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Abstract: Background: Hypopharyngeal reconstruction following resection of hypopharyngeal carcinoma has utilized
local, regional and free tissue transfer flap options. No single surgical technique is currently in use for hypopha-
ryngeal reconstruction that is applicable to all patients. In this article, we introduce the application of the lateral
tarsal artery flap (LTA flap) as a reconstructive option following hypopharyngeal oncologic ablation. Methods: From
June 2010 to January 2012, four patients of hypopharyngeal carcinomas underwent total laryngectomy and partial
pharyngectomy followed by single-stage reconstruction with LTA flaps. After operation, patients were treated with
radical radiotherapy within four weeks. All the patients were followed up. Results: All flaps survived, with an average
size of 7.5 cm x 5.8 cm (range of 8.0-7.0 cm x 6.0-5.0 cm). There were no complications or contractures during the
follow-up. Normal diets were adopted two weeks after operation. The follow-up ranged from 12-20 months (mean:
15 months). There were no distal stenosis or pharyngocutaneous fistula nor were there any donor-site complica-
tions. Conclusion: The LTA flap could be a viable option for hypopharyngeal reconstruction following head and neck
oncologic resection. It seems that LTA flap would be a promising flap deserving extensively research.
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either with a pedicled flap or free flap. With the
help of microsurgical techniques, free flaps
Hypopharyngeal squamous cell cancer (Hyp- such as jejunum [3], radial fasciocutaneous [4]
SCC) is an ominous disease that is frequently and anterolateral thigh (ALT) flap [5] are widely
diagnosed in advanced stages. HypSCC resec- used in reconstruction of hypopharyngeal
tion should keep a safe macroscopic surgical defects [6, 7].

margin of at least three cm. Except for tumors
limited to the medial wall of the piriform fossa,

Introduction

They have facilitated single-stage repair and

almost invariably a total laryngectomy with sub-
total or circumferential hypopharyngectomy is
required [1]. After extensive HypSCC removal,
the repair of the devastating pharyngeal defect
is one of the most challenging procedures for
the head neck reconstructive surgeon. The gold
standard for hypopharyngeal reconstruction is
to avoid acute or chronic pharyngocutaneous
fistulas, to minimize donor site morbidity and to
perform a reliable surgery [2]. Several recon-
structive modalities have been described,

minimized the postoperative complications [8].
Unfortunately, there is still no such perfect
technique and we continue to fall short of some
of these hypopharyngeal reconstruction goals.
Itis imperative to develop a more reliable recon-
structive strategy that allows an expedient fun-
ctional restoration to maximize quality of life
from the short-term or palliative point of view. In
this article, we have introduced the novel appli-
cation of LTA flap in hypopharyngeal reconstruc-
tion resulting from head and neck ablative sur-
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Table 1. Demographics and tumor data for four patients

Case Age/gender TNM PD OP Flap Size (cm) RT DS PF Follow up (months) OR
1 59/m T4AN2MO scc LPG LTA 8.0x6.0 72Gy no no 12 svr
2 63/m T4ANIMO scc LPG LTA 70x6.0 72Gy no no 14 svr
3 68/m T4AN2MO scc LPG LTA 70x50 72Gy no no 16 svr
4 76/m T4 NIMO scc LPG LTA 8.0x6.0 72Gy no no 20 svr

(pathological diagnosis, PD; squamous cell carcinoma, scc; oncologic operation, OP; laryngopharyngectomy, LPG; radiotherapy,

RT; distal stenosis, DS; pharyngocutaneous fistula, PF; oncologic result, OR; survival without recurrence, svr).

Figure 1. The anatomy of LTA and LTA flap. 1 dorsalis pedis artery; 2 LTA; 3
extensor digitorum brevis was traversed to expose the LTA; 4 lateral dorsal
cutaneous nerve of foot; 5 tendon of peroneus tertius muscle; 6 extensor

digitorum longus; and 7 small saphenous vein.

gery. The LTA flap has unique features such as
large size, thin, hairless and easy to harvest. It
has effectively avoided distal stenosis or pha-
ryngocutaneous fistula and improved the post-
operative life quality of advanced HypSCC
patients.

Methods
Study patients

Comprehensive therapy was applied to four
patients with advanced hypopharyngeal can-
cers from the second half of 2011 to January
2012 (Table 1). The pathological diagnosis was
squamous cell carcinoma for all the cases. All
patients underwent total laryngectomy and
partial pharyngectomy with bilateral neck dis-
section. Because the remnant healthy mucosa
to close the neo-pharynx was less than the 2.5
cm standard [9], the devastating pharyngeal
cavity was reconstructed with LTA flap simulta-
neously. All patients gave written informed con-
sent, and the Ethics Committee of China-Japan
Friendship Hospital approved the protocol of
this study.
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Surgical anatomy

The LTA flap is a perforator-
based flap. The surface um-
briferous line of LTA extends
from the pulsating point of
dorsal pedal artery to the bot-
tom of the fifth metatarsal
bone. The LTA originates from
6 dorsal pedal artery and cross-
es the navicular bone. It pass-
es to arrive at the fifth meta-
tarsal bone in an arched
direction laterally, lying upon
the tarsal bones, and covered
by the Extensor digitorum bre-
vis. The LTA anastomoses with
branches of the arcuate, ante-
rior lateral malleolar and lat-
eral plantar arteries as well as
the perforating branch of the peroneal artery.
The perforators of LTA may be septocutaneous
or/and musculocutaneous type. The septocuta-
neous perforators locate near the middle point
of the line drawn from lateral malleolus to fibu-
lar side of the fifth metatarsal head. The septo-
cutaneous perforators feed the rich arborizing
and interconnected plexus under the skin of
lateral dorsal aspect of foot and mainly provide
blood supply to LTA flap. It runs with the lateral
terminal branch of the deep fibular nerve. The
lateral dorsal cutaneous nerve of the foot pass-
es the LTA flap [10, 11] (Figure 1).

Flap harvest and transplant

The LTA flap was performed under tourniquet
control. The perforators of LTA were detected
by a handheld Doppler probe. According to the
defect, the lateral dorsal aspect of foot was
marked around perforator point. The surface
umbriferous line of LTA was located in the axis
of the flap. First incision was made from the
tibial side of flap to expose the extensor digito-
rum brevis. The perforators of LTA were exposed
clearly when the extensor digitorum brevis was
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Figure 2. Carcinoma of the hypopharynx invaded lar-
ynx from post cricoid area.

Figure 3. Remaining healthy mucosa of the hypo-
pharynx. 1. Total larynx and partial pharynx were
removed for keeping tumor free border. 2. Strip pha-
ryngeal mucosa was left.

elevated upward gently. The extensor digitorum
brevis was transected for a better exposure.

The remainder of the flap borders were incised
and sutured around to prevent the fascia and
skin from separating in the course of dissec-
tion. The flap was raised at the subfacial level.
The vena comitans of LTA and lateral dorsal
cutaneous nerve of foot were carefully protect-
ed during the dissection until they perforated
into the cutaneous level. The LTA was traced
back to the original point of dorsal pedal artery.
It was then ligated and cut. The donor site was
covered by a full skin graft from the abdomen.
The free LTA flap was transplanted into repair
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Figure 4. The LTA flap design. 7 x 5 cm LTA flap was
marked.

Figure 5. The perforator of the LTA flap. 1. extensor
digitorum brevis; 2. extensor digitorum longus; 3. LTA
perforators; and 4. small saphenous vein.

hypopharyngeal defect by LTA anastomosing
with branch of superior thyroid artery, the vena
comitans of LTA anastomosing with superior
thyroid vein or superficial vein of cervix under
microscope. Vessels were anastomosed by
end-to-end interrupted technique.

Results

Four patients of our series took total laryngec-
tomy and partial pharyngectomy. Ablative
defects were reconstructed by LTA flap. The
largest skin flap was 8.0 x 6.0 cm with an aver-
age size of 7.5 x 5.8 cm (range of 8.0~7.0 x
6.0~5.0 cm). Flaps were raised in approximate-
ly one and a half hours and performed immedi-
ately after the head and neck resection. All
flaps survived without complication. Before
being discharged, the patients were decannu-
lated. Normal diets were adopted two weeks
after operation. All patients were treated with
radical radiotherapy within four weeks after
operation. Foot wounds healed in two weeks.
The patient follow-up ranged from 12-20
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Figure 6. 1. Free LTA flap; 2. Dorsalis pedis artery; 3.
LTA; and 4. Small saphenous vein.

Figure 7. Sixteen months after LTA flap reconstruc-
tion. Entrance of esophagus closed well.

months (mean of 15 months) but each Patient
was followed up for at least 12 months. There
was no hypopharyngeal stenosis, neck infec-
tion or tumor recurrence. None of the patients
was worried about covert scar appearance on
foot and abdomen.

Here we reported our cases. A 68-year-old man
was diagnosed with T4 N2MO squamous cell
carcinoma of the hypopharynx. The patient
underwent comprehensive therapy including
surgery and postoperative radiotherapy. After a
salvage total laryngectomy and partial pharyn-
gectomy with bilateral neck dissection, the
remaining healthy mucosa to close neo-phar-
ynx was less than 2.5 cm. The pharyngeal
defect size was 7.0 cm in length and 5.0 cm in
diameter. The reconstruction was achieved by
lateral tarsal artery flap and the flap survived
well. Normal diet was adopted two weeks after
the operation. The postoperative radiotherapy
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Figure 8. Esophagus inlet after 16 months post LTA

flap reconstruction. There is no stenosis.

|

Figure 9. Esophagography results in 16 months post
LTA flap reconstruction. There is no stiffness sign of
esophagus inlet. 1. new pharynx reconstructed by
LTA flap; 2 Esophagus inlet.

was admitted within four weeks. During the fol-
low-up period of 16 months, tumor recurrence,
distal stenosis or pharyngocutaneous fistula
did not occur (Figures 2-9).
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Discussion

The LTA flap cadaveric injection studies were
first performed by Zheng in 1997 [10]. In anat-
omy, the external diameter of lateral tarsal
arteryis 1.42 £+ 0.34 mm, itslengthis 6.2+ 1.1
cm and the patency of the LTA is 100% [12, 13].
There are two venae comitants with the exter-
nal diameter of 1.9 £+ 0.5 mm and 2.0 £ 0.4
mm, respectively [10]. The LTA flap can be used
as pedicle or free type. Qiu [14] first described
its clinical use in foot defect repair in 1998.
From among six clinical cases, five flaps sur-
vived well and one case had partial necrosis. In
2009, Huang [11] reported LTA flap in repairing
first web space of hand. In 2010, Hu [15]
reported ALT flaps in repairing hand and foot
Cutaneous Defects. Because it provides a thin,
pliable and vascularized tissue for replacing the
skin in particular areas, it is more and more
popular in hand and foot surgery.

Advanced hypopharyngeal carcinomas are typi-
cally treated with laryngopharyngectomy and
radiotherapy. When the healthy mucosa neces-
sary to primarily close the neopharynx is less
than 2.5 cm, the flap is needed to close the
defect to prevent the pharyngocutaneous fistu-
la and or postoperative dysphagia [9]. In the
four cases in this study, the neopharynx was
reconstructed by LTA flap after total laryngec-
tomy and partial hypopharyngectomy. Its larg-
est size was 8 x 6 cm with an average size of
7.5 x 5.8 cm. The proper size of LTA flap contrib-
uted to the repair hypopharyngeal cavity easily
without any tension. However, there is a lack of
anatomical study on the maximum size of the
LTA flap that can be safely harvested from the
foot without complication such as necrosis. It is
important to always pay attention to the bleed-
ing and color changing of the flap edge in dis-
section that can help to prevent ischemia and
necrosis of LTA flap. According to our experi-
ence, the mean thickness of LTA flap was about
2 mm, a little thinner than hypopharyngeal wall
(2.89 + 0.56 mm) [16]. It was easy to suture
edges of these two different types of tissues
together in an eversion fashion. Furthermore,
the LTA flap was pliable and hairless. In neo-
pharynx reconstruction, thinner and softer flap
maybe associated with excellent functional
results in deglutition and may prevent stenosis.
LTA flap could be a perfect functional substitute
for hypopharynx. Patients with LTA flap repair
gradually returned to normal diet after 14 days
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post-operation. All patients were treated with
radical radiotherapy within four weeks after
operation. During the follow-up period, distal
stenosis or pharyngocutaneous fistula did not
occur in any of the cases. However, it was
reported that distal stenosis rates occurred in
forearm and anterolateral thigh flaps in 0-36%
(mean of 11%) and 0-30% (mean, 9%) of the
cases; respectively. The rate of pharyngocuta-
neous fistula occurrence in forearm and antero-
lateral thigh flaps were 2-53% (mean of 20%)
and 0-25% (mean of 15%); respectively [17]. As
an effective method of pharyngeal reconstruc-
tion, LTA flap helped to recover quickly, to
restore swallowing effectively and to withstand
the radiotherapy subsequently. The result of
the LTA flap in hypopharyngeal reconstruction
was really encouraging. Even though it did not
necessarily mean that the LTA flap was superior
to the forearm or anterolateral thigh flaps in
avoiding digestive conduit stenosis and pharyn-
gocutaneous fistula. Due to insufficient number
of cases, there was not enough statistical proof
demonstrating that the LTA flap could be a
promising flap deserving extensively research.

The LTA flap is an artery flap based on septocu-
taneous or musculocutaneous perforators sup-
plied by the LTA. After arising from dorsal pedal
artery, LTA passes in an arched direction out-
wards, lying upon the tarsal bones, covered by
the extensor digitorum brevis [18]. It is impor-
tant to detect the perforator before operation,
even though the absence of anatomic anomaly
of LTA is rarely documented. The perforator
often is located near the middle point of the
imaginary line drawn from lateral malleolus to
fibular side of the fifth metatarsal head.
Because of its being covered with very thin
skin, the perforator could be easily and quickly
detected by Doppler. We recommend that, first
incision begins from tibial side. It is easy and
safe to expose the extensor digitorum brevis
and LTA perforator. The extensor digitorum bre-
vis should always be transected for a better
operative field exposure. The LTA tightly attach-
es to the tarsal bone below it. In order to pro-
tect LTA perforator, the vascular pedicle, with
the tissue around it, should be elevated directly
from tarsal bone. At this point, a meticulous
manipulation is absolutely necessary. The
mean time of LTA flap dissection is about one
and a half hours, much slower than forearm
flap dissection but same as anterolateral thigh
flap in China-Japan Friendship Hospital. Thus,
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free LTA flap does not increase the manipula-
tion difficulties as compared to the convention-
al microsurgical workhorse flaps.

Because the foot lateral dorsal cutaneous
nerve passes through the LTA flap, it has the
ability to provide sensory innervation for better
functional reconstruction of hypopharynx.
Furthermore, compared with forearm or antero-
lateral thigh flap, the scar appearance on foot
is less noticeable than others. We believe that
the LTA flap has several advantages in hypo-
pharyngeal reconstruction that are mentioned
in the next few sentences. It is easy to harvest
the LTA flap with relatively constant anatomy.
The pedicle of LTA flap is large and long. The LTA
flap has superficial and deep venous systems,
which allows for flexibility of venous anastomo-
sis. The LTA flap is often thin, pliable and often
hairless. Also LTA flap has the ability to provide
the sensory innervation without significant
donor site morbidity. The detailed anatomic
and clinical data are still lacking in regard to the
maximum size of the LTA flap. However, LTA flap
is empirically smaller in size than pectorial or
ALT flaps.

In conclusion, there is no single surgical tech-
nique that is currently in use and applicable to
all patients for hypopharyngeal reconstruction.
This is the first report of LTA flap used in hypo-
pharyngeal reconstruction. LTA flap has the
advantages of being thin, pliable, and hairless,
having a long pedicle, being easy to harvest
and possessing an acceptable donor site mor-
bidity. The reconstructive armamentarium of
head and neck surgeons should encompass
every option in order to appropriately deal with
specific clinical needs and patient require-
ments. LTA flap can provide a safe, reliable and
one-stage functional reconstruction of hypo-
pharyngeal defects.
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