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Background: Maxilla is perhaps the most essential and visible part of the mid-face. It is a threedimensional structure and when reconstructing maxillectomy defects the principles of aesthetics as
well as the best functional outcomes are taken into account. The aim of this study is to compare
the Anterolateral Thigh Flap (ALTF) to the standard option like the Rectus Abdominis Free Flap
(RAMFF) for the reconstruction of complex maxillary defects. Methods: This descriptive case
series was conducted at the Department of Plastic and Reconstructive Surgery, Shifa International
Hospital Islamabad, Pakistan from 2009 to 2016. Patients of all age groups with complex
maxillectomy defects, (Type III and IV according to Cordeiro classification) resulting from tumour
resection, trauma, osteoradionecrosis or infection, underwent reconstruction with the free
anterolateral thigh flap and the rectus abdominis free flap. Results: Over a period of 8 years, 49
Rectus Abdominis free flaps and 32 Anterolateral thigh free flaps were performed for
reconstruction of Type III and IV maxillectomy defects. The follow up was weekly for 1 month
and then 3 monthly for the 1st year, 6 monthly for 2nd year and then yearly. All the patients had an
uneventful immediate recovery. Conclusion: ALTF has advantages over the RAMFF in terms of
the donor site morbidity, operative time and postoperative recovery in the reconstruction of
complex maxillectomy defects.
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INTRODUCTION
Maxilla is perhaps the most essential and visible part of
the mid-face. It is a three-dimensional structure and
when reconstructing maxillectomy defects the principles
of aesthetics as well as the best functional outcomes
must be taken into account. Each maxilla supports
overlying structures and contributes much to the
appearance of the face and also to critical functions of
chewing, speech, and deglutition.1
Most maxillary defects result from resection
of tumours of the maxilla and those of adjacent
structures. Others causes are trauma including
penetrating or blunt injuries to the mid face. Tumours of
the maxilla involve two main sites: the palate (oral
cavity) and the maxillary sinus.2 The resulting defects
are complex and deep with the requirement for multiple
tissue elements for reconstruction.3 They are more
complex when vital structures such as the orbit, globe,
and the base of skull are involved and reconstruction
therefore demands free tissue transfer.4
The classification described by Cordeiro et al,
is one of the most widely used classification particularly
among Plastic and Reconstructive surgeons. Every
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defect has its own requirement of type and size of flap,
larger defects require large skin paddles whereas deep
defects require muscle or bulky flaps to fill the dead
space and to provide necessary and enough volume. An
essential consideration in maxillary reconstruction with
free flaps is the availability of a recipient vessel. The
pedicle has to be long enough to reach the vessels of the
neck. The strength of the Cordeiro’s classification is in
the treatment algorithm provided for various defects.5
Various free flaps including the radial forearm, the
rectus abdominis, the latissimus dorsi and more recently
the anterolateral thigh flap has been used for
reconstructing maxillary defects. Cordeiro has described
the Rectus abdominis free flap (RAMFF) as the
preferred flap for the reconstruction of type III and IV
maxillectomy defects.1 Hanasono et al have described
both the rectus abdominis free flap and the anterolateral
thigh flap (ALTF) as options for the reconstruction of
these maxillectomy defects.6 The ALTF is pliable
enough to be folded, thinned or filled into cavities. The
anterolateral thigh flap also provides bulk with addition
of the vastus lateralis muscle to reconstitute the soft
tissue defect, and the de-epithelialized flap or adipofascial flap can be used to fill the deep cavities and/or to
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separate the compartments.3 At the same time ALTF
eludes the problems of abdominal donor site
complications including hematoma/seroma formation,
abdominal wall weakness leading to hernia formation,
chronic postoperative pain, wound infection and
abdominal wound dehiscence when myocutaneous flaps
are required.
The purpose of this study is to compare the
ALTF to RAMFF for the reconstruction of complex
maxillary defects in terms of less donor site morbidity
leading to improved recovery and better functional and
aesthetic outcome.

MATERIAL AND METHODS
This descriptive case series was conducted in the Plastic
and Reconstructive Surgery Department of Shifa
International Hospital, Pakistan from 2009 to 2016.
Patients of all age groups with complex maxillectomy
defects produced after tumour resection, trauma,
infection and osteoradionecrosis were included in the
study. CT scans were used to determine the extent of
local disease as well as to rule out loco-regional
metastatic disease in the neck and distant metastases to
the chest and abdomen. Baseline haematological and
biochemical investigations were done and the co-morbid
illnesses were managed accordingly.
All the patients with tumours were discussed
in multidisciplinary head and neck clinic. All the
patients were counselled in detail about the management
plan and after approval from the joint panel were
scheduled for surgery. Patients with a previously failed
free flap, severe co-morbidities and patients with
presence of distant metastatic disease were excluded
from the study.
Patients were distributed into two groups:
Group “1” patients underwent RAMFF reconstruction
and group “2” patients had a ALTF transfer.
They were followed up weekly for 1 month
and then 3 monthly for the first year, 6 monthly for
second year and then yearly. Data was analysed by IBM
SPSS Version 21.

RESULTS
Over a period of 8 years between 2009 to 2016, 82
maxillary reconstructions were done. Out of these 49
patients underwent reconstruction with the RAMFF
whereas the ALTF was used in 32 patients.
In group 1 (n=49), there were 36 (74%) females and 13
(26%) males. Their ages ranged from 18 to 71 years
with a mean age of 48 years. Thirty-eight patients
underwent reconstruction after tumour resection (78%),
6 were acute trauma defects (12%) and 5 defects
resulted from mucormycosis (12%).
The commonest type of maxillectomy defect
encountered in this series was type IIIA in 23 (46.9%)
cases, type IIIB in 19 (38.8%) cases and type IV in 7

(14.3%) cases. All the flaps were raised as
myocutaneous flaps on the inferior epigastric pedicle.
The pedicle length ranged from 5.5 to 10 cm (mean
9.5cm, SD±0.8954). Average time required to harvest
the flap was 53 minutes with a range between 35–68
minutes. The inferior epigastric artery was anastomosed
with the facial artery in 20 cases and the superior thyroid
artery in 29 cases. Only one venous anastomosis was
done in each case.
All donor defects were closed primarily with
the repair of the rectus sheath. There were no recipient
site complications and no donor site complications in 36
(73.5%) patients. Mesh was not used in any of the
RAMFF donor site closure. The donor site
complications included 4 (8.2%)patients who developed
abdominal wall bulge which was noticeable in 2 patients
and was prominent in 2 patients, 2 (4.1%)patients with
wound infection, 2 (4.1%) with wound dehiscence, 2
(4.1%) with donor site haematoma, 1 (2%) with seroma
and 1 (2%) patient had recurrence. The haematoma and
the seroma were drained and all wound related
complications were managed conservatively in
outpatient clinic and healing was satisfactory. There was
1 (2%) flap loss within this group. There was one reexploration due to venous thrombosis of the flap vein.
The flap could not be saved. This patient subsequently
underwent reconstruction with ALTF. There was no
mortality during the hospital stay.
Group 2 (n=32) included 25(78.1%) females
and 7(21.9%) males. Their ages ranged from 6 to 80
years with a mean age of 47.9 years. Twenty-seven
patients underwent reconstruction after tumour resection
(84.4%) and 5 after excision of mucormycosis (15.6%).
All ALTFs were raised on the perforators of
the descending branch of the lateral circumflex femoral
artery. Majority of the flaps were based on two
perforators. The pedicle length ranged from 7 to 14 cm
(mean 11.4cm, SD±1.7051). The average time required
to harvest the anterolateral thigh flap was 56.8 minutes
(SD±9.6177) with a range between 45–87 minutes.
Addition of more than two perforators in the flap,
mainly the musculocutaneous perforators led to
prolonged elevation times. The lateral circumflex
femoral artery was anastomosed with the facial artery in
14 cases and the superior thyroid artery in 18 cases. One
venous anastomosis was done in each case with either
the external jugular vein or the tributary of the internal
jugular vein.
The commonest type of maxillectomy defect
encountered in this series was type IIIA in 17 (53.1%)
cases, type IIIB in 8 (25%) cases and type IV in 7
(21.9%) cases.
Nine (28.1%) donor defects were closed
primarily. No seroma/hematoma collection or wound
dehiscence was seen in these patients. The rest 23
(71.9%) were closed with combination of partial closure
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and skin grafts. Postoperatively all patients had an
uneventful recovery as far as the recipient sites and flaps
are concerned. However, there were few complications
regarding donor sites. There was partial graft loss in 3
(9.4%) case, total graft loss in 1 (3.1%) case, wound
infection in 1 (3.1%) patient. All were managed
conservatively in outpatient clinic and healing was
satisfactory. There were no complications in 27 (84.4%)
cases. There were no flap losses in this group. There
was no mortality during the hospital stay.

DISCUSSION
Pennington and Pelly are credited for the first clinical
applications of the RAMFF.7 The RAMFF is considered
the best option by many and Cordeiro has advocated its
use for the reconstruction of type III and IV
maxillectomy defects.1,5 The ALTF is a truly adaptable
flap which can be harvested for the reconstruction of
broad range of defects involving the head and neck and
especially the maxilla. It was first described by Song et
al in 1984.8 Koshima et al described the application of
the ALTF in head and neck reconstruction9–11 in 1993
and by Kimata et al12 in 1997.
The anterolateral thigh flap can be harvested in
the form of many components of adequate amount of
tissues including skin ,subcutaneous fat , fascia and
muscle.13–15 This flap include has many advantages
including permitting simultaneous flap elevation , no
patient repositioning, a long and large pedicle for
vascular anastomosis, multiple flap designs, and
decreased donor site morbidity.13,15–17 The mean pedicle
length of the anterolateral flap was 12 cm which is
comparable to Shyh-Jou Shieh et al18 who in their series
had a pedicle length of 12.01cm, Tamimy et al19 with a
pedicle length of 11.5 cm. Whereas the mean pedicle
length of the RAMFF was 9.5 cm. Cordierro also
highlights that the pedicle length of the rectus is short
and needs to be extended1 which is not a problem with
ALTF. The flap elevation time of the ALTF was 56.8
minutes which is comparable to the RAMFF with a
mean time of 53 minutes, however the mean donor site
closure time of the ALTF was 26 minutes which was
less as compared to the mean time of 53 minutes
required to close the donor site of the RAMFF.
There have been no flap losses in the ALTF
group with a 100% survival rate which is comparable to
Tamimy et al19, Mureau20 and Hanasono et al21 who had
99% survival rate. In ALTF group the donor site was
closed primarily in 9 (28.1%) cases as compared with
56–97% in other studies.22–24 The donor site morbidity
including graft loss, wound infection and wound
dehiscence are also low in this which is comparable to
Mureau et al.20 The overall donor site complications of
the ALTF (15.6%) are less as compared to the RAMFF
(26%) in this series.
The ALTF is considered an excellent option
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for reconstruction of superficial and deep defects as in
the maxillary defects.25 This is the only flap that can be
compared to the RAMFF in terms of yield of tissue for
harvest and the thickness of the components of the
flap.26 The anterolateral flap has the advantage that it can
be thinned per-operatively as per the requirement but the
RAMFF can only be thinned by subsequent debulking
procedures.24 Where bulk is required to fill the cavity of
the maxilla the vastus lateralis muscle can be harvested
with flap.27–29 None of the ALTFs in this study required
thinning whereas 20 RAMFF flaps required secondary
thinning. The vastus lateralis muscle was harvested with
the ALTFs in 16 cases. There was no effect on lower
limb function in all cases.15 Hernias and bulges are
considered limitations of lower abdominal flaps. The
use of RAMFF and has led to development of
hernias30,31 and the incidence hematoma formation is
also increased32.There were 4 patients in the RAMFF
group who developed abdominal wall bulge which was
noticeable in 2 patients and prominent in 2 cases. There
were 2 cases of wound infection and dehiscence each
which is comparable with certain studies.32–34

CONCLUSION
The ALTF offers all the advantages of other free flaps in
head and neck reconstruction and has been termed as a
workhorse flap.35 The option of being able to use any
component of tissue during the harvest of this flap helps
us to construct the three-dimensional defects created
after maxillectomy and allows the reconstructive
surgeon to achieve near normal aesthetic as well as
functional results. We recommend in our series that the
ALTF be considered a regular option in the
reconstruction of complex maxillectomy defects in
addition to the option of the RAMFF.
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