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Disclosures

 Nothing pertinent to this talk



Goals

 To understand what injuries 
constitute Great Toe sprains

 Learn how to diagnosis these 
injuries

 Understand conservative 
treatment

 Learn surgical techniques

 Learn about other sources of great 
toe pain



Traumatic Hallux injuries
 These are Sprains of the first MTP

 They are not all “Turf toe”

 Think of the capsule and the ligaments

 Hyperdorsiflexion – plantar plate injury “Turf toe”

 Hyperplantarflexion = dorsal capsular injury 
“Sand toe”

 Valgus stress = Traumatic bunion

 Varus stress = Traumatic hallux varus

 Grades I, II, III

• Nery C, et. al., FAS 2018 
• 24 athletes - F/U - 4.5 years AOFAS - 42 to 82

• Grades I and II – conservative tx. 
• Grade III – surgery

• Axial load with various direction of stress
• GIII injuries (29%), GII injuries (20%) did not 

resume activities



Traumatic Hallux injuries – Not only 
an Athletic Injury

 Non-athletes

 Many Work comp injuries

 Multiple mechanisms



History and Physical Exam

History
 Mechanism is very important

 Location of pain is important

 Has the patient noted a change in 
position of the toe

Exam
 Gait

 Position of the toe

 Where are they tender

 Drawer test

 Cock-up deformity from a 
chronic plantar plate 
avulsion



Imaging

 Start with plain weight bearing 
radiographs

 Gap between medial sesamoid 
and base of P1 < 10.4mm

 Gap between lateral sesamoid 
and base of P1 < 13.3mm

 Less than 3mm side to side 
difference  (Prieskorn D, et. al. 
FAI 1993)

 Comparison views of the 
opposite foot are essential

 Dorsiflexion stress exam –
Sesamoids must migrate at 
least 3mm (Waldrop NE, et. 
al. FAI 2013)



Advanced Imaging

 Dynamic fluro

 Sesamoids do not move 

 MRI

 Good for soft tissue injuries

 Good for assessing sesamoid injury

 Edema

 AVN

 Rule out – associated OCL



Conservative Treatment
 Sprain Treatment

 RICE

 “Bunion wrap” / Taping

 Graphite shank

 Boot

 Early ROM

 Therapy

 Corticosteroid injection 
combined with taping, 
support, and rest

 Long term 

 Modify the athletic shoe or work 
shoe

 Steel shank, etc.

 Custom orthotic with a Morton’s 
extension

AR, blog.physical-sports.co.uk



Operative Treatment

 In the acute setting

 Loss of structural integrity

 In the chronic setting

 Failure of conservative measures

 Turf toe

 Hyper-extension  injury to the 
plantar structures

 Distal to, through the sesamoids, or  
proximal to the sesamoids

 Look for associated OCL

 If untreated 

 Cock-up deformity

 Hallux rigidus



Turf Toe Surgery

 Location of injury determines the 
incisions

 Medial

 Plantar J

 Plantar lateral

 Combination

 Must avoid the plantar medial and 
lateral NV structures



Turf Toe Surgery

 Repair the injured structures

 Direct repair

 Anchors



Turf Toe Surgery
 Sesamoid fixation

 Screw 2 mm cannulted

 Cerclage

 35 y.o. laborer (work comp), 
dislocation



Turf Toe Surgery

 Post-operative

 Toe spica

 Early ROM in Dorsiflexion blocking 
cast



Traumatic Hallux Valgus

 Valgus stress possibly combined 
with dorsiflexion

• Covell DJ, et. al., FAI 2017 
• 19 Elite athletes
• 74% - preinjury level
• Recovery - 3.4 mos.



Traumatic Hallux Valgus

 52 yo active woman s/p trip and 
fall 

 Immediate great toe pain and 
“looks different than the other 
side”



Traumatic Hallux Varus
 Injury to the lateral structures

 Lateral capsule, adductor hallucis

 Rare

 19 yo beach volleyball player

 Failed endobutton



MT Head OCL’s
 They do exist

 Advanced Imaging

 Similar Treatment to all OCLs
• Van Dyke B, et. al. FAI 2018  -Juv PC
• Bojanić l, et. al. JFAS 2011 – Scope micro fx.
• Altman A, et. al., FAI 2008 – Open curr & drill



Sesamoid Injuries

 Medial sesamoid is more 
commonly fractured – Increased 
force transmission

 Fractures – Acute vs. stress, 
secondary to repetitive forefoot 
loading

 Hyper-dorsiflexion (Turf toe 
mechanism)

 Traumatic dislocation of MTP



History and Physical Exam

Findings

• Plantar pain

• Tender under the 
affected sesamoid

• First MTP pain and 
swelling

• Floating?

Differential

• “Sesamoiditis”

• Fracture

• AVN

• FHL pathology

• First MTP pathology

• Bursitis

Imaging

• Plain films

• Sesamoid view

• CT

• MRI

• Bone scan



Treatment

Conservative
 Depends on Diagnosis 

 Rest 

 Offloading

 NSAIDs

 CSI

Surgery
 Resection

 Repair

• Stein CJ, et al. Phys 
Sportsmed. 2019

• Majority stress fxs., 
treated conservatively, 
and returned to sports in 
approx. 5 mos.



Medial Sesamoid Nonunion
 19 yo student, no trauma

 Plantar medial pain for > 1 year
 Failed injections, orthotics, 

activity modifications
 Direct medial approach

 SAR = Nerve
 Meticulous soft tissue repair

 Immediate weight bearing
 Bunion wrap, Darco for 6 wks
 Risk = Hallux Valgus



Lateral Sesamoid Nonunion
 28 yo recreational athlete

 Plantar lateral pain for 1 year

 Failed injections, orthotics, activity 
modifications

 Plantar lateral approach

 SAR = Nerve

 Meticulous soft tissue repair

 Immediate weight bearing

 Bunion wrap, Darco for 6 wks

 Risk = Hallux Varus

 Good Outcomes
 Lee S, et. al., FAI 2005
 Bichara DA, et. al., FAI 2012
 Saxena A., et. al. FAI 2003
 Kane JM, et. al. FAI 2017



Can We Fix Sesmoid Nonunions?

 Yes, but I have not found 
someone willing to do so

 High Level athlete?

 Bone graft and fix?

 Good results
 Blundell CM, et. al., JBJS Br., 2002

 9 pts. Chronic 

 Screw fixation

 Anderson RB and McBryde AM Jr, FAI 1997

 If cartilage is good fix

 Bone graft from medial eminence

 No fixation



Thank You



Literature review



 Nery C, et. al., FAS 2018 First MTP joint instability - Expanding the concept of "Turf-toe" injuries.

 24 athletes-

 Grades I and II – conservative tx. 

 Grade III – surgery

 After an average follow-up of 4.5 years we observed an improvement in the AOFAS hallux score 
from 42 to 82 points after treatment (p<0.001). 

 The most frequent cause was axial load with various direction of stress at the first MTP. The 
mechanism of lesion varied among extension with 

 hallux varism (42%)

 pure hyperextension (25%)

 extension with hallux valgism (21%)

 pure hyperflexion (8%)

 hyperflexion with hallux valgism (4%). 

 Four patients with GIII injuries (29%) and two with GII injuries (20%) did not resume their previous 
activities



Stein CJ, et al. Phys Sportsmed. 2019 Nov;47(4):441-447. doi: 10.1080/00913847.2019.1622246. 
Epub 2019 Jun 5.
Hallux sesamoid fractures in young athletes.

 Fifty-eight patients (51 females and 7 males) with a mean age of 
15.4 years (range: 9-21) were identified with a total of 59 sesamoid 
fractures. Dancing (37.9%), running (13.8%), and gymnastics (13.8%) 
were the most common sports reported among these patients. A 
greater number of fractures were classified as repetitive stress injuries 
(83.1%), rather than acute traumatic injuries (16.9%). Fractures were 
treated conservatively in the majority of cases (89.8%), and only six 
fractures (10.2%) were treated surgically. Most patients (84.7%) were 
able to return to sports and activities. The average time from 
diagnosis/start of treatment to pain-free state/cleared to return to 
sport was 161.4 days.



 Covell DJ, et. al., FAI 2017 Operative Treatment of Traumatic Hallux 
Valgus in Elite Athletes.

 Nineteen patients were reviewed in this series, including 12 National 
Football League, 6 college, and 1 high school player who was a 
college prospect. The average age for all patients at the time of 
surgery was 24.4 years (range, 19-33 years). 

 Overall, good operative results were obtained, with 74% of patients 
returning to their preinjury level of play at an average recovery time 
of 3.4 months.



Altman A, et. al., FAI 2008 Sep;29(9):919-21. doi: 10.3113/FAI.2008.0919.
Osteochondral injury of the hallux in beach soccer players.

 retrospective case series accumulated over a twenty year period of 
ninety-three beach soccer players who were treated for an 
osteochondral injury of the hallux metatarsophalangeal or 
interphalangeal joints of their dominant (kicking) foot.

 Eighty-one patients underwent surgical excision of an avascular 
osteochondral fragment that had been identified by both plain 
radiography and magnetic resonance imaging. All but two patients 
were able to return to participation with either minimal or no pain. 
Two patients progressed to hallux rigidus and metatarsophalangeal 
joint arthritis.



Foot Ankle Int. 1996 Jul;17(7):383-7.
The traumatic bunion.
Bohay DR1, Johnson KD, Manoli A 2nd.

 In seven cases of Lisfranc joint injury after trauma, bunion deformity 
developed. This "traumatic bunion" occurs over a prolonged period 
of time after injury. A high index of suspicion is needed to identify 
the deformity as being traumatic in origin. Injury about the first 
metatarsophalangeal joint complex may also contribute to this 
deformity. When recognized, it may need to be treated with a first 
metatarsal-cuneiform fusion and distal soft tissue realignment.



Foot Ankle Int. 2005 Oct;26(10):803-9.
Evaluation of hallux alignment and functional outcome after isolated tibial 
sesamoidectomy.
Lee S1, James WC, Cohen BE, Davis WH, Anderson RB.

 Thirty-two patients with isolated tibial 
sesamoidectomies

 Twenty patients were available for followup with 
the Short Form-36 (SF-36), Foot Function Index 
(FFI) disability scale, visual analog scale (VAS), 
and questionnaire at an average of 62 (range 
10 to 157) months after surgery. Fourteen 
patients returned for physical examination, 
radiographs, and pedographic and isokinetic 
examination.

 Preoperative and postoperative comparison 
radiographs did not reveal significant 
differences in the intermetatarsal (IM) angle, 
hallux valgus (HV) angle distal metatarsal 
articular angle (DMAA), or sesamoid alignment 
(sesamoid station). Postoperative outcome 
measurements (VAS, SF36, and FFI) for 20 
patients found significant relief of pain and 
improved functional outcome. Computerized 
dynamic pedographic measurements 
(Performance Orthotic) for 12 patients did not 
reveal any altered plantar pressures in the 
region of the hallux metatarsophalangeal joint. 
Isokinetic measurements of ankle plantar flexion 
push-off strength in eight patients did not reveal 
significant differences in side-to-side 
measurements. Eighteen of 20 (90%) patients 
indicated that they were able to resume all 
preoperative activities; six (30%) had extreme 
difficulty or an inability to stand on tip toe, but 
this did not impact their activities of daily living 
or their athletic endeavors. Two patients (14.3%) 
developed transfer metatarsalgia, but only one 
was symptomatic



Bichara DA, et. al., FAI 2012 Sep;33(9):704-6.
Sesamoidectomy for hallux sesamoid fractures.

 A total of 24 patients with 24 
sesamoid fractures that failed to 
respond to nonoperative measures 
were treated surgically with 
sesamoidectomy.

 The 24 patients were reviewed at a 
mean follow-up of 35 ± 21 (range, 8 
to 70) months.

 A total of 22/24 patients (91.6%) 
returned to activities at a mean time 
of 11.6 ± 3.87 (range, 8 to 24) weeks. 
Mean preoperative pain level was 
6.2 ± 1.4 and the pain level improved 
after treatment to a mean of 0.7 ± 1. 
One patient developed a 
symptomatic hallux valgus deformity 
after the resection of the medial 
sesamoid.



Saxena A., et. al. FAI 2003 May;24(5):415-9.
Return to activity after sesamoidectomy in athletically active individuals.

 Twenty-six sesamoidectomies in 24 
patients 

 with mean follow-up 86.4 months. Eleven 
athletes (defined as professional or varsity 
level sports) operated on had a mean 
return to activity of 7.5 weeks (range, 4-10 
weeks), while 13 "active" patients had a 
mean return to activity of 12.0 weeks. This 
difference was statistically significant 
using the t-test, (p < .02). There were 10 
fibular and 16 tibial sesamoids excised. 
Complications included one hallux varus
and two cases of postoperative scarring 
with neuroma-like symptoms, all 
associated with fibular sesamoidectomy; 
there was one case of hallux valgus 
deformity with tibial sesamoidectomy. 
Despite the functional importance of 
tibial and fibular sesamoids, athletically 
active individuals can return to sports 
after a sesamoidectomy as early as 7.5 
weeks.



Kane JM, et. al. FAI 2017 Oct;38(10):1100-1106. doi: 
10.1177/1071100717717265. Epub 2017 Aug 11.
Radiographic Results and Return to Activity After Sesamoidectomy for 
Fracture.

 retrospective cohort study compared the outcomes of 46 consecutive 
patients treated with sesamoidectomy (24 lateral, 22 medial). 

 While statistically significant changes in preoperative and postoperative 
alignment were detected for both medial and lateral sesamoidectomy, 
these changes were not clinically significant. Patients undergoing 
medial sesamoidectomy had higher preoperative and postoperative 
HVA and IMA compared with those undergoing lateral 
sesamoidectomy. Medial sesamoidectomy patients had a net increase 
in both HVA and IMA, while patients undergoing lateral 
sesamoidectomy had a net decrease in both HVA and IMA.

 . Patient outcomes did not differ between the 2 groups, and 
sesamoidectomy was used with low patient morbidity for both medial 
and lateral sesamoid fractures that failed to respond to nonoperative 
modalities



Blundell CM, Nicholson P, Blackney MW.J Bone Joint Surg Br. 2002 
Nov;84(8):1138-41.
Percutaneous screw fixation for fractures of the sesamoid bones of the 
hallux.

 nine fractures ofhe sesamoid bones of the hallux, five of which were 
in the medial sesamoid. 

 The mean duration of symptoms was nine months (1.5 to 48). The 
diagnosis was based on clinical and radiological investigations. We 
describe a new surgical technique for percutaneous screw fixation 
for these fractures using a Barouk screw. 

 (AOFAS). There was a statistically significant improvement in the 
mean score from 46.9 to 80.7 (p = 0.0003) after fixation of the 
fracture with a rapid resolution of symptoms. All patients returned to 
their previous level of activity by three months. 



Anderson RB and McBryde AM Jr, FAI 1997 May;18(5):293-6.
Autogenous bone grafting of hallux sesamoid nonunions.

 21 patients (11 men and 10 women with an average age of 34 and 
32 years, respectively) underwent this surgical procedure for 
symptomatic tibial hallux sesamoid non-unions. Successful bony 
union was achieved in all but two patients. The majority of patients 
obtained concomitant relief of preoperative symptomatology and 
returned to their preinjury level of activity



Grading the Sprain

 Grade 1 – Minor 

 Grade 2 – Moderate

 Grade 3 – Severe

 Complete tear of the involved 
structure

 More pain, swelling, loss of motion, 
etc.

 Usually require surgery

 Determines loss of playing time / 
time out of work


