient an intraoperative position in the form of lying 
on their side appears as a disadvantage (18).

In the repair of head and neck defects, subcutaneous 
and lower extremity tissues have also been reported as 
a donor area in many studies. Hung et al. in their study 
have performed reconstruction using Groin Flap and 
Anterolateral Thigh Flap (ALT) in the elderly population. 
They reported that since the patient group was older, they 
performed these surgeries under local anesthesia (19). 
In another study, ALT flap was successfully applied in 
reconstruction using many different variations (4). The ALT 
flap, which can be used safely in many centers around the 
world in head and neck reconstruction, may be relatively 
thick in the region where it is transferred in some cases, 
which can change according to the structural features of 
the person. After a certain period after free flap surgery 
and also as shown in new studies, ultrasound guided flap 
is thinned simultaneously with free flap surgery to lead to 
positive results which are obtained in 3D reconstruction 
(20).

Medial Sural Artery Perforator flap harvested from lower 
extremities (21), Lateral upper arm free flaps (22), and 
Deep inferior epigastric artery perforator flaps (23) have 
also been used in head and neck reconstructions.

The radial forearm flap has been used successfully in 
head and neck tissue defect reconstructions since its 
designation. In addition to soft tissue repairs, RFF allows 
reconstruction of bone structures such as mandible 
and maxilla, which can be included in the flap (24,25). 
Another advantage of the radial forearm flap is that it 
can be designed in different ways and provides solutions 
in different areas (6,26). We have designed the flap with 
different drawings by making use of the flexible structure 
of RFF in various areas that we have used in our study. 
Perhaps the only disadvantage to the use of RFF can be 
shown as donor site morbidity. In order to prevent the 
tissue defect that can occur in the donor area, different 
solution suggestions have been reported in the literature. 
Mashrah et al. described using a bilobed flap to directly 
close the RFF donor site (26), while Halama et al. used the 
vacuum-assisted-closure wound therapy (VAC) method 
comparatively and reported the idea that RFF is superior 
to the conventional dressing method in donor site healing 
(27). In our series, we experienced problems with the 
donor site in four cases, while recovery in two cases 
improved with dressings, and in two cases, we overcame 
the problem with the solutions reported in the literature.

Even though this flap has been described in the literature 
many years ago, with the satisfactory results we obtained 
in our study; the idea that it is a flap that can be preferred 
without hesitation, especially in the head and neck region 
may make an additional contribution to the literature. 
The reliability and preferability of the flap can be shown 
more clearly with a series with a higher number of cases 
compared to our study, as well as with series in which the 
flap is used in 3 dimensions in different areas than the 
areas we normally use.

CONCLUSION
Radial forearm flap is an option that can be used for 
years in reconstruction of soft tissue defects of the 
head and neck, it can be designed as desired, thanks to 
its flexible and thin structure, especially in the mucosal 
reconstructions such as the mouth, cheeks, and it can 
be applied easily in terms of surgical technique. Thanks 
to these advantages, we think that it will continue to be 
one of the safe free flaps that can be used without any 
problems in the future and we can easily recommend it to 
the reconstructive surgeons who are planning a head and 
neck repair.
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