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Reconstruction of Complex Buccolabial Defects: 
Feasibility of Local Flaps with respect to Cosmetic  
and Functional Outcomes
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ABSTRACT

Background: Complex defects resulting from resection of 
buccolabial cancers are generally reconstructed with pedicled 
flaps or with free flaps, often resulting in suboptimal cosmesis 
and function. 

Materials and methods: A total of 11 patients with malignancies 
involving the oral commissure and lips were studied. Wide 
excision and reconstruction with local flaps was done. 
Posttreatment mouth opening, hair match, color match, 
vermilion match, resection margins, and disease control were 
documented.

Results: Average interlabial mouth opening was 3.6 cm and 
interincisor 3.3 cm. Good hair and color match was seen in all 
patients. Vermilion match was achieved in all but three patients. 
Resection margins were wide in all. All but one patient (distant 
metastases of malignant melanoma) were disease free at the 
last follow-up. 

Conclusion: Local flaps provide good cover for complex 
buccolabial defects, without affecting disease clearance. In 
view of definite advantages over distant and free flaps, they 
should regain their place in the head and neck surgeon’s 
armamentarium.
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INTRODUCTION

Malignancies involving contiguous areas of the lip and 
buccal mucosa constitute a significant proportion of the 
oral cancers encountered in India. The epicenter of the 
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lesion is usually in the oral commissure and extends 
to either or both lips, the adjacent buccal mucosa, and 
the overlying skin, without involving the mandibular  
bone.

Resection of such lesions leads to a complex defect 
that does not conform to the well-known algorithms 
and decision ladders for lip reconstruction.1,2 The defect 
is typically too big for primary closure and too complex 
for pedicled or free flaps.

Literature is rich with techniques on closure of defects 
involving a one lip with limited adjacent skin. There are 
the traditional local flaps—the Estlander flap,3 Gillies 
flap,4 Karapandzic flap,5 Zisser closure,6 Bernard–Burrow 
technique,7 and many others. Manifold modifications 
and adaptations of these flaps have been described.8-11

On the subject of repair of more complex and extensive 
buccolabial defects, such as those mentioned before, we 
find that closure is most often done with the workhorses 
of reconstruction, viz., forehead, deltopectoral, and 
pectoralis major flaps12-14 and increasingly now with 
microvascular free flaps.15 These flaps provide reliable 
cover for all situations, but due to their bulk or lack of it, 
their color and hair pattern mismatch, and non-dynamic 
nature, they give suboptimal cosmetic and functional 
results and also result in donor site morbidity.16 In 
addition, microvascular surgery requires specialized 
training and equipment and involves longer operating 
time and hospital stay.

Literature on the use of local flaps for complex bucco- 
labial defects is relatively sparse, and papers usually 
describe a single case or a particular flap technique.17-20 
Considering that these lesions are common, especially 
in the Indian subcontinent, the possible reason for this 
sparsity is lack of familiarity with local flaps. There are 
no established guidelines for such reconstruction, such  
as for one lip defects.1,2 The surgeon therefore resorts  
to the more familiar pedicled and free flaps, with cos- 
mesis and functionality getting less priority over defect 
closure.

We describe here a series of cases of buccolabial 
cancers where resection was followed by reconstruction 
with local flaps. We analyze the feasibility of these 
flaps for such defects based on functional and cosmetic 
outcomes that were achieved.
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In addition, we describe method details and the  
factors that influenced the choice of flap. We want to 
stress that margins were appropriately wide in all of 
these patients and that the issue of margins remains 
nonnegotiable whatever the reconstruction plan happens 
to be.

MATeRIALS AND MeTHODS

Overview

This is a prospective evaluation of a cohort of patients 
with cancers involving the buccal mucosa in the region 
of the commissure and either or both lips. In all these 
patients, the alveolus was free. Skin was involved to a 
variable degree in proportion to the mucosal disease. 
Surgical resection was followed by reconstruction 
with local flaps. Histopathological details were noted, 
gross and microscopic resection margins and nodal 
involvement were documented. Patients were given 
adjuvant radiation or chemoradiation where indicated. 
Jaw stretching exercises were started as soon as feasible 
and were continued through the duration of radiotherapy.

Cases where submental flaps were used or where 
local flaps were used for buccoalveolar defects have been 
excluded from the study.

Outcomes were measured 4 weeks after surgery and 
also 12 weeks after completion of adjuvant treatment 
(if any). Functional outcome was studied vis-à-vis 
jaw opening, width of the oral commissure, and oral 
competence. These were measured subjectively as 
well as objectively. The cosmetic outcome was studied  

vis-à-vis hair match, color match, and vermilion match. 
The margins of resection and disease status at the last 
follow-up were noted.

Details of Reconstruction

In our series we have used a single flap/flap technique 
alone with modifications, such as Estlander flap or the 
less common Zisser’s technique or a combination of these 
with random rotation flaps. Four of the cases have been 
illustrated to explain our methods (Figs 1 to 4).

Modified or Extended Local Flaps

Flaps were improvised to suit the defect. For example, we 
adapted the Estlander technique3 (Case 2) to cover these 
larger defects by including the skin of the nasolabial/
melolabial area or by extending the flap till the mentum, 
without compromising vascularity, while still ensuring 
primary closure of the donor area.

Small random flaps were harvested in many cases 
including those with facial artery ligation; these flaps 
were crucial for covering the defect combination with 
local flaps effectively and fashioning a new commissure 
(Cases 2 and 3).

Fig. 1: Malignant Melanoma. A combination of local flaps was used 
A. Estlander flap from lower lip for skin and mucosal closure B. 
Inferiorly based melolabial flap for upper lip closure C. Gille’s release 
given here (red line) to meet the melolabial (Case 1)

Fig. 2: A. Extended Estlander’s flap: wide skin paddle with narrower 
mucosal patch B. Zisser type closure done along skin creases for 
tension free closure (Case 2)

Fig. 3: Commissure defect with loss of 80% lower lip A. Reverse 
melolabial flap B. Right upper lip Gilles release given here C. 
Mucosa was released and raised to create gingivobuccal sulcus 
(Case 3)
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Zisser Closure

Zisser6 demonstrated that large full-thickness defects of 
the buccal mucosa can be closed primarily by excising 
triangles superiorly, inferiorly, and posteriorly. We 
incorporated the Estlander flap in a Zisser-type closure 
(Case 2), minimizing tension at the suture line. Zisser 
technique is valuable for primary closure of large 
full-thickness defects of buccal mucosa involving the 
commissure (Case 4). Defects of up to 4 cm width could 
be closed primarily with minimal trismus.

Where there was lack of sufficient tissues, the upper 
lip mucosa and the upper gingivolabial sulcus—being 
nondependent—were left to heal secondarily with good 
outcomes.

To ensure competence and to level both commissures, 
care was taken not to raise a very long flap for lower lip 
defects.

Extraction of such teeth as may injure the flap was 
done, especially if any degree of trismus was expected.

ReSULTS

Surgery and Histopathology

Patient details have been shown in Table 1. Details of 
histology, reconstruction, and outcomes are shown in 

Table 2. All 11 patients were males, aged 25 to 70 years. 
Of the 11 patients, 8 were diagnosed with squamous 
carcinoma, 1 patient had malignant melanoma, while  
1 patient had adenocarcinoma of the buccal mucosa, and 
1 patient had verrucous carcinoma. All but 1 patient were 
previously untreated. Neck dissection was done for all 
patients, levels I to V were cleared in 3 patients, levels I to 
IV were cleared in three, and levels I to III were cleared 
in five patients.

Tumor and Specimen Size, Margins,  
and Nodal Metastases

As seen in Table 2, the specimen size ranged between  
5 and 7.5 cm (longest dimension). The pathological tumor 
size varied between 2.5 and 6 cm (longest dimension). All 
patients had gross closest margin of 1 cm or more. None of 
the patients had microscopically close or involved margins 
on final histopathology report. Skin was involved on 
histopathology in 5 of 11 patients. Six of 11 patients were 
found to have nodal metastases on histopathology.

Adjuvant Treatment

A total of 10 of the 11 patients received adjuvant radiation 
or chemoradiation.

Fig. 4: Outcome of primary closure for left commissure cancer A. Marking for Zisser’s technique for skin closure (Case 4)

Table 1: Patient details

Sl. no. Age (years) Gender Epicenter of disease Histology Neck dissection pTNM
1* 54 M Buccal mucosa Malignant melanoma Levels I to V T4N2b
2 45 M Buccal mucosa Adenocarcinoma Levels I to V T4N2b
3 55 M Buccal mucosa Squamous carcinoma Levels I to III T4N0
4* 50 M Commissure Squamous carcinoma Levels I to IV T4N0
5 34 M Commissure Squamous carcinoma Levels I to III T4N0
6* 74 M Commissure Verrucous carcinoma Levels I to IV T4N0
7 40 M Commissure Squamous carcinoma Levels I to III T4N2b
8 72 M Commissure Squamous carcinoma Levels I to IV T4N2b
9 45 M Buccal mucosa Squamous carcinoma Levels I to III T4N0
10 58 M Commissure Squamous carcinoma Levels I to III T4N1
11* M Commissure Squamous carcinoma Levels I to V T4N1

*These cases have been illustrated—see Figs 1 to 4
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Table 2: Reconstruction and outcomes

Case 
number Areas resected

Specimen 
size (cm) pT size (cm)

Reconstruction 
done

Mouth 
opening, 
interlabial 
(cm)

Jaw opening 
interincisor 
(cm)

Closest 
margin 
(mm)

Disease status at 
last follow-up

1* BM composite, 
lower lip, upper 
lip, commissure

7 × 3 × 2 3 × 1.5 × 1 Estlander with 
small melolabial 
and Gillies 
release for 
contralateral 
upper lip

3.25 3.5 5 Liver metastases 
after 5 mths

2 BM, skin, upper 
lip > lower lip, 
commissure

5 × 5 × 3.5 3 × 2.5 × 2.5 Extended 
Estlander

3 3.5 7 Controlled at  
8 mths

3 BM, skin, 50% 
lower lip, 25% 
upper lip

7 × 5.5 × 2.5 5.5 × 4.5 × 2 Extended 
Estlander

3.75 3.9 7 Controlled at  
10 mths

4* Upper lip, BM, 
skin, commissure 
and adjacent 
lower lip

5 × 3.5 × 3 3.2 × 2.8 × 2.5 Extended 
Estlander with 
Zisser’s closure

3.3 3.6 6 Controlled at  
12 mths

5 Commissure,  
BM, skin,

5.5 × 4.5 × 3 4.5 × 3.2 × 0.5 Estlander, 
mucosal 
mobilization both 
gingivobuccal 
sulci

3.2 3.5 5 Controlled at  
7 mths

6* Commissure, 
buccal mucosa, 
skin, lower lip 
70%, upper lip 
20%

7.5 × 5 × 1.5 6 × 3.6 × 0.5 Melolabial flap 
with contralateral 
Gillies release 
with gingivolabial 
mobilization

3.3 3.6 4 Controlled at  
7 mths

7 Commissure, 
skin, lower lip > 
upper lip

6 × 1.8 × 1.3 4 × 1.2 × 0.8 Estander with 
gingivolabial 
mobilization

3 3.3 6 Controlled at  
8 mths

8 Commissure, 
skin, 60% lower 
lip, 20% upper lip

5 × 3.5 × 2.8 4 × 3 × 1.3 Estlander with 
gingivolabial 
mobilization

4 4.2 5 Controlled at  
7.5 mths

9 BM composite, 
30% upper and 
25% lower lip

6.5 × 5.5 × 4 4.5 × 3.5 × 2 Estlander 
with masseter 
rotation and 
lower gingival 
mucosal release

3 3.5 7 Controlled at  
7.5 mths

10 BM composite, 
40% upper lip and 
20% lower lip

5.5 × 3.5 × 3 4 × 3 × 1.5 Estlander plus 
Zisser’s closure

3.3 3.5 6 Controlled at  
8 mths

11* BM composite, 
commissure, 20% 
upper and lower 
lip

5 × 4 × 3 2.5 × 2 × 1.5 Primary closure 
with Zisser’s 
technique

3.5 3.75 7 Controlled at  
8.5 mths

*These cases have been illustrated—see Figs 1 to 4; pTNM: pathological tumor-node-metastasis; and pT: pathological tumor

Functional Outcomes

Four weeks after surgery, the average interlabial distance 
was 3.6 cm and average interincisor distance was 3.3 cm. 
The latter corresponds to grade II mouth opening, with an 
average normal mouth opening in the Indian population 
being 45 mm.21,22 After completion of treatment (radiation 
or chemoradiation), the reduction in jaw opening was 
affected in a few patients, with average interlabial and 
interincisor values being 3.4 and 3.1 cm respectively. This 
improved with time and in 8 of 11 patients, at 12 weeks  

after completion of treatment, both interlabial and 
interincisor values reached or exceeded the preradia- 
tion values, with the average reaching the preradiation 
values.

All patients were able to accommodate a bolus of food. 
All patients were able to maintain oral hygiene. No patient 
complained of drooling and satisfactory competence 
was seen in all. Two patients had subjective perception 
of trismus,23 with interlabial distances of 3 and 3.3 cm 
respectively.
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Cosmetic Outcomes

Good hair match and color match were achieved in all 
subjects. Vermilion match was satisfactory in 8 of the 
11 patients. However, asymmetry in smile was noted 
in seven patients. In order to correct this, three patients 
underwent second-stage commissuroplasty.

Disease Control

One patient with malignant melanoma developed liver 
metastases 5 months after completion of treatment. All 
other patients were disease free from time of completion 
of treatment—this time interval varies between 7 and  
12 months till the writing of this article.

DISCUSSION

Local flaps can provide a dynamic and esthetic cover 
even for complex lip defects. The color and hair match 
is closest to the original. The incisions given for raising 
these flaps are along natural skin creases that minimize 
disfiguring scars at the donor site. Their use requires 
fewer resources and lesser operating time and mandate 
a shorter hospital stay. The facial local rotation flaps and 
flaps based on facial artery branches are very robust in 
their blood supply, and flap failure is a rarity. In our series, 
we have not had any flap failure.

Pedicled regional/distant flaps, such as deltopectoral 
and forehead flaps come with the advantage of familiarity. 
They are able to provide cover and lining for medium-sized 
defects. The limitation is the dissimilarity from buccolabial 
tissue in bulk and pliability and a fixed arc of rotation. Also, 
a second stage flap division may be required.

Free flaps are commonly employed for repair of the 
above-mentioned defects. The radial forearm and the 
anterolateral thigh flaps are the more commonly used 
flaps. They have the advantage of providing ample tissue 
for both inner and outer lining with no limitation of reach 
to the defect area, but suffer from either lack of bulk or 
excess of it. The flaps are less dynamic than adjoining 
tissue, therefore making fashioning of the commissure 
a challenge, and compromising competence.

There are evolving techniques to overcome some 
of the above shortcomings, such as combinations of 
free flaps, combinations of free and pedicled flaps, 
and innervated free flaps that are more dynamic.24,25 
Multistage refashioning of free flaps tailored to the 
specific defect is also described.26

Another limitation to the use of free flaps is the 
increased operating time and hospital stay involved in 
the procedure. Flap-related complications and donor 
site morbidity are known.16 Finally, the expertise and 
resources required for such procedures may not be 
available everywhere.

Outcomes of local flaps for large single lip defects  
have been studied and described,27,28 where it has been 
seen that the traditional local flaps have given good 
cosmetic and functional results, and also that use of local 
flaps for larger single lip lesions does not affect disease-
free survival.21,28 As seen in the above cases, it is possible 
to achieve good functionality and acceptable cosmesis in 
patients with more complex buccolabial defects.

Outcome Assessment

In previously published studies,23 trismus in treated cases 
of oral cancers has been defined as mouth opening of less 
than 35 mm. The same study notes that patient perception 
of mouth opening is an equally important parameter in 
outcome measurement. In our series, 3 of the 11 patients 
had mouth opening of more than 3.5 cm. The rest had an 
opening of between 3 and 3.5 cm.

Measurement of mouth opening is done reliably  
using properly calibrated rulers.21 The distance between 
the incisors is measured. We have measured in addi- 
tion the distance between the lips, since the resection  
affected the lip as well as the buccal mucosa, hence in-
fluencing the two parameters by different mechanisms.

CONCLUSION

Local flaps are relatively underutilized for complex 
buccolabial reconstruction, despite having definite 
advantages. Especially in busy tertiary centers, application 
of these techniques needs to be revised and revived.
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