
Retrospective cross-sectional study to evaluate
outcome of loco-regional flaps in head and neck
reconstruction in Sudanese patients
Amin M. Yassin, MBBSa,b,d,*, Momen M. Mohamed, MBBSa,d,c

Introduction: The soft tissue of the head and neck region poses both esthetic and functional aspects and must be retorted
simultaneously, as any defect will be easy recognizable andwill affect the quality of patient’s life. Reconstruction by local- regional flap
still the most popular approach used and outcome also better than other options.
Objectives: To assess the outcome of loco-regional flaps in head and neck reconstruction in Sudanese patients.
Patients and methods: Retrospective cross-sectional, multicenteric study (Soba University Hospital, Khartoum North Teaching
Hospital and an associated specialized hospital) – Khartoum, Sudan, 84 patients underwent head/neck reconstruction during the
period from 2017 up to 2021 were included.
Results: Out of 84 patients, 47.6% were female and 52.4% were male. The etiology of head and neck defects in the majority (69%)
was neoplastic, and in 11.9% it was trauma. According to site of defect, in 23.8% of patients was Cheek unit, 21.4% was nasal site,
and 16.7%was neck site. Surgery in 85.7% of patients were primary, while in 14.3 was delayed. Fasciocutaneous flaps were used in
64.3%, followed by myocutaneous flap in 28.6%; functional outcome was excellent in 61.9%, adequate in 35.7%, and was
inadequate in only 2.4%. The majority of patients 66.2% did not develop any complications.
Conclusion: Loco-regional flaps are ideally useful in covering head and neck defects. It has an acceptable esthetic and functional
outcome in the majority of cases. It can be considered as a reliable option for reconstruction especially in resource constrained centers.
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Introduction

The soft tissues in the oral and maxillofacial region (OMFR),
such as the eyelids, nose, lips, cheek, and tongue contribute to
important functions, which include vision, respiration, mastica-
tion, swallowing, and speech. In addition, they contribute sig-
nificantly to the perception of the beauty of an individual. Since
individuals place a high value on facial esthetics, soft tissue
defects in the OMFR may negatively affect the perception of
facial beauty, resulting in significant psychological morbidity in
addition to functional problems[1].

Extensive head and neck tissues defects are a challenge for
reconstructive surgery. The goals for reconstruction of these tis-
sue defects, created by various etiologies, remains the same. The
management of the defect depends upon the size of the defect,

location of the defect, co-morbid conditions of the patient and the
type of defect, that is, whether traumatic or post malignancy[2].
Today, the goals of the reconstruction are to achieve good
functional as well as esthetic outcomes. Functional aims include
oral competence, clarity of speech, mastication, mobility of the
tongue, bolus transport, avoidance of nasal regurgitation, and
aspiration. Whereas, esthetic outcomes are a restoration of the
bony framework, soft tissue contour, chin prominence, and
mobility of the jaw. It is very challenging to attain all these aims of
reconstruction in most of the patients[3].

The differences between the structures involved, in terms of
function and tissue features, are the main difficulties[4]. Local
flaps are flaps generated adjacent to the primary defect, such as:
rotation, advancement, and transposition while regional flaps
typically have axial-based vascularity, wherein these flaps are

HIGHLIGHTS

• Head and neck defects can be caused by multiple etiology
and several esthetic units may be affected.

• Choose of reconstruction method must respect functional
and esthetic aspects.

• Pedicles flaps play a major role in head and neck recon-
struction in developing countries like Sudan and able to
manage the pathology with minimal complications and a
good functional outcome.

• Lack of researches and publishing in developing countries
especially in Africa make world unawares with etiologies
of head and neck defect and reconstruction. Therefore, this
article to reflect part of this problem.
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dependent on a specific vascular pedicle for viability. An example
of a regional flap is the pectoralis major myocutaneous flap.
Loco-regional flaps had been widely used for oral reconstruction,
especially prior to the advent of free tissue transfer. In recent
years, there has been a resurgence in interest in loco-regional
options[5]. When reconstruction involves the facial or neck skin,
the use of loco-regional skin flaps gives optimal esthetic results
because they are similar to the respected tissue in terms of color,
texture, hair bearing, and thickness[4].

The use of loco-regional flap in reconstruction in head and
neck can be considered reliable reconstructive choices that are less
expensive than free flap alternatives; therefore, we want to
highlight the outcome of loco-regional flaps reconstruction.

Materials and methods

This is a retrospective cross-sectional, hospital-based, multicenter
study, performed in all plastic surgery units – Khartoum, Sudan,
during the period from September 2020 to February 2021.

All patients attending the selected hospitals and operated with
loco-regional flap in head and/or neck, during the period from
January 2017 up to February 2021 were included. All procedures
were performed by expertise plastic surgeons. Patients with
inefficient data were excluded. Data was collected by using direct
interviewing questionnaire, filled by researcher and some infor-
mation was taken from patients records.

Collected data was analyzed by using Statistical Package of
Social and Science (SPSS) 23 software program, then data pre-
sented in table of frequencies and percentages.

Functional disability assessment

Eye functional disabilities were recognized if there is any:
1. Eye ball loss.
2. Ectropion.
3. Ptosis.
4. Exposure keratitis.
5. Excessive tearing.
Oral functional disabilities were recognized if there is any:

1. Speech difficulties.
2. Feeding difficulties.
3. Mouth hygiene difficulties.

Neck functional disability is recognized by the developmental
of neck contracture

If patient had at least one of these problems we considered him
has inadequate function.

Esthetic functional outcome assessment

To assess esthetic outcome patient’s satisfaction visual scoring
were applied. A score of 10 was used (0 indicating the worst and
10 indicating the best). Cumulative scores were calculated for
each patient as follow:
1. Poor: <5
2. Acceptable: 5–7
3. Excellent: 8–10
Postoperatively all patients had been followed up for

12 months then final outcome assessed.

The work has been reported in line with the strengthening the
reporting of cohort, cross-sectional, and case–control studies in
surgery (STROCSS) criteria[6].

Results

Eighty-four patients were included in this study; among them, 12
(14.3%) were within age group 1–20 years old, 28 (33%) within
age group 21–40 years old, 26 (31.0%) within age group
41–60 years, and 18 (21.4%) were >60 years old (Fig. 1).

Out of patients, 40 (47.6%) were female, and 44 (52.4%)
were male.

The etiology of head and neck defects in the majority 58 (69%)
was neoplastic, in 10 (11.9%) was trauma, in 8 (9.5%) was
inflammatory, and only 4 (4.8%) was due to congenital defects.

The commonest type of tumor was SCC in 28 (33.3%), fol-
lowed by BCC in 14 (16.7%) (Table 1). According to the site of
defect, in 20 (23.8%) of patients was Cheek unit, in 18 (21.4%)
was nasal site, 14 (16.7%) was neck site, and 10 (11.9%) was
involving the scalp.

Regarding reconstructive surgery, 72 (85.7%) of patients had
primary reconstruction, while 12 (14.3) was delayed primary or
secondary reconstruction.

According to the complexity of flaps, 44 (52.4%) were island
flaps while 40 (47.6%) were pedicle flaps.

The most common type of flap used was fasciocutaneous flap
54 (64.3%), followed by myocutaneous flap in 24 (28.6%)
(Table 2, Figs. 2–4).

The commonest flap used was forehead flap 10 (25%), fol-
lowed by pectoralis major muscle flap 7 (17.5%).

Functional disability outcome: inadequate eye function was
reported in nine (10.7%) among them four (4.7%) were having
excessive tearing, three (3.5%) were suffered eye ball loss, and
two (2.3%) were complicated by ptosis. In adequate mouth
function is reported in five (5.9%) of patients, all of them cannot
brush their tooth (Table 3).

Overall, in adequate function was reported in 14 (16.6%) of
patients. Visual satisfaction was excellent in 22 (26.2%), accep-
table in 44 (52.4%), and poor in 14 (16.7%).

The majority of patients 64 (66.2%) did not develop any
complications; on the other hand, common complications was
infection (7.10%), tumor recurrence (7.10%), hematoma
(4.80%), and total flap necrosis (4.80%).

Figure 1. Patient distribution according to age groups.
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Figure 2. Cheek advancement flap.

Figure 3. Forehead flap for nasal reconstruction.
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Discussion

In this study, 84 patients were involved, more males than females
(52.4%) and (47.6%), respectively, had oral and maxillofacial
soft tissue reconstruction. Similar results were obtained by
Agbara et al.[7] which found that (71.4%) were males and
(28.6%) were females. Another study by Findlay et al.[8], showed
similar results. This may be related to etiological factors. Tumor
and trauma excision accounted for most of the defects, many
studies on trauma and tumors involving the OMFR have shown a
male preponderance[9].

The present study revealed that the etiology of head and neck
defects in the majority 58 (69%) was tumor, followed by trauma,
then inflammatory, and only 4 (4.8%) was due to congenital

defects. Different results were obtained byMultani et al.[2] study,
which reported that the commonest cause was post-traumatic
followed by malignancy, infections, and others, also Agbara

Figure 4. Pinwheel flap (triple rotational flap) post scalp SSC excision.

Table 1
Patients distribution according to type of tumor

Type of tumor Frequency

BCC 14 (16%)
Melanoma 2 (2.4%)
Parotid gland tumor 12 (14.2%)
SCC 28 (33.3%)
Thyroid tumor 2 (2.4%)

Table 2
Patient’s distribution according to name of flap used

Name of flap Frequency

Abbe-estlander flap 2 (2.4%)
Check advancement flap 4 (4.7%)
Double V-Y advancement flap 6 (7.1%)
Forehead flap 20 (23.8%)
Frontalis muscle flap 2 (2.4%)
Hatchet flap (o-z flap) 4 (4.7%)
Karapandzic falp 4 (4.7%)
Latissimus Dorsi flap 4 (4.7%)
Nasolabial flap 2 (2.4%)
Pectoralis major muscle flap 14 (16.6%)
Pinwheel flap (triple rotational flap) 2 (2.4%)
Platysma myocutaneous flap 4 (4.7%)
Rhomboid flap 4 (4.7%)
Submental flap 2 (2.4%)
Superficial temporal artery flap 6 (7.1%)
Temporalis muscle flap 4 (4.7%)
Total 84
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et al.[7] study recorded trauma, as the most common etiological
factor, followed by tumor excision and infection. This is most
likely due to the fact that most of trauma patients are managed by
maxillofacial surgeons as the primary unit of care in a specialized
hospital due to the lack of availability in the study centers. Also
most poly trauma patients are referred late.

Immediate reconstruction of tissue defects has the advantages
of ensuring a reduced number of surgical procedures; the pro-
tection and preservation of vital structures; shorter hospital stay;
reduced economic cost of treatment; rapid oral rehabilitation;
return to normal social life; early administration of postoperative
radiotherapy; and minimal fibrosis and soft tissue
contraction[10,11]. In this study regarding surgery time lag, 72
(85.7%) of patients were primarily reconstructed, and only 12
(14.3) had delayed primary or secondary reconstructive proce-
dure. Similar study by Rao et al., had 50 patients of Basal cell
carcinoma had excision and primary reconstruction. Another
study by Nigeria[7] stated that only 10 patients (15.2%) had
immediate reconstruction. This may be related to etiological
factors and financial constraints[12].

The location, size, shape, and orientation of the defects are
important factors in determining the method used in
reconstruction[13]. Various loco-regional flaps were used for the
reconstruction of the diverse OMFR defects. According to the
complexity of flaps, 44 (52.4%) were island flaps while 40
(47.6%) were pedicle flaps. Various types of flaps ranging from
fasciocutaneous flap 54 (64.3%), followed by myocutaneous flap
in 24 (28.6%) were used. Among them, in the current study,
forehead flaps were most commonly used, followed by pectoralis
major muscle flap. This is consistent with Multani et al.[2] who
stated that the most common loco-regional flap done was fore-
head flap (27%) followed by pectoral flap. This may be due to the
fact that forehead flap is an axial pattern flap and is very useful for
repair with near normal functional and cosmetic results can be
achieved. The forehead flap provides adequate tissue (for both
external cover and internal oral lining) that can be used to cover
defects as far as the lower border of the mandible hence its choice
for defects in the cheek (the commonest site of defect in this

study)[14,15]. In addition, the forehead flap is easy to mobilize
when compared to other loco-regional flaps such as the latissimus
dorsi and pectoralis major[16,17].

According to the site of defects, in this study, the most common
site of defect were the Cheek unit and nasal site, followed by neck
site and scalp. Agbara et al.[7]; in Nigeria, found different results
where the lip was the commonest site in 27 (32.1%) followed by
the nose in 17 (20.2%). In addition, a study in the US by Guo
et al., reported that nose (38%) was the commonest site of defects
followed by cheek (34%) and ears (28%). Type of flap selection
also depends on the size of defect. In this study, 24 (28.6%) was
4–5 cm, 22 (26.2%) was 3–4 cm, and 5–6, and > 6 in 18
(21.4%), and 18 (21.4%), respectively. Nevertheless, for defects
larger than 1.5–2 cm in diameter, Rohrich et al. generally suggest
the use of axial pattern flaps such as the forehead flap, the
nasolabial flap, and the dorsal nasal flap[13,18]. These methods of
reconstruction can often be used interchangeably, but all of them
show specific pearls and pitfalls. Certain flaps work better in
different areas such as glabella, Miter for horizontal defects, and
V-Y and nasolabial flaps for vertical loss of substance[13].

The primary functions of head and neck structures are to keep
the airway open and avoid aspiration, keep the mouth clean to
make swallowing easier and visual aptitude. Since all of these
roles are essential for survival and some of them are important
factors in determining a high quality of life[19]. Ideally, these
processes should be maintained or restored as long as the care of
the disease condition is not jeopardized, so we assessed functional
disability outcome among patients according to this issues and
found that in adequate eye function was reported in nine (10.7%)
among them four (4.7%) were have excessive tearing, three
(3.5%) were have eye ball loss, and two (2.3%) were have ptosis.
In adequate mouth function found in 5 (5.9%) of patients, all of
them cannot brush their tooth. And overall in adequate function
was 14 (16.6%) of patients.

In the current series, visual satisfaction was excellent in 22
(26.2%), acceptable in 44 (52.4%), and poor in 14 (16.7%). The
higher frequency of satisfaction reported by Schnabl et al.[20]

study, which assessed patient satisfaction following various
methods of facial reconstruction it revealed that (82%) of
patients were very satisfied, (16%) were satisfied, and (2%) were
unsatisfied, variation in satisfaction frequencies might be attrib-
uted to the small sample size included in our study. Likewise, Rao
et al.[17], report that all patients had satisfactory functional and
cosmetic outcome.

Complications following head and neck reconstruction were
noted in (33.8%) of patient’s donor or recipient site. Infection
being the most common, followed by tumor recurrence, hema-
toma, and total flap necrosis, While Gómez et al.[21] study
reported complication rate of only (10.9%), and defined com-
plications as major (partial or total flap loss) and minor (dehis-
cence, infection, and need for reoperation). And there were no
major complications. Meanwhile, Agra et al.[22], study reported
partial flap necrosis in (1.6%) of patients while hematoma
reported in (0.8%). In contrast to our findings, other studies
reported no major complications[16,17]. This could be related to
the preoperative assessment like the choice of flap, intraoperative
technique, or postoperative follow up. (14.3%) incidence of
infection noted in this study may be related to poor preoperative
hygiene and disinfection, wound dressing techniques, and nutri-
tional deficiencies (most of the patients were of low socio-eco-
nomic status). Tumor recurrence at the recipient bed in the

Table 3
Patient’s distribution according to functional disability

Functional disability Frequency

Eye assessment
Adequate 24 (28.5%)
Eye ball loss 3 (3.5%)
Ectropion 0
Ptosis 2 (2.4%)
Expose keratitis 0
Excessive tearing 4 (2.7%)

Nose assessment
Adequate (breathing) 21 (25%)
No 0

Mouth assessment
Adequate 8 (9.5%)
Cannot speak 0
Cannot drinking and eating 0
Cannot brush teeth 5 (5.9%)

Neck assessment
No neck contracture 17 (20.2%)
Neck contracture 0

Total 84
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orofacial region postreconstruction is well documented in the
literature[17].

The major limitations of this work are difficulty in data col-
lection and follow up, but the results explain the importance of
local flap for head and neck reconstruction and no need for
jumping for complex free flaps.

Conclusion

The etiology of head and neck defects in the majority was tumor,
followed by trauma, inflammatory, and congenital defects.
According to the site of defect, Cheek unit was the commonest site
then nasal, neck, and scalp. The most common type of flap used
was the fasciocutaneous flap, followed by the myocutaneous flap.
Functional and esthetic outcome was satisfactory in the majority
of patients. The complications rate was reportedly high particu-
larly infection, tumor recurrence, hematoma, and total flap loss.
The loco-regional flaps are a reliable option for reconstruction
especially in resource-constrained centers.
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