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ABSTRACT

Background. Although rare in occurrence, a dorsal dislocation of the 1st metatarsophalangeal (MTP) joint
has been successfully treated using surgical and/or non-operative treatment. No descriptions of conserva-
tive intervention following a dorsal dislocation of the MTP joint in an athlete participating in a high contact
sport are present in the literature.

Objectives. The purpose of this case report is to describe the intervention and clinical reasoning during
the rehabilitative process of a collegiate football player diagnosed with a 1st MTP joint dorsal dislocation.
The plan of care and return to play criteria used for this athlete are presented.

Case Description. The case involved a 19-year-old male Division IA football player, who suffered a trau-
matic dorsal dislocation of the 1st MTP joint during practice. The dislocation was initially treated on-site
by closed reduction. Non-operative management included immobilization, therapeutic exercises, non-ste-
roidal anti-inflammatories, manual treatment, modalities, prophylactic athletic taping, gait training, and a
sport specific progression program for full return to Division TA football.

Outcomes. Discharge from physical therapy occurred after six weeks of treatment. At discharge, no signifi-
cant deviations existed during running, burst, and agility related drills. At a six-month follow-up, the patient
reported full return to all football activities including contact drills without restrictions.

Discussion. This case describes an effective six-week rehabilitation intervention for a collegiate football
player who sustained a traumatic great toe dorsal dislocation. Further study is suggested to evaluate the
intervention strategies and timeframe for return to contact sports.
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Table 1. Jahss Classification System of 1st Metatarsophalangeal Joint Dislocations.®

Type I
closed reduction attempts

Dorsal dislocation with no disruption of the sesamoid mass, usually irreducible on

occur

Type IIA | Dorsal dislocation with a rupture of the intersesamoidal ligament resulting in a wide
separation of the sesamoids on the metatarsal head allowing an easier reduction to

Type IIB | Dorsal dislocation with a medial sesamoid transverse fracture, usually reducible

Type II1

Dorsal dislocation with the sesamoids maintaining the same anatomical position with
complete ruptures of the conjoint tendons and intact sesamoids and volar plate

INTRODUCTION

A dorsal dislocation of the 1st metatarsophalangeal
(MTP) joint is a rare occurrence in sport. Motor vehi-
cle accidents are the most common cause of injury,
followed by both falls from heights and athletic inju-
ries.! The mechanism of injury occurs from a high
energy force acting from distal to proximal with forced
hyperextension at the MTP joint.> Consistent physi-
cal impairments with this injury include fixed plantar
dislocation of the 1st metatarsal head,® dorsal exten-
sion of the proximal phalanx,' shortening of the 1st
ray, edema, and loss of great toe function.*

A Type I MTP dislocation, under the classification
scheme designed by Jahss,® is a dislocation of the
hallux with no disruption of the sesamoid mass.
(Tubles 1 and 2). The incidence and prevalence of
this dislocation in sport is unknown. Jahss reported
an extremely low incidence of 0.008%, in non-sport
cases, which equals two traumatic dislocations in
25,000 patients. Successes of both operative and
non-operative management are presently unclear in
the literature as functional outcomes have not been
consistently reported. Rather, authors have com-
monly reported range of motion and pain as out-
come measures."*”’

Only two cases have been reported in sport of 1+
MTP dorsal dislocations. Wolf et al® reported a non-
contact injury, resulting from a decelerated landing
in basketball, treated surgically after repeated
attempts at closed reduction failed. Two months
after the injury, the athlete was asymptomatic and
had full range of motion of the great toe. Whether

the patient received a rehabilitation program or if
the individual returned to sport was not noted. De
Palma et al* reported a dorsal dislocation, non-con-
tact injury, in a football player who struck his great
toe against the playing surface. The 1t MTP was
immobilized for four weeks, and the patient was
non-weight-bearing (NWB) with functional exercises
beginning four weeks post-injury. Details of the
treatment plan were not described, although the
athlete returned to sport successfully. Other than
these reports, the literature does not provide clear
long term outcomes, or a treatment plan with return
to play guidelines for an athlete who sustains a MTP
dislocation in a contact sport. Information on a pro-
gressive treatment program and timeframe for
immobilization may help prevent unnecessary lost
training time for the athlete.

The Hallux Metatarsophalangeal-Interphalangeal
Scale developed by The American Orthopaedic Foot
and Ankle Society (AOFAS) is a clinical numerical
rating system describing function, pain, and align-
ment of the great toe. One hundred total points are
possible in a patient who is pain free and has normal
metatarsophalangeal (MTP) and interphalangeal
(IP) joint ROM, an absence of MTP or IP joint insta-
bility, good alignment, no recreational or daily activ-
ity limitations, and no limitations in footwear.®®
Forty points are possible for pain (four choices with
fixed number of points), 45 points are possible for
function (six subcategories with four choices each
containing fixed number of points), and 15 points
are possible for alignment (3 choices with fixed

Table 2. Type IIC addition to the Jahss Classification System, as proposed by Copeland and Kanat.'®

Type IIC | Dorsal dislocation with a medial sesamoid transverse fracture, usually reducible
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points), and scoring involves both objective and sub-
jective factors. The highest score in each of the three
categories demonstrates no presence of pain, no
functional limitations, and a well aligned hallux.
The lowest score in each of the three categories
demonstrates severe pain, severe functional limita-
tions, and a poor symptomatic hallux alignment.

The purpose of this case report is to describe the
intervention, including the return to play of a colle-
giate football player diagnosed with a 1st MTP joint
dorsal dislocation as well as the clinical reasoning
process utilized by both the physical therapist and
athletic trainer to formulate the plan for interven-
tion. The patient’s plan of care included therapeutic
exercises, joint mobilizations, prophylactic athletic
taping, non-steroidal anti-inflammatories, manual
treatment, modalities, neuromuscular training, gait,
and sports-specific drills for full return to Division
IA football. To the authors’ knowledge, no descrip-
tions of conservative interventions following a dor-
sal dislocation of the MTP joint for return to
high-contact sport are present in the literature.

CASE DESCRIPTION

The patient was a 19-year-old male Division IA football
player (tight end) who fell after a tackle during practice,
and a 302-pound linebacker landed on his right foot.
The patient suffered a traumatic dorsal dislocation of
the 1st metatarsophalangeal (MTP) joint. He described
that his forefoot was in contact with the ground, with
the great toe in extension when another player sat on
his heel during a tackle (Figure 1) (Video Clip Re-Enact-
ment available on the NAJSPT website). He was a well-
conditioned, 230 pound sophomore lineman, 6 feet,
3 inches in height. He had successfully completed pre-
season football and finished one in-season football
game. His primary goal was to return to in-season foot-
ball. Recreational activities included Olympic lifting,
exercising on the elliptical, and golfing.

EXAMINATION

On-Site Initial Assessment

The initial examination was performed by the staff
athletic trainer on-site at practice within seconds
after the injury occurred. On observation, the 1
MTP joint was positioned in a varus deformity with
the proximal phalanx being displaced both dorsally

Figure 1. Graphic Representation of the Mechanism of Injury

and laterally. These mechanics will be referenced
throughout this report as a dorsal dislocation of the
first metatarsophalangeal joint. The patient reported
pain, numbness, and tingling at the 1% MTP joint
radiating distally to the distal phalanx. He was
unable to rise from a quadruped position. The ath-
letic trainer on site performed a closed reduction by
applying a longitudinal distraction to the joint. The
patient was immediately referred to the team physi-
cian in the clinic who ordered radiographs to rule
out a fracture and also ordered an MRI to check for
the extent of the damage to the plantar plate.'

Following the closed reduction, radiographs taken
the same day were unremarkable with no signs of a
fracture. The sesamoid bones were intact with minor
sesamoid widening. No sign of sesamoidal proximal
migration was present. Magnetic resonance (MR)
imaging was performed with multiple sagittal T1 and
gradient images to check for soft tissue abnormalities.
The radiologist noted a stretch in the plantar aspect of
the capsule in the 1% MTP joint with a small amount
of fluid present. A small focus of intra articular low
signal intensity has an appearance suggesting the
presence of air in the joint space. In the setting of
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recent trauma, intra articular air implies joint capsule
disruption and joint trauma following dislocation.
Both the flexor hallicus longus and flexor hallicus bre-
vis muscles appeared normal. Based on the MR imag-
ing, the patient’s injury most closely matched a Type
I MTP joint dislocation according to the Jahss Classi-
fication System.®> A Type I dislocation is a dorsal dislo-
cation without disruption of the sesamoid mass. It
should be noted that this patient suffered a stretch of
the plantar aspect of the 1% MTP joint, which will
later be discussed as this patient may not be classified
as a true, uncomplicated, Type I dislocation. In con-
clusion, both clinical examination and the MR imag-
ing suggested that the patient sustained a right 1st
MTP dorsal dislocation. The team physician deter-
mined surgery was not indicated, and the subject was
therefore referred for conservative management.

INTERVENTION

The patient was treated three times a week by the
physical therapist and three times a week by the staff
athletic trainer over a six-week period in 3 phases:
Phase I: Early Protection, Phase II: Activity Progres-
sion, and Phase III: Return to Sport (Tuble 3). The goal
of the treatment was to regain full strength, range of
motion, joint mobility, proprioception, gait, and agil-
ity for return to collegiate football. No previous inter-
ventions or return-to-play criteria were cited in the
literature, therefore, the authors of this case report
have provided an intervention strategy with a ratio-
nale for each phase that was used throughout the
rehabilitation of this patient (Tuble 4).

PHASE I: Early Protection (Days 1-3)

Examination

The patient was seen shortly after injury by the physi-
cal therapist from athletic rehabilitation services. Dur-
ing a brief exam, visual inspection revealed severe
ecchymosis and diffuse soft tissue edema surrounding
the 1% MTP joint. The exam was limited secondary to
pain. On the American Orthopaedic Foot and Ankle
Society (AOFAS) Hallux Metatarsophalangeal-Inter-
phalangeal Scale® (100 possible points), the patient
scored 55 points at the time of initial injury. Low
scores represent severe limitations and higher scores
represent least limitations in the given categories. The
patient received low scores in the function subcatego-
ries of activity limitations, footwear requirements,

MTP joint motion, and metatarsophalangeal joint-
interphalangeal joint stability.

The patient reported a verbal rating pain scale of 3/10
only during gait. During examination on day three,
observation revealed continued edema, ecchymosis,
and limited 1% MTP joint flexion and extension. Pas-
sive range of motion (PROM) of the right 1 MTP joint
extension was 0-42 degrees and flexion 0-40 degrees.
Passive range of motion of the non-injured side was
0-60 degrees of extension and 0-50 flexion. Manual
muscle testing revealed flexor digitorum longus, pero-
neals, and tibialis posterior strength of 4-/5 with pain
upon testing, extensor hallicus longus, extensor digi-
torum longus, and gluteus medius muscle strength of
4-/5 and pain free; flexor hallucis longus strength of
4/5 and pain free; tibialis anterior, gastrocnemius, and
soleus muscles, 5/5 and pain free.

Intervention

The clinical goals during Phase I were to protect the
joint and allow for tissue regeneration and collagen
remodeling. Other goals included control of pain, edema,
and inflammation. Instructions for gait included a non
weight-bearing (NWB) status utilizing crutches with
a short leg walking boot. Although evidence does
not support the use of modalities for pain and edema
control, modalities were applied over the R foot sur-
rounding 1% MTP joint area with the goals of control-
ling both pain and edema control, per institutional
policy. This included pulsed ultrasound 2MHz
(Dynatron 150 Combo, Isokinetics, Inc.™) at 50% for
8 minutes, contrast bath (alternating cold and warm
bath for 15 minutes total), electrical stimulation
using Premodulated Interferential current for 15
minutes, and cryotherapy (cold pack 20 minutes).
Clinical judgment was used to determine modality
use and parameters as there is lack of supportive
research for modality application for any of the cho-
sen modalities as applied after a first MTP joint dor-
sal dislocation. Acompression wrap was administered
and therapeutic exercises were restricted during the
first two days to help reduce edema and pain. Edema
reduction is important in order to help improve joint
motion needed for gait in later rehabilitation. Dur-
ing heel off, the hallux reaches near end range exten-
sion during the gait cycle."! The team physician
restricted the athlete from participation in any foot-
ball activities.
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Table 3. The 3 Phases of Intervention Used For a Collegiate Athlete after sustaining 1st MTP Dorsal

Dislocation.

PHASE 1 PHASE 11 PHASE II1
Early Protection Activity Progression Return To Sport
Days 1 to 3 Day 3 to 4 Weeks Weeks 5to 6
NWB, short leg walking boot | PWBAT (day 4-8) Orthotics/shank
AROM Discontinue walking boot (2 wks) | Great Toe Taping

Great Toe Flexion and Orthotics/shank (2 wks) Gait Training
Extension Great Toe Taping Jogging sagittal plane

Ankle Circles (limiting extension and Jogging multiplanar

Ankle Pumps abduction) Agility:

BAPS Board (anterior- Long sit hamstring stretch, -running routes
posterior, medial-lateral, | kneeling hip flexor stretch, - passing/driving
clockwise and piriformis stretch blocks: non-contact.
counterclockwise) Longsit and Standing Gastroc ->With sandband->

Towel Toe Crunches Stretch, Great Toe flexion and with sled-> live

Marble Toe Pick Ups extension stretching contact

Gait Training 4 way SLR with cuff weights (ie | Return to practice non-
Ultrasound, 2 MHz 8 min, hip flexion, adduction, contact prior to live
pulsed 50% extension abduction) contact
Electrical Stimulation Ankle Theraband 4 way Full Return to Practice
premodulation 15 minutes | Ankle Isolator Exerciser Electrical Stimulation
Contrast Bath (alternating SL balance with balance pad premodulation 15
cold/warm whirpool) 15 Clamshell minutes as needed.
minutes Step up (forward and sideways) Cold Pack 20 minutes
Cold Pack 20 minutes Lunges (clock)
Compression Wrap Leg press with resistance cords
Leg curl
Leg extension
Walking program
Sidelying leg press (shuttle)
Hip extension in standing with
pulleys
Forward and lateral step ups
Heel raises
Core program (ie bridges on ball
with sagittal flexion and oblique
curl ups)
Ultrasound, 2 MHz 8 min,
pulsed 50%
Electrical Stimulation
premodulation 15 minutes
Cold Pack 20 minutes
Compression Wrap
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Table 4. The Clinical Decision Making Table: A summary of the examination

findings, clinical reasoning, and intervention utilized throughout the Case Report.

TIMEFRAME EXAMINATION
FINDINGS
Days 1-3 Edema & ecchymosis at 1st MTP

PROM R MTP flexion and
extension limited

Days 4-8 Pain 3-4/10 during gait and 0/10 at

rest

Trendelenburg gait, L gluteus
medius weakness

Decreased strength R FHL, EHL,
and posterior tibialis, all 4-/5

Ecchymosis and edema present

PWBAT, with crutches, short
walking boot

Day 9 Decreased WB during stance
phase of gait
Decreased R tibial advancement
also during stance phase

2 Weeks No pain reported during gait when
using orthotics and tape
Limited MTP extension during gait
as expected (due to orthotics
w/shank)
Decreased strength R posterior
tibialis and gluteus medius, 4-/5

5 Weeks Restored st MTP PROM to

uninvolved side

Strength of FHL, EHL, peroneals
4/5

SL balance with perturbations
unremarkable

Jogging gait tolerated without
alterations

6 Weeks Normal running gait in sagittal and
multiplanar directions

Mild stiffness reported at R 1st
MTP during performance of 90
degree cutting maneuver at full
speed.

PROM R 1st MTP extension
normal relative to uninvolved
side

MTP- Metatarsophalangeal joint
PROM- Passive range of motion

R- Right

AROM- Active range of motion

L- Left

FHL- Flexor hallicus longus muscle
EHL- Extensor hallicus longus muscle
PWBAT- Partial weight-bearing as tolerated
WB- Weight-bearing

LE- Lower extremity

SL- Single leg

CLINICAL DECISION
MAKING (Goals)
Restore AROM and PROM at

MTP for normalized gait

Restore gait, strength, and
balance

Initiate tendon training
progressing to strengthening

Initiate proprioception

Remodeling and
strengthening of connective
tissues

Restore gait mechanics
Continue to protect MTP
after walking boot is

discontinued

Begin to introduce sports
specific activities

Progress contact drills for
sports specific conditioning
Prepare for full return to sport

INTERVENTION
(Refer to text for dosage details)

AROM: great toe flexion and
extension, ankle circles, ankle
pumps, BAPS board (anterior-
posterior, medial-lateral, and
clockwise-counterclockwise),
towel toe crunches, marble toe
pick ups

Compression wrap

Modalities: Contrast bath, US, electrical

stimulation, cold pack

Continued AROM exercises
as above

Longsit hamstring stretch,
kneeling hip flexor stretch,
piriformis stretch, longsit
gastroc stretch, great toe flexion
and extension stretch

Hip SLR with ankle weight
(abduction, extension)

Leg extension, leg curl, leg press,
clamshells

Modalities: continue same modalities

Gait training.

Progressed previous exercises by
adjusting resistance loads according to
the patients repetition endurance and
symptom response

Modalities: continue same modalities

Single leg balancing on balance pad
progressing with to without shoe
support

Ankle isolator (plate loaded resisted
plantar flexion, dorsiflexion, inversion
and eversion), sidelying leg press on
shuttle (resistance cords).

Walking program; gait instructions
emphasizing equal WB, and introduce
MTP ext in late stance

Core Program (bridges on gym ball with
trunk sagittal flexion, oblique curl
ups, and lower trunk curl ups)

Discontinued contrast bath and
continued all remaining modalities

Orthotics/shank placed in shoe

Great toe athletic taping limiting
abduction and extension

Sagittal plane jogging progressing to
multiplanar jogging with zig zag
patterns

Agility: progression of running route
non-contact->hitting blocking
sandbag-=hitting sled->live contact
passing/driving block.

Modalities: Electrical Stimulation and
cold pack.

Orthotics/Shank remains in shoe

Taping

Progress number of consecutive plays
during practice (initial 5-6
consecutive plays during practice)

Modalities: Electrical Stimulation and
cold pack

Orthotics/Shank remains in shoe

Taping
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On day 3, the goals were advanced to address the res-
toration of the MTP joint active range of motion
(AROM) needed for gait. Normal active range of motion
MTP joint extension during the gait cycle is 0-60
degrees. Therefore, active range of motion exercises
were prescribed to help the patient restore joint motion
needed for gait. Land and pool exercises were per-
formed consisting of AROM of great toe flexion and
extension, ankle dorsiflexion/plantarflexion, inversion
and eversion. Additional land exercises included baps
board (anterior-posterior, medial-lateral, and ankle cir-
cles both clockwise and counterclockwise), towel
crunches with toes and marble pick ups.

PHASE II: Activity Progression
(Day 3 - week 4)

Examination (days 3-8)

During days four to eight, the examination findings
revealed a Trendelenburg gait with left gluteus medius
muscle weakness, decreased strength at the right flexor
hallicus longus (FHL), extensor hallicus longus (EHL)
and posterior tibialis muscles, rated 4-/5. His previous
medical records indicated that the Trendelenburg gait
was present from a previous left ankle surgery. Ecchy-
mosis and edema were still present about the MTP.
The patient reported complaints of right great toe pain
rated 3-4/10 with gait and 0/10 at rest.

Intervention

The clinical goals were to restore gait, strength, and
balance. Other factors included initiating proprio-
ception and tendon training, progressing to strength-
ening. Tendon training refers to high repetition
activities with low resistance loads. Tendon training
prepares the patient to withstand stresses to the
tendons that occur during gait. The MTP joint
approaches an extension load during heel off plac-
ing stress on the hallux flexor tendons. Therefore,
tendon training plays an important role in preparing
the foot for repetitive motions that gait demands.
The patient was advised to continue wearing a short
leg walking boot, continue partial weight-bearing as
tolerated with crutches from days four to eight, grad-
ually tapering off crutch use during this time frame.

Phase II Activity Progression intervention lasted from
day three to week four. Lower extremity exercises
were prescribed for the ankle, calf, and foot intrinsic

muscles. Isotonic ankle exercises were prescribed
using a plate loaded platform ankle device called
“The Ankle Isolator”, which allowed for resisted plan-
tar flexion, dorsiflexion, inversion, and eversion. Also,
hip strengthening and balance exercise progression
were incorporated over this time period. This included
isotonic leg extension, leg curl, clams shells (resisted
hip abduction with external rotation), prone hip
extension and sidelying leg raises. The patient per-
formed 2 sets of 20 repetitions increasing the resis-
tance loads and sets progressively based on his
symptoms and endurance ability. The repetitions
were progressed to 12-15 repetitions with the weights
adjusted accordingly based on the patient’s ability to
safely withstand the new loads. Balance training
included single leg balancing with a balance pad,
starting with 30 seconds with shoe support and
increasing the seconds based on patient tolerance.
The shoe was removed for balance training when the
patient discontinued the walking boot at 2 weeks.
Gait training was continued.

Examination (days 9-10)

On day nine, the patient was FWB and completely
discontinued the use of crutches. Decreased WB dur-
ing the loading phase and decreased tibial advance-
ment during the midstance phase was revealed during
visual analysis of gait. Visual inspection 10 days post-
injury revealed presence of ecchymosis although it
had decreased by 30% since initial exam. The surface
area of the ecchymosis remained the same. Soft tis-
sue edema was present located at the plantar, dorsal,
and medial surfaces along the 1% metatarsal joint and
surrounding tissues. The patient reported tenderness
to palpation along the 1t MTP joint line on all surfaces.
Negative tenderness to palpation along the intertar-
sal joint and the remaining lesser MTP joints were
noted. Valgus and varus tests of the 1t MTP joint at
0 and 30 degrees were negative. Static positional hal-
lux valgus in the resting position was unremarkable.
Further exam of the ankle ligaments was unremark-
able for pain or ligamentous instability. Strength
testing performed using methods described by Dan-
iels and Worthingham'? revealed decreased strength
in the right posterior tibialis, right FHL, and right
EHL muscles, rated 4-/5. The plantardorsal transla-
tion test, also known as the vertical stress test,'® of
the 1st MTP joint was negative with a good endpoint.
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This test is used to check for a tear of the plantar
plate.

Intervention

The clinical goals were progressed to address remod-
eling and strengthening of the connective tissue.
The functional demands of walking require good
strength of contractile and non-contractile tissues
about the great toe. Therefore, strengthening exer-
cises were prescribed and progressed to help meet
the muscular and soft tissue demands of gait as pre-
viously discussed. Gait training progression empha-
sized a gradual return of MTP joint extension during
late stance. Gentle great toe flexion and extension
passive range of motion was gradually introduced
during this time frame. Weight bearing loads on the
forefoot were progressed during the loading phase
until weight bearing was symmetrical. Intervention
included gait training and a strengthening progres-
sion program The exercises performed during days
9-10 were isotonic leg extension, leg curl, clam shells
(hip abduction with external rotation), prone hip
extension and sidelying leg raises. The patient per-
formed 2 sets of 15-20 repetitions increasing the
resistance loads and sets progressively based on his
symptoms and endurance ability. The repetitions
were progressed to 12-15 repetitions with the weights
adjusted accordingly based on the patient’s ability to
safely withstand the new loads. Single leg balancing
with shoe support was performed increasing the
time duration based on patient ability and tolerance.
The patient’s gait was progressed to full weightbear-
ing without crutches as he demonstrated a stable,
unimpaired gait.

Examination (2 weeks)

At two weeks, the patient was prescribed custom fit-
ted orthotics with a semi-rigid carbon shank and poly-
urethane cover for protection of the MTP joint. Visual
analysis of gait revealed limited right MTP joint exten-
sion as expected since he was wearing the orthotics
during the exam for protection. Decreased stance
time during stance phase was present on the injured
lower extremity. Manual muscle testing revealed
right posterior tibialis and gluteus medius weakness
strength of 4-/5. The AOFAS score at two weeks post-
injury was 74 points. The subcategories of function in
which the patient did not receive total points were
activity limitations, footwear requirements, and MTP

joint motion. Passive range of motion testing of the
right 1 MTP joint revealed 0-34 degrees extension
and 0-45 degrees flexion. Manual muscle testing
revealed FHL, EHL, extensor digitorum longus (EDL),
tibialis posterior, and gluteus medius muscles, all 4-/5
and pain free; flexor digitorum longus (FDL) muscle,
4/5; peroneal muscles, 4+ /5; Tibialis anterior, gas-
trocnemius, and soleus muscles, 5/5. Although man-
ual muscle testing strength grades did not improve at
2 weeks, his ability to achieve full weightbearing with
a stable gait and no loss of balance demonstrated
increased function.

Intervention

The clinical goals were to restore gait mechanics and
continue to protect the MTP joint. Presence of pain
and joint edema inhibits normal muscle contraction
which could interfere with gait. Protecting the MTP
joint by use of the orthotic assisted in preventing fur-
ther pain and joint edema during tissue healing. Dur-
ing a trial of both great toe taping and the orthotics
with an incorporated shank, the patient denied any
pain during gait. The purpose of the great toe taping
was to limit the patient’s metatarsophalageal joint
extension and intermetatarsal joint abduction for joint
capsule protection during collagen remodeling.
One-inch width athletic tape was used to apply anchors
at the distal great toe and midfoot. Next, longitudinal
strips and spica strips were applied to both anchors
restricting excessive great toe hyperextension and
intermetatarsal joint abduction. Next 12 circumfer-
ential closing strips were applied. Lastly, the mid-
foot, forefoot and great toe were fully closed with
lightplast.

The patient was advised by the team physician to
discontinue the walking boot and begin to utilize the
orthotics in a supportive shoe in order to continue to
protect the joint. The great toe taping was also added
as a supplement to the orthotic as the patient
reported it made him feel better. The rehabilitation
prescription included strengthening using leg press
with resistance cords (ie Shuttle™), single leg stance
hip extension with pulleys, forward and lateral step
ups, step downs, and lunges in clock positions. The
patient performed 3 sets of 20 repetitions, progress-
ing to 3 sets of 12-15 repetitions with adjusted resis-
tance based on his symptoms and his endurance to
withstand increased loads and decreased repetitions.
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He also performed leg press and heel raises on his
uninjured lower extremity starting at 3 sets of 12-15
repetitions. Airex™ single leg balance training was
performed in order to improve both balance and pro-
prioception, progressing from 30 to 60 seconds for
3- 6 repetitions (wearing shoe support). The patient’s
gait continued to be monitored with instruction
emphasizing equal weight bearing and gradually
progressing MTP joint extension motion during late
stance as mentioned previously. The patient also
performed core exercises in a bridge position on a
Swiss ball (sagittal plane flexion, oblique sit ups). He
also performed lower trunk curl ups without the
ball. At 3 weeks post injury the patient began walk-
ing on the treadmill for 10 minutes practicing his
gait pattern. The duration was gradually increased
over the course of treatment.

PHASE III: Return to Sport (Weeks 5-6)

Examination (week 5)

At 5 weeks, the patient continued to be pain-free
with a walking gait. A trial of jogging gait was unre-
markable for any deviation of gait biomechanics,
balance, or presence of pain. The examination revealed
restored right 1% MTP PROM relative to the uninvolved
side. The patient had adequate strength assessed func-
tionally by demonstration of a normal gait cycle
although great toe flexor and extensor muscles and
peroneals still demonstrated strength of 4/5 at 6 weeks.
(See Tuble 4). Single-leg (SL) balance testing with per-
turbations was unremarkable demonstrated by no
loss of balance or pain being reported during 60-90
seconds holds. The patient’s uninvolved side tested
at 90 seconds. Intermittent mild edema was present
at the great toe.

Intervention

The clinical goals included introducing sports spe-
cific activities that were position-specific for a tight
end. The activity demanded of a tight-end offensive
lineman includes multi-planar running, cutting,
tackling, striking, and blocking. Strength, explosive
power, speed, agility, are all needed throughout a
running gait cycle for a tight end. The activities of a
lineman/tight end are primarily anaerobic. There-
fore, the intervention prescribed included a strik-
ing/blocking progression where the patient explodes
from a stance phase hitting a sand bag, then a sled,

then live contact play during practice which pro-
gressed throughout weeks five to six. The running
progression program incorporated sagittal plane, then
multi-planar running with zigzag patterns. Noncontact
football routes both with and without live practice were
included (Figure 2). For all phase III activities, the
intensity and duration were increased over time and
as the patient tolerated. The use of electrical stimula-
tion tapered off as great toe swelling diminished and
a cold pack continued to be administered as needed
during the presence of edema. Noncontact practice
was resumed at week five.

Examination (week 6)

At six weeks, examination revealed a normal running
gait both in sagittal and multi-planar directions. Pas-
sive range of motion of the right 1% MTP joint was
normal relative to the uninvolved side in both exten-
sion and flexion. Mild stiffness was reported during
gait at the right 1% MTP joint while cutting at a 90
degree angle at full speed. The AOFAS score at six
weeks was 95 points. The patient scored 5 points out
of a total possible 10 points in the subcategory of foot-
wear requirements as he was still wearing his shoe
orthotic. Passive range of motion testing of the right
1t MTP joint revealed 0-30 degrees extension and
0-50 degrees flexion,. Manual muscle testing of the
flexor hallicus longus, flexor digitorum longus, exten-
sor hallicus longus, and extensor digitorum longus
muscles, demonstrated continued strength of 4/5;
peroneal and gluteus medius muscles, 4 +/5; tibialis
posterior muscle, 5-/5; tibialis anterior, gastrocne-
mius, and soleus muscles, 5/5.

Sagittal plane jogging
Multiplanar jogging
Running football rgutes non-contact
Blocking withQ;locking bag

Blocking with sled

**LIVE CONTACT PASgNG/DRIVI NG BLOCK
Figure 2. Sport Specific Functional Progression for Tight End.
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Figure 3. Scores on the American Orthopaedic Foot and
Ankle Society (AOFAS) Hallux Metatarsophalangeal Inter-
phalangeal Scale, in points (100 possible)

Intervention

The clinical goals were progressed to include contact
drills for sports-specific conditioning and increase his
endurance. The same concepts mentioned in week 5
of the patient needing explosive power, speed, and
agility to achieve a running gait cycle continued to
be applied at week 6. The intervention progressed to
increase the number of consecutive plays during prac-
tice. He initially was instructed to limit his consecutive

plays to not exceed five to seven plays. Over time, par-
ticipation in plays slowly increased. He continued his
rehabilitation program independently and was taped
throughout the remainder of the season. Electrical
stimulation with ice (ie 15 minutes, premodulation)
continued to be used as needed for edema control.

OUTCOMES

On the American Orthopaedic Foot and Ankle Soci-
ety (AOFAS) Hallux Metatarsophalangeal-Interpha-
langeal Scale® (100 possible points), the patient scored
55 points at the time of initial injury, 74 points at two
weeks, and 95 points at six weeks (time of discharge)
(Figure 3). At six months, he scored 100 points demon-
strating no disability associated with his previous left
foot pain (Tuble 5). A summary of the strength out-
comes as measured by manual muscle testing per
procedures of Daniels and Worthingham'? is provided
in (Tuble 6), and the passive range of motion outcomes
as measured per procedures of Norkin and White!*
are provided in Figure 4.

DISCUSSION
To the knowledge of the authors, no other case
report exists detailing the results of conservative

Table 5. The American Orthopaedic Foot and Ankle Society (AOFAS) Hallux

Metatarsophalangeal-Interphalangeal Scale® (100 possible points).

Initial Discharge
Parameter Eval 2 weeks 6 weeks 6 months
AOFAS 55 74 95 100
Pain Scale 3/10 w/gait | 0/10 rest | 0/10 rest 0/10 rest
0/10 rest and gait | and gait and gait

Table 6. Strength testing’? of the right lower extremity measured at four time

intervals

STRENGTH: R LE Initial Eval 2 Discharge 6
weeks 6 weeks months
Flexor Hallicus Longus (FHL) 4/5. 4-/5 4/5. 5/5.
Flexor Digitorum Longus (FDL) 4-/5 wipain  4/5. 4/5. 5-/5
Extensor Hallicus Longus (EHL) 4-/5. 4-/5. 4/5. 5-/5
Extensor Digitorum Longus (EDL) 4-/5 4-/5. 4/5. 5-/5
Posterior Tibialis 4-/5 w/pain  4-/5 5-/5 5-/5
Peroneals 4-/5 w/pain  4+/5 4+/5 5-/5
Gluteus Medius 4-/5 4-/5 4+/5 4+/5.
R= Right
LE= Lower extremity
wi/pain= Testing elicited pain
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Figure 4. MTP Joint Range of Motion, in degrees.

management following a 1% MTP dorsal dislocation
for a patient returning to in-season, Division IA foot-
ball. The clinical goals were centered around the
desire to minimize the time lost in-season and to
maximize the effectiveness of the rehabilitation.
Clinical interventions included modalities, stren-
gthening, joint range of motion exercises, proprio-
ceptive exercises, gait, and agility drills during a
progressive rehabilitation program. Following a suc-
cessful rehabilitation program, the patient returned
to football in six weeks time. Only two sport-related
cases of a 1t MTP dislocation have been reported in
the literature, one of which reported successful
return to sport.*® Neither case clearly discussed
long-term outcomes nor a treatment plan with
return to play guidelines for sport. De Palma et al*
reported a 1% MTP dorsal dislocation with immobili-
zation for four weeks non-weightbearing and func-
tional exercise, which began after four weeks time.
This patient was immobilized for two weeks in the
walking boot and was partial weight-bearing with
crutches at day four. The walking boot was removed
for his rehabilitation sessions. He began range of
motion exercises on day three. These findings indi-
cate it is possible for an athlete to follow a conserva-
tive rehabilitation approach and successfully return
to football.

This patient was classified as a Jahss Type I disloca-
tion. As previously mentioned, the Jahss classification’
refers to Type I being a dislocated hallux with no sesa-
moid mass disruption. Type II is a rupture in the inters-
esamoidal ligament with widened sesamoids. The
authors believe this patient likely suffered a Type I+
dorsal dislocation as the hallux dislocated while the
intersesamoidal ligament did not rupture but suffered
a partial stretch. This description, to our knowledge,

has not yet been noted in the literature. Also noted in
the literature is that Type I dislocations are often irre-
ducible and require surgery.! However, this case dem-
onstrates that closed reduction was possible, and was
followed by an excellent outcome.

At four weeks and 5 days post injury, the patient was
able to return to light jogging non-contact football
practice. At six months follow-up, this patient was
able to demonstrate all football activities including
multiplanar running, cutting, tackling, and striking
without difficulty. Seven months post injury, he con-
tinued full participation in spring season football and
was without disability. The patient’s only complaint
was mild soreness at the right 1%* MTP joint during
90-degree cutting maneuvers, which he reported did
not interfere with his full speed running ability. Gait
examined during cutting appeared unremarkable
both with and without his custom orthotics.

The authors discussed whether or not the patient
may have benefitted from removing the walking boot
several days earlier should another athlete present
with this type of injury. This patient progressed and
performed so well using implemented treatment pro-
gram in the described time frames that a shorter
period of immobilization might be considered. It
must be acknowledged however, that the long term
outcomes of such an injury managed with shorter
immobilization timeframe is unknown.

A MTP joint ROM impairment can affect the gait
cycle. Normal ROM of the 1st MTP joint is 30 degrees
flexion and 90 degrees extension. 60 degrees exten-
sion is required for the gait cycle. When heel rise
and toe off occur in the stance phase, the hallux and
lesser toes reach end-range maximum extension." If
the MTP joint is prevented from fully extending, the
heel-off to toe-off phase is impaired which can alter
running, jogging, and cutting mechanics. An athlete
with impaired great toe ROM can be functionally
disabled, thereby limiting sports performance.

Passive range of motion extension at the 1% MTP
joint did not progressively increase over the course
of rehabilitation as did flexion range of motion. The
subject’s passive range of motion at initial evalua-
tion was 0-42 degrees whereas at six months, it was
0-31degrees. Although this reported range of motion
does not reach the value for “normal,” the patient’s
gait function was good and he reported minimal
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symptoms, so we did not push his range. Perhaps he
was performing within a range that he only func-
tionally needed, which may have allowed him to
return to running without difficulty. The cause of
the decrease in range of motion could have been
from scar tissue developing during the foot protection
progression from the walking boot, to shoes with
custom orthotics, with additional taping as needed.
The amount of foot protection provided was based
on both the stage of his injury, the quality of the
patient’s gait, and any presence of symptoms.

Notice should be taken that this proposed Type I+
dislocation was treated immediately on the field with
closed reduction. Rehabilitation with early protection
began on day one of injury without a time delay. The
time between injury occurrence and treatment has
been noted to affect the ability for the dislocation to
maintain closed reduction.’® Similar Type T disloca-
tions amongst athletes treated with early interven-
tion, proper immobilization and rehabilitation can
possibly result in a successful return to sport.

SUMMARY

First MTP joint dorsal dislocations are rare in the
general population and are even a rarer occurrence
in sport. No evidence exists in the literature regard-
ing rehabilitation and return to play guidelines for a
football player. In this case study, the patient who
was treated with closed reduction with no sign of
complications returned to in-season Division IA col-
lege football six weeks post-injury following conser-
vative management with minimal disability (AOFAS)
and a normalized running gait. Further study is nec-
essary to evaluate a wide variety of possible inter-
vention strategies and timeframe for return to
contact sports with greater numbers of patients who
sustain a MTP dislocation.
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