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Oral cavity defect reconstruction using anterolateral thigh free flaps
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Abstract. Oral cavity defect reconstruction using anterolateral thigh free flaps. Background: Tt is estimated that about
92,000 new cases of oral cavity and pharyngeal cancer occurred in Europe in 2008. During the past 30 years in the USA
and Western Europe, the prognosis for oral cancer has clearly improved thanks to the possibility of reconstruction with
microvascular free flaps, resulting in broader and safer resections. The anterolateral thigh flap is now being increasingly
employed for this goal. The aim of the present work is to evaluate the anterolateral thigh free flap in the reconstruction of
oral cavity defects.

Materials and methods: Between July 2004 and February 2009, we harvested 73 free flaps for the reconstruction of soft
tissue defects in the oral cavity of 70 patients at our institution. The oncological and functional results in these 70 patients
were evaluated, particularly in those patients reconstructed with anterolateral thigh (ALT) free flap. We also evaluated
the quality of life using the FACT-H&N questionnaire.

Results: We observed no significant differences in functional and oncological results between patients reconstructed by
ALT and patients reconstructed with other flaps. Swallowing may be more difficult in patients who undergo adjuvant
irradiation.

Conclusions: In our opinion, the very low morbidity at the donor site, great versatility, and very long pedicle make the

ALT free flap the first choice for reconstructing soft tissue defects in the oral cavity (particularly mobile tongue).

Introduction

In Europe, about 92,000 new
cases of oral and pharyngeal
squamous  cell  carcinomas
(approximately 2.8% of all cancer
cases) were estimated in 2008.'
Nevertheless, the wide variation in
the incidence of oral squamous
cell carcinoma (OSCC) in Europe
and even within the EU,'? the non-
homogeneity of the National
Health Care Systems, and the
absence of a reliable and compre-
hensive cancer registry for all of
the EU led us to evaluate data
from the American Cancer Society
(ACS) to better understand trends
in OSCC care in Western
Countries over the past 30 years.
The ACS estimated that about
23,000 new cases of OSCC would
occur in the USA in 2009.° During
the past 30 years, standard
therapeutic approaches focused on

surgery, irradiation, and chemo-
therapy alone or in combination
have been modified for all sites in
the head and neck, but the overall
survival rate has not uniformly
improved.** Indeed, we observed
an opposite trend for the most
frequent head and neck
malignancies, laryngeal and oral
SCCs, which together account for
more than 90% of cases. In fact,
the 5-year survival rate for laryn-
geal cancer has not improved
since 1975, while the 5-year
survival rate for oral cancer has
clearly improved from 53% in

1975-1977 to 60% in 1996-
2004

The reason for this trend is
probably  that oral cancer

treatment has better exploited
technological and methodological
improvements in head and neck
oncology. These advances involve
both diagnostic and therapeutic

phases, as well as the multi-
disciplinary management of head
and neck patients.>"

Among the main issues driving
such changes are the need to
preserve function and quality of
life. In laryngeal cancer, such
demands led to an increased use of
chemoradiotherapy as the primary
treatment in advanced cases, and
to more conservative surgery.'
These protocols probably im-
proved the quality of life in long-
term survivors and led to a higher
organ preservation rate but under-
mined the ability to perform onco-
logically-definitive treatment."
Instead, in oral cancer, the broad
availability of well standardized
and reliable reconstructive tech-
niques such as free flaps, which
provide  virtually  unlimited
amounts of soft tissue and bone,'*
enabled a significant improvement
in function and quality of life of
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surgically-treated patients, and
also a wider and oncologically
safer resection of tumours. This is
a highly select case in the field of
surgical oncology in which, in the
past 30 years, we observed a gen-
eral trend towards more conserva-
tive approaches. The amazing
reconstructive possibilities of free
flaps in the oral cavity contribute
to preserving the primary role of
surgery in oral oncology at times
in which, in many countries,
surgery’s primary role was lost
in laryngeal oncology, mostly
because of functional issues.

Furthermore, such surgery does
not prevent the use of adjuvant
radiotherapy with or without
chemotherapy, but improves the
tolerance and possibly the
effectiveness (by inserting well
vascularised tissue) of such
adjuvant treatments."

In the present study, we evaluate
our institution’s experience in free
flap microvascular surgery to
reconstruct defects derived from
the resection of OSCCs and,
particularly, the potential of the
anterolateral thigh (ALT) flap, a
perforator-based flap, compared
with other free flaps (i.e., radial
and rectus) traditionally utilized in
Western countries.

Materials and methods

We collected data from 70 consecu-
tive patients who underwent
73 reconstructions with micro-
vascular free flaps for defects due
to surgical resection of OSCC
between July 2004 and February
2009 at Policlinico Agostino
Gemelli, Universita Cattolica del
Sacro Cuore, Rome (Table 1).
Demographic and clinical data
and information on the patient’s
environmental risk factors (e.g.

cigarette smoking and alcohol
consumption) were collected for
each patient. Before treatment, all
patients underwent a complete
diagnostic work-up (head and
neck and chest CT, head and neck
MRI, video-laryngoscopy, and
sometimes esophagoscopy and
microlaryngoscopy) and were
clinically staged with Doppler
ultrasound to evaluate the vascular
anatomy of the potential donor
sites. In particular, candidates for
a reconstruction with the ALT free
flap underwent a Doppler ultra-
sonography of both legs to obtain
a detailed evaluation of the
anatomy and size of the
perforators of the descending
branch of the lateral circumflex
femoral artery. In all cases, we
prepared a “template” of the shape
to be reproduced to accurately
denote the size and the shape of
the site to be harvested. The
template was then placed on the
donor site to draw the skin paddle
and to assess the pedicle exit site.
The distribution of age, sex, and
donor site for the patients is
shown in Table 1. Two incidence
peaks can be shown in the first
half of the fifth decade and in the
second half of the seventh decade,
respectively. Male sex is markedly
more frequent than female sex.
The most frequent site of origin
of the primary (Table 1) was the
mobile tongue. In most patients,
we performed a paramedian
mandibulotomy for a better three-
dimensional exposure of the
primary tumor and a safe en-bloc
resection with neck dissection,
and for adequate surgical access
for flap insetting. Marginal
resection was performed in case of
proximity or suspected initial
mandible infiltration. In case of
clear mandible involvement, a
segmental mandibulectomy and
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reconstruction of the mandibular
as well as the soft tissue defect by
an osteocutaneous fibula-free flap
was required (Table 1). In the
other cases, the choice of the
donor site was based on the thick-
ness, surface, and site of the soft
tissue defect. Small, thin defects
like those derived from partial
glossectomies (cT2) and resections
of small SCC of the retromolar
trigone and hard palate were most-
ly covered by a radial forearm free
flap (except for a case with a
bilateral-negative modified Allen's
test, in which a lateral arm free
flap was used). Large, very thick
defects like those derived from
total or subtotal glossectomies
with a compartmental resection
of the suprahyoid muscles were
reconstructed with a rectus
abdominis free flap or with a free
flap based on the perforators of
the deep inferior epigastic vessels
(DIEP). In the vast majority of our
cases, the defects were suitable for
reconstruction with an ALT free
flap.

In all cases, a bilateral neck
dissection that was comprehensive
on the clinically involved sides
and elective levels I, II, and III
(supraomohyoid) in all the others,
was performed. The surgical
approach, tumor resection, and
neck dissection were always
performed by otolaryngologists,
and the flap harvesting and micro-
anastomosis was always performed
by plastic surgeons.

We planned and performed
adjuvant radiochemotherapy in
patients with nodal disease and/or
with  close/positive  margins,
according to our institutional
guidelines. All patients underwent
a temporary tracheotomy. Twenty
patients (more with posterior
defects, with involvement of the
soft palate and/or of the base of
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Table 1

Patient and tumour characteristics, and flap choices of 70 patients with oral squamous
cell carcinoma reconstructed with free flaps

Characteristic

70 patients, 73 free flaps

Age at diagnosis (years)

Median 57.5
Mean 54.7
Range 34-76
Sex, n (%)
Male 46/70 (65.7%)
Female 24/70 (34.3%)

Site of primary, n (%)
Mobile tongue
Floor of mouth
Retromolar trigone
Hard palate

40/70 (57.1%)
13/70 (18.6%)
15/70 (21.4%)
2/70 (2.9%)

Mandible management, n (%)
Paramedian mandibulotomy
Marginal mandibulectomy
Segmental mandibulectomy
Non-transmandibular approach

44/73 (60.3%)
9/73 (12.3%)
12/73 (16.4%)
8/73 (11 %)

UICC stage, n (%)
II
I
v

24/70 (34.3%)
13/70 (18.6%)
33/70 (47.1%)

Free flap, n (%)
Rectus Abdominis

11/73 (15.1%)

Radial 10/73 (13.6%)

Lateral arm 1/73 (1.4%)

Fibula 11/73 (15.1%)

DIEP 5/73 (6.8%)

ALT 35/73 (48%)
the tongue) underwent an Statistical analysis was
endoscopic  gastrostomy. In performed with JMP IN release

50 patients, a stomach tube was
positioned, and all patients started
enteral nutrition by the fourth
post-operative day, but we always
attempted to start enteral nutrition
on the second post-operative day.

Patients reconstructed with
ALT free flaps were compared
with those reconstructed with
other flaps. With regard to follow
up, we evaluated the overall and
disease-specific survival. Every
patient completed the FACT-H&N
questionnaire (version 4, in
Italian) to evaluate quality of life
in these head and neck cancer
patients.'""®

5.1, SAS Institute.
Results

Patients with SCC carcinomas of
the oral cavity comprised most of
the patients reconstructed with
free flaps at our institution (70 of
100 patients treated between 2004
and 2009) confirming that OSCC
is particularly suitable for
reconstruction using free flaps.
Patients began oral feeding an
average of 21 days after surgery.
In patients with no planned
adjuvant treatment, the tracheo-
stoma was closed an average of
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28 days after surgery. After the
operation, patients spent at least
18 hours in an intensive care unit.
A severe post-operative infection
was observed in 3 of 6 patients
who spent more than one day in
the Medical Intensive Care Unit
(MICU). No severe post-operative
infections were documented in the
67 cases admitted to the Surgical
Intensive Care Unit (SICU). Only
1 flap failure occurred in a patient
reconstructed with ALT, and no
statistically significant differences
in post-operative recovery were
found between ALT and non-ALT
patients.

Although the sample size of 70
is not large and the follow up of
only 3 years may not be a
sufficient median follow up period
for a proper statistical analysis of
survival, Figures 1 and 2 show two
clear trends. In Figure 1, patients
reconstructed with ALT are
compared with patients recon-
structed with other flaps and
appear to have a better survival.
However, this is probably because
of the different stage distributions
in the two groups. Rectus
abdominis and DIEP flaps were
used to reconstruct total or
subtotal glossectomy defects.

More significant, although not
unexpected, is the difference
between patients with and without
metastatic lymph nodes (Figure 2).
Patients without metastatic lymph
nodes have a 20-month disease-
specific survival (DSS) of 80%,
whereas the DSS was 46% in
those with lymph node involve-
ment. Node involvement is proba-
bly the single most important
clinical prognostic parameter, and
appeared to be more significant
than stage in our series.

The overall degree of
functional satisfaction based on
the results of the FACT-HN
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Figure 1

Disease-specific survival curve of patients reconstructed with
anterolateral thigh (red line) compared with other free flaps

(green line).

questionnaire was good, with no
statistically significant differences
between patients reconstructed
with ALT (average FACT-H&N
score = 124) and patients recon-
structed with other flaps (average
FACT-H&N score = 114).

All patients (except the patient
with flap failure) were able to
swallow at least liquids by
1 month post-operatively, although
the ability to swallow was not
related to the flap used for recon-
struction but to the extension of
the defect, and, especially, the
adjuvant treatment. Patients who
underwent radiochemotherapy
after surgery had a trend (p =
0.061) toward an average worse
score on questions regarding
swallowing.

All patients’ speech was under-
standable 3 weeks after surgery,
with variable but never severe
defects in articulation after
2 months. Such defects in
articulation were not related to the
defect, flap, or adjuvant treatment.
Ninety percent of the questions of
the FACT questionnaire, with
possible scores from 0 to 4
(5 possible answers) were

answered similarly by the
70 patients (see discussion and
conclusions).

Discussion

Over the past decades, efforts to
improve speech and swallowing
disorders in oral cancer patients
have increased.””* No medical
center or treating physician can
truly be considered to provide
state-of-the-art therapy unless
they are prepared to systematical-
ly address these issues. In this
regard, the functional effects of
surgical resection of the anatomic
components of the oral cavity,
including the mandible, tongue,
and other soft tissue components,
are unquestionable. Therefore,
restoring the anatomic contour
through use of appropriate recon-
structive measures is fundamental
for rehabilitation. Microvascular
free-flap surgery represents a
major breakthrough in this
direction.

Microvascular reconstructive
surgery is an evolving field. Since
its introduction to head and neck
oncology, new techniques and use
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Figure 2

Disease specific survival of patients with (green line) and
without (red line) nodal involvement.

of free flaps have been developed
and employed. With the increas-
ing number of available options,
donor site morbidity, first consid-
ered to be negligible, started being
evaluated when the results of
microvascular surgery were con-
sidered.

In the past, the most frequently-
used flap for the reconstruction of
soft tissue defects in the oral
cavity was the radial forearm.
However, the radial forearm
flap usually requires a period of
hand immobilization after flap
harvesting, and leaves a cosmeti-
cally-unfavorable scar with long
healing times in cases complicated
by tendon exposure. Sometimes
this can even lead to long-term
functional impairment in the use
of the hand. In our opinion, a good
alternative is the fasciocutaneous
flap from the anterolateral region
of the thigh, which has quickly
been accepted over the past
15 years. First proposed by Asian
surgeons,”* it is now also widely
utilized in Europe” and North
America. The ALT flap was
originally described as a septo-
cutaneous artery flap by Song et
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al. in 1984,*" the vascular varia-
tions of which were also reported
by Koshima et al. in 1989.* The
ALT flap is a fasciocutaneous flap
supplied by the descending branch
of the lateral circumflex femoral
artery. The lateral circumflex
femoral artery is a large artery
(larger than the medial circumflex
artery) with an extremely variable
origin and course.”"**

ALT flaps retain all the
advantages of forearm flaps while
minimizing morbidity at the donor
site, which is almost always
primarily closed and enables
larger reconstructions. In our
series, we always closed the donor
site primarily with no significant
morbidity. Our forearm-free flaps
were not closed primarily, and
were associated with a certain
degree of donor site morbidity and
discomfort for patients, although
without long term functional
sequelae. Moreover, flap location
makes it possible for both surgical
teams to work together more
comfortably at the same time.

The variable flap thickness
(thicker proximally and thinner
distally) is useful to obtain the
best reconstruction of the resected
areas. It can supply a significantly
larger amount of soft tissue than
the forearm. ALT is particularly
suitable for tongue reconstruction.
The thicker base of the flap can be
used to restore the lingual body,
and the thinner end is used to
reconstruct the tip. We had amazing
results for the morphology and
motility of the reconstructed
tongue; our impression is that the
ALT free flap is a definite advance
compared with radial free flap in
the reconstruction of the mobile
tongue. Sometimes, when the
patients gain weight after surgery,
the flap may become bulkier
because of hypertrophy of the fat

tissue. Nevertheless, in our
experience this never caused a
functional impairment.

A relevant aspect in the
management of these cases is the
post-operative  care,  which,
considering the duration and
extent of the surgical procedure,
almost always requires an
intensive care period. In our
experience, the incidence of post-
operative infections is markedly
higher in MICUs (3 of 6 cases).
For this reason, over the past
3 years we always take our free
flap patients to the SICU at our
facility, where the median stay is
markedly shorter and the rate of
nosocomial infections definitely
lower (in our series we never had
a severe infection during a stay in
the SICU).

We did not observe any signifi-
cant differences in the FACT-HN
questionnaire scores between
patients reconstructed by ALT
compared with other flaps.
Although this is not surprising, we
feel that the FACT-H&N and most
of the other questionnaires used
for subjective evaluation of quali-
ty of life in head and neck cancer
patients can be improved. In par-
ticular, in our series the variance
in scores for single questions was
low. The patients almost always
answer the same way, and the
questionnaire did not seem able to
detect differences among patients
in our series. These questionnaires
may not address the main func-
tional issues in head and neck can-
cer patients in sufficient detail;
namely, speech and swallowing.

A trend toward significance was
observed in questions regarding
swallowing, showing worse results
for patients who underwent
adjuvant irradiation. This suggests
that xerostomia, fibrosis, altered
sensitivity, mycosis, chronic pain,
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and other sequelae of irradiation
impact quality of life more than
the surgical procedure. Remem-
bering that the main indications
for adjuvant treatment apart from
pN2/3 disease are positive/close
resection margins, this considera-
tion further prompts the surgeon
to perform oncologically safe
operations with wider resection
margins, which is possible with the
present reconstructive resources.

Conclusion

In the past decade, microvascular
free-flap surgery in oral oncology
has contributed to the improved
quality of life and prognosis as
well as the persistent preeminent
role of surgery in the treatment of
oral cavity cancers. Such improve-
ments in rehabilitation of patients
with oral cancer did not accompa-
ny an improvement in quantitative
assessments of functional out-
comes. We used the FACT-H&N
questionnaire, but the difficulty
detecting differences among
patient groups and the low vari-
ance of scores for single questions
suggest that such instruments
need improvement in order to
obtain better information. The
limitations of the FACT-H&N,
which are probably common to
other questionnaires evaluating
quality of life, may have detracted
from our ability to detect
significant differences.

In the past years, ALT free flap
has been accepted and is widely
used to reconstruct soft tissue
defects in the oral cavity. We used
ALT to reconstruct the defects of
mobile tongue as well as the floor
of the mouth (see Figures 3 and 4,
respectively). In 1 case, we used
ALT to reconstruct a through
defect in the cheek involving both
skin (reconstructed with the skin
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Figure 3
a: A 65-year-old patient with a recurrence of squamous cell carcinoma of the mobile
tongue (T2NOMO); b,c: Paramedian mandibulotomy, hemiglossectomy, and bilateral
elective selective neck dissection of levels I, II, and III; d,e: Reconstruction with antero-
lateral thigh free flap; f: at the 6-month follow-up.

Figure 4
a,b,c: A 57-year-old patient with squamous cell carcinoma of the anterior floor of the
mouth (T3NOMO); d,e: visor flap, anterior marginal mandibulectomy, bilateral elective
selective neck dissection of levels I, 11, and III, and en-bloc resection; f,g: reconstruction
with the anterolateral thigh free flap; h: at the 8-month follow-up.

from the thigh) and mucosa
(reconstructed with fascia), with
amazing results. Although statisti-
cal analysis did not show signifi-
cant differences between patients
reconstructed with ALT and those
reconstructed with other flaps, we

agree with many Asian and
Western authors that ALT free flap
is presently the most suitable
option for reconstructing soft
tissue defects in the oral cavity,
and has the following three main
advantages:
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Extremely low donor site mor-
bidity, with primary closure
almost always possible.

A very long pedicle of up to
16 centimeters, which allows
microanastomoses in the lower
part of the neck and even in the
thorax in irradiated settings or in
previously dissected necks.

Great versatility, because it is
suitable for most defects which
were previously managed using a
radial forearm flap, and for many
larger defects which were
previously managed using rectus
abdominis free flaps. Skin paddles
of up to 17.5cm in length and
10cm in width have been
described.” Total glossectomy
defects are presently the only
defects that might still require
reconstruction using a rectus
abdominis (or, alternatively,
DIEP) free flap.
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