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Muscular torticollis, if untreated, may result in signif-
icant permanent craniofacial deformities. Surgical release
of the sternocleidomastoid muscle is recommended for
patients who fail to respond to physical therapy. Current
surgical techniques all leave noticeable scars, and provide
limited exposure. These limitations make complete mus-
cular release and visualization of the spinal accessory
nerve difficult. We have applied a new technique of en-
doscopic release of the sternocleidomastoid muscle in 12
infants and children ages 4 to 18 months and one ado-
lescent with muscular torticollis. Complete muscular re-
lease was achieved in all patients with one minor compli-
cation. The spinal accessory nerve was preserved in all

cases. Our endoscopic approach allows precise division of

the muscle fibers and preservation of neurovascular struc-
tures, leaving an inconspicuous scar in the scalp.  (Plast.
Reconstr. Surg. 101: 20, 1998.)

" Torticollis, “wry neck,” may be caused by
various conditions.! Several generalized or lo-
calized neurologic conditions may trigger the
spinal accessory nerve to fire and cause con-
traction of the sternocleidomastoid muscle re-
sulting in spasmodic torticollis.** Extraocular
muscle imbalance may lead to compensatory
head tilting, ocular tor ticollis.! Unilateral coro-
nal or lambdoid synostosis may be confused
with torticollis, but can be diagnosed by phys-
ical examination and if necessary m(hogmphlc
studies.” Positional head deformities can be
differentiated from torticollis by history and
physical examination and are treated with po-
sitioning and, in some cases, with a molding
helmet.” Congenital muscular torticollis is due
to muscle trauma or ischemia, with fibrosis and
subsequent shortening of the sternocleidomas-
toid muscle.”® Rarely the trapezius and paraspi-
nal muscles may be also be involved.” The et-
ology of the muscle damage may be birth

trauma, head position in utero, or be residual
in cases of pseudo tumor colli.”!" Muscular
torticollis can cause severe limitations of neck
position and, over time, may result in signifi-
cant craniofacial deformation."!

Congenital muscular torticollis can often be
treated by nonsurgical means using physical
thempy Lechmques aimed at gradual restora-
tion of muscle length.'” Surgical intervention is
reserved for those patients that fail to respond
to physical therapy, have a worsening of Lhmr
facial deformities or severe neck angulation.'*
Various surgical approaches have been advo-
cated to release, lengthen, or excise a segment
of the sternocleidomastoid muscle (Fig. 1)."

All techniques involve making an incision in
the facial or neck skin with a resulting visible
scar. The emergence of endoscopically assisted
surgery has provided an important clinical
tool, which we have applied to surgery for tor-
ticollis.'*"" In developing our technique our
goals were to avoid any visible scars, achieve a
complete release of the shortened muscle, and
visualize key anatomic structures to avoid dam-
aging them. We present our technique for en-
doscopic release of the sternocleidomastoid in
infants and children.

MATERIALS AND METHODS

Twelve infants and children (ages 4 to 18
months; mean, 10.5 months; 7 boys, 5 girls)
and one teenager (age, 14 years; girl) under-
went outpatient endoscopic sternocleidomas-
toid muscle release under general anesthesia,
over a 2-year period. Follow-up ranged from 6
to 24 months (mean, 14 months). All patients
underwent a minimum of 3 months of preop-
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Fi. 1. Drawing of child with various surgical incisional
approaches marked with dotted lines. (A) Scalp incision for
endoscopic approach. (B) Postauricular incision for superior
pole release. (C) Incision for mid muscular transection. (D)
Supraclavicular incision used for lower pole release or lower
part of bipolar release.

erative intensive neck range of motion exer-
cises under the supervision of a certified phys-
ical therapist and were referred for surgery
only after no further progress could be

achieved. All had limitation of head rotation of

at least 20 degrees, persistent head tilt, and
craniofacial asymmetry.

Swrgical Technique

A 5-mm endoscope, minicam with adapter
and standard endoscopic ergonomic grip,
graspers, scissors, and endoscopic suction cau-
tery were used for all operative cases. The ster-
nocleidomastoid muscle, angle of mandible,
and mastoid were identified and marked in all
patients (Fig. 2). Dilute lidocaine 0.25% with
1:400,000 epinephrine was injected along the
operative site in the subcutaneous plane to
help elevate the skin flap. A single transverse
incision 1.5 to 2 em in length was made well
within the hair-bearing scalp at the level of the
superior helical rim perpendicular to a line
along the long axis of the sternocleidomastoid
muscle (Fig. 1). Scissors dissection was used to
elevate a skin flap over the muscle fascia, under
direct vision, extending approximately 2 cm
below the level of the greater auricular nerve,
clearly identifying the anterior and posterior
muscle borders (Fig. 2). With the greater au-
ricular nerve identified, the muscle transection
is initiated with endoscopic scissors dissection 1
cm below the greater auricular nerve (Fig. 3).

Facial n.

Int. jugular v.
Carotid a..

Greater auricular n.

Xl nerve

Sternocleidomastoid m.

FiG. 2. Drawing of child demonswrating the relevant sur-
gical anatomy. Dotted line indicates lowest point of dissec-
tion. Note the close proximity of the facial nerve to the
superior pole of the muscle.

Greater auricular n.

Fi. 3. Drawing of child in operating position. One or two
scalp incisions can be used. although we prefer a single port.
The endoscope is placed along the long axis of the muscle
and serves to visualize the dissection and to hold up the skin
flap. The insert demonstrates the relationship between the
greater auricular nerve, above the muscle, and the spinal
accessory nerve, within the muscle.

The spinal accessory nerve is encountered as it
passes from medial to lateral approximately
half-way through the muscle thickness (Figs. 3
through 5). The muscle transection continues
first on the lateral, then on the medial side, of
the nerve until the anterior and posterior mus-
cle borders are reached and released. The
deep muscle transection is complete when
there are no further muscle fibers to cut, with
the carotid artery and jugular vein being the
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FiG. 4. (Leff) Line drawing of endoscopic view, seen at right, with landmarks labeled. SCM, sternocleidomastoid. (Right)

Endoscopic operative view of sternocleidomastoid muscle.

The area of muscular fibrosis is in the middle of the photograph

with the tip of the endoscopic scissors visible along the superior left muscle border.
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FiG. 5. (Lefl) Line drawing of endoscopic view seen at right, demonstrating course and intramuscular branches of spinal
accessory nerve. SCM, sternocleidomastoid. ( Right) Endoscopic operative view of partly transected muscle, top of photograph,
and dissected spinal accessory nerve, Note numerous nerve branches to sternocle idomastoid muscle.

*floor” of the dissection (Fig. 2). The wound is
then irrigated with antibiotic solution, the spi-
nal accessory nerve electrically stimulated to
confirm its continuity, and the wound closed
with absorbable sutures. A ‘iil‘lg]t‘ dose of intra-
venous cephalosporin is given during the op-
eration. A soft cervical collar is dpplw(l and
worn for 5 to 7 days. Active and passive neck
range of motion exercises are instituted at 1
week and continued for 4 to 6 weeks after
surgery.
RESULTS

All patients achieved good to excellent re-
sults by the modified Ling method of classifi-
cation.'® C omplclc muscular release, as deter-

mined by intraoperative and postoperative
neck range of motion measurements, was

achieved in all cases. There were no cases of

juries to the spinal accessory nerve.

infection, hematoma, loss of neck contour, or
recurrent muscular bands. There were no in-
The scalp
incisions healed without alopecia or scar hyper-
trophy in all cases. The relatively short fol-
low-up period in 11115 study does not allow us to
draw any objective conclusions regarding the
final outcome of the craniofacial deformities in
the infants and children we treated. The 14-
year-old female patient later underwent bimax-
l“dl‘\ surgery for the correction of her fixed
facial \k('l(‘ldl deformity. We encountered one
intraoperative (nm])llumnn. The 14-year-old
female patient with long-standing torticollis re-
quired a small direct incision on her neck to
ligate a branch of the external jugular vein that
was partially transected during the endoscopic
approach. The intraoperative blood loss was
under 5 ml in all of the other cases.



Vol. 101, No. 1 / CONGENITAL MUSCULAR TORTICOLLIS

DISCUSSION

Torticollis is a descriptive name for a condi-
tion that may have a variety of causes.' In sev-
eral of these conditions such as ocular and
spasmodic torticollis the sternocleidomastoid
muscle is completely normal anatomically but
contracts in response to other physiologic ab-
normalities.”* In true muscular torticollis the
muscle fibers themselves have been affected by
in utero positioning, birth trauma, or other
event leading to fibrosis and shortening of a
portion of the muscle.”? Pseudotumor of in-
fancy is a variant in which the damaged muscle
presents as fibrotic mass.'” Left untreated, true
muscular torticollis can result in a variety of
permanent craniofacial deformities including
plagiocephaly, facial asymmeury, occlusal ab-
normalities, and auricular positioning abnor-
malities.!'*!7 Early physical therapy, optimally
before 6 months of age, has been shown to be
successful in over 80 percent of cases.'®!®!"
Adjuvant measures such as molding helmet
therapy, halo devices, and adjustable cervical
collars have been advocated with variable rates
of success."*

In cases that fail conservative therapy, surgi-
cal release of the sternocleidomastoid is recom-
mended.! Numerous procedures have been ad-
vocated, including release at the tendinous
attachments of the muscle to the mastoid and
or clavicle, stair-step lengthening of the muscle
or tendinous clavicular insertion, transection
at one or more points of the muscle body, and
partial or complete excision of the mus-
cle.!?2122 There is a paucity of information re-
garding complications such as damage to the
greater auricular or spinal accessory nerves,
encountered with any of these approaches. Fer-
kel et al. advocate a bipolar release with an
inferior Z-plasty of the sternocleidomastoid
tendon and reported this approach as being
superior to other methods in a retrospective
review.” We would caution that any of the
procedures, such as that of Ferkel et al., that
involve release of the sternocleidomastoid at
the mastoid level could jeopardize the facial
nerve when performed on an infant in whom
the mastoid is not yet pneumatized (Fig. Dyt
Common problems with current techniques
are visible scars, recurrent muscle band forma-
tion, and loss of neck contour.!"* We believe
that these problems are due to incomplete ini-
tial release and denervation of the sternoclei-
domastoid muscle, respectively. The endo-

23
scopic approach avoids these problems by
allowing the surgeon to view the operative field
directly, with magnification, ensuring precise
muscle fiber transection and dissection of the
intramuscular branches of the spinal accessory
nerve (Fig. 5).

There is general agreement that those pa-
tients that have muscular release before 1 year
of age have the best chance of reversing their
facial and skull deformities."'**!** All ap-
proaches to date involve a fairly long incision
in non-hair-bearing parts of the head and
neck (Fig. 1). Kawamoto reported his tech-
nique using the posterior limb of a face lift
incision in 1985.> We found this to be the most
cosmetically favorable of the open approaches,
but the occasional prominent scar line led us
to the endoscopic scalp approach. This tech-
nique eliminates visible scarring and can be
accomplished through a single 1.5- to 2.0-cm
scalp incision or two l-cm scalp incisions (Fig.
3). The magnification afforded by the endo-
scope allows easy identification and preserva-
tion of the greater auricular and spinal acces-
sory nerves. We were able to completely dissect
the spinal accessory nerve throughout its mus-
cular course, preserving motor branches to the
proximal and distal sternocleidomastoid  as
well as to the trapezius muscle (Fig. 5). We are
currently establishing the feasibility of selective
endoscopic rhizotomy for spasmodic torticol-
lis.?0 Complete muscle transection is ensured
by visualizing the anterior and posterior mus-
cle edges as well as the underlying carotid ar-
tery and jugular vein. We found that this tech-
nique was easiest in infants because of the
short working distances that were easily within
reach of our instruments. In older children the
instruments were barely adequate in their
reach. This problem will require the develop-
ment of instruments with longer working dis-
tances.

Potential problems with this technique are
the same as those found with other endoscopic
procedures including working while looking at
the screen rather than the patient, limited in-
strumentation, a small optical cavity, and diffi-
culty with smoke produced by electrocoagula-
tion as well as fluid evacuation.'*" Potential
pitfalls of our endoscopic approach include
damage to the carotid artery, jugular vein, or
vagus nerve if the dissection is carried too
deep, which would require an emergent open
neck approach. We had to make a small neck
incision in the one teenager in whom an en-
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doscopic muscle release was performed due to
partial transection of the external jugular
branch that could not be controlled with the
endoscopic coagulator. The learning curve of
this procedure depends upon the surgeon’s
familiarity with endoscopic surgery. Surgeons
who are comfortable with endoscopic brow
and midface techniques will easily adapt their
skills to this new application. Our current op-
erating time is very close to our open
“Kawamoto technique” operating time.” We at-
tribute this to our increasing surgical experi-
ence and to the improving familiarity of the
operating room staff with the endoscopic
equipment. We feel that this is an exciting and
very useful application in the rapidly emerging
field of pediatric endoscopic surgery.
Fernando D. Burstein, M.D.
The Center For Craniofacial Disorders
5455 Meridian Mark Road, Suite 200
Atlanta, Ga. 30342
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