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Abstract
Background: The concept of angiosome delimits the body in three-dimensional vascular spaces that involve cutaneous, subcutane-

ous and muscular territories, irrigated by specific arteries and drained by specific accessory veins. The ideal muscle to describe this
concept is the trapezius pedicled muscle flap (TPMF) that presents three angiosomes and flaps; Superior trapezius flap (STF), Lateral

island trapezius flap (LITF) and Lower trapezius island musculocutaneous (LTIMF). The objective is to carry out a bibliographic review of the TPMF and its usefulness in reconstruction in head and neck surgery.

Materials And Methods: A bibliographic and medical record review was carried out from January 2010 to December 2019.

Results: 52 articles in PUBMED-MEDLINE and three patients from our experience were reviewed. In two, a LITF flap was used after
resection of parotid tumors and the other required a LTIMF flap due to a tumor in the neck.

Discussion: Mathes and Nahai classified CPT as type II. The STF is based on paraspinous perforators and the occipital artery, it has
random vascularity and it is highly reliable and serves as a source of coverage for posterolateral neck defects that do not extend more

medially than the midline. The LITF, based solely on the transverse cervical artery (TCA). It arises from the thyrocervical trunk and
crosses laterally low in the neck, superficial to the prevertebral fascia. The main use is for lateral and anterior neck defects. The LTIMF
is vascularized by the dorso-scapular artery (DSA). It is a deep collateral branch of TCA. It is used for the reconstruction of neck, oral
cavity, scalp and cheek defects.

Conclusion: The TPMF is a versatile flap. Thanks to its characteristics reliable anatomical techniques can be used safely for the re-

construction of coverage defects head and neck complexes. Can be used as a first choice or as an alternative when other procedures
have failed and in patients in whom it is not possible to apply a reconstructive process based on microsurgical procedures. The concept of angiosome provides a safe idea in the flap design of the TPMF.
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Introduction
In head and neck reconstruction, free flaps have gained popularity today over pedunculated flaps. However, pedunculated flaps, espe-

cially myocutaneous types, remain an alternative promising and have a remarkable position in patients selected.
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The Trapezius pedicled musculocutaneous flap (TPMF) is used to cover defects in the dorsal region, lateral of the neck, oral cavity,

cheek as well as of the scalp on the skull.

The trapezius is a flat muscle, arranged like a muscle layer approximately triangular in shape, whose base extends from the last tho-

racic vertebrae and whose vertex is oriented towards the joint acromioclavicular. It is divided into three portions that are named according to the direction of the fibers muscles from its proximal (medial) insertion [1].

The descending portion (the most superior) is inserted above on the surface of the occipital bone between the nuchal lines supreme

and superior and medially on the external occipital protuberance. Down your insert medial continues into the nuchal ligament, arranged

sagittally between the spinous processes of the cervical vertebrae and the lining fascia. The distal insertion is produced in the lateral third
of the posterior border of the clavicle and on its upper face. The transverse portion (middle fascicles) has its origin in the spinous pro-

cesses of the seventh cervical vertebrae and of the first three thoracic vertebrae and in the ligament corresponding supraspinatus. From
here the muscle fibers are to be inserted at the posterior border of the acromion and on the upper border of the spine of the scapula. The
ascending portion (inferior fascicles) has its proximal insertion in the spinous processes from the third to the twelfth thoracic vertebrae

and in the corresponding supraspinous ligament. The distal insertion occurs through a fibrous blade triangular that glides over the medial

end of the spine of the scapula and will finally be inserted in her. The upper inserts of the trapezius are thick, while vertebral insertions are
performed by means of a thin tendinous lamina. When you take your medial attachments as a fixed point, the trapezius brings the scapula

closer to the spine (retraction of the scapula). The descending portion of the trapezius raises the waist of the upper limb and the portion
ascending it descends. These portions are rotators upper scapula; with this movement the angle lower scapula is displaced laterally. When
takes the shoulder girdle as a fixed point, extends the head, turning it contralaterally.

The blood supply to the trapezius muscle is probably the most confusing of any of the regional flaps. Mathes and Nahai [2] classified the

vascular pattern to the trapezius as a type II muscle with a dominant transverse cervical artery (TCA) and transverse cervical vein (TCV)

and with minor pedicles from the occipital artery and vein and the perforating posterior intercostal vessels of the cervical and thoracic

regions. However, this classification does not recognize the contributions to the distal muscle from the dorsal scapular artery (DSA). Even

though the DSA and the TCA commonly arise from the same parent vessel, they usually enter the trapezius muscle at separate locations;
their separate contributions to different regions of the muscle have been described.

There are three distinct musculocutaneous flaps that can be harvested from the trapezius muscle, making it unique among the regional

muscle flaps that are used in head and neck reconstruction based on vascularity and angiosome concept.

The concept of angiosome delimits the body in three-dimensional vascular spaces that involve cutaneous, subcutaneous and muscular

territories, irrigated by specific arteries and drained by specific accessory veins. The ideal muscle to describe this concept is the trapezius

pedicled muscle flap (TPMF) that presents three angiosomes and flaps; Superior trapezius flap (STF), Lateral island trapezius flap (LITF)

and Lower trapezius island musculocutaneous (LTIMF). The objective is to carry out a bibliographic review of the TPMF and its usefulness
in reconstruction in head and neck surgery.

Materials And Methods

A bibliographic and medical record review was carried out from January 2010 to December 2019.

Results

52 articles were found in PUBMED-MEDLINE and most relevant books. We used the words ‘trapezius flaps in head and neck recon-

struction’ and three patients from our experience were reviewed. In two, a LITF flap was used after resection of parotid tumors and the
other required a LTIMF flap due to a tumor in the neck (Figure 1).
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Figure 1: Patient 56 years-old with skin squamous cell carcinoma ulcerated of the neck. A: LITF Flap design.
B: Resection of the tumor. C: Flap harvest. D: Flap inset.

Discussion
Ariyan [3] and McCraw and Dibbell [4] popularized the flap design that we now refer to as the superior trapezius flap, which is an

extension of Conley’s [5] original work. The superior trapezius flap (STF), based on the paraspinous Perforators and occipital artery, is a
highly reliable flap, although limited inits utility because of its short arc of rotation. Demergasso [6,7] and Panje [8] introduced the uni-

pedicle lateral island trapezius flap (LITF), based solely on the TCA and TCV. This musculocutaneous flap was useful but limited because
of its short arc of rotation and variable vascular anatomy, which precludes the transfer of this flap in a significant percentage of patients.

The third musculocutaneous flap, the lower trapezius island musculocutaneous flap (LTIMF), was introduced by Baek [9] in 1980. The

transfer of a skin island overlying the lower portion of the muscle provides an increased arc of rotation, which is independent of the variable vascular anatomy of the TCA and TCV in the posterior triangle of the neck. The lower portion of the trapezius is supplied by the DSA,
which enters the deep surface of the muscle at the upper border of the rhomboid major (Figure 2).

According to Netterville [10] they are frequent variations in the vascular anatomy of the area and in 20% of cases the trapezius muscle

and its overlying skin have a double irrigation with two pedicles dominants of different origins: the TCA and the DSA. In 80% of the cases
the arteries have a common origin and one of them is dominant with respect to the other. Even though there is controversy regarding

the frequency of presentation, a common trunk is described that can originate from the subclavian or thyrocervical trunk and is directed
towards the posterior triangle of the neck by above or below the brachial plexus roots, according to the domain of the TCA (30%) or the
DSA (70%), which has also been called deep branch of the TCA (Figure 3).
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Figure 2: The muscles lying deep to the trapezius include the elevator scapulae, rhomboid minor, and rhomboid major. In its lateral extent.
the trapezius also overlaps the supraspinatus and infraspinatus. The upper portion of the trapezius muscle is supplied by the TCA, which
exits the posterior triangle superficial to the elevator scapulae. The DSA supplies the caudal portion of the trapezius muscle. It emerges
between the rhomboid major and minor muscles or less commonly between the rhomboid minor and elevator scapulae (dotted line*). Additional arterial supply to the trapezius muscle is derived from the occipital artery and the intercostal perforating arteries, which emerge
in the paraspinous region. Source: Urken M, Cheney M, Blackwell K, Harris J, Hadlock T, Futran N. Atlas of Regional and Free Flaps for Head
and Neck Reconstruction Flap Harvest and Insetting. Lippincott Williams & Wilkins; 2nd edition. 2011. 2: 27-46.

Figure 3: The anatomy of the TCA and the DSA in the posterior triangle is highly variable. A: The TCA is classically described as arising from
the thyrocervical trunk and running across the posterior triangle of the neck. It divides into a superficial branch, which crosses over the elevator scapulae, and a deep branch, which runs deep to the elevator scapulae. The superficial branch divides into an ascending branch and
a descending branch, which supply the upper and lower portions of the trapezius muscle, respectively. The deep branch of the TCA, the DSA.
runs deep to elevator scapulae and then gives rise to a superficial branch that arises between either the elevator scapulae and rhomboid
minor or, more commonly, between the rhomboid major and minor, supplying the distal portion of the trapezius muscle. B: A common anatomic variation is shown in which the DSA arises separately from the second or third part of the subclavian artery. The TCA may also arise
directly from the subclavian artery. C: In some cases, the DSA and the TCA may run a course below or intertwined in the brachial plexus.
This variation is most important to identify when harvesting a lateral island trapezius flap in which mobilization of the TCA is critical to
achieving an adequate arc of rotation. Source: Urken M, Cheney M, Blackwell K, Harris J, Hadlock T, Futran N. Atlas of Regional and Free
Flaps for Head and Neck Reconstruction Flap Harvest And Insetting. Lippincott Williams & Wilkins; 2nd edition. 2011. 2: 27-46.
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Superior trapezius flap

The STP is an extremely reliable source of coverage for defects of the posterolateral portion of the neck that extend no further medially

than the midline. This flap is usually transferred as a peninsula of skin and muscle, which is based at the midline of the back. However, an

island of skin, overlying the lateral aspect of the muscle, may also be transferred. The primary blood supply to this flap is derived from

the paraspinous perforators, with some contribution from the occipital artery. This flap is unique among the trapezius flaps in that its

blood supply is unaffected by a prior radical neck dissection with transection of the transverse cervical vessels. In fact, the vascularity of

the distal portion of this flap may be enhanced through a delay phenomenon when the transverse cervical vessels have been previously
interrupted (Figure 4).

Figure 4: The STP is an extremely reliable source of coverage for defects of the posterolateral portion of the neck
that extend no further medially than the midline.

The rationale for this hypothesis is based on the angiosome concept. Taylor [11] proposed that the the delay phenomenon is caused by

the opening up of choke vessels between angiosomes located in series as a result of interrupting the source artery in an adjacent angiosome. Under normal circumstances, without a delay, it was hypothesized that only one adjacent angiosome could be captured, but not an

angiosome once removed (Figure 5) The major use for this flap is to resurface cutaneous defects of the posterior and lateral aspects of
the neck.

Figure 5: Angiosomes of the superior trapezius flap. The superior trapezius flap is primarily supplied by the paraspinous perforators that
exit in the posterior cervical region. The primary angiosome Ill is shown in yellow; the adjacent angiosome (II), supplied by the TCA. is
shown in blue. Finally, the third angiosome (Ill) in the series, the angiosome once removed, is supplied by a branch of the thoracoacromial
system, which is the primary blood supply to the deltoid. Interruption of the TCA leads to a delay phenomenon of the skin overlying the deltoid by opening up the choke vessels that separate these three angiosomes. The third angiosome in the series can be more reliably captured
by improving the hemodynamic pressure gradient across the middle zones. Source: Urken M, Cheney M, Blackwell K, Harris J, Hadlock T,
Futran N. Atlas of Regional and Free Flaps for Head and Neck Reconstruction Flap Harvest and Insetting. Lippincott Williams & Wilkins;
2nd edition. 2011. 2: 27-46.
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Lateral Island trapezius flap
The LITF is the least reliable of the three musculocutaneous flaps because its arc of rotation is dependent on favorable anatomy and

meticulous mobilization of the TCA and TCV. Preliminary exploration of the posterior triangle of the neck is essential to assess the suitability of these vessels. Because the musculocutaneous island is completely isolated on the nutrient vascular pedicle, there are no alternative

effluent routes through secondary venous channels, such as might occur in a musculocutaneous flap in which the muscle is not completely
detached. It is therefore imperative that a patent TCV is present along with the artery. The likelihood of both vessels being present follow-

ing radical neck dissection is small, and therefore, both the lateral island flap and the LTIMF should not be selected in such patients. The
primary use of the lateral island flap is for external defects of the lateral and anterior neck. It may also be used for mucosal defects of the
pharynx and oral cavity.

The basic design of the cutaneous flap of the LTIMF has a key point which is the acromioclavicular angle (Figure 6 and 7). This angle

is investigated by palpation, with the patient seated and marked as the first gesture when planning the reconstruction. It is the central

point from which all the varieties of skin flap are designed. When the patient is on the operating table this angle may be displaced by slid-

ing of the shoulder skin. It is important to avoid erasing the angle mark during the resective time, but it is not inconvenient to erase the
remainder of the design that must be re-marked once the exeresis is complete. At that time, the amount of skin needed is measured with

greater certainty. It is preferable to exceed the size of the cutaneous islet and not run risks of sutures tension with subsequent dehiscence
or necrosis.

Figure 6: Palpation of the clavicle and spine of the shoulder blade to identify the angle acromioclavicular being depressed with a
finger to proceed to marking. The skin islet design and cervical incisions are then completed. Source: Demergasso F. The lateral
trapezius flap. Presented at the Third International Symposium of Plastic and Reconstructive Surgery, New Orleans, Louisiana. 1979.
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Figure 7: The primary angiosomes of the trapezius muscle are divided between the paraspinous perforators, which supply the medial
aspect of zone I and the TCA which supplies the lateral aspect of zone I. The DSA supplies zone II. The zone I angiosome also receives
contributions from the occipital artery. The division between zones I and II is signified by the underlying division between rhomboid minor
and major, through which the contributions from the DSA enter the undersurface of the caudal aspect of the trapezius muscle. The division
between the cephalad angiosomes I and II and the caudal angiosome Ill is located at the transition point between the end of the trapezius
muscle and the territory of the medial aspect of the latissimus muscle, supplied by the paraspinous perforators. In harvesting the LTIMF. the
position of the skin paddle may extend caudal to the lower border of the trapezius muscle into the medial angiosome of the latissimus dorsi
muscle. This region can be reliably captured by the trapezius flap by incorporating the DSA. However, if the DSA is interrupted and the flap
is based solely on the TCA. then the skin of the third angiosome in the series is less reliable. This explains some of the variability that I have
encountered in harvesting this flap and the questionable reliability of this skin paddle that has been reported in the literature. On the lefthand side of the figure, 2 different skin paddles are drawn. The solid line denotes a skin paddle that would be theoretically readily captured
by the TCA because of the fact that it lies almost entirely within the territory of the adjacent angiosome (II). The datted line indicates a skin
paddle that partially overlies the lower portion of the trapezius and extends into the territory of the latissimus dorsi (Ill). The more caudal
skin island has a greater arc of rotation. However, the reliable transfer of this more caudal segment of skin would require preservation of
the DSA. The disadvantage of this approach is that it requires the harvest of a cuff of the rhomboid minor muscle to achieve an adequate arc
of rotation.
The harvest of that muscle cuff allows the surgeon to incorporate the proximal portion of the DSA on the undersurface of this musculocutaneous flap. The advantage of this approach is that it preserves the upper fibers of the trapezius muscle, which helps to stabilize the shoulder
and preserve its function.
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Pure muscle
The accessory nerve is resected, but it does not add a functional deficit since it is generally associated with radical neck dissection. It

is useful to cover and isolate the carotids or subclavian arteries.
Musculocutaneous

It is the typical flap with skin and muscle. In the usual way of carving the spinal is included in the flap.
Pure skin

Its use is only recommended when there is sufficient experience with harvesting the musculocutaneous flap. The skin must be sepa-

rated from the muscle and eventually release some of the musculocutaneous piercing branches. The irrigation comes mainly from direct
cutaneous vessels originating from the TCA.

Musculocutaneous with extracutaneous pedicles
The flap is harvested with little muscle component, preserving the spinal nerve, and is taken to the area to be rebuilt above the neck

skin. The vascular pedicle is only covered with packed gauze. It is the only case in which two operative times are required with the lateral
trapezius flap. In the second stage, 8 to 10 days later, the pedicle is resected without replacement of the flap.
Osteomuscular

Includes only bone and muscle components. Used in jaw reconstruction where it is not necessary to replace mucosa or skin of the face.

The accessory nerve is included, unless only the acromion is used, where the muscle component is sparse and the spinal nerve can be
preserved.

Osteo musculocutaneous
It includes bone, muscle, and skin. Used in jaw and oral mucosa reconstruction with or without face and neck skin. In the upper jaw for

reconstruction of the anterior sector and palate.

Lower trapezius island musculocutaneous flap
The LTIMF is the most versatile of all subtypes, since allowing a large and thin skin island of non-hairy skin, it also has an arc of rota-

tion with the one that is possible to reach the face and scalp correctly. The primary blood supply to this flap is derived by DSA, which is a
deep branch of the TCA, as it is safer and simple to perform, with less complications, a wide arc of rotation and a thin pedicle that allows

easy portability and is highly moldable. Donor sites can be primary closed in most cases with an inconspicuous resulting scar. It’s a disadvantage is that the sacrifice of the muscle could alter the shoulder function, which can be avoided by preserving the fibers that lie above
the spine scapula [12]. It is recommended that the lower limit of the flap not extends more than 5 cm below the tip of the scapula, while
other authors state that can extend 10 to 13 cm below the muscle fibers, which corresponds to up to 24 cm below the tip of the scapula,

provided that a third of the island is on the lower fibers muscle. With this design the dimensions of the fur island will vary between 5 and

30 cm in length, with an average of 8 cm and 4 to 8 cm wide, with mean average of 6 cm, although there are flaps described up to 12 cm
wide in which a primary closure [13].
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This type of flap is described for reconstruction from multiple anatomical regions, including the posterior region of the skull, the neck,

the region preauricular, cheek, oral cavity, armpit, and posterior trunk [14].

The angiosome concept provides some insight into what the safe caudal extent of this skin flap should be. The blood supply to the

trapezius muscle allows it to be divided into three separate angiosomes. The tremendous arc of rotation of the LTIMF makes it the most
versatile of the three trapezius musculocutaneous flaps.

The major disadvantage of the LTIMF is the necessity to place the patient in a lateral decubitus position.
Pitfails and complications

The superior trapezius flap is probably the least problematic if its limited arc of rotation is respected and the extent of the defect for

closure does not cross the midline anteriorly. The lateral island flap is technically easy to harvest, but it is imperative that the posterior

triangle be carefully explored to ensure that the anatomy of the TCA and TCV is favorable. Failure to identify and carefully isolate both an
artery and vein will lead to inevitable failure. Particular attention must be taken in preserving the TCV, which may be in jeopardy because

of its course superficial to the posterior belly of the omohyoid and its entry into the external jugular vein. Both of these venous patterns
must be sought when dissecting in this region to avoid inadvertent injury. The most common error performed in harvesting the LTIMF

is the failure to raise the trapezius muscle in the plane superficial to the rhomboid major and minor muscles. This is best accomplished
by identifying the lateral border of the caudal portion of the trapezius muscle. Meticulous dissection in the plane deep to the trapezius

muscle allows the surgeon to identify the fibers of the rhomboid major muscle that run in a more transverse orientation and insert into
the medial border of the scapula.

The LTIMF has been labeled an unreliable reconstructive technique, with complication rates caused by partial or total flap necrosis

ranging from 0% to 57% among the larger series of cases in which this donor site was used [15].

Donor site problems are rarely significant. However, seroma formation is common, and long-term suction drainage is recommended.

Conclusion

The TPMF is a versatile flap. Thanks to its characteristics reliable anatomical techniques can be used safely for the reconstruction of

coverage defects head and neck complexes. Can be used as a first choice or as an alternative when other procedures have failed and in
patients in whom it is not possible to apply a reconstructive process based on microsurgical procedures.
The concept of angiosome provides a safe idea in the flap design of the TPMF.
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