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sors to stabilize the great toe. Injuries to
the sesamoids, affecting weight bearing
over the hallux MTP joint and to the flex-
or hallucis longus (FHL) tendon, affect-
ing hallux plantar flexion strength and
motion, occur frequently in dancers.6,11,25

We found no reports of injury to the
hallux extensors in this population.
We present a case report describ-
ing the repair and rehabilitation
of extensor hallucis longus (EHL)

and brevis (EHB) tendon lacerations
in a professional dancer.

CASE DESCRIPTION

History

A
30-year-old professional danc-
er was preparing a meal at home
after a performance. While bare-

foot, she dropped a sharp kitchen knife
onto the dorsal aspect of her right first
toe. She controlled bleeding by applying
a compression dressing. Upon arrival at
the theater the following evening, she re-
ported the incident to the dance company
physical therapist. The dancer expected
to perform that evening as she was able
to relevé without pain, but was concerned
about reopening the wound and bleeding
on the stage during the performance.

At the time of the injury, she had been
dancing professionally with this modern
dance company for 8 years, and had more
than 20 years of dance training. The com-

D
ance is an art form that requires fine motion control to achieve
an aesthetic goal. Dancers require first metatarsophalangeal
(MTP) joint dorsiflexion flexibility of 70° to 90° to attain a
full demi-relevé (combination of ankle plantar flexion and

MTP joint dorsiflexion in weight bearing). Strength of the hallux
musculature is necessary to attain and maintain balance, push off in
multiple turns, and decelerate in jumps and hops, with minimal

 STUDY DESIGN: Case report.

 BACKGROUND: Tendon lacerations of the
hallux are potentially devastating to a dancer.
Strength of the hallux musculature is necessary to
attain and maintain balance, push-off in multiple
turns, and decelerate in jumps and hops. The
purpose of this paper is to report on the repair
and rehabilitation of extensor hallucis longus and
extensor hallucis brevis tendon lacerations in a
professional dancer.

 CASE DESCRIPTION: A 30-year-old dancer
sustained complete laceration of her extensor hal-
lucis longus and extensor hallucis brevis tendons,
and partial laceration of the dorsal aspect of the
hallux metatarsophalangeal (MTP) joint capsule.
Following primary repair, at 9 weeks postsurgery,
hallux MTP joint active dorsiflexion was limited
to 5° and passive dorsiflexion to 70°. First toe
dorsiflexion and plantar flexion strength was
4/5 at the MTP and 3+/5 at the interphalangeal
joint. Rehabilitation included functional electrical
stimulation to address considerable calf atrophy,
strengthening exercises, functional retraining, and
progressive return to dance.

 OUTCOME: The dancer returned to her previ-
ous level of dancing in 18 weeks, with 73° and 85°
of hallux MTP joint active and passive dorsiflexion,
and 30° and 35° of active and passive plantar
flexion, respectively. Hallux MTP and interpha-
langeal joint muscle strength were 5/5 and 4+/5,
respectively. Improvement, manifested in her SF-36
and Dance Functional Outcome System scores,
accompanied her full functional recovery.

 DISCUSSION: Hallux stability provided by
coactivation of the great toe extensors and flexors
is crucial to accomplish the demands of bipedal
and unipedal balances and activities in dance. This
report demonstrates the success of primary surgi-
cal repair and rehabilitation in a dancer/athlete
experiencing this injury.
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a lift or to be pulled from her foot.
These movements require strength
of both the hallux flexors and exten-

or no supportive footwear. Dance partner-
ing may require a dancer to hook her foot
or lower extremity around her partner in
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pany has a rigorous performance sched-
ule of up to 8-performances per week for
approximately 32 weeks per year.8 Com-
pany repertoire styles range from modern
dance to jazz, and African-influenced to
ballet. Her past medical history included
several episodes of right patellofemoral
pain syndrome and a previous left ham-
string strain, both resolved.

Evaluation and Surgical Intervention
Physical examination at the theater by
the company physical therapist revealed a
deep laceration over the right hallux MTP
joint with bone being visible. Emergency
room evaluation by the company ortho-
pedist revealed a laceration of the great
toe extensors. Considering the demands
of her repertoire, primary tendon repair
was recommended.

Operative exploration that evening,
revealed complete laceration of the EHL
and EHB tendons, as well as a small lac-
eration of the dorsal aspect of the hallux
MTP joint capsule. The skin laceration
was extended proximally approximately
2 cm and the wound was copiously ir-
rigated. The EHL tendon was retracted
proximally, approximately 2 cm. Both the
EHL and EHB tendons were repaired
and tied sequentially using locking run-
ning sutures. The tendon sheath of the
EHL was partially closed just proximal
to the laceration, and the dorsal MTP
joint capsule was closed with a number
4-0 Monocryl simple suture. The skin in-
cision was closed using vertical mattress
sutures. No tourniquet was used during
the procedure. Following the surgery, a
posterior/plantar splint was applied with
the ankle at 0° of dorsiflexion and slight
dorsiflexion of the first MTP joint.

The patient was discharged non-
weight bearing in a post-op shoe on the
first postoperative day. Due to the exten-
sive nature of her surgical repair, her or-
thopedic surgeon felt it was of primary
importance to protect the repair during
the first 6 weeks. The patient was advised
to remain non-weight bearing for a total
of 3 weeks. As a result of these precau-
tions, the dancer left her fifth-floor walk-

up apartment and went to live with her
parents (out of state) until her 6-week
postsurgery orthopedic visit. The ortho-
pedist agreed to this plan, as long as she
saw her family physician, no adhesions
formed, and she checked in with him or
the physical therapist weekly. Sutures
were removed by her family physician at
1 week postsurgery. She remained non-
weight bearing for a total of 3 weeks and
then began progressive weight bearing in
her post-op shoe. She was also advised by
her orthopedist to begin performing gen-
tle active plantar flexion range of motion
(ROM) to her first MTP joint at that time.
The physical therapist recommended she
begin daily cross-training on a stationary
bicycle (building up to 30 minutes) and
to give herself floor barre class (using her
audio tapes) in her post-op shoe. Floor
barre consists of exercises performed in
non-weight bearing that build strength
and placement for the performance of
the traditional ballet class (ONLINE VIDEO).
Because floor barre involves repetitive
pointing and flexing of the ankle, foot,
and toes (similar to ballet barre), she was

instructed to wear her post-op shoe to
limit stress to the surgical repair.

Orthopedic Evaluation
At her 6-week orthopedic visit the dancer
displayed passive first MTP joint dorsi-
flexion ROM approximately equal to the
uninjured left side, but a slight limitation
of plantar flexion (TABLE 1). She demon-
strated active hallux dorsiflexion of both
the distal interphalangeal joint (IP) and
proximal MTP joint with independent
function of the EHL and EHB. On iso-
metric manual muscle testing, right MTP
joint dorsiflexion was graded 4/5. She was
progressed to full weight bearing in run-
ning shoes, crutches were discontinued,
and she was referred to physical therapy.
Due to the capsular laceration and the ex-
tensive operative repair, the orthopedist
requested that no direct manual therapy
or resistance exercises be performed for
another 2 weeks.

Physical Therapy Evaluation
The dancer was evaluated by the com-
pany physical therapist at the beginning

TABLE 1 Physical Evaluation

Postsurgical Week 6 Postsurgical Week 9 Postsurgical Week 17

Abbreviations: , decreased; , observed but no measurement available; =, approximately equal but no
measurement; DF, dorsiflexion; FHL, flexor hallucis longus; IP, interphalangeal joint; MTP, metatar-
sophalangeal joint; PF, plantar flexion; ROM, range of motion.

Left Right Left Right Left Right

Passive ROM

First MTP DF = = 85° 70° 90° 85°

First MTP PF  25% = = 38° 35°

FHL Stretch test Not tested Not tested 35° 22° 40° 35°

Active ROM

First IP DF 0° 0° 0° 0° 0° 0°

First IP PF 50° 45°

First MTP DF 75° 5° 75° 73°

First MTP PF 40° 30°

Calf girth  2cm = =

Manual muscle test

First IP DF Not tested Not tested 5/5 3+/5 5/5 4+/5

First IP PF Not tested Not tested 5/5 3+/5 5/5 4+/5

First MTP DF 5/5 4/5 5/5 4/5 5/5 5/5

First MTP PF Not tested Not tested 5/5 4/5 5/5 5/5

Ankle PF Not tested Not tested Not tested Not tested 5/5 5/5
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of postsurgery week 7. At this time, she
agreed to the use of her clinical infor-
mation for this case presentation and
signed a written informed consent. She
presented with no discomfort. Her right
dorsal incision was well healed and with-
out visible edema (FIGURE 1). She reported
that she regularly elevated and iced her
toe because it swelled with prolonged de-
pendent positions. She reported minimal
tenderness along the incision with palpa-
tion. She was not taking any medications.
Her gait was symmetrical. Her right calf
was atrophied, with a 2.0-cm decrease
in girth compared to the left calf (girth
measurements were taken at 7.5 cm dis-
tal from the tibial tubercle). Hallux MTP
and IP joint active and passive ROM and
strength measurements were similar to
those reported by her orthopedist at week
6 (TABLE 1). Flexor hallucis longus (FHL)
stretch test (placing the ankle at 0° dor-
siflexion, then passively dorsiflexing the
first MTP joint)18 revealed a 17° restric-
tion of FHL excursion on the right. All
measurements were made using a fluid-
filled inclinometer. Inclinometers have
demonstrated high validity compared to
universal goniometers, high intrarater
and interrater reliability, and accept-
able error for ROM measurement at the
ankle,4 knee,24 and elbow.21 No reports
were found specific to first MTP joint
measurement.

The treatment goal for the patient was
to return to performing during the sec-
ond half of the dance company’s United
States tour, which began 11 weeks poste-
valuation (18 weeks postsurgery).

Physical Therapy Rehabilitation
Phase 1 With dancers, it is our experience
that it is important to detail what they
may and may not do, as well as quantify
it. Otherwise, they will push themselves
and perform excessive quantities of any
exercise they are given. The dancer was
advised to continue to wear running
shoes while ambulating and exercising
to protect her hallux extensor tendons re-
pair, unless otherwise specified. A phase
17 rehabilitation program was initiated
with daily cross-training, emphasizing
aerobic exercise to minimize decondition-
ing (APPENDIX). This progression included
lower extremity (30 minutes) and arm
cycling (alternating 2 minutes backward,
1 minute forward, 2 minutes backward
while standing in a squat position), and
core exercises on a Pilates reformer and
large therapy ball. Soft tissue mobiliza-
tion (deep tissue massage) to the calf and
foot plantar muscles to loosen tissues and
stretching of the large lower extremity
muscles (including hamstrings in parallel
and turned out, iliopsoas, rectus femoris,
gluteus medius, iliotibial band, and calf )
was initiated.

In addition to passive and active dor-
siflexion and plantar flexion ROM of her
first MTP joint, she began doming (lifting
of the longitudinal and transverse arches
of the foot) and gentle partial weight
bearing “roll-through” (sequential toe-
metatarsal-heel and reverse) exercises
to begin to activate her intrinsic foot
muscles (all performed seated and with-
out her shoe). Because physical therapy is
provided in-house for company members,
the dancer was seen 3 to 5 times/week
throughout her rehabilitation and had
daily access to the therapy room equip-
ment to perform her exercises. She also
began attending daily floor barre classes,
wearing her running shoes, to continue
to limit active foot and toe dorsiflexion
and plantar flexion motion in the ballet
sequences performed in floor barre.
Phase 2 At 9 weeks postsurgery, the pa-
tient was cleared by her orthopedist to
return to partial technique class and to
perform more aggressive mobilization

of the hallux. Upon re-examination by
her physical therapist, passive and ac-
tive right first MTP joint dorsiflexion
was limited compared to the left (passive
ROM: left 85°, right 70°; active ROM:
left 75°, right 5°) (TABLE 1). Dorsiflexion
of the right first MTP joint with the FHL
stretch test remained decreased com-
pared to the left (left 35°, right 22°). She
could perform bilateral relevé but could
not achieve full relevé height on the right
limb, despite upper extremity support
due to discomfort, ankle plantar flexor
weakness, and limited first MTP joint
dorsiflexion (FIGURE 2A). She was pro-
gressed to a phase 2 rehabilitation pro-
gram (APPENDIX). Due to the continued
atrophy of her right calf (2.0-cm decrease
compared to the left), neuromuscular
electric stimulation (NMES) was imple-
mented to increase the dancer’s ankle
plantar flexion strength. NMES, when
combined with exercise, has been shown
to be more effective for muscle strength-
ening than exercise alone.22,29 A 2500-Hz
alternating current with 50 bursts per
second (Richmar Winner ST4; NAImco
Medical, Chattanooga, TN) was used to
elicit a 10-second isometric contraction
followed by a 50-second rest, for 10 min-
utes and 10 repetitions. The electrodes
were placed over the motor points of her
medial and lateral gastrocnemius and in-
tensity was set to the maximum tolerated
by the patient. The isometric contraction
cycle was coordinated with non–weight-

FIGURE 1. Right dorsal toe with well healed incision
(week 9).

FIGURE 2. (A) Calf girth in bilateral relevé position
demonstrating decreased calf girth and height on
the right limb (week 9). (B) Right unilateral relevé
demonstrating achievement of full height (week 17).
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bearing, resisted plantar flexion using a
stretching strap, with the knee extended
and the ankle at 25° of plantar flexion.
The NMES was used 3 times per week
for 3 weeks.

Gastrocnemius (extended knee) and
soleus (flexed knee with unilateral bridg-
ing) strengthening exercises were per-
formed on the Pilates reformer (ONLINE

VIDEO). Gentle scar mobilization, first
MTP joint mobilization (grade II, anteri-
or-to-posterior oscillations, 2 bouts of 30
seconds) and stretching of the FHL were
implemented, and soft tissue mobiliza-
tion to the calf and foot plantar muscles
was continued. No isolated resistive exer-
cises were given for her great toe at this
time, to allow assessment of her response
to her new level of activity.

She began to take ballet barre (ONLINE

VIDEO) in soft ballet slippers, following a
careful MTP joint and foot warm-up be-
fore class. The ballet barre is the series
of warm-up sequences performed at the
barre during the first 45 to 60 minutes of
a ballet class. It consists of a series of ex-
ercises while holding onto a barre at vary-
ing tempos from slow (adagio) to brisk
(allegro), which begins with bilateral
demi and grand plié (deep knee flexion
in the turned-out position). Following the
plié series, exercises are performed with
1 lower extremity (gesture limb) then the
other. The barre work includes tendu
(brushes of the pointed foot, while keep-
ing contact with the floor), dégagé (sharp
brushes of the pointed foot, leaving the
floor, to develop speed and precision of
the feet and limbs), passé (hip of the ges-
ture limb is flexed, externally rotated and
abducted, the knee is flexed, and the foot
is pointed and touching the knee of the
stance limb), ronde de jambe (unilateral
actions in which the gesture limb is circled
from front to back of the dancer’s body, or
vice versa, performed on the ground [“a
terre”] or in the air [“en l’aire”]), frappé
(rapid striking ricochet off the floor of the
gesture foot, ending in a pointed position
to develop strength and precision of the
gesture limb), dévelopé (large, slow limb
sequence in which the gesture limb begins

from first or fifth position, passes through
passé, and extends at 90° or higher to the
front, side, or back), and grand battement
(large, swift kick with the knee extended
and foot pointed, performed to the front,
side, or back) combinations.

We selected a relatively slow tech-
nique class so that she could focus on
her placement and movement quality.
The dancer was initially limited to first
and second position because fourth and
fifth positions place greater torque on the
knee joint, which leads to a tendency to
pronate at the foot.2 The resulting gen-
eralized pronation, known as “rolling in,”
loads medial foot structures, including
the first MTP joint.11,17

We analyzed placement in her first
position and decreased the amount of
turnout (external rotation of the lower
extremities) in which she worked. She
was instructed to limit herself to demi
plié in first and second positions and to
avoid grand plié except in second position
(grand plié in first, fourth, or fifth posi-
tion stresses the MTP joints as the heels
leave the ground, the ankle is plantar
flexed, and the toes are in dorsiflexion).
In addition, she was advised to remain
on flat foot (no relevé) and warned not to
perform frappé or jumps. If she fatigued
or experienced pain during class, she was
advised to modify the combination (slow
it down) or stop.

At her subsequent visit (postsurgical
week 9) the dancer reported soreness
along the dorsal aspect of her right hal-
lux. She had not performed floor barre or
taken ballet barre that day and was un-
able to wear her ballet slippers as they
irritated her incision. Redness and mini-
mal edema were noted along the incision
area. Elevation, pulsed ultrasound, soft
tissue mobilization, and ice were used
for the edema, and only her general
cross-training exercises were performed
that day. The following day, as her edema
was reduced, she took ballet barre wear-
ing socks instead of her slippers, after
which she reported calf fatigue, but no
pain. Despite the guidelines of working
in flatfoot, she had tried bilateral relevé in

class. Mild redness and edema were again
observed at her right first MTP joint, but
it was less than the previous day. Treat-
ment was similar to what was done the
day before with the addition of NMES for
the plantar flexors. She was instructed to
elevate and ice her foot at home as well.
Phase 3 The following week (postsurgical
week 10), localized swelling and redness
were largely resolved. The dancer had
taken barre as instructed. The NMES iso-
metric contraction cycle was progressed
to a more functional standing posture,
coordinating the stimulation burst with
bilateral relevé assisted by upper extrem-
ity support. She was instructed to try to
reach her full relevé height with each
stimulation contraction. Hallux dorsi-
flexion and plantar flexion strengthen-
ing exercises were conducted with light
Theraband in combination with the other
4 toes, and not in isolation at this time.
Joint mobilizations were progressed to
grade III. Passive right first MTP joint
dorsiflexion was 70° at the beginning of
treatment and, after treatment, 90° with
minimal discomfort.

Because she was still limited in right
first MTP joint dorsiflexion and experi-
encing discomfort in relevé, she was giv-
en a sesamoid pad made of 3-mm PPT
(Langer Lab, Deer Park, NY) to insert
into her ballet slipper to limit the weight-
bearing stress to the right first MTP joint
in relevé during class. A sesamoid pad
is a forefoot pad with a cutout for the
sesamoids. PPT material works well for
dancers, as it is pliable without compress-
ing or degrading, enabling the dancer to
feel the floor. She was advised to begin
bilateral relevé in class as tolerated and
work as symmetrically as possible (eg,
match relevé height on the left to that on
the right). Single-limb balance in flatfoot
on varying surfaces and with gesture limb
movements, and reduced body weight
single-limb relevé and toe push-off exer-
cises (in supine, maintaining knee exten-
sion and ankle plantar flexion using the
lightest spring on the Pilates reformer)
were implemented (phase 3 rehabilita-
tion). Additional unilateral foot intrinsic
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and toe plantar flexion exercises at the
barre were also performed. General tarsal
and metatarsal joint mobilizations (grade
II, anterior to posterior to anterior oscil-
latory) were also performed to decrease
the stiffness of her involved foot.
Phase 4 During postsurgery week 12, the
dancer began single-limb relevé in class
(phase 4 rehabilitation). She performed
all single-limb relevés at the barre but
was not yet able to achieve a full-height
relevé on the right limb or to maintain
her balance. She attempted the center
floor adagio and turns but, again, was
unable to maintain her balance to turn
on the right lower extremity.

By midweek, she reported right patel-
lofemoral pain on stairs and with demi
plié, with concurrent knee swelling,
similar to prior episodes. It was likely
that her right total limb strength was
reduced due to her initial postoperative
weight-bearing and activity restrictions.
Analysis of her mechanics in a parallel
demi plié revealed slight right femoral
internal rotation. Additional quadriceps
strengthening, tactile cuing to engage
her right hip external rotators, abduc-
tors, and adductors (for transverse and
frontal plane femoral control), and rec-
tus femoris and iliotibial band stretch-
ing were added to her program. These
technique corrections, along with the
vigorous stretching, reduced her patell-
ofemoral discomfort almost immediate-
ly. A “forced arch” relevé sequence (MTP
joint dorsiflexion with knee flexion) was
added to her NMES regime to emphasize
soleus strengthening.
Phase 5 During postsurgery week 13, ply-
ometric training was emphasized (phase
5 rehabilitation). Jumps and hops were
performed on the reformer with increas-
ing repetitions and resistance and on a
mini-trampoline, challenging her ability
to restabilize upon landing. The dancer
began trying simple petite allegro com-
binations (small jumping and hopping
sequences such as glissade, assemblé,
changement, etc), first with, then with-
out, barre support, in the therapy room
and in her ballet classes. While she felt

weak, she reported she had no pain with
any of the jumps. Her right FHL flexibil-
ity continued to be limited compared to
her left. Manual therapy treatment em-
phasis was on soft tissue mobilization to
her calf and plantar foot intrinsics, FHL
stretching, and specific first MTP joint
and general tarsal joint mobilizations.

At postsurgery week 15, the dancer
again sustained moderate right knee
swelling and she acknowledged that she
was performing all grand pliés in class.
Part of her ongoing patellofemoral main-
tenance program during her previous
flair-ups had been eliminating all first,
fourth, and fifth position grand pliés at
the beginning of class. She was advised to
reinstate this regime, and her patellofem-
oral pain and swelling resolved quickly.

The final 3 weeks of rehabilitation
(weeks 15 to 17) focused on continuing to
develop right lower extremity power and
fine-tuning her single-limb balance for
multiple turns. Power training empha-
sized multiple repetitions of right lower
extremity hops and other movements on
the reformer and trampoline. Right lower
extremity balance activities emphasized
pressure relevé balances (from flat foot to
relevé without upper extremity support)
on unstable surfaces, such as foam, wob-
ble boards, trampoline, etc, with gesture
limb movements.

By the end of postsurgery week 17, the
dancer was taking 1 to 2 advanced tech-

nique classes daily, performing multiple
turns, and feeling confident about her
balance and right lower extremity power
for jumps. On re-evaluation, most active
and passive ROM measurements at the
right MTP joint (FIGURE 3A), IP joint, and
FHL stretch test were within 5° of the left
(TABLE 1). Her right ankle plantar flexion
functional strength (16 repetitions of
1-legged relevé) (FIGURE 2B) and first MTP
joint plantar flexion manual muscle test
were equal to the left. Her right pointe
tendu was equal to the left (FIGURE 3B).
Only her right first IP joint dorsiflexion
and plantar flexion were minimally weak-
er (4+/5). Following consensus agree-
ment between the company orthopedist
and physical therapists, the dancer was
cleared to return to work and left with the
company the following week (week 18) to
resume their United States tour.

OUTCOMES

T
he dancer returned to her pre-
vious level of dancing in 17 weeks,
following 32 physical therapy visits,

with 75° (left) and 73° (right) of active
hallux MTP joint dorsiflexion and 40°
(left) and 30° (right) of active plantar
flexion motion. Hallux MTP and IP joint
strength were 5/5 and 4+/5, respectively.
No limitations to the quality of her danc-
ing were apparent during observation of
the dancer in performance upon return to

FIGURE 3. (A) Right hallux dorsiflexion active range of motion in full weight bearing, demonstrating hallux
extension control (week 17). (B) Right pointed foot closely resembling performance on the left side (week 17).
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work. She performed complex balances,
multiple turns, and rapid jumps and hops
without difficulty. Improvement, mani-
fested in functional outcomes scores, ac-
companied her full functional recovery.

The SF-36, Dance Functional Out-
come System (DFOS), and global rating
of function questionnaires have been ad-
ministered to all company members upon
joining the company since 2000 to estab-
lish baseline healthy scores. This dancer
answered the baseline questionnaires
in Fall 2000, at her initial full physical
therapy evaluation (postsurgical week
9), at her return to work (week 17), and
at 12 months postsurgery (TABLE 2). The
SF-36 is a generic, patient-based health
assessment tool and has demonstrated
reliability, validity, and responsiveness
across an extensive range of medical con-
ditions and age ranges.3 The DFOS is a
dance-specific lower extremity question-
naire.7,9 This instrument was developed
upon finding ceiling effects when using
region-specific measures and problems
with validity when using sport-specific
measures. A preliminary study indicates
high reliability, validity, and responsive-
ness of the DFOS when compared to
the SF-36, but further study is neces-
sary. The global rating of function is a
single number between 0% and 100%
that requires subjects to rate their cur-
rent functional status, including dance
activities, compared to their preinjury

status. A score of 100% represents a full
return to preinjury activity levels. Mean

 SD (range) DFOS and global rating of
function scores of healthy dancers within
the company at baseline were 94.0%
1.8% (84%-100%) and 92.8%  7.2%
(80%-100%).9 Mean  SD (range) SF-36
physical component scores of healthy
dancers within the company at baseline
were 57.2  5.8 (38-64).9

The dancer’s changes in total DFOS
(combining activities of daily living) and
dance scores over the 4 time periods re-
flect a sharp drop at her initial physical
therapy evaluation at week 9, followed by
a return to former levels at her discharge
for return to work (week 17) and at 12
months postsurgery. Her 12-month score
(94%) was similar to the healthy group
mean norm for the company (94%). The
total DFOS score can be partitioned
into activities of daily living and dance
components. At her postsurgical week-9
evaluation she had not yet returned to
technique class, hence all dance compo-
nent answers were zero. Although both
her activities of daily living and dance fi-
nal scores (12 months postsurgery, 37/40
and 48/50, respectively) slightly exceed-
ed those at baseline (34/40 and 47/50,
respectively), her relevé balance score
remained decreased (3/5 at 17 weeks and
4/5 at 12 months versus 5/5 at baseline).
Yet, with observation of the dancer in
performance upon return to work, she

TABLE 2
Functional Outcomes Measures at

Screening and Postsurgery

Abbreviations: ADL, activities of daily living subscale of DFOS; dance, dance subscale of DFOS; DFOS,
Dance Functional Outcome System; grand allegro, large jumps, leaps, and traveling sequences.

Preinjury Week 9 Week 17 12-Month
Measures Screening Evaluation Discharge Follow-up

DFOS total 81/90 (90%) 12/90 (13%) 82/90 (91%) 85/90 (94%)

ADL 34/40 12/40 34/40 37/40

Dance 47/50 0/0 48/50 48/50

Relevé balance 5/5 0/0 3/5 4/5

Jumping 10/10 0/0 10/10 10/10

Grand allegro 10/10 0/0 10/10 10/10

Global rating 80 20 94 98

SF-36 physical component 46 30 41 61

SF-36 mental component 51 55 54 53

attained balances and performed multi-
ple turns in relevé that visually appeared
equal to her uninjured limb.

Interestingly, when asked the global
rating of function question, her rating
was relatively low at baseline (80%) and
much higher at her 17-week (94%) and
12-month follow-up (98%). Her 17-week
and 12-month scores were similar to the
healthy group mean norm for the com-
pany (94%). A confounding factor at her
baseline measurement may have been
that she had mild right patellofemoral
pain at that time.

The SF-36 physical component scores
demonstrated an increase from postsur-
gical week 9 to week 17, and a consider-
able increase at 12 months. Reflecting the
change in scores in the DFOS, the danc-
er’s SF-36 physical component scores
were somewhat lower at baseline (46)
than at her 12-month follow-up (61). Her
12-month physical component score (61)
was similar to the healthy group mean
norm for the company (57). Her SF-36
mental component scores remained sta-
ble as would be expected.

DISCUSSION

P
revious reports have dem-
onstrated successful repair and
recovery following EHL tendon lac-

erations.1,14,19,26,28 This is the first report, to
our knowledge, of repair and rehabilita-
tion of laceration to both the EHL and
EHB tendons and MTP joint capsule in
a professional dancer.

Laceration of the EHL tendon is not
uncommon but is rarely reported in the
literature.1,14 Scaduto and Caracchiolo26

reported that 88% of EHL and FHL ten-
don disruptions were due to lacerations.
The literature is inconsistent concerning
surgical repair of the EHL, with some
authors advocating allowing spontaneous
healing.10,13,14,16,23,31 Nonsurgical treatment
may result in plantar flexion deformity of
the IP joint (hammer toe),5,33 while surgi-
cal complications include a painful scar,
tendon adhesions, limitation of motion,
and rerupture.13,16,28
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We found no report of repair to both

the EHL and EHB tendons following lac-
eration injury. In a report of 6 cases of
EHL tendon lacerations in zone 3 (over
the MTP joint), with concurrent EHB in-
jury due to industrial accidents, only the
EHL was repaired.1 The functional out-
come was reported as good, with mean
active combined motion at the IP joint
of 20° and at the MTP joint of 75°, and
mean return to work at 12 weeks (range,
10-20 weeks). In contrast, for this dancer,
combined active motion of the right hal-
lux IP and MTP joints were 45° and 103°,
respectively. Her return to work was 17
weeks, within the range reported by Al-
Qattan.1

Given the reported functional out-
comes by Al-Qattan1 and this dancer’s
ability to complete a relevé without pain
postinjury (prior to repair), one may ask
are the EHL and EHB really important
in dance function and was the surgical
repair necessary? No electromyography
studies were found of EHL/EHB activity
in dance movements or functional move-
ments other than walking. Gait studies
have shown the EHL to be active at heel
contact in decelerating plantar flexion,
during push-off, and during swing phase
in assisting with ankle dorsiflexion and
toe dorsiflexion to ensure the toe clears
the ground.15,32 In cases where laceration
of the EHL was treated conservatively, a
progressively plantar flexed toe was ob-
served.5,27 While partial range active dor-
siflexion was reported, this was assumed
to be due to the intact EHB. As the EHB
was also lacerated, the dancer would have
lost active first toe dorsiflexion. The fact
that she could perform a simple 2-limb
relevé did not ensure her ability to per-
form the complex motions required in
professional dance. Therefore, given the
uncertainty of outcome without surgery,
primary repair was considered a neces-
sity for this dancer to return to her pro-
fessional career.

This dancer belonged to an interna-
tionally renowned modern dance com-
pany with rigorous choreography that
demands balletic facility as well as aero-

bic endurance. Performance demands re-
quired that she achieve and maintain full
relevé balance, perform multiple turns
and hops on the involved limb, and pointe
her foot as she had prior to the injury.
Her MTP and IP joint ROM needed to
be similar to that of her uninvolved foot.
The longer period of rehabilitation and
return to work at 17 weeks were necessary
to regain the functional skills and control
required in her repertoire. Her functional
outcome was excellent, as demonstrated
by her right lower extremity strength and
power in performing multiple turns and
hops, SF-36 and DFOS scores, and a suc-
cessful return to performance.

Measurements of first MTP ROM in
adult dancers and nondancers vary con-
siderably, ranging between 57° and 110°
of dorsiflexion, and between 23° and 45°
of plantar flexion.12,20,30 This is likely due
to differing methods of measurement.
Hopson et al12 reported a relatively high
first MTP non–weight-bearing dorsi-
flexion mean of 96° in nondancers. In
a nondance population, Nawoczenski
et al20 reported 57° passive dorsiflexion
and weight-bearing heel raise dorsiflex-
ion of 58° in first MTP measurements,
suggesting a relationship between the 2
measures. No published normative data
were found for first MTP dorsiflexion in
relevé in dancers. Because the repair re-
quired protection, we monitored changes
in the dancer’s first MTP passive ROM,
rather than in the functional position of
weight-bearing relevé. The dancer’s final
dorsiflexion PROM demonstrated suffi-
cient ROM to achieve the relevé height
required for dance.

We propose that supervised progres-
sion of stresses to the hallux extensor ten-
dons helped to create an optimal healing
environment. With some exceptions, the
dancer complied with careful, systematic
functional progression. Throughout her
rehabilitation, she experienced greater
plantar flexor muscle insufficiency and
tightness (especially at the FHL) and first
MTP joint discomfort rather than prob-
lems with her hallux tendon repair. Treat-
ment goals were modified to reflect these

impairments. Even after her full return to
work, she continued to experience FHL
and plantar foot tightness and the trav-
eling physical therapist regularly worked
with her to address this complaint.

A dancer’s foot must be supple, strong,
and stable in both non–weight-bearing
gesture limb movements and full weight-
bearing bipedal and unipedal balances,
turns, and jumps. Hallux stability pro-
vided by coactivation of the great toe ex-
tensors and flexors is crucial. We believe
that this report demonstrates the role of
primary surgical repair and outlines a
rehabilitation program for other dancer-
athletes experiencing this injury.

CONCLUSION

I
n summary, dancers require
strength and flexibility of the first
MTP joint for their art form, which

entails full function of hallux extensors
and flexors. This case report of primary
repair and rehabilitation of a combined
EHL and EHB laceration demonstrates
improvement in her primary outcome
measures and functional outcome scores
and reflects her full functional recovery
and return to performance.
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APPENDIX

Phase 1: Postsurgical Week 7

weight-bearing floor barre in running shoes

IP joints, doming, and PWB roll-through

exercises

(stationary bicycle, arm ergometer) and lum-

bopelvic strength (Pilates reformer and large

therapy ball exercises)

Phase 2: Postsurgical Week 9

to posterior)

plantar flexors in non-weight bearing

ballet slippers

before class

supportive proximal muscle control (lum-
bopelvic and hip muscles)

padding as necessary

fifth positions

- No pointe shoes
- No relevé
- No grand plié except second

and lumbopelvic strength

including ankle and toe dorsiflexion and plan-
tar flexion strengthening, FHL flexibility

specific function
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APPENDIX (CONTINUED)

unilateral (flatfoot) training

Phase 3: Postsurgical Week 10
-

rior to posterior)

plantar flexors in weight bearing

mobilizations

padding as necessary
-

fore class

position)

modified range
-

sion from ¼ to ½ to ¾ to full height

- 1 spring to 2 springs
- Parallel to turned out
- Jumps to hops
- Toe push-offs

Phase 4: Week 12

footwear for class as necessary

to center floor and simple single limb hops

reformer and trampoline

Phase 5: Week 13

activities
-

centric control (plyometrics)

surfaces

Abbreviations: FHL, flexor hallucis longus; IP, in-
terphalangeal; MTP, metatarsophalangeal; PWB,
partial weight bearing.
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