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Oz

Amacg

Bas-boyun, kol ve gdvdeye konforlu ve glvenilir ola-
rak serbest flep transferi icin, bu bdlgelerin ana alici
damarlarinin dnceki cerrahi, radyoterapi veya travma
sonucu elverissiz olmalari durumunda, cerrahlara To-
rakoakromial arter govdesi ve Sefalik venin (TAT-CV)
varligini hatirlatmay1 amagladik.

Gerecg ve Yontem

Bas-boyun veya Ust ekstremitede tumor veya trav-
may! iceren, bu vaskuler sistemin farkli modalitelerle
kullanilarak serbest doku transferi ile tedavi edilen 8
hasta retrospektif olarak incelendi.

Bulgular

Bu vaskiler sistem bitiin vakalarda givenilir oldugu-
nu kanitladi. Pektoral flep ile kimerizasyonu miumkun
kildi. Bas-boyun rekonstriksiyonu i¢in 6 hastada ve
2 Ust ekstremite restorasyonunda kullanildi. Anasto-
mozlarin TAT-CV bélgesine tasinmasi ve CV transpo-

zisyonu, dolasim sorunu olan flebi kurtarmak icin ol-
dukga hizl ve gtvenilir ydntemler olarak bulundu.

Sonug

Bircok rekonstriktif cerrah tarafindan anatomik ola-
rak iyi bilinmesine ragmen, diseksiyonunun kolayligi,
tutarhh@i, farkh ¢aph dallarinin sagladigi kanlanma
ve stratejik lokasyonu yeterince ragbet gérmemekte-
dir. Ayrica pektoralis major flep transferi sirasinda ek
doku gereksinimi oldugunda, bu vaskuler sistem alici
olarak orada hazir bulunmaktadir.

Anahtar Kelimeler: Sefalik ven; serbest flep; Torako-
akromial arter

Abstract

Objective

We aimed to remind surgeons of the presence of the
thoracoacromial arterial trunk and cephalic vein (TAT-
CV) for a comfortable and reliable free flap transfer
to the head, arm, and trunk, in case the mainstream
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recipient vessels of these regions pose some incon-
veniences due to previous surgery, radiotherapy, or
trauma.

Material and Methods

Eight cases of trauma or tumor involving the head and
neck or upper extremity, treated with free tissue trans-
fer in which this vascular system was used with diffe-
rent modalities, were reviewed retrospectively.

Results

This vascular system proved to be reliable in all cases.
It enabled chimerization with the pectoral flap. It was
used in six patients for head and neck reconstructions
and in two upper extremity restrorations. Switching

Introduction

The neck is a rich source of recipient vessels in free
tissue head and neck reconstruction. Though, scar-
ring due to previous neck dissections and radiother-
apy, absence of the external jugular vein, and prox-
imally tied external artery branches make recipient
vessel exploration a challenging task in recurring cas-
es (1). Moreover, radiation injury is known to impair
the patency of anastomoses (2,3,4). In a systematic
review performed on head and neck cancers, preop-
erative radiotherapy was found to be associated with
an increased risk of free flap failure (5). Regardless of
what is known about the status of the neck vessels,
the skeletonized and scarred appearance of the neck
may foreshadow a blind dissection, where cleavage
between tissue planes has been lost. To overcome
this obstacle, a suitable recipient vessel around the
cervical region is not infrequently sought (6,7). A sim-
ilar situation may be faced in breast reconstruction, in
which both the axillary and internal mammary vessels
may be impaired due to lymph node dissection, ra-
diotherapy, or coronary bypass surgery (8). Another
source of difficulty in finding a recipient vessel around
the axilla is extensive vascular injuries leading to
graft interpositions that bypass major axillary artery
branches.

The thoracoacromial trunk and cephalic vein (TAT-
CV) are found where the lateral border of the pec-
toralis major muscle meets with the clavicle (Figure
1). This location can serve as a reminder of different
reconstructive regions, including head and neck, up-
per arm, and thorax-breast sites. While TAT-CV can
successfully relieve the anxiety of finding a suitable
recipient vessel in some challenging cases, it tends
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the anastomoses to TAT-CV site and cephalic vein
transposition were found to be rapid and reliable met-
hods to rescue a flap with compromised circulation.

Discussion

Although anatomically well known by many reconst-
ructive surgeons, its ease of dissection, consistency,
supply of branches of differing caliber, and strategic
location is not adequately appreciated. Moreover, in
cases of pectoralis major flap transfer in which additi-
onal tissue is required, this vascular system is already
there to receive it.

Keywords: Cephalic vein; free flap; thoracoacromial
artery.

to be ignored among usual treatment options. In the
Shanghai experience of 4640 flaps for head and
neck cancer, 8% of patients received radiotherapy.
Although the relationship between vascular problems
and preoperative radiotherapy was not addressed,
vascular problems, salvaged or failed, were around
5%. A recipient vessel originating out of neck was
not reported in any of these cases (9). In the present
study, over the last ten years, TAT-CV was the first
choice recipient site in six cases. In two other cases,
surgeons rushed to this site upon circulatory failure to
rescue the flaps in an urgent manner. We aimed that
these vesssels will more readily be acknowledged as
options in the recipient vessel selection process with
different using modalities.

Materials and Methods

Eight free tissue transfers performed on the head and
neck and upper extremity using TAT-CV were retro-
spectively reviewed. They are displayed in Table 1.
This study was conducted with approval of Stuleyman
Demirel University Faculty of Medicine Clinical Re-
search Ethic Commitee (Date:16.04.2020, N0:113).
The rules of research and publication ethics were fol-
lowed in accordance with the Declaration of Helsinki.
The patient age range was 18-69 years, and all were
male. The follow-up period ranged from 3 months to 4
years. Four of the patients were operated due to head
and neck cancers. The other patients had the exten-
sive tissue defects because of high energy traumas
with gunshot and vehicle accident.

Anatomy and Surgical Technique
TAT stems from the second part of the axillary artery.
It is a relatively short branch that soon divides into its



Table 1
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Demographic information of patients. Diagnoses, defect sites, flap choices, radiotherapy, and recipient

vessels were reviewed.

Patients e
Diagnosis R’Ta:‘dlatlon Flap Recipient artery/Vein
No | Age erapy
1 69 LB G ' Yes Groin Deltoid branch of TAT / CoV
Tracheoesophagocutaneous fistula
Larynx CA/ Latissimus .
2 ar Pharyngoesophagocutaneousfistula = Dorsi MC RS iCTellICTan O AL
Recurring larynx and floor of the mouth Latissimus
3 47 SCC / Pharyngoesophagocutaneous Yes : Deltoid branch of TAT / CV
. Dorsi MC
fistula
DIEP Deltoid branch (for free flap)
4 54 | Recurring oral SCC involving also skin Yes Chimerized and pectoral branch of
with Pectoral TAT / CV
ST al: 30_ne i soft_tlss_ue I(.)SS' . Deltoid branch of TAT only
5 33 Vascular injury of hemifacial with No lliac Bone . .
. with vein graft (CV)
mandibular defect.
6 36 Gunshot. Bone,lc?:sft HESIDEIE €I No lliac Bone CV transposition Only
Traumatic Arm Amputation / Elbow Functional .
7 18 and Wrist Active Motion Deficit in No Gracilis I LIETE G LAY
CoV
Replanted Arm Muscle
Gunshot Wound of Axilla / Axillar
8 34 Art.e.ry. il G R TRl S No Groin Deltoid branch of TAT / CoV
artificial vascular graft and sural nerve
grafts.
TAT: Thoracoacromial trunk, CV: Cephalic vein, CoV: Comitant vein of TAT, MC: Musculocutaneous.

Acromial branch
Deltoid branch

Deltoid muscle

Clavicular branch Pectoral branch

Thoracoacromial
artery

Figure 1

Anatomic illustration of the thoracoacromial trunk and ce-
phalic vein (TAT-CV) vascular system and relationship with
other structures.

own branches. It arises behind the pectoralis minor,
traversing its medial border to pierce the clavipectoral
fascia, and dividing into its branches. The CV is one
of the main superficial veins of the upper extremity,
running from the hand to the shoulder, along the out-
er edge of the biceps muscle. It passes between the
deltoid and pectoralis major muscles, known as the
deltopectoral groove, and through the deltopectoral
triangle, emptying into the axillary vein (10).

For TAT-CV dissection as recipient vessels, a hori-
zontal, curved incision 10-15 cm in length is planned
just under the clavicle starting from the midclavic-
ular point and extending through the deltopectoral
groove toward the arm. Firstly, the CV is found in
the deltopectoral groove under the fascia between
the deltoid and the pectoral muscles. Vein dissec-
tion is continued proximally, and the deltoid branch
of TAT is found medially with respect to the CV (Fig-
ure 1). The pectoral muscle is divided from the clav-
icle laterally, and then the deltoid branch is followed
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proximally toward the root of TAT, also revealing the
pectoral and acromioclavicular branches. One of the
TAT branches is used as a recipient artery. If the con-
comitant vein is not appropriate, the CV is used as
the recipient vein.

When only the CV of TAT-CV is needed, the dissec-
tion begun in the deltopectoral groove is pursued dis-
tally all the way down the arm and forearm, if required.
It is subcutaneously passed to the anastomosis site.
When a chimerization to the pectoral flap is required,
the deltoid branch and CV in an appropriate length
are comfortably chosen as recipient vessels.

Results

Laryngeal carcinoma was the primary pathology in
three cases. These patients (Numbers 1, 2, and 3) had
pharyngoesophagocutaneous or tracheoesophagocu-
taneous fistulas. Two of them had been wearing the
Blom-Singer device. These fistulas were reconstruct-
ed with free latissimus dorsi musculocutaneous and
free groin flaps (Figure 2). One patient had a recurrent
tumor in the floor of the mouth and the neck after bilat-
eral neck dissection and radiotherapy to the neck. The
tumor was excised extensively, leaving only the com-
mon and internal carotid arteries bilaterally. The large
pharyngeal defect was reconstructed with the free
latissimus dorsi musculocutaneous flap (Figure 3).

In Patient 4, a recurring oral squamous cell carcinoma
(SCC) involving the mental and upper cervical skin,
mouth floor, and mandibular body, after bilateral neck
dissections and adjoining radiotherapy, underwent an
extensive excision including wide skin, subtotal man-
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dible, lower lip, and floor of mouth. A reconstruction
plate was preferred temporarily for the mandibular
defect. The defect of the oral side was closed with
a pedicled pectoral skin flap. The deltoid branch of
the thoracoacromial artery (TA) and the cephalic vein
(CV) was reserved during pectoral flap elevation
for chimerization of a deep inferior epigastric artery
(DIEP) skin flap (Figures 4 and 5).

Two were gunshot injuries involving the mandible and
the overlying soft tissue (Patients 5 and 6). These
were reconstructed using a free iliac bone flap. In
both cases, the free tissue transfers were anastomo-
sed to the neck vessels and circulatory failures oc-
curred in the first 24 hours. In one of these cases, the
external carotid artery itself was the recipient vessel,
because heavily scarred tissue precluded the use of
its branches. The external carotid artery was found to
be trombosed and the anastomoses were switched to
the deltoid branch of TAT and CV was used as a vein
graft. In the other case, a long CV segment distally
from the midarm was transposed to the anastomosis
site instead of dissecting out a contralateral vein and
interposing a vein graft in between (Figure 6).

In Case 7, which was an upper extremity amputation
at an axillary artery level, accompanied by a mixture
of supraclavicular and infraclavicular brachial plexus
injuries, was treated with nerve allotransplantation
and short-term (2 years) immunosuppression for pro-
tective sensation in the hand. Free functional graci-
lis muscle transfer was performed to provide elbow
flexion and wrist extension. TAT and concomitant vein
were used as recipient vessels. Motor supply was ob-
tained from the accessory nerve.

Figure 2

Case 2 had a pharyngoesophagocutaneous fistula (a). The
latissimus dorsi musculocutaneous flap was planned in two
layers as an inner and outer and desepithelized between
both layers (b). Postoperative view after three months (c).
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Figure 3

Recurrence of squamous cell carcinoma (SCC) and wide
pharyngoesophago-cutaneous fistula with irradiated and
scarred neck is seen in Case 3 (a). After excision of SCC
(b). The deltoid branch of TAT and CV were used as recipi-
ent vessels (c). The defect was covered with a skin island of
latissimus dorsi musculocutaneous flap. Postoperative view
at the first year (d).



Case 8 was a shotgun injury in the axillary region ac-
companied by significant axillary skin loss, medial and
posterior cord defects with ulnar and radial nerve im-
pairments, and axillary artery injury. The cord and ax-
illary artery injuries were repaired by interposing the
sural nerve and artificial vessel grafts, respectively,

Free DIEP Skin Flap

Pedicled pectoral flap

Pectoral branch

Thoracoacromial trunk
(TAT)

Axillary artery

Figure 4
Schematic illustration of chimerization of a free flap with
pedicled pectoral flap at the TAT-CV recipient site. While
the pectoral branch of TAT supplies the pectoral flap, deltoid
branch of TAT and CV are utilized as a recipient vessels for
free flap.

Figure 6

Case 6 was injured with a gunshot and had a mandible de-
fect involving the body (a). The mandible defect was recon-
structed with a free iliac bone flap. The free tissue transfer
was anastomosed to the neck vessels and the vein anas-
tomosis was switched to the CV in the first 24 hours due to
venous circulatory problems. The CV can be traced (arrow)
in the neck at the postoperative sixth month (b).
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and a free groin flap was utilized to cover the axillary
skin defect (Figure 7). Here, the anastomoses were
between the superficial circumflex iliac artery (SCIA)
and the deltoid branch of TAT and between the con-
comitant vein of SCIA and CV.

Deltoid $

] AT : .~ branch &

Py
Pektoral

Figure 5

Case 4: Recurrence of oral SCC and hardware exposition
with irradiated head and neck (a). After excision of the tu-
mor, the defect of the oral side was closed with a pedicled
pectoral skin flap. The deltoid branch of TA and CV were
reserved (b) during pectoral flap elevation for chimerization
of a DIEP skin flap. Early postoperative(c) and after first
revision views (d). Six months later (e,f). (P: pectoral flap).

Figure 7

A shotgun injury was ac-
companied by large axil-
lary skin loss, medial and
posterior cord defects,
with affected ulnar and
radial nerves, and axil-
lary artery injury in Case
. 8 (a). Cords and axillary
artery injuries were re-
paired by interposing the
sural nerve(arrow) and
artificial vessel grafts(*)
(b). Free groin flap was
utilized to cover the ax-
illary skin defect. Post-
operative view at sixth
month (c).
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Discussion

All reconstructive surgeons are already familiar with
the TAT-CV vascular complex. It is considered one of
the second choice recipient vessels besides the cir-
cumflex scapular and lateral thoracic vessels (11) in
head and neck, upper extremity, and thorax-breast
reconstructions. This should not mean that it is only
after first choice vessels are deemed useless that
they can be used. The more this vascular site is rec-
ognized, the more it may be utilized when questions
arise about the safety of dissection and anastomo-
sis at the primary recipient sites (Figure 8). There is
scarce literature describing the versatility of TAT-CV
as recipient vessels (10-17). More reports that un-
derline ease of dissection, supine patient positioning,
consistent anatomy, an array of branches of different
calibers, concomitant or CV alternatives, and strate-
gic location, are needed to increase awareness about
this site. Especially in emergency situations, as in the
presence of circulatory problems, this site should be
recalled as a fast and reliable lifeboat to rescue the
flap. In particular, venous obstruction rapidly causes
deterioration of flaps. If a vein graft is required, the
CV would not be the first candidate because it results
in a conspicuous scar in the donor area. However, CV
transposition is again an unrivaled lifeboat in terms of
speed and reliability (18).

Head and neck defects

* Recurrent tumors after radiotherapy

* Shotgun injury

* Pharyngocutaneous or
tracheoesophagocutaneous fistulas

Thorax-breast site

defects

¢ Mastectomy due to
breast cancer

=, Sternal osteomyelitis

Thoracoacromial trunk
and cephalic vein
(TAT-CV)

Upper extremity and axillary defects
« Shotgun injury

* Motor vehicle accident
Functional defects of upper extremity
* Arm amputation

*  Artrogryposis (Amyoplasia)

Figure 8
Indications to use the TAT-CV vascular system in three dif-
ferent regions as a lifeboat.

Vascular damage is considered to be the primary
cause of radiofibrosis (19). Russell et al. studied ra-
diation effects on vessels (20). Changes including
intimal thickening, proteoglycan deposition, and in-
flammatory cell infiltrate that are consistent with early
stages of atherosclerosis were observed in the tissue
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samples obtained from recipient arteries within a few
years after irradiation. In another study, arterial throm-
bosis and flap failure complications were reported at
rates of 50% and 25%, respectively, in microvascular
reconstructions after chemoradiation therapy (21).

Other than recurrence, principal indications for sec-
ondary surgery in head and neck cancers have been
fistulas, osteoradionecrosis of the mandible, and ex-
posed carotid vessels (10,12,13). The repair of oro-
pharyngeal, tracheal, and esophageal fistulas gener-
ally requires a vascularized tissue transferred from a
distant site due to the unreliability of nearby tissues,
and finding a suitable recipient vessel is usually one
of the main challenges faced in these cases.

The pectoralis major has been the workhorse in many
head and neck reconstructions since it was described
by Ariyan in 1979 (22). A free flap in addition to the
pectoralis major may be required. The vascular pedi-
cle of the pectoralis major is easily dissected in order
to use TAT-CV as the recipient vessels of the free flap.
In one case in this report, the deltoid branch and CV
were the recipient vessels in this chimeric design. The
deltoid branch is usually the most preferred branch for
anastomosis because of its long and straight orienta-
tion, and its satisfactory caliber. The pectoral branch
must be left intact in all cases of TAT-CV dissection,
in case the pectoral flap is required. Harris et al. suc-
cessfully preserved the pectoral branch and later
used the pectoralis muscle in one patient (10).

The branches arising from the third part of the axil-
lary artery (distal to the pectoralis minor tendon) are
usually utilized as recipient vessels in upper arm re-
constructions. These vessels, exposed through arm-
pit skin, are generally bypassed by the grafts used
in repairs. In these circumstances, TAT-CV is found
to be a suitable recipient vessel option. In the upper
extremity, TAT-CV has previously been used for func-
tional muscle transfer for elbow flexion in patients with
amyoplasia (14).

In patients with sternoclavicular joint problems with
pain, vascularized second toe metatarsal joint was
transferred and vascular anastomoses were per-
formed to branches of TAT (15). Kompatscher et
al. studied TAT in cadaveric dissections and ultra-
sonographically in young female volunteers. They
found the pectoral branches of the TA vessels were
well-suited, with appropriate vessel size and length,
to be recipient vessels for free autogenous breast re-
construction. They used pectoral branches of TAT in
two breast reconstructions with DIEP flap (16). They
suggested this option as a valuable addendum to the



thoracodorsal and internal mammary vessels.

The internal mammary artery and vein have also been
suggested as alternative recipient vessels for a mi-
crovascular anastomosis in a vessel-depleted neck
(23). TAT-CV would be unarguably more favorable
when the distance, difficult dissection, complication
risk, and delicate vein in the internal mammarian
site is considered. In breast reconstruction, TAT-CV
should always be in mind as a second choice recip-
ient site when axillary and internal mammarian sites
pose challenges and inconveniences.

In conclusion, TAT-CV dissection is easy and quick.
The anatomy is very consistent, with branches of
different calibers. The proximity of the CV provides
an opportunity for a long venous recipient. TAT-CV
is known by many surgeons, but not appreciated
enough as a recipient site. TAT-CV can be utilized on
the same side with a pectoral flap prior to it, or at the
same session, and does not obviate the use of a fu-
ture pectoral flap as long as the pectoral branch is
respected.

Disclosure: There is no conflict of interest.
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