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Abstract: Background: The radial forearm flap (RFF) and the anterolateral thigh flap (ALT) are commonly used for the reconstruction
of oral cavity soft tissue defects. The aim of the study was to assess and compare the flap survival, complications and postoperative
functional outcomes of the patients after reconstruction of extensive oral cavity defects with ALT and RFF flap following cancer
ablation. Patients and Methods: A retrospective study was conducted at Department of Otolaryngology- Head and Neck surgery, Dhaka
Medical College Hospital, from 1st July, 2020 to July, 2022, a total of 75 patients were enrolled through non probability purposive
sampling and according to the selection criteria, affected by advanced oral cavity cancer underwent microsurgical reconstruction with 23
RFF and 52 ALT procedures. The flap survival, complications and postoperative functional outcomes among these two groups were
retrospectively analyzed. Results: Mean age of the patients was 54.4 (+ 7.9) years in RFF group and 52.8(x6.1) years in ALT group
(range= 40-75 years). Flap survival rate was 91.3% for RFF group and 86.5% for the ALT group (p=0.71). Postoperative complications
in recipient site occurred in 17.4% of the RFF group and in 26.9% of the ALT group (p=0.56). In donor site morbidity, cosmesis is more
impaired in RFF group (82.6%) than ALT group (53.8%) (p=0.021). Haematoma occurred only in ALT group (26.7%) (p=0.004).
Patients in the RFF group reported better scores in the swallowing, chewing and speech in domains of the University of Washington-
Quality of Life (UW-QOL) scale compared with those in the ALT group but statistically not significant (p >0.05). In other domains, both
groups reported no difference. Similarly, RFF provided the same results in the understandability of speech, normalcy of diet and eating
in public place of the Performance status Scale for Head & Neck (PSS-HN), compared to the ALT but statistically not significant (p >
0.05). Statistical analysis confirmed no significant difference between the two groups regarding the variables investigated (p>0.05).
Conclusion: In our observation, ALT and RFF flap demonstrated analogous practicability and reliability for the reconstruction of oral
cavity soft-tissue defects, with similar flap survival rate, donor-site complications and postoperative functional outcome.
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1. Introduction

The incidence of oral cavity cancer has increased in the past
30 years and surgical resection is an essential strategy for the
treatment of oral cancer in advanced stages (Cai, Y.C,, et al.,
2019). Several decades have witnessed the use of free flaps
in clinical science. With the advancement and refinement in
the operative techniques, the survival rates of these flaps
have increased. Thus, the free flaps are now gold standard in
the reconstruction of the head and neck (Lamaris, G.A., et
al., 2017).

With the advancement in the free-flap technique, inoperable

conditions like recurrent or advanced disease patients can
now be operated. The most commonly used free flaps are
anterolateral thigh free flap (ALT) and radial forearm free
flap (RFF) for the head and neck reconstruction. There are
several reasons for the current popularity of RFF: the
presence of an adequate calibre vascular pedicle, the
flexibility and pliability of the tissue and the anatomical
location of the flap allowing simultaneous harvesting with
the ablative team (Loreti, A., et al., 2008).

Anterolateral thigh free flap allows the transfer of different
tissues in significant amounts with a vascular pedicle of
suitable length and diameter and low donor-site morbidity. In
most of the cases, these residual thigh wounds tolerate direct
closure, and this is hypothesised to decrease the time
required for wound healing and thus decrease donor-site

morbidity (Valentini, V., 2008).

In case of oral cavity cancer, advanced disease is found in
two-thirds of patients with squamous cell carcinoma and the
resection of malignant tumours can result in large and
complex defects. Covering these defects is crucial for
restoring tissue integrity, function, and aesthetics (Yang,
S., et al., 2021).

However, no criteria or indications have been defined to
guide a surgeon’s selection between RFF and ALT flaps. This
study will compare anterolateral thigh (ALT) flap and radial
forearm free (RFF) flap in oral cavity reconstruction to
identify and describe differences in practicability, reliability,
and impact to donor as well as recipient site functionality.

2. Materials & Methods

This retrospective study was conducted between the time
frame of July 1, 2020 to July 2022 with a sample size of 75
in the Department of ENT & Head-Neck Surgery, Dhaka
Medical College Hospital, Dhaka. Patients of any age and
sex diagnosed with advanced oral cavity carcinoma Stage 11
(T3NQ-1M0) & Stage 1V(T4a-bN0-3MO0) who was admitted
in hospital for operative procedure was included in the study.
Purposive sampling was done. Patient with history of
radiotherapy and chemotherapy, distant metastasis, chronic
systemic illness was not included in the study. All the patients
were followed up for 3 months after surgery. All data were
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analyzed after thorough checking, cleaning, editing and
compiling by the 25th version of SPSS. Descriptive statistics
was done first; frequency tables and figures were presented
accordingly. Inferential analysis was done by chi-square test
and logistic correlation technique

3. Ethical Consideration

Prior to commencement of study the respective authority
approved the research protocol. Proper permission was taken
from the Department and Institution concerned for the study.
All the patients included in this study will be informed about
the nature, risk and benefit of the study. No data was
collected without the permission of the patient. Participation
in this research was fully voluntary. The respondents
remained entirely free to withdraw their participation at any
stage or any time of the study. Informed written consent was
taken from each patient. Confidentiality was assured and
anonymity was maintained. No participant was identified in
any report or publication under the study. No participant was
given any economic benefit for participation in this study.

4. Results

In this comparative study, the total number of patients was 75
who were suffering from carcinoma of the oral cavity. This
number was divided into two parts- 23 of the subjects
underwent for radial forearm free flap in oral cavity
reconstruction and another 52 of the subjects underwent for
anterolateral thigh flap. Radial forearm free flap in oral
cavity reconstruction was done more in number than the
other.

1) Age distribution of the patients(n=75)

The mean age of the patients was 54.4 (+ 7.9) years. On the
other hand, the highest number (53.3%) of patients was from
the ‘50-59 age’ group and the lowest number (20%) of
patients was from the °40-49 age’ group in the
Anterolateral thigh flap method. The mean age of the
patients was 52.8 (+6.1) years. But there is no significant
association between age of these two groups.

Table 1: Age distribution of the patients: (n=75)

Age Groups Radial Forearm free flap Anterolateral thigh flap P- value
(years) Frequency Percentage Frequency Percentage
40- 49 6 26.08 12 23.0 0.37
50- 59 11 47.82 26 50.0
60 and above 6 26.08 14 26.92
Total 23 100 52 100
Mean (+SD) 54.4 (+7.9) years Mean (+SD) 54.4 (+6.1)years

Site of the carcinoma: (n=75)

Three carcinoma sites were selected for reconstruction:
buccal region, tongue and retromolar trigone. Radial forearm
free flap was done in buccal region (43.47%), tongue
(39.13%) and trigone (17.39%). Anterolateral thigh flap was
done in buccal region (42.30%), retromolar trigone (32.69%)
and tongue (25%).

Table 2: Site of the carcinoma (n=75)
Radial Forearm free | Anterolateral thigh

Sites flap flap
Freqguency| Percentage | Frequency| Percentage
Buccal Region 10 43.47 22 42.30
Tongue 9 39.13 13 25.00
Retromolar 4 17.39 17 32.69
Trigone
Total 23 100 52 100

2) Post-operative periods: (n=75)
Postoperative complications in recipient sites are more in
anterolateral thigh flap (ALT) group (26.7%) than radial
forearm free (RFF) flap group (17.6%), which was
statistically not significant (p=0.56).

Flap successfulness is more in radial forearm free (RFF) flap
group (91.1%) than anterolateral thigh flap (ALT) group
(86.5%), which was statistically not significant (p=0.71).

On Donor site assessment, Seroma and infection was more in
radial forearm free (RFF) flap group (21.7%) than
anterolateral thigh flap (ALT) group (13.5%), which was
statistically not significant (p=0.50).

Hematoma was not found in radial forearm free (RFF) flap
group, but in anterolateral thigh flap (ALT) group (26.9%),
which was also statistically significant (p=0.004). But
infection was more in radial forearm free (RFF) flap group
(21.7%) than anterolateral thigh flap (ALT) group (13.5%),
which was statistically not significant (p=0.50). In case of
cosmesis, radial forearm free (RFF) flap group (82.6%) had
more cosmetic deformity than anterolateral thigh flap (ALT)
group (53.8%), which was statistically not significant
(p=0.21).
Table 3: Postoperative periods: (n=75)
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Radial free flap t;?éﬁagg b Anterolateral vaTue
Postoperative complicationg Frequency| Frequency
in recipient site (%) (%)
Yes 4 (17.4) 14 (26.9) 0.56
No 19(82.6) | 38(73.1) '
Flap successfulness
Yes 21(91.3) | 45(86.5) 071
No 2(8.7) 7 (13.5) '
Donor site assessment:
Seroma
Yes 5(21.7) 7 (13.5) 0.50
No 18 (78.3) | 45(86.5) '
Hematoma
Yes 0 14 (26.9)
No 23 (100) 38 (73.1) 0.004
Infection
Yes 5(21.7) 7 (13.5) 0.50
No 18(78.3) | 45(86.5) '
Cosmesis
Yes 19(82.6) | 28(53.8) 0.021
No 4(17.4) 24 (46.2) )
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Table 4: University of Washington- Quality of Life Scale-Swallowing Outcome

- Type of Flap }
Swallowing ALT RFF Total P-value
. . 28 11 39
| cannot swallow certain solid foods 71.80% 28.20% | 100.00%
I can only swallow liquid food 23 1 34
y q 67.60% 32.40% | 100.00%
. " 1 1 2 0.73
I cannot swallow because it “goes down the wrong way" and chokes me 50.00% 50.00% | 100.00%
Total 52 23 75
69.30% 30.70% | 100.00%
Table 5: Chewing Outcome
. Type of Flap )
Chewing ALT REE Total P-value
| can chew as well as ever 1 1 2
50.00% 50.00% 100.00%
I can eat soft solids but cannot chew some foods 29 13 42
69.00% 31.00% 100.00%
| cannot even chew soft solids 22 9 31
71.00% 29.00% 100.00% 086
Total 52 23 75 '
69.30% 30.70% 100.00%
Table 6: Speech Outcome
Type of Flap }
Speech ALT REE Total P-value
My speech is the same as always 15 5 20
ysp Y 75.00% 25.00% 100.00%
I have difficulty saying some words but I can be 16 8 24
understood over the phone 66.70% 33.30% 100.00%
. 21 9 30
Only my family can understand me 70.00% 30.00% 100.00% 0.54
0 1 1
| cannot be understood 0.00% 100.00% 100.00%
Total 52 23 75
69.30% 30.70% 100.00%
Table 7: Health-related quality of life compared with the month before cancer
Health related quality of life compared with the month before cancer ALTI_ype of FIaFFe)FF Total P-value
1 0 1
Much better 100.00% | 0.00% | 100.00%
27 11 38
Somewhat better 7110% | 28.90% | 100.00%
22 11 33
About the Same 66.70% | 33.30% | 100.00%
2 1 3
0.82
Somewnhat worse 66.70% | 33.30% | 100.00%
Total 52 23 75
69.30% 30.70% 100.00%
Table 8: Health-related quality of life during the past 7 days
Health-related quality of life during the past 7 days Type of Flap Total P-value
ALT RFF
. 1 0 1
Outstanding 100.00% | 0.00% 100.00%
Very good 12 5 17
Y9 70.60% 29.40% 100.00%
Fair 38 18 56
67.90% 32.10% 100.00%
Poor 1 0 1
100.00% 0.00% 100.00% 1.00
Total 52 23 75
69.30% 30.70% 100.00%
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Table 9: Overall quality of life during the past 7 days

Overall quality of life during the past 7 Type of Flap }
days ALT RFE Total P-value
. 1 0 1
Outstanding 100.00% 0.00% 100.00%
Very good 12 5
Y9 70.60% 29.40% 100.00%
Fair 38 18 56
67.90% 32.10% 100.00%
1 0 1
1.00
Poor 100.00% 0.00% 100.00%
Total 52 23 75
69.30% 30.70% 100.00%

Quality-of-life scale (UW-QOL) showed that there was no

Table 10: Head-Neck Performance Status- Normalcy of diet

significant difference between Radial forearm free (RFF) . Type of Flap
: ; Normalcy of diet Total | P-val
flap group and Anterolateral thigh (ALT) flap group in terms ormaicy ot die ALT RFF o value
of swallowing, chewing and speech, There was no significant Full diet 12 6 18
difference in terms of health-related quality of life compared (Liquid assist) 66.70% | 33.30% | 100.00%
with the month before cancer, health related quality of life Dry bread I . 3 . 10 .
during the past 7 days and overall quality of life during the and crackers 70.00% | 30.00% | 100.00%
past 7 days between ALT group and RFF Soft 20 9 29
chewable foods 69.00% | 31.00% | 100.00% 1.00
Performance Status Scale for Head and Neck (PSS-HN) Soft foods 12 > 17 .
requiring no chewing | 70.60% | 29.40% | 100.00%
In case of Performance Status Scale for Head and Neck 1 0 1
(PSS-HN), there was no statistically significant difference pureed foods 100.00% | 0.00% 1 100.00%
between Radial forearm free (RFF) flap group and 52 23 75
Anterolateral thigh (ALT) flap group in terms of normalcy of Total 69.30% | 30.70% | 100.00%
diet, public eating and understandability of speech.
Table 10: Public Eating
. . Type of Flap i
Public Eating ALT RFE Total P-value
- . 3 1 4
No restriction of place, food or companion 7500% 55 00% 100.00%
L . . . . 19 8 27
No restriction of place, but restricts diet when in public 70.40% 29.60% 100.00%
. . 27 12 39
Eats only in the presence of selected persons in selected places 69.20% 30.80% 100.00% 0.94
. 3 2 5
Eats only at home in presence of selected persons 60.00% 20.00% 100.00%
Total 52 23 75
69.30% 30.70% 100.00%
Table 11: Understandability of speech
- Type of Flap }
Understandability of speech ALT RFE Total P-value
3 1 4
Always understandable 75.00% 25.00% 100.00%
. . T 19 8 27
Understandable most of the time, occasional repetition is necessary 70.40% 29.60% 100.00%
. 27 12 39
Usually understandable, face-to-face contact is necessary 69.20% 30.80% 100.00%
e 3 2 5
Difficult to understand 60.00% 20.00% 100.00% 0.94
Total 52 23 75
69.30% 30.70% 100.00%

5. Discussion

The RFF and ALT are two types of free flaps that are
commonly used for large and complex defect reconstruction
after tumor ablation in the oral cavity. Flap survival, donor-
site morbidity and postoperative quality of life should be the
important factors deeming the selection between RFF flap

and ALT flap.

In order to scale up the advantages and disadvantages of each
flap type, we performed a retrospective study on 75 patients
with advanced cancer in the oral cavity who underwent
microvascular reconstruction with either RFF or ALT after
the complete extirpation of the lesion.
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In this study, microsurgical outcomes expressed as flap
survival rates are in RFF group 91.3% and in ALT group
86.5%. Flap survival is more in RFF group than ALT group
which was statistically not significant (p=0.71),
demonstrating that the two  flaps present analogous
reliability in line with the results achieved by Liu et al.

Many surgeons have focused on the donor sites of flaps,
seeking to obtain optimal functional and an esthetic
reconstruction without causing significant damage to the
region of the donor flap. A remarkable number of research
has recently described the advantages of the ALT donor site
(Zheng P-P et al., 2018). The study by Valentini et al., 2008
highlighted that the donor defect can, in most cases, be
closed directly, without causing a noticeable scar, with
minimal morbidity. Several authors have supported the idea
that the RFF is mostly associated with donor site morbidity
and esthetic deformity (Oranges et al., 2018)

In this study, cosmesis was impaired more in RFF group
(82.6%) than ALT (53.8%), which was statistically not
significant (p=0.021).

Hematoma was found more in ALT group (26.9%) whereas
absent in RFF group, which was also statistically significant
(p=0.004). Oranges et al., 2018, reported no haematoma in
any group in their study.

Infections were more in Radial forearm free (RFF) flap
group (21.7%) than Anterolateral thigh (ALT) flap group
(13.5%), which was statistically not significant (p=0.50).

In a comparative analysis, Loreti et al. 2008, indicated the
ALT as an ideal soft- tissue flap in oral reconstruction, with
functional results comparable to those of the RFF flap at the
receiving site but with the additional advantages of minimal
donor- site morbidity and a high level of patient satisfaction.
Others have supported the belief that there is no difference.
Novak et al. compared the two flaps regarding donor-site
morbidity, finding that the majority of patients of both
groups were not bothered by scar appearance or pain, and no
significant difference was found regarding donor-site
morbidity. Although our series has the limitation of having
only a small number of cases, unequally distributed, we
support the idea that complications at the donor site cannot
only indicate the selection of the best reconstructive
technique between the two flaps.

Functionality after reconstruction in recipient sites like
swallowing and speech got better outcomes in RFF group
than ALT group. The results of the present estimation
demonstrated a difference of oral function between the RFF
and ALT groups. Patients with RFF reported better
swallowing and speech function measured by the UW-QOL
scale, although there was no significant difference (p<0.05).

Tarsitano et al (2013) found that patients reconstructed by
RFF were inclined to report better speech outcome than
those with ALT flap, although the difference was not
significant. Our study found a similar trend. In addition, the
clinical and statistical difference regarding the speech
function revealed by our study might be partly attributed to
the relatively large sample. A possible explanation is that

RFF is thinner and more pliable than a bulky flap like ALT,
thus facilitating better recovery of speech intelligibility. This
view was supported by two other studies (Su et al., 2003;
Matsui et al., 2009).

However, some studies found no significant difference in
speech outcome between RFF and ALT group (Farace et al.,
2007; de Vicente et al., 2008; Li et al., 2013; Lu et al., 2015;
Yuanet al.,)

The disparity might be due to the different studied cohorts as
two studies consisted of a variety of oral cancer. Another
explanation could involve the difference between the
objective and subjective evaluation, as objective functional
status measures were used in three studies while we
performed subjective QOL measurement. (Farace et al.,
2007; de Vicente et al., 2008; Lu et al., 2015)

In this study, swallowing outcomes were better in RFF group
than ALT group which was statistically not significant
(p=0.73). In contrast with our results, several previous
studies found similar swallowing outcomes between RFF
and ALT group (de Vicente et al., 2008; Lu et al., 2015; Yuan
et al., 2016), while another study found that swallowing
capacity was better when an ALT flap was employed
(Tarsitano et al., 2013). A possible explanation might be due
to the difference of follow-up period as the abovementioned
studies evaluated swallowing capacity within the first year
after surgery (de Vicente et al., 2008; Lu et al., 2015; Yuan et
al., 2016). Similarly, Akashi et al (2015) also found that the
improvement of oral function for tongue patients with RFF
reconstruction between 1 and 5 years after surgery.
Therefore, the change of QOL in the long term might have
contributed to the disparity between our results and other
studies.

Hara et al (2003) found that the posterior resection of the
oral cavity reduced mobility of the base of the tongue,
but did not affect mobility of the mid portion or tip,
however, resection of the anterior tongue and oral floor
reduced the mobility of the whole tongue and limited tip
elevation to touch the palate. In the current study, it seemed
that the lower scores of swallowing in the ALT group could
not be attributed to the extent of tumor resection because the
proportion of the base of the tongue resection was similar
between the two groups. A possible explanation was that the
a dynamic nature of the bulky ALT might substantially
interfere with mobility of the remaining tongue, especially
the anterior tongue, which in turn, intensified the swallowing
disorder. Therefore, it is possible that the oral phase of
swallowing can benefit from a thinner and more pliable free
flap, such as RFF, which can better restore tongue-to-palate
contact. The rationality of the above explanation was
supported by the fact that more patients reconstructed by
ALT complained in the follow-up of uncontrolled salivation
due to swallowing difficulty.

There was no difference in health related quality of life
compared with the month before cancer, health related
quality of during past 7 days and overall quality of life
during past 7 days in between the two flaps.

For estimating the difference of outcome of flap, the PSS-
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HN was given as a self-administered survey, completed by
the patient. The higher scores indicate better outcome.

In light of Performance Status Scale for Head-Neck (PSS-
HN), Understandability of speech scored more in RFF group
than ALT group but not significant (p=0.94). This was
reported similar in the study of Zhang P-P et al. 2018.

Normalcy of diet is better in case of RFF group than ALT
group but not significant (p= 1). Public eating was found
similar in both groups (p=0.94). Zhang P-P et al 2018 had
reported similar.

6. Conclusion

Postoperative functional outcome is better in terms of
speech, chewing and swallowing in radial forearm free
(RFF) flap group compared to anterolateral thigh free (ALT)
flap despite no significant difference. No significant
difference between ALT and RFF free flaps in reconstruction
of oral cavity malignant defects regarding flap survival rates
and postoperative  complications. ALT free flap
reconstruction is superior to RFF free flap reconstruction
regarding flap donor site morbidity.

Conflict of Interest: None
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