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Absence of Posterior Triangle: Clinical
and Embryological Perspective
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ABSTRACT

Sternocleidomastoid (SCM) and Trapezius (TM) muscle present in the cervical region serves as an important landmark in forming
boundaries of posterior triangle of neck. This case reports a continuous muscle sheet obscuring the left posterior triangle in the neck
of a 60-year-old Indian male cadaver. An unfamiliar oval gap was observed in its posterosuperior portion. Description of such a variant
in anatomical literature is rare and is scarcely reported. An attempt has been made to portray its embryological and phylogenetic basis.
In addition authors have endeavoured to discuss its clinical implications. Awareness of such anatomical variations is relevant for the
operating surgeons in their endeavour to perform various reconstruction surgeries of head and neck, radiologists while concluding
various levels in Computed Tomography (CT) and Magnetic Resonance Images (MRI) of the region and to the anaesthetists in their
search for nerves and vessels while attempting various anaesthetic procedures.
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CASE REPORT

During routine dissection of head and neck region in a 60-year-old
Indian male cadaver, surprisingly no anatomical posterior triangle
was found on the left side of the neck. SCM and TM enclosed in
investing layer of deep cervical fascia were seen as a continuous
sheet encircling the neck like a fasciomuscular collar. This muscular
sheet arose in continuity from manubrium, whole extent of clavicle
(superior surface of medial two third and posterior border of lateral
one third), medial surface of acromion process and upper lip of
spine of the scapula. The fibers were directed posterosuperiorly
and could be traced up to the mastoid process, whole extent of
superior nuchal line, external occipital protuberance, ligamentum
nuchae, C 7 spine and thoracic spines. Length of this sheet along
the anterior border measured 14cm. Neurovascular contents of
posterior triangle were placed deep to this fused muscular lamina.
In the region, below the medial one third of superior nuchal line,
an oval deficiency oriented obliquely along the direction of fibres of
muscle was also observed. The anterior and posterior margins of the
deficiency measured 6cm and 8cm respectively, and its maximum
width was 2cm. Splenius capitis and Levator scapulae occupied the
floor of this gap [Table/Fig-1,2]. The right posterior triangle exhibited
usual anatomical profile.

A

[Table/Fig-1]: Schematic illustration depicting fused SCM and trapezius.
AC- acromion process, AU — auricle, CL — clavicle, OG — oval gap

SCMO - sternocleio-mastoido-occipitalis

[Table/Fig-2]: Superficial dissection of the left side of neck.

AC- acromion process, AU — auricle, CL — clavicle

OG - oval gap, SCMO - sternocleio-mastoido-occipitalis
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DISCUSSION

The SCM and TM muscles are considered to be important
landmarks for the cervical region, the former dividing the neck
into anterior and posterior triangles and the latter constituting
the posterior limit of posterior triangle. Both these muscles are
innervated by the spinal accessory nerve. SCM when acting
individually tilts the head towards same side and turns the face
to opposite side whereas, simultaneous action of the muscles on
both sides causes flexion of the head during routine activities. TM
is an important muscle of the back which serves an important role
in movements of spine and is also chiefly implicated in overhead
abduction [1].

Studies in the past have commonly reported variant attachments
of SCM [2,3] and TM [4,5]. The current investigation reports an
extremely rare variant muscle formed as a result of fusion of SCM
and TM. The authors strive to report this unusual case in order to
augment the anatomical literature pertaining to cervical musculature
and their variations, thereby helping in updating knowledge of
surgeons.

The TM and SCM muscles are derived partly from the neural crest
and partly from somites and are innervated by the accessory nerve,
which can neither be categorized as true cranial nerve nor as true
spinal nerve [6].

They share a common origin from the occipital region just caudal
to the last branchial arch and develop as a thick columnar mass
which then separates into a ventral part, forming the SCM, and
a dorsal part, forming TM [7]. Fusion of the two muscles can be
attributed to inability of the sixth arch mesoderm to separate into
two independent masses

Some of the investigators have reported the extended attachment
of SCM and TM to the extent that edges of the two muscles were
in contact [1]. In most of the cases, the additional muscle has
been reported to divide into multiple slips [2]. In one of the studies,
SCM muscle was found to extend laterally without division into
multiple slips [3] but muscle variant exhibiting fusion of sternal head,
clavicular head, and the posterior border of SCM with TM as seen
in the current study has not been documented yet.

Since, the muscle sheet observed in the current study represents
anatomical unification of SCM and TM. Therefore, in view of its
chief attachments, this muscle variant can justifiably be designated
as Sternocleido-mastoido-occipitalis (the nomenclature has been
designated by the authors themselves based on the anatomy of



Shikha Singh et al., Absent Posterior Triangle

the variant muscle and to the best of our knowledge has not been
found any anatomy literature available till date).

Phylogenetically, SCM and TM originated from single muscle
cucullaris, which split into two parts during mammalian evolution
[8]. Considering the view ‘ontogeny reiterates phylogeny’ fusion
of the two muscles can thus be credited to flaw in phylogenetic
development as well.

A study reported, bilateral presence of anomalous muscle with
a separate descending portion and a partially deficient cervical
portion [4]. They reserved the term cleidooccipitalis for this variant
and suggested that, it might be the result of partial degeneration
than partial agenesis of TM.

The gap in the superior part of muscle observed in the current
study is an interesting finding and may be ascribed to degeneration
in fiores of a portion of TM rather than to a deficiency in the
development of the fibres. This can happen secondary to lack of
blood supply, disruption of normal innervation or can be congenital
primary agenesis [9].

In recent times, radiological parameters have been defined to
identify boundaries amid various neck levels, out of which the
posterior border of SCM muscle is an important landmark [10].
Hence, possibility of fusion of SCM and TM should be kept in mind
while deciding various levels in Computed Tomography (CT) and
Magnetic Resonance Images (MRI). Posterior border of SCM is also
commonly needed as reference point in search for nerves during
neural blockade in surgical practices.

SCM and TM muscles also form the mechanical basis of various
head movements and are deliberated as accessory muscles in
respiration [11]. Authors wish to speculate that unilateral fusion
of both the muscles encountered in the current investigation can
presumably lead to functional imbalance between two sides. The
altered anatomical profile of the musculature could also possibly be
responsible for compression neurovasculopathy and exaggerated
clinical picture of wry neck. Admittedly, clinical history of the patient
was not available for corroborating the findings.

The additional muscle mass formed as a result of fusion can be used
by surgeons as myocutaneous flap for reconstruction of head and
neck defects as well as for restoration of oral cavity. Moreover, along
with part of clavicle it can be used for mandibular reconstruction.
Strengthening the suture line thereby, protecting the carotid and
innominate artery is also done using these flaps [12].

SCM flaps have an edge over other flaps in providing soft tissue
contour, coverage of facial nerves, nerve grafts and also act as
healthy graft bed for skin grafts [13]. They are very efficient for
preventing Frey’s syndrome following parotidectomy and closure of
parotid fistulas [14]. Role of SCM graft for facial animation in order to
rehabilitate the paralysed face is well established [12].

Furthermore, complete fusion of SCM and TM as in the present
case with consequent absence of lesser supraclavicular fossa
(preferred approach) could pose problems during internal jugular
vein catheterization. It can cause fortuitous puncture of the adjoining
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neurovascular structures leading to haemorrhage or even neural
deficits [1].

Radiotherapy induced spasm of SCM can be relieved by botulinum
injections in the muscle. Fusion of SCM and TM leading to formation

of large muscle mass may require additional dosage of the same
[15].

CONCLUSION

Muscle variant found in the present study can be embryologically
explained by inability of the sixth arch mesoderm to separate
into two independent masses whereas in view of its presence in
lower animals can also be attributed to an erroneous phylogenetic
development. We as anatomists, submit that awareness of such
anatomical variations is relevant for the operating surgeons in their
endeavour to perform various reconstruction surgeries of head and
neck, radiologists while concluding various levels in CT and MR
images of the region and also is of tremendous significance to the
anaesthetists in their search for nerves and vessels while attempting
various anaesthetic procedures.
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