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ABSTRACT

INTRODUCTION

Head and neck defects commonly from excision of cancer, require complex reconstruction.

Our reconstructive goals are aimed at achieving safety, form and function. Escalation to the highest option
on the ladder of reconstruction is obligatory. With the discovery of free anterolateral thigh flaps our
reconstructive goals could be attained. Antero lateral thigh flap offered more to the reconstructive options
than what it was initially described as. Antero lateral thigh flap not only gained popularity but also became
the workhorse flap in head and neck reconstruction. Research has been done all over the world on the
application of Antero lateral thigh flap but nothing is reported from South Africa. The aim of the study was to
determine the efficacy of antero lateral thigh flap in head and neck reconstruction in plastic surgery
department at Charlotte Maxeke Johannesburg Academic Hospital.

Methodology

A retrospective medical record review was conducted at Charlotte Maxeke Johannesburg Academic
Hospital which included all adult patients reconstructed with antero lateral thigh flap. Theatre and ward
registration were used to identify the patients during the five-year period from 01 January 2014 — 31
December 2018. The number of patients with head and neck cancer during this period totalled 80, of which
33 met the study inclusion criteria: Adults with head and neck cancer reconstructed with antero lateral thigh

flap.

Main Outcome Measures — Flap survival, recipient and donor complications and length of hospital stay.

Results

The study comprised 33 patients who had undergone a wide local excision, with/without neck dissection
and reconstructed with antero lateral thigh flap. The mean age of the patients was 55.89 +/- 12.77 years.
Most participants were male (n=24: 72.73%), female (n=9:27.27%), smokers (n=18: 56.25%) and 25
(78.13%) had SCC diagnosis, there were 15 (44.12%) patients with comorbidities and the average duration
of the operation was 10.12+/- 2.65 hours. The most frequent anatomical site was the oral cavity (n=15:
50%). Maximum ICU stay was 2 days (n=31.93: 94%), The median hospital stay was 38 days with an
interquartile range of 34-44 days. Post operation complications were experienced by 7 patients — recipient

site complication (n=3,9%) and donor site complication (n=4, 12%), with a total flap survival of 94%.

Conclusion
Our experience has given us the confidence to use this flap in a variety of head and neck defects.
The antero lateral thigh flap is highly versatile, has a high survival rate and a low complication rate. Antero

lateral thigh flap has found a permanent and highly valued place in head and neck reconstruction.



LIST OF ABBREVIATIONS

ALT Anterolateral thigh flap

ASIS Anterior superior iliac spine
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LDF Latissimus dorsi flap

FRFF Free radial forearm flap
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Title: Efficacy of Antero Lateral Thigh Flap in Head and Neck Reconstruction

l.Introduction
Head and neck cancers still pose a formidable challenge to all specialties involved, but especially the plastic
surgeon. Reconstruction of head and neck cancer requires intense planning, microsurgical skills and an

appropriate flap that can restore both form and function (1).

With a global increase in head and neck cancer, the incidence in Africa, according to the global data statistics
analysis, has been attributed to smoking, westernization of lifestyle, diet, HIV/HPV, lack of access to health
care facilities and unfavorable health policies, while also taking into consideration the lack of data (under
reporting) and poor data capturing (2,3).

Head and neck cancer have ranked 4" in South Africa and 90% of cases were found to be squamous cell
carcinoma (SCC) (4). In our setting most, patients present with advanced disease, which has become a
major health care burden (2). Cultural believes, lack of education and poverty have been identified as a

cause of delayed presentation (2).

Surgical challenges with excision of tumors include removal of the primary lesion and circumferential margin
of healthy tissue, leaving a mutilated disfigured organ. The dilemma is while trying to stay oncological radical,

to preserve function, minimal aesthetic impact and psychological well-being of the patient (3).

2.1 Literature review

The revolution of the flap has taken a superior turn from the 1970s and 1980s, from the use of pedicle flaps
like deltopectoral-, pectoralis major- and latissimus dorsi flap (LDF) to microvascular free tissue transfer
(5,6). Since inception of microvascular reconstruction, the role of the pedicle flaps evolved into salvage
flaps, mostly indicated for patients that cannot tolerate a lengthy operation or failed free flaps (1,6).
Microvascular flaps offering reliable flap survival and more tailored tissue, has resulted in functional and
cosmetic outcome far superior to those of pedicle flaps (5,6,7). However, hypothermia, pressure injuries,

prolonged procedure length and flap loss are risks associated with free tissue transfer (8,9).

A great deal of consideration is required in flap selection, as they are tailored to each patient. Free flap
transfer needs to have certain characteristics: sufficient tissue bulk, low donor site morbidity, superior
texture, versatility in shape, availability of diverse tissue types on one pedicle, a two-team approach, long
pedicle, possibility of innervation, constant anatomy for safe and easy flap rise (5,10,11). The aggressive
resection of these tumors results in a paucity of local options resulting in free flaps becoming the modality

of choice for reconstruction (5).
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By chronological discovery of flaps the LDF was discovered in 1906 and popularized in 1970, while the free
radial forearm flap (FRFF) was discovered in 1978. They were commonly used in head and neck
reconstruction. FRFF was popular for its excellent pliability, ease of raising the flap especially for intra oral
defect reconstruction (10,12) and LDF for large size defects, ability of raising with multiple skin paddle and
voluminous tissue (10). Discovery of the anterolateral thigh flap (ALT) has become a permanent and highly
valued option in head and neck surgery because of its resourcefulness (5,13). It offers many advantages
required to reconstruct the defect, such as its versatility in design size, thin pliability by thinning immediately
or delayed, or bulk if required, a long pedicle with suitable vessel diameter, it is easy to harvest, use a two-
team approach, less donor site morbidity, and most importantly, it is the patient’s choice over FRFF and
LDF (hidden scar) as documented by Brown et al., (7,14). Numerous reports from different centers including
Wei et al., described an ALT success rate of 95% (1,11,15), thus ALT is regarded as superior. The focus
now is not on increasing the number of different flaps but to individualize the flap harvested from the donor
site, with which the surgical team has experience (10). Indeed, at CMJAH ALT has become the preferred

donor site for soft tissue reconstruction in the Head and Neck Unit.

2.2 Discovery of ALT.

Song and coworkers described three flaps from the thigh. The ALT, anterior medial thigh flap and the
posterior thigh flap in 1984 (13). Of these three flaps, the ALT became the most popular.

ALT was initially described as a septocutaneous pedicle based on the descending branch of the lateral
circumflex femoral artery, but variation occur where the branch runs through the vastus lateralis as a
myocutaneous perforator, and this expanded on the possibilities of raising ALT. The myocutaneous vastus
lateralis flap was first described in 1987 by Drimmer and Krasna, while the first free myocutaneous vastus
lateralis flap was reported in 1992 by Wolff and Holsle for oral cavity cover (14). With more experience

gained with ALT, the indication for its use expanded.

Basing a large fasciocutaneous flap on a single perforator was described by Zhou et al., while ALT with a
size ranging from 25-35cm became a popular complementary choice (7). The two-team approach results in
rapid flap raising simultaneously with tumor extirpation which decreases procedure time. This benefit has a
tremendous advantageous effect on recipient site complications and reduction in primary reperfusion injury
(6,8,9,10).

A study done in Germany on complications at both the recipient and donor sites on 1000 free flaps done
including ALT, found that ALT had an acceptable low risk of complications (7,10,13). Townley et al., in a
retrospective study performed on one hundred patients’ post- ALT, found that there was minimal donor site

morbidity when assessing function, sensation and the aesthetically acceptable hidden scar. In a comparative
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study on the donor site and the contralateral thigh, there was no loss of quadriceps function, although

change in sensation was reported but it was statistically insignificant (7).

The ability to raise an ALT flap on multiple perforators gave birth to chimeric ALT, offering an advantage of
multiple skin paddle, fascia and muscle component from the vastus lateralis, all on the same pedicle (10).
The chimeric flap was an option in defects that required volume re-placement and also in slim patients with
not enough bulk (11,15,16). Other uses were documented in cheek defects and total glossectomy (16).
Chimeric ALT also solves the problem of deficient recipient vessels due to extensive dissection or post
radiation as it only requires one pair of recipient vessels. Furthermore, chimeric flaps are useful in protection
of the pedicle preventing orocutaneous fistulas and carotid blowout syndrome (17). A study carried out on
34 patients using ALT in intra oral defects, confirmed recovery of function such as linguistics, chewing and
swallowing (5,12,16).

Flap bulk is known as one of the disadvantages of ALT but has found use in patients that require post-
operative radiation. Initially the wound appears excessively bulky (11), but it settles to an appropriate size
after radiation. In such cases where FRFF was an appropriate flap post-radiation, the recipient site would
require volume restoration with fat grafting (1). Thinning of the ALT flap, which creates an alternative for
intra oral cover was introduced by Kimura in 1995 (15). Thinning is advantageous in obese patients with
excess subcutaneous fat that would make ALT an undesirable choice of flap. Although secondary thinning
is possible, it carries extra economic burden on both surgeon and patient (18). The possibility of thinning
offered the advantage of a FRFF without donor site morbidity, while being cost effective. However,
preservation of the subdermal plexus is a prerequisite for successful thinning, which means that minimal

flap thickness must not be less than 4mm (18).

ALT is useful in near or total circumferential cervical esophagus defects. Managing to cover the pharyngo-
esophagus and neck defects with two skin paddles. Initially, the jejunum was the flap of choice in such
cases. Avoidance of laparotomy and the possibility of creating intra-abdominal complications are benefits of
choosing an ALT flap over the jejunum. However, studies have proven that fasciocutaneous flaps provide

superior speech rehabilitation compared with an intestinal flap (5,16).

ALT has replaced the use of FRFF which was commonly used in head and neck defects notwithstanding its
usefulness in recipient site reconstruction (5,16). FRFF carried a tell-tale sign at the donor site, and
sacrificing important vessels rendered it undesirable (7,10). Regardless of LDF creating a favorable donor
site, the inability to use a two-team approach was a major disadvantage (10,12). FRFF was popular for
tongue reconstruction, but in a comparison study of ALT and FRFF reconstruction, no functional difference
in terms of speech and swallowing was found in patients who had a glossectomy (5,12,13,19). The
advantage of ALT over FRFF was the donor site morbidity such as cosmetics and sensitivity (7,18).
Universally ALT and LDF are the two most versatile options for extensive soft tissue defects to replace the
12



volume loss in head and neck reconstruction. A comparison study by Koshima and coworkers on ALT and
LDF in head and neck reconstruction, confirmed many similarities, with the two variables that showed a
marginal difference being the success rate of 91% for LDF and 93% for ALT, and the donor site morbidity
of 9% for LDF and 7% for ALT (19). Although LDF and FRFF still remain in the repertoire of microsurgeons,
the failure of the two-team approach and the donor site morbidity has outweighed the advantages shared
with ALT (11). In 2002, a study was published, by Wei et al., on 672 ALT cases, with only 2% total failure
and 3% partial failure reported (13).

Complexity of head and neck defects has led to a quest of discovering a flap that will meet the demands of
the defect to restore form and function. McCraw and Dibbell (1967), shared the desire to discover or describe
a new flap every year (20). The new approach of individualizing a donor site for flap harvesting has led to
identifying the anterolateral thigh as an ideal donor site for head and neck reconstruction (10). ALT offers
a large flap with different tissue composition and reduced donor site morbidity, while providing results that
are equal or superior to a more traditional approach to head and neck defects. It has also contributed to pre-
operative brain storming as to which flap will be ideal for the defect to which tissue composition is required
from the donor site to cover the specific head and neck defect.

With head and neck cancer ranking as the 4th most common cancer in South Africa, it is important to
investigate the value of using the ALT as a reconstruction flap. Such data although scarce, is available
internationally, but not at all in South Africa.

2.3 Anatomy of ALT

The fasciocutaneous tissue between the medial border of the rectus femoris and the posterior lateral border
of the vastus lateralis muscle, occupies the anterolateral portion of the thigh from 10cm below ASIS to within
7cm superior to the patella. Blood is supplied by the descending branch of lateral circumflex femoral artery,
length range between 8-16cm with a vessel diameter >2mm, with two major perforators, the myocutaneous
(88%) and septocutaneous (10%). The pedicle lies in groove between the rectus femoris and vastus

lateralis. Innervated by the lateral femoral cutaneous nerve (21).

2.4 Harvesting ALT

The patient lies in the supine position on the theatre bed. Markings to identify the intermuscular septum and
perforators using the ABC system — an AP line is drawn between the ASIS and superolateral border of the
patella. This vertical line marks the intermuscular septum between the rectus femoris and vastus lateralis.
The mid-point of this vertical line a 3cm radius circle is drawn, the most consistently present cutaneous

perforator B is located within that circle especially the inferior lateral quadrant of the circle using the handheld
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doppler probe. Other perforators can be found 5cm proximal and distal to perforator B, respectively

perforator A and C. The flap is centred over the location of the cutaneous perforator.

Dissection begins at the medial border of the flap over the rectus femoris muscle, as a subfascial dissection
which is done slowly and carefully while identifying suitable perforators emerging from the muscle and
entering the fascia and skin. Once the perforators are found you may proceed to identify the descending
branch of the lateral circumflex artery found in the groove between the rectus femoris and vastus lateralis
muscle. The course of the perforator must be traced in a retrograde dissection in 3 steps — by firstly: free
the overlying muscle using the unroofing technique, secondly: free the lateral muscle attachment and thirdly:
free the vessels from the muscle on the base back to the descending branch of the lateral circumflex artery,
the artery is divided once a suitable length is achieved. The size of the skin paddle is determined by the
defect size. If the skin paddle is between 7 and 8cm, the defect can be closed primarily. Defects that are
greater than 8cm will require a skin graft, to avoid closure under tension which may result in muscle
ischaemia, muscle swelling compartment syndrome and subsequent nerve injury. Vascular anastomosis is
performed using microsurgery techniques on the branches of the external carotid artery as the recipient

artery and the internal jugular vein as the recipient vein.

Post - operative monitoring is vital for early identification of complications such as vascular compromise.
ICU monitoring has become a valuable step of flap monitoring in the post-operative period and has been

adopted as a mandatory standard of care.

When a thin pliable flap is required, a suprafascial dissection is done leaving 4mm tissue on the flap and a
small cuff of fascia is left around the perforator. Defects that occur in the following anatomical sites
(hemiglossal, buccal mucosa, palate and pharyngeal wall) require a thin flap.

When bulk is required, the fasciocutaneous flap may be raised with the vastus lateralis muscle.
3.Motivation

3.1 Problem statement

With head and neck cancer ranking 4th in South Africa, it is important to evaluate our reconstructive option
and assess if our goals of reconstruction are achieved with using an ALT flap in head and neck
reconstruction. Such data is although scarce, available internationally, but not at all in South Africa.
3.2Aim

The aim of the study is to evaluate the proficiency of ALT in the Head and Neck Reconstruction Plastic

Surgery Unit at the Charlotte Maxeke Johannesburg Academic Hospital.
14



3.3 Study objectives

a. To determine indication for ALT.
b. To determine size of flap raised.
c. To determine percentage of flap survival.
d. To determine donor site morbidity.
e

. To determine length of hospital stay
4. Research methodology
4.1 Study setting
This study was done at CMJAH, one of the teaching hospitals of Wits University.
4.2 Study design population and sampling procedure.
4.2.1 Study design: A retrospective review design

A retrospective medical records review was conducted at the CMJAH on all adults presenting with a head

and/or neck defect reconstructed with ALT.

4.2.2 Study population
The patient register in the theatre and ward was used to identify the admitted patients during a period on
1/01/2014 — 31/12/2018.

4.2.3 The sample and sampling procedure

From the 80 patients admitted to the Head and Neck Unit at CMJAH, a sample of 33 patients (42.5%) was
selected for the study, as these patients met the following criteria.

a. Inclusion criteria

e All head and neck cases reconstructed with ALT at CMJAH.
e Adults > 18years.

o Patients medically fit to withstand a lengthy operation.

e Patients with controlled medical conditions.

b. Exclusion criteria

o Small defects of head and neck that are closed primarily.
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e Reconstruction with ALT in extremities.

e Patients with psychiatric conditions.

4.3 Data collection

4.3.1 Participants identification

Each participant’s record selected for the study was assigned a study number. No patient identifiers were

recorded.

4.3.2 Data capturing

All the data collected were entered into the data sheet and into an Excel spread sheet.

4.4 Data analysis

The data was captured, cleaned and managed in Excel before importing into STATA 17.0 for analysis.
Categorical variables were summarised using frequencies and percentages. Pie charts and bar charts were
used to provide a pictorial view of some of the categorical variables. The normality assumption of continuous
variables was assessed using a histogram with a superimposed normal curve and the Shapiro Wilk test.
Continuous variables which were not normally distributed were summarised using mean and standard
deviation (SD), while non-normally distributed data was summarised using the median and interquartile

(IQR) range. The results were presented in tables.

4.5 Possible bias

4.5.1 Source of bias

The findings in a sample of patients seen in a single unit were used, which may bias the outcomes of the

study to the broader local experience.

4.6 Ethics

No direct research was carried out on patients (only their hospital records were accessed). The privacy of
the participants was still respected, and the data and findings were treated ethically and with confidentiality.
Patient anonymity was ensured by giving each patient record a study number only without recording any

patient identifiers. Collected data are kept in a safe place only accessible to the researcher.
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Permission to conduct the study was sought from the Human Research Ethics Committee (HREC) of the

University of the Witwatersrand and the Research Board of the CMJAH.

5. Results

The number of patients admitted with head and neck pathology over an approximate five-year period was
80 patients, 41%(33/80) met the inclusion criteria and were reconstructed with ALT. Patient characteristics

are given in Table 1.

5.1 Patient characteristics

The following details pertain to the 33 patients who met the inclusion criteria for the study:

In terms of gender, the majority of patients, 73%, were male (24/33), and 27%, were female (9/33). Median
age of our patients was 55.89 (Range 28 - 78years). The majority of patients in the study group were
smokers (18/33, 54%), and 45% (15/33) had comorbidities such as hypertension, diabetes, peripheral
vascular disease. There was a gradual increase in the number of operations performed during the study
period. In 2014-2015 a total of four patients were operated on. In 2016-2017 the number of cases doubled
to nine and in the period of 2018 alone a total of 14 cases were operated on, which is almost triple the
number of cases of 2014-2015 (Figure 1). In this study, the most common presenting pathology was SCC,
totalling 75% (25/33) of patients in the study population. All of the aforementioned data is represented in

Table 1 below, which is the summary of the characteristics of the sample size.
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Table 1: Descriptive statistics (n = 33)

Variable Frequency Percentage
Gender
Female 9 27.27
Male 24 72.73
Smoker
No 14 42.42
Yes 19 57.57
Comorbidity
No 18 54.54
Yes 15 45.45
Diagnosis
Dermatofibrosarcoma 5 15.15
Others 2 6.06
SCC 26 78.78
Date of operation
2014-2015 6 18.18
2016-2017 11 33.33
2018 16 48.48
Duration of operation in hours
(mean + SD) 10.12+2.65
Age in years
(mean + SD) 55.89+12.77

W 2014-2016
m2017-2018
m2019-2020

Figure 1: Procedures per year of the study period
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Figure 2: Anatomical site distribution

As per Figure 2 above and Table 2 below, the most frequent anatomical site of reconstruction was the oral
cavity (n=17; 51%) followed by the face (h=10; 30.30%), the scalp (n=5; 15.15%) and lastly the neck (n=1;
3.30%). The right thigh was the dominant donor site (n=24; 72%).

Table 2: Anatomical reconstruction site and ALT donor side distribution

Variable Frequency Percentage
Anatomic site

Face 10 30.30

Neck 1 3.30

Oral cavity 17 51.51

Scalp 5 15.15
ALT side

Left thigh 9 27.27

Right thigh 24 72.73

Most participants had skin grafts (n=17, 51.52%) while 16 (48.48%) had a primary closure.

Four skin grafted donor sites had a partial graft loss, which was managed conservatively with dressings until

it re-epithelialized (Table 3).
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Table 3: Donor site morbidity and complications

Variable Frequency Percentage
Donor site

Primary closure 16 48.48

Skin graft 17 51.52
Donor site complications

Graft loss 4 12.12

None 29 87.88

ENo mYes

Figure 3: Post- operative complication outcome

Nine percent of patients experienced post - operation complications (two were vascular compromised, and

one had flap dehiscence) (Figure 3). The flap failure rate was 6%.
Table 4 shows results for the ICU stay and hospital length of stay. Most of the patients stayed in ICU for 2

days (n=31, 93.94%) while only 2 (6.06%) stayed for a day in the ICU. The median hospital length of stay
was 38 days with interquartile range of 34-44 days.
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Table 4: ICU stay and total hospital length of stay

Variable Frequency Percentage
ICU stays

1 day 2 6.06

2 days 31 93.94
Total length of stay

Median (IQR) 38 (34-44) days

The head and neck defects were due to ablation surgery which leave a complex defect requiring a large
flap. As indicated in our results, most donor sites required a skin graft to close it. Usually, a flap size of >8cm
require a skin graft to close it. The oral cavity was the highest presenting pathological anatomical area which
is known for the complexity of the defects followed by the face, scalp then the neck. We had three patients
(9%) with recipient site complications and 6% resulted in a total flap loss resulting in a flap survival rate of
94%. Primary closure of donor site healing was uneventful. Major donor site complications were observed
in four cases (12%), with the most common being partial skin graft loss. The donor site complications were

treated conservatively as per standard wound care management.

6. Discussion

The role of a reconstruction elevator in the head and neck reconstruction by using free tissue transfer has
been firmly established. This led to the discovery of a variety of free flaps for head and neck reconstruction.
However, the ALT flap possessed the workhorse attributes (no repositioning, versatile design, adequate soft
tissue, composite tissue flap on one pedicle, constant anatomy, easy and safe to harvest, long pedicle,
minimal donor site morbidity) as proven by multiple publications (21,22,23). The ALT flap is extremely

versatile for a heterogeneous group of extensive soft tissue head and neck defects.

As evident from our study, ALT flaps were used over a range of head and neck defects at different sites and
sub-sites, after oncological resection was done, followed by confirmation of clear margins by intra operative
pathology. Regarding different anatomical sites: A. face defects: require an ALT with multiple compositions
for the complex reconstruction. The diversity of ALT to be raised as a chimeric flap met the complex
requirements. In multiple skin paddle or bi-paddling of the flap with a de-epithelialized segment, ALT
provided lining and cover. In one case a commissure was replaced by harvesting an ALT with the tensor
fascia lata (TFL) tunnelled and anchored over the zygoma. B. Neck contour defects: the ALT fat tissue
replaced complex contour defects of the neck, with very thin ALT muscle included. It also provided cover for

exposed vessels. C. Oral cavity defects: ALT provided bulk for the tongue and floor of mouth and was used
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to provide the sulcus. D. Scalp defects: the long pedicle of the ALT was able to reach the recipient vessels.
The large amount of soft tissue with the potential of thinning later, made it easy to cover the large calvarial

defects.

We used the donor site closure as an indirect measure of the flap size harvested. The donor site with a
width of >8cm, required a split thickness skin graft to close the site. In our study, 51% of the patients, required
skin grafts to close the donor sites. Anticipated defect size can be estimated pre-operatively, but the final
size is determined following the ablative surgery of the head and neck (21).

From our study, there are several points identified about raising ALT that are worth mentioning: Firstly,
constant discussion with the tumour surgeons as they give an indication of the complexity of the defect, its
composition and size. As these surgeons identified recipient vessels and thus assist in anticipating the
length of pedicle required and the diameter of the vessels, especially the veins. In most cases we used
couplers to anastomose the veins since we experienced discrepancy in the diameter of the veins. Secondly,
capture as many perforators present within the flap, more than one perforator increases vascular reliability
of the flap. Thirdly, always anastomose two veins. Fourthly, mark the one side of the pedicle so that the
orientation of the vessels is correct. This prevents/minimizes the possibility of twisting, especially in a

chimeric flap.

Admission to ICU after free flap reconstruction is considered routine by most head and neck surgeons. The
ICU offers critical and close monitoring of the flap and of the patient’s general

physiological state. The first 48-72hours are critical and needs to be closely monitored to identify any
vascular compromise, which may lead to flap failure. The maximum period spend in ICU in our study was
two days. We had two cases with vascular compromise resulting in an emergency theatre booking for a
relook and with a 100% flap loss, and one case with flap dehiscence, debrided and secondary sutures done
(24,25).

The fact that each patient has two ALT harvest sites, the choice between the left or right lies with the surgeon
preference, the other site is a potential lifeboat. There are two outcomes with the donor site, primary closure,
or skin graft. In our study 51% of donor sites required skin grafts. We experienced partial skin graft loss in
four patients. They were all treated conservatively, and the sites had re-epithelised on discharge. Yoshiro
Abe identified the following factors to contribute to a delay in wound healing: Raised BMI, smoking and skin

graft. He suggested to avoid skin grafts in patients with the afore mentioned factors (23,26).

The median length of stay (LOS) in our study was 38days (Range: 34-44 days). Head and neck

reconstructed defects are reported to have a variable LOS ranging from days to months (22). The following

factors have been identified widely in studies investigating factors that contribute to LOS: pre-operative

work-up (ASA score, pre and post- operative haemoglobin levels, pre- operative radiation, optimising
22



comorbidities and need for blood transfusion) and post-operative (speech and swallowing assessment,
removal of tracheostomy, feeding assessments, monitor donor site, pre-radiation workup, formal histology
report) (26). Although our flap failure rate was only 6%, the identified factors were the major contributors to
LOS. Besides the financial impact LOS has on the health care system, it can also be an indirect measure of

flap complications.
7. Conclusions
Our experience has given us the confidence to use the ALT flap in a variety of head and neck defects. The

ALT flap is highly versatile, has high survival and low complication rates. Therefore, ALT has found a
permanent and highly valued place in head and neck reconstruction.
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Efficacy of Antero Lateral Thigh Flap in Head and Neck Reconstruction

Introduction

Head and neck cancers still pose a formidable challenge to all specialties involved,
but especially the plastic surgeon. Reconstruction of head and neck cancer requires
intense planning, microsurgical skills and an appropriate flap that can restore both

form and function (1).

With a global increase in head and neck cancer, the incidence in Africa according to
the global data statistics analysis, has been attributed to smoking, westernization of
lifestyle, diet, HIV/HPV, lack of access to health care facilities and unfavorable health
policies while also taking into consideration the lack of data (under reporting) and
poor data capturing (2,3).

Head and neck cancer has ranked 4" in South Africa and 90% of cases was found to
be squamous cell carcinoma (4). In our setting most patients present with advanced
disease which has become a major health care burden (2). Cultural believes, lack of
education and poverty have been identified as a cause of delayed presentation (2).
Surgical challenges with excision of tumors includes removal of the primary lesion
and circumferential margin of healthy tissue leaving a mutilated disfigured organ. The
dilemma is while trying to stay oncological radical, to preserve function, minimal

aesthetic impact and psychological well-being of the patient (3).

The revolution of the flap has taken a superior turn from the 1970s and 1980s, from
the use of pedicle flaps like deltopectoral-, pectoralis major- and latissimus dorsi flap
(LDF) to microvascular free tissue transfer (5,6). Since inception of microvascular
reconstruction the role of the pedicle flaps evolved into salvage flaps, mostly
indicated for patients that cannot tolerate a lengthy operation or failed free flaps (1).
Microvascular flaps offering reliable flap survival and more tailored tissue, has
resulted in functional and cosmetic outcome far superior to those of pedicle flaps
(5,6,7). However hypothermia, pressure injuries, prolonged procedure length and flap

loss are risks associated with free tissue transfer (8,9).

A lot of consideration is required in flap selection, as they are tailored to each patient.

Free flap transfer needs to have certain characteristics: sufficient tissue bulk, low
38



donor site morbidity, superior texture, versatility in shape, availability of diverse tissue
types on one pedicle, a two team approach, long pedicle, possibility of innervation,
constant anatomy for safe and easy flap rise (5,10,11). The aggressive resection of
these tumors result in a paucity of local options resulting in free flaps becoming the
modality of choice for reconstruction (5).

By chronological discovery of flaps the LDF was discovered in 1906 and popularized
in 1970, while the free radial forearm flap (FRFF) was discovered in 1978. They were
commonly used in head and neck reconstruction. FRFF was popular for its excellent
pliability, ease of raising the flap especially for intra oral defects reconstruction (15)
and LDF for large size defects, ability of raising with multiple skin paddle and
voluminous tissue (10). Discovery of the anterolateral thigh flap (ALT) has become a
permanent and highly valued option in head and neck surgery because of its
resourcefulness (5,13). It offers many advantages required to reconstruct the defect,
such as its versatility in design size, thin pliability by thinning immediately or delayed,
or bulk if required, a long pedicle with suitable vessel diameter, is easy to harvest,
use a two team approach, less donor site morbidity, and most importantly, is the
patient’s choice over FRFF and LDF (hidden scar) as documented by Brown et al.,
(13). Numerous reports from different centers including Wei et al., describing an ALT
success rate of 95% (1,14), ALT is regarded as superior. The focus now is not on
increasing the number of different flaps but to individualize the flap harvested from
the donor site, with which the surgical team has experience (10). Indeed at CMJAH
ALT has become the preferred donor site for soft tissue reconstruction in the Head
and Neck Unit.

About ALT

Song and coworkers described three flaps from the thigh. The ALT, anterior medial
thigh flap and the posterior thigh flap in 1984 (12). Of these three flaps, the ALT
became the most popular.

ALT was initially described as a septocutaneous pedicle based on the descending
branch of the lateral circumflex femoral artery, but variations occur where the branch
will run through the vastus lateralis as a myocutaneous perforator and this expanded
on the possibilities of raising ALT. The myocutaneous vastus lateralis flap was first

described in 1987 by Drimmer and Krasna, while the first free myocutaneous vastus
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lateralis flap was reported in 1992 by Wolff for oral cavity cover (13). With more

experience with ALT, the indication for its use expanded.

Basing a large fasciocutaneous flap on a single perforator was described by Zhou et
al., while ALT with a size ranging from 25-35cm became a popular complementary
choice (13). The two team approach results in rapid flap raising simultaneously with
tumor extirpation which decreases procedure time. This benefit has a tremendous
advantageous effect on recipient site complications and reduction in primary
reperfusion injury (6,8,9,10).

A study done in Germany on complications at both the recipient and donor sites on
1000 free flaps done including ALT, found that ALT had an acceptable low risk of
complications (8,9). Townley et al., in a retrospective study done on 100 patients
post- ALT, found that there was minimal donor site morbidity when assessing
function, sensation and the aesthetically acceptable hidden scar. In a comparative
study on the donor site and the contralateral thigh, there was no loss of quadriceps
function, although change in sensation was reported but it was statistically

insignificant (3,7).

The ability to raise an ALT flap on multiple perforators gave birth to chimeric ALT,
offering an advantage of multiple skin paddle, fascia and muscle component from the
vastus lateralis, all on the same pedicle (14). Chimeric flap was an option in defects
that required volume re-placement and also in slim patients with not enough bulk (3).
Other uses have been documented in cheek defects and total glossectomy (19).
Chimeric ALT also solve the problem of deficient recipient vessels due to extensive
dissection or post radiation as it only requires one pair of recipient vessels.
Furthermore, chimeric flaps are useful in protection of the pedicle (3) preventing
orocutaneous fistulas and carotid blowout syndrome (14). A study carried out in 34
patients using ALT in intra oral defects confirmed recovery of function such as

linguistic, chewing and swallowing (5,15).

Flap bulk is known as one of the disadvantages of ALT but has found use in patients
that require post-operative radiation. Initially the wound appears excessively bulky
(11), but it settles to an appropriate size after radiation. In such cases where FRFF

was an appropriate flap post-radiation, the recipient site would require volume
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restoration with fat grafting (1). Thinning of the ALT flap, which creates an alternative
for intra oral cover was introduced by Kimura in 1995 (13). Thinning is advantageous
in obese patients with excess subcutaneous fat that would make ALT an undesirable
choice of flap. Although secondary thinning is possible it carries extra economic
burden on both surgeon and patient (14). The possibility of thinning offered the
advantage of a FRFF without donor site morbidity, while being cost effective.
However, preservation of the subdermal plexus is a prerequisite for a successful

thinning, which means that minimal flap thickness must not be less than 4mm (18).

ALT is useful in near or total circumferential cervical esophagus defects. Managing to
cover the pharyngo-esophagus and neck defects with two skin paddles. Initially, the
jejunum was the flap of choice in such cases. Avoidance of laparotomy and the
possibility of creating intra-abdominal complications are benefits of choosing an ALT
flap over the jejunum. However, studies have proven that fasciocutaneous flaps

provide superior speech rehabilitation compared with an intestinal flap (5).

ALT has replaced the use of FRFF which was commonly used in head and neck
defects notwithstanding its usefulness in recipient site reconstruction (5). FRFF
carried a tell-tale sign at the donor site, and sacrificing important vessels rendered it
undesirable (10). Regardless of LDF creating a favorable donor site, the inability to
use a two team approach was a major disadvantage (10,14). FRFF was popular for
tongue reconstruction, but in a comparison study of ALT and FRFF, no functional
difference in terms of speech and swallowing was found in patients who had a
glossectomy (5,14,15). The advantage of ALT over FRFF was the donor site
morbidity such as cosmetics and sensitivity (7). Universally ALT and LDF are the two
most versatile options for extensive soft tissue defects to replace the volume loss in
head and neck reconstruction. A comparison study by Koshima and coworkers on
ALT and LDF in head and neck reconstruction, confirmed many similarities, with the
two variables that showed a marginal difference being the success rate of 91% for
LDF and 93% for ALT, and the donor site morbidity of 9% for LDF and 7% for ALT
(16). Although LDF and FRFF still remains in the repertoire of microsurgeons, the
failure of the two team approach and the donor site morbidity has outweighed the
advantages shared with ALT. In 2002, two studies were published one by Wei et al.,

on 672 ALT cases, with only 2% total failure and 3% partial failure reported, and the
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other by Gedbou and Wei on the efficiency of ALT in head and neck soft tissue cover

on 1 280 cases.

Complexity of head and neck defects has led to a quest of discovering a flap that will
meet the demands of the defect to restore form and function. McCraw and Dibbell
(1967), shared the desire to discover or describe a new flap every year (20). The new
approach of individualizing a donor site for flap harvesting has led to identifying the
anterolateral thigh as an ideal donor site for head and neck reconstruction. ALT
offers a large flap with different tissue composition and reduced donor site morbidity,
while providing results that are equal or superior to a more traditional approach to
head and neck defects. It has also contributed to pre-operative brain storming from
which flap will be ideal for the defect to which tissue composition is required from the

donor site to cover the specific head and neck defect.

With head and neck cancer ranking 4th in South Africa, it is important to investigate
the value of using the ALT in the reconstruction procedure. Such data is although

scarce, available internationally, but not at all for South Africa.

Aim
To evaluate the efficacy of ALT in head and neck reconstruction at CMJAH in South

Africa.

Study Objectives
e Toreview all ALT head and neck reconstructions.
e To determine indication for ALT.
e To determine size of flap raised.
e To determine percentage of flap survival.
e To determine donor site morbidity.

e To determine length of hospital stay.

Method
Design - This is a retrospective study on head and neck reconstruction with ALT.

Site of study — Department of Plastic Surgery Head and Neck Unit at CMJAH.
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Study Population — Records of patients who had head and neck reconstruction with
ALT.

Sample size — Our study sample will include all head and neck defects over a period
of 5 years (1/01/2014 - 31/12/2019) at CMJAH, focusing on only the head and neck
defects reconstructed with ALT that meets the inclusion criteria. Data available is
estimated to be + 100 patients in total of which ALT reconstructions are estimated to
be + 30 cases and the other + 70 cases reconstructed with another type of flap or defects

primarily closed.

Inclusion criteria —

¢ All head and neck cases reconstructed with ALT at CMJAH.
e Adults > 18yrs
e Medically fit to withstand a lengthy operation

e Patients with controlled medical conditions

Exclusion Criteria —
e Small defects of head and neck that are closed primarily.
e Reconstruction with ALT in extremities.

e Patients with psychiatric conditions.

Measuring tools or instruments:

Flap survival based on clinical assessment, number of relooks and duration of
hospital stay.

Data collection — Hospital records on head and neck reconstruction with ALT.

Data collected will be entered into an Excel spread sheet in Windows 10. Categorical
data will be expressed in percentages. Mean and standard deviation will be used as
a measure of central tendency, if the data is normally distributed. The Fisher’s exact
test will be used to compare categorical data. For continuous data the student t-test

will be used. The level of significance will be set at a p-value of 0.05.
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Ethics

Permission to conduct the study will be sought from the Human Research Ethics
Committee (HREC) (medical) of the University of the Witwatersrand and the
Research Board of the CMJAH.

Patient anonymity will be ensured by giving each patient record only a study number
without recording any patient identifiers.

Collected data will be kept in a safe place only accessible to the researcher.

Funding/Budget
There will be no cost implications to the hospital, any stationary costs will be covered
by the researcher.

Problems anticipated
There might be some difficulty in finding patient’s records, incomplete records and

difficulty in deciphering hand writing.

Data collection sheet.
Patient study number:
Diagnosis:

Age in years:

Gender: M/F
Comorbidities:

Smoker: Y/N

Date of operation:
Anatomical units involved:

Type of operation :

10.Defect size:

11.Site of ALT: L/R

12.ALT size:

13.Donor site : Primarily closed or skin graft

14.Duration of operation:
15.Post Operation ICU care: Y/N
16.Length of stay in ICU:

17.Post operation complications:

18.Donor site complications:
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19.Length of hospital stay:
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