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This clinical practice guideline (CPG) is based upon
consensus of current clinical practice and review of the
clinical literature. The guideline was developed by the Clin-
ical Practice Guideline Forefoot Disorders Panel of the
American College of Foot and Ankle Surgeons. The guide-
line and references annotate each node of the corresponding
pathways.

Introduction to Forefoot Disorders (Pathway 1)

Forefoot pain is a common presenting complaint seen by
foot and ankle surgeons. Patients often describe their pain in
a vague and encompassing manner. The purpose of this
clinical practice guideline is to review the varied patholo-
gies that comprise the differential diagnosis of forefoot pain,
with the exclusion of disorders of the first ray. The pathol-
ogies in the differential diagnosis range from acquired or-
thopedic deformities (eg, hammertoes, digital deformities)
to overuse problems and traumatic injuries. These clinical
problems, encountered daily by the foot and ankle surgeon,
typically involve the lesser toes and metatarsals and their
respective joints. Presented in this document are current
practice guidelines for the diagnosis and treatment of ham-
mertoe (digital deformities) (Pathway 2); central metatar-
salgia (Pathway 3); Morton’s neuroma (Pathway 4); tailor’s
bunion (Pathway 5); and trauma (Pathway 6).

Digital Deformities (Pathway 2)

Digital deformities are among the most common fore-
foot pathologies encountered by foot and ankle surgeons.
These deformities may be either congenital or acquired,
with the incidence of digital deformities greater among
females than males in almost all age groups (1). Whereas
biomechanical dysfunction is usually discussed as the
primary cause of digital deformities, these pathologies
also may be caused by a variety of other conditions
including neuromuscular and arthritic disorders (2-4).
The proper identification of the deforming forces and
resultant tendon and capsuloligamentous imbalance is
critical in determining the treatment plan. Digital defor-
mities may occur as an isolated entity or as a component
of other foot and ankle conditions (1, 5).

Significant History (Pathway 2, Node 1)

Patients presenting with digital deformities may either
report varying degrees of pain or be asymptomatic. If
pain is present, it may occur dorsally, medially, laterally,
at the distal end of the toe, or plantar to the respective
metatarsal head. Dorsal pain may be secondary to pres-
sure from footwear, whereas pain at the distal end of the
toe may be secondary to contracture and the resultant
shift of pressure away from the more plantar padded area
of the toe.

Patients may report a history of deformity since birth
or early childhood. More commonly, patients will have
first noticed positional changes of the toe during either
early adulthood or in later years. Patients may state either
that the extent of deformity of the toe seems to have
reached an endpoint, or that they are still noticing a
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progressive increase in the deformity. They may com-
plain of difficulty fitting into shoes secondary to the
extent of the deformity of the toe. Usually the pain is
exacerbated by pressure from footwear, although pain
also may be experienced when not wearing shores.
Trauma (eg, a malunited phalangeal fracture) may be an
etiology of digital deformity, but this is much less com-
mon than congenital deformity or deformities acquired
over the years.

Significant Findings (Pathway 2, Node 2)

Initial examination of the patient with a digital deformity
may or may not reveal pain upon palpation of the toe and
metatarsophalangeal joint (MPJ). Erythema and local in-
flammation over osseous prominences may be present. Hy-
perkeratotic lesions are commonly found at the proximal
interphalangeal joint (PIPJ), distal interphalangeal joint
(DIPJ), distal tip of the toe, or plantar to the respective
metatarsal head (Fig. 1). Hyperkeratotic lesions also may be
found on the medial and/or lateral aspects of the toe or in the
webspace, particularly between the fourth and fifth toes.
Alternatively, ulceration of the skin may be observed in
these areas, sometimes apparent only after debridement of
the overlying hyperkeratosis. Plantar pain in the area of the
metatarsal head may be found on palpation of this area
secondary to increased retrograde pressure from digital con-
tracture or plantar plate rupture.

The deformity must be evaluated for flexibility or rigid-
ity, as long-standing deformities generally become less flex-
ible. The degree and character of involvement of the DIPJ,
PIPJ, and MPJ must be assessed. Because many digital
deformities are increased with weightbearing, the patient is

examined both seated and standing. Gait analysis also is
beneficial.

Clinical Maneuvers (Pathway 2, Node 3)

Various clinical maneuvers are used to assist in the eval-
uation of digital deformities. A simple range of motion
examination will not only help in determining the flexibility
of the deformity but also help in evaluating for arthritic
changes. The “push-up” test also is very valuable in deter-
mining the reducibility of the deformity (1, 2). In addition,
the drawer test of the MPJ will assist in identifying sagittal
and transverse instability as well as aid in diagnosing the
presence of plantar plate pathology (6, 7).

Radiographic Findings (Pathway 2; Node 4)

During the initial evaluation of the patient, standing ra-
diographs are recommended. The views typically include
anterior-posterior, oblique, and lateral; these views aid in
determining the extent and location of digital contractures
as well as MTP joint deformity and/or subluxation. Asso-
ciated deformities such as hallux valgus or other contribut-
ing pathology (eg, cavus foot, metatarsus adductus) to the
digital deformity(ies) also can be evaluated (Fig. 2). In
addition, the presence or absence of arthritic changes also
may be determined from radiographic evaluation, particu-
larly those changes associated with systemic process such as
rheumatoid arthritis and the inflammatory arthritides. Al-
though a bone scan, magnetic resonance imaging (MRI), or
computed tomography (CT) scan may be ordered, they are
rarely needed in the diagnosis of a lesser digital deformity.

PATHWAY 1
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FIGURE 1 Digital deformities are associated with a variety of hyperkeratotic lesions, clavi, or ulcerations including (A) dorsally at PIPJ or
DIPJ, (B) distal tip of toes, or (C) medial or lateral condylar surfaces at DIPJs or PIPJs, where adjacent toes rub each other.

FIGURE 2 Digital deformities are generally associated with foot pathologies that result in MTP joint instability and digital contractures.
Shown here: (A) hallux varus with digital adductus, (B) hallux valgus, (C) rheumatoid arthritis, and (D) pes cavus.
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Diagnosis (Pathway 2, Node 5)

After consideration of the history, examination, radiog-
raphy, and clinical maneuver results, diagnosis of the type
and extent of digital deformity can be made. Deformities of
the lesser toes are defined classically as hammertoe, claw-
toe, and mallet toe (Fig. 3). Although these deformities are
all very similar to each other, a few minor differences exist.
Hammertoe refers to the deformity that consists of an ex-
tension contracture at the MPJ, flexion contracture at the
PIPJ, and hyperextension at the DIPJ. Clawtoe deformity
exhibits an extension contracture at the MPJ and a flexion
contracture at both the PIPJ and DIPJ. A toe whose only
deformity consists of a flexion contracture at the DIPJ is
termed a mallet toe.

There also are separate and distinct deformities involving
the second toe and fifth toe. When an extension contracture
is combined with medial deviation (subluxation) at the level
of the second MPJ, a “crossover” second toe deformity
results (6, 7). This deformity often is combined with a
hallux valgus deformity. Pain in and around the second MPJ
that occurs before significant subluxation is seen is referred
to as “pre-subluxation syndrome.” Adduction or abduction
digital deformities may involve all lesser MTP joints or, in
some cases, divergent digital contractures are seen (Fig. 4).
Fifth toe pathology may include deformity in multiple
planes (adductovarus deformity), or significant overlap of
the fifth toe over the fourth toe may be seen. These toe
deformities of the fifth toe may be congenital in nature;
other congenital deformities include polydactyly, syndac-
tyly, clinodactyly and macrodactyly (Fig. 5).

FIGURE 3 Digital deformities may be described by the combina-
tion of joint contractures at the digital segments: (A) Hammertoe:
flexion at the PIPJ with extension at the MPJ with a neutral or
hyperextended DIPJ, (B) Clawtoe: flexion at both the PIPJ and DIPJ
combined with extension at the MPJ, (C) Mallet toe: flexion at the
DIPJ.

FIGURE 4 Although digital deformities are typically described as sagittal plane deformities, they may take on multiplanar deviation.
Radiographs show: (A) typical hammertoe with sagittal plane instability, (B) divergent toe with abduction of third toe, and (C) adduction
contracture of the lesser toes.

234 THE JOURNAL OF FOOT & ANKLE SURGERY



Differential Diagnosis (Pathway 2, Node 6)

Other local pathologies besides digital deformity or con-
tracture may give rise to symptoms in a lesser toe. A
phalangeal exostosis may be of sufficient size to cause pain
from footwear pressure or may result in impingement on an
adjacent toe. These may be associated with a hyperkeratotic
lesion and may be seen with or without other digital defor-
mity. Bursitis may be present at any area of increased
pressure secondary to exostosis or deformity. Many forms
of arthritis, particularly rheumatoid arthritis and some of the
seronegative arthritides, may manifest themselves in symp-
toms at the MPJ and PIPJ or DIPJ. A fracture must be ruled
out, especially in the setting of acute onset of pain involving
injury.

Asymptomatic Digital Deformity (Pathway 2, Node 7)

In the setting of a digital deformity that is asymptomatic,
advising the patient on the prevention of future problems
(eg, changes in footwear) may be all that is necessary. At
times, prophylactic correction of digital deformities in the
patient with diabetic peripheral neuropathy may be under-
taken to prevent future ulceration.

Symptomatic Digital Deformity (Pathway 2, Node 8)

Symptomatic digital deformities may be treated nonsur-
gically or surgically, depending on multiple factors. These
include degree of deformity, duration and severity of symp-

FIGURE 5 Congenital toe deformities are not uncommon and include (A) macrodactyly, (B) brachymetatarsia, (C) polydactyly, and (D)
clinodactyly.
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toms, previous treatment, associated medical conditions,
and ability to perform work duties comfortably.

Nonsurgical Treatment Options (Pathway 2, Node 9)

Nonsurgical treatment is often the initial treatment choice
for the symptomatic digital deformity. Various padding
techniques exist, serving to cushion or offload pressure
points that may involve both the affected toe(s) as well as its
respective metatarsal head plantarly. Orthotic devices or
shoe insole modifications using a metatarsal pad may offer
relief of excessive metatarsal head pressures. Debridement
of associated hyperkeratotic lesions usually is effective in
helping to reduce symptoms. If local inflammation or bur-
sitis exists, a corticosteroid injection into the affected area
may be beneficial. Taping to reduce and splint flexible
deformities may be performed, especially in the setting of
an early crossover second toe deformity. Last but not least,
footwear changes such as a wider and/or deeper toe box
may be used to accommodate the deformity and decrease
shoe pressure over osseous prominences.

Surgical Treatment Options (Pathway 2, Node 10)

The surgical treatment of digital deformities includes a
spectrum of soft tissue and osseous procedures. The degree
and flexibility of the deformity along with any associated
pathology determine the surgical procedure(s) to be per-
formed.

When the deformity is manually reducible, tenotomy or
tendon lengthening at the level of the MPJ, PIPJ, or DIPJ

may be sufficient for deformity correction; however, this
may require combining with capsular and/or ligamentous
release (or reefing), especially at the level of the MPJ
(8-10). In some cases, phalangeal head resection (partial or
complete) and/or flexor tendon transfer also may be neces-
sary (11).

When the deformity is only manually semi-reducible or
rigid, both osseous and soft tissue procedures often are
performed in combination. Osseous procedures of the toe
include phalangeal head resection (with or without implant)
and arthrodesis of the PIPJ and DIPJ (3, 11-24) (Fig. 6).
Sometimes metatarsal osteotomy, partial metatarsal head
resection, or phalangeal base resection may be required to
achieve complete correction of the digital deformity, espe-
cially at the level of the MPJ (1, 2, 25-27) (Fig. 7). Soft
tissue procedures are commonly utilized to augment osse-
ous procedures in this patient population; soft tissue proce-
dures include all of the aforementioned procedures for flex-
ible deformities. Exostectomy also may be beneficial,
particularly in addressing hyperkeratotic lesions along the
medial or lateral aspects of the toe (27, 28). Partial ampu-
tation of the toe may be indicated in some cases, especially
in conditions involving the fifth toe. In selected cases,
complete amputation of a lesser toe may be considered to
allow shoe fitting, such as in the coexistence of second toe
deformity and hallux valgus deformity in an elderly patient
(29).

Correction of associated conditions may be indicated in
the surgical care of some digital deformities. This is espe-
cially true in crossover second toe deformity, where hallux
valgus deformity often is seen concurrently and may influ-
ence attempts at correction of the second toe deformity (30).

FIGURE 6 (A) This patient had digital deformites that included flexion at both the PIPJ and DIPJ. Note the rather long middle phalanges.
(B) The patient underwent PIPJ fusion of the second, third, and fourth toes combined with arthroplasty of the DIPJ with kirschner wire
stabilization as well as hallux valgus correction. (C) This is a radiograph at 1 year postsurgery.
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Surgical repair of associated tears of the plantar plate also
has been advocated (6) (see Section 2. Central Metatarsal-
gia, Fig. 8). In addition, correction of other forefoot, mid-
foot, or hindfoot conditions contributing to the formation of
digital deformity may be indicated.

Continued Symptoms (Pathway 5, Node 11)

Treatment of the patient who continues to experience
symptoms after surgical care of a digital deformity may
require a variety of revisional surgical techniques and/or

nonsurgical measures. In some cases, recurrence of the
original deformity or migration of phalangeal segments
occur as a complication of the original repair. Revisional
surgery alternatives are similar to the above for original
procedural selection.

References

1. Kelikian H. Deformities of the lesser toes. In: Hallux Valgus, Allied
Deformities of the Forefoot and Metatarsalgia, pp 282–336, W.B.
Saunders Co, Philadelphia, 1965.

2. Cooper PS. Disorders and deformities of the lesser toes. In: Foot and
Ankle Disorders, Vol 1, pp 308–358, edited by MS Myerson, W.B.
Saunders Co, Philadelphia, 2000.

3. McGlamry ED, Jimenez AL, Green DR. Lesser ray deformities. In:
McGlamry’s Comprehensive Textbook of Foot and Ankle Surgery, pp
253–371, edited by Alan S. Banks, Michael S. Downey, Dennis E.
Martin, Stephen J. Miller. Lippincott Williams & Wilkins, Philadel-
phia, 2001.

4. O’Connell PG, Lohmann Siegel K, Kepple TM, Stanhope SJ, Gerber
LH. Forefoot deformity, pain, and mobility in rheumatoid and nonar-
thritic subjects. J Rheumatol 25:1681–1686, 1998.

5. Root ML, Orien WP, Weed JH. Hammertoe deformity. In: Normal and
Abnormal Function of the Foot, pp 452–459, edited by ML Root, WP
Orien, and JH Weed, Clinical Biomechanics Corporation, Los Ange-
les, 1977.

6. Yu GV, Judge MS, Hudson JR, Seidelmann FE. Predislocation syn-
drome. Progressive subluxation/dislocation of the lesser metatarsopha-
langeal joint. J Am Podiatr Med Assoc 92:182–199, 2002.

7. Stainsby GD. Pathological anatomy and dynamic effect of the dis-
placed plantar plate and the importance of the integrity of the plantar
plate-deep transverse metatarsal ligament tie-bar. Ann R Coll Surg
Engl 79:58–68, 1997.

8. Roven MD. Tenotomy, tenectomy, and capsulotomy for the lesser
toes. Clin Podiatry 2:471–475, 1985.

9. Greenberg HH. Plantar digital tenotomy for underlapping and con-
tracted toes. A preliminary report. J Am Podiatry Assoc 56:65–66,
1966.

10. Barbari SG, Brevig K. Correction of clawtoes by the Girdlestone-
Taylor flexor-extensor transfer procedure. Foot Ankle 5:67–73, 1984.

11. O’Kane C, Kilmartin T. Review of proximal interphalangeal joint
excisional arthroplasty for the correction of second hammer toe defor-
mity in 100 cases. Foot Ankle Int 26:320–325, 2005.

12. Konkel KF, Menger AG, Retzlaff SA. Hammer toe correction using an
absorbable intramedullary pin. Foot Ankle Int 28:916–920, 2007.

13. Jones S, Hussainy HA, Flowers MJ. Re: Arthrodesis of the toe joints
with an intramedullary cannulated screw for correction of hammertoe
deformity. Foot Ankle Int 26:1101, author reply 1101, 2005.

14. Caterini R, Farsetti P, Tarantino U, Potenza V, Ippolito E. Arthrodesis
of the toe joints with an intramedullary cannulated screw for correction
of hammertoe deformity. Foot Ankle Int 25:256–261, 2004.

15. Weil LS Jr. Hammertoe arthrodesis using conical reamers and internal
pin fixation. J Foot Ankle Surg 38:370–371, 1999.

16. Harmonson JK, Harkless LB. Operative procedures for the correction
of hammertoe, claw toe, and mallet toe: a literature review. Clin
Podiatr Med Surg 13:211–220, 1996.

17. Yu GV, Vincent AL, Khoury WE, Schinke TL. Techniques of digital
arthrodesis: revisiting the old and discovering the new. Clin Podiatr
Med Surg 21:17–50, 2004.

18. Sgarlato TE, Tafuri SA. Digital implant arthroplasty. Clin Podiatr Med
Surg 13:255–262, 1996.

FIGURE 7 (A) Digital deformities may be very complex, as seen in
this 65-year-old female and (B) presurgical radiograph with a cross-
over second toe but degree of adduction contracture of all the
lesser toes combined with a hallux valgus deformity. (C) Surgical
management included bunionectomy with implant arthroplasty and
PIPJ fusion of the second, third, and fourth toes with MPJ releases
including a proximal phalangeal base resection of the second toe.
(D) Shown here is a postsurgical radiograph.

VOLUME 48, NUMBER 2, MARCH/APRIL 2009 237



19. Kimmel HM, Garrow S. A comparison of end-to-end versus “V”
arthrodesis procedures for the correction of digital deformities. Clin
Podiatr Med Surg 13:239–250, 1996.

20. Lehman DE, Smith RW. Treatment of symptomatic hammertoe with a
proximal interphalangeal joint arthrodesis. Foot Ankle Int 16:535–541,
1995.

21. Pichney GA, Derner R, Lauf E. Digital “V” arthrodesis. J Foot Ankle
Surg 32:473–479, 1993.

22. Ohm OW II, McDonell M, Vetter WA. Digital arthrodesis: an alternate
method for correction of hammer toe deformity. J Foot Surg 29:207–
211, 1990.

23. Monson DK, Buell TR, Scurran BL. Lesser digital arthrodesis. Clin
Podiatr Med Surg 3:347–356, 1986.

24. Lanham RH Jr. Digital implant arthroplasty. Clin Podiatry 1:47–68,
1984.

25. Conklin MJ, Smith RW. Treatment of the atypical lesser toe deformity
with basal hemiphalangectomy. Foot Ankle Int 15:585–594, 1994.

26. van Loon PJ, Aries RP, Karthaus RP, Steenaert BJ. Metatarsal head
resection in the deformed, symptomatic rheumatic foot. A comparison
of two methods. Acta Orthop Belg 58:11–15, 1992.

27. Mercado OA. Digital surgery. In: An Atlas of Foot Surgery, Vol 1.
Forefoot Surgery, pp 45–92, Carolando Press, Oak Park, IL, 1979.

28. Coughlin MJ, Kennedy MP. Operative repair of fourth and fifth toe
corns. Foot Ankle Int 24:147–157, 2003.

29. Gallentine JW, DeOrio JK. Removal of the second toe for severe
hammertoe deformity in elderly patients. Foot Ankle Int 26:353–358,
2005.

30. Karlock LG. Second metatarsophalangeal joint fusion: a new tech-
nique for crossover hammertoe deformity. A preliminary report. J Foot
Ankle Surg 42:178–182, 2003.

238 THE JOURNAL OF FOOT & ANKLE SURGERY



Diagnosis and Treatment of Forefoot
Disorders. Section 2. Central Metatarsalgia

Clinical Practice Guideline Forefoot Disorders Panel: James L. Thomas, DPM,1

Edwin L. Blitch, IV, DPM,2 D. Martin Chaney, DPM,3 Kris A. Dinucci, DPM,4

Kimberly Eickmeier, DPM,5 Laurence G. Rubin, DPM,6 Mickey D. Stapp, DPM,7 and
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This clinical practice guideline (CPG) is based upon
consensus of current clinical practice and review of the
clinical literature. The guideline was developed by the Clin-
ical Practice Guideline Forefoot Disorders Panel of the
American College of Foot and Ankle Surgeons. The guide-
line and references annotate each node of the corresponding
pathways.

Central Metatarsalgia (Pathway 3)

Central metatarsalgia involves pathology of the second,
third, and fourth metatarsals and their respective metatarso-
phalangeal joints (MPJs). Metatarsal pathology may be sec-
ondary to a variety of problems including trauma, length
abnormalities, structural deformity, and others. Pathology
of the central MPJs is also secondary to numerous different
etiologies and encompasses both osseous and soft tissue
conditions. Osseous changes may be secondary to arthritis,
whereas soft tissue conditions can be complex, often leading
to instability of the MPJ and resultant multiplanar deformi-
ties. Systemic inflammatory conditions may produce both
osseous and soft tissue abnormalities in the areas of the
central MPJs.

Significant History (Pathway 3, Node 1)

Patients presenting with complaints related to the second,
third, and fourth metatarsals and their respective MPJs
typically relate a history of pain in the area of the ball of the
foot, with or without swelling and/or discoloration. They
may report a history of partial or complete stiffness of the
affected joint(s). Symptoms are usually of gradual onset,

tend to be progressive in nature, and may have been aggra-
vated by a recent change in activity or footwear. Frequently
there is no history of trauma (1, 2). Related complaints may
include the development of plantar calluses in the area of
where symptoms occur as well as a gradual change in
appearance or position of one or more toes (3).

Significant Findings (Pathway 3, Node 2)

Examination of the patient with central metatarsalgia symp-
toms may reveal edema and or inflammation in the area of the
involved metatarsal(s) or MPJs. Pain on palpation of the af-
fected metatarsal or joint is typically present (4). Pain involv-
ing the MPJ usually is exacerbated upon reaching end range of
motion with manual testing. Decreased range of motion or
crepitus may indicate arthrosis or other osseous changes at the
MPJ. Alternatively chronic hyperextension of the MPJ may
predispose the plantar plate and collateral ligaments to atten-
uate and rupture (5). In these joints, manual stress testing of the
lesser MPJ may demonstrate instability as evidenced by dorsal
translocation of the digit at the metatarsal head (6). Typically
patients with plantar plate rupture have pain with palpation
plantarly at the metatarsal head or flexor crease of the affected
MPJ (7).

Change in position or alignment of the toe may or may
not be seen in central metatarsalgia, as patients may present
with complaints of pain at the MPJ prior to the development
of associated digital deformities. If digital deformities are
present, they may be multiplanar, flexible, or nonflexible. A
hyperkeratotic lesion plantar to the affected metatarsal or
MPJ may be present and may contribute to the patient’s
symptomatology (Fig. 1). Diagnostic blocks often are of
great help in localizing the area of the patient’s symptoms
and establishing an accurate diagnosis.

Diagnostic Testing: Radiographic Evaluation
(Pathway 3, Node 3)

Radiographic evaluation of the patient with central meta-
tarsalgia symptoms should include weightbearing anterior-
posterior (AP), lateral, and oblique views. A plantar axial
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view may also be beneficial in evaluating the structure and
position of the central metatarsal heads.

Radiographs are evaluated for both soft tissue and osseous
changes. Soft tissue is investigated for edema, foreign bodies,
and other abnormalities. Joint dislocation, subluxation, or ir-
regularities of the metatarsal head or phalangeal base may be
seen. Alignment of the second, third, and fourth MPJs as well
as any abnormalities of the metatarsal parabola are assessed on

the AP radiograph (Fig. 2). The presence of degenerative
and/or avascular changes may be indicated by erosions, joint
space narrowing, subchondral cysts, osteophyte formation,
sclerosis, and alteration in the normal contour of the metatarsal
head. A metatarsal stress fracture may or may not be radio-
graphically apparent. Indeed, the first radiographic evidence of
a stress fracture may be reflected by healing bone callus several
weeks after the fracture had occurred (Fig. 3).

AA

FE

B

C

D

FIGURE 1 Forefoot submetatarsal hyperkeratotic lesions vary considerably from (A) a localized discrete one to (B ) a diffuse lesion under
an isolated metatarsal or (C) under multiple metatarsals. (D) Biomechanical evaluation with Harris mat or computer force plate analysis may
provide useful clinical information regarding pressure distribution or loading points. Soft tissue pathology such as ganglia, (E) bursa, and (F)
skin pathology such as verruca and porokeratoses must be considered.
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Additional Diagnostic Imaging Studies (Pathway 3,
Node 4)

Evidence of pathology at the MPJ joint or metatarsal may
be further substantiated with the use of magnetic resonance
imaging (MRI), computed tomography (CT), diagnostic ul-
trasound, radionucleotide scanning, and arthrography.
These more advanced imaging techniques may assist in

determining the presence and extent of both soft tissue and
osseous damage in this area of the foot.

MRI, CT, and radionucleotide scanning are helpful in de-
termining the presence of metatarsal stress fracture or articular
pathology such as an arthritide, Freiberg’s infraction, or plantar
plate rupture not appreciated radiographically (7). Ultrasound
may support clinical evidence of soft tissue trauma/edema and
may offer an alternative diagnostic aid for suspected plantar

M1-2 M2-5 
M1-2 M2-5 

Metatarsal Tangent Angles

Metatarsal Parabola
A

B

FIGURE 2 Metatarsal deformities are often
correlated with length relationships to each
other on standard weightbearing radiographs.
(A) Parabola have been described as well as (B)
metatarsal tangents. Certainly, osseous rela-
tionships vary from patient to patient, but
weightbearing radiographs have been used as
an objective parameter to explain the forefoot
pathologies discussed in this document. (Meta-
tarsal tangents from ACFAS Scoring Scale,
2006.)
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plate ruptures (8). The use of intra-articular radio-opaque dye
is beneficial in documenting a plantar plate rupture if extrav-
asation of the dye is found to be present (9). Plantar pressure
studies may be helpful in identifying weightbearing anomalies
of the forefoot.

Diagnosis (#3; Node 5)

Establishment of the correct diagnosis may be very chal-
lenging as quite a variety of pathologies may be etiologic of
pain in this anatomic location. These include:

— Capsulitis (mechanical, arthritic, or secondary to second
MPJ instability)

— Metatarsal abnormalities (dorsiflexed, elongated, plan-
tarflexed, shortened, hypertrophic plantar condyles and
first ray hypermobility)

— Metatarsal stress fracture
— Second MPJ Instability
— Other (avascular necrosis, tumor, foreign body, infection)

Capsulitis (Pathway 3, Node 6)

Capsulitis of the central MPJs may be secondary to
mechanical or arthritic etiologies (Fig 4). Mechanical
causes include any condition that results in increased forces
through the joint itself as well as overload to the plantar
metatarsal head. This may be associated with tears of the
plantar plate or ligament disruption. Arthritic conditions

include any of the inflammatory arthritidies such as rheu-
matoid arthritis and many of the seronegative arthritidies.
Laboratory testing often is indicated in the establishment of
an arthritic process. In the case of a mechanical etiology of
capsulitis, treatment includes offloading and management of
any contributing biomechanical abnormality with padding
and/or orthotic therapy. Oral anti-inflammatory medication
as well as local injection of a corticosteroid also may be
beneficial. If the patient fails to respond appropriately to
these measures, surgical treatment may be necessary. This
would include synovectomy along with correction of any
contributing pathology (eg, metatarsal abnormality) and re-
pair of any capsuloligamentous tears if present (see Node 9).

When arthritis of the MPJ is the cause of capsulitis,
attempts should be made to establish an accurate diagnosis
of the arthritic process involved. These attempts include the
previously-mentioned laboratory testing, as well as joint
aspiration and rheumatologic consultation/referral if indi-
cated. Treatment for an inflammatory arthritic condition of
the central MPJs includes all of the nonsurgical and surgical
alternatives previously listed for mechanically-induced
capsulitis. In addition, arthroplasty-type procedures may be
necessary to remove painful ostephytes, remove loose bod-
ies, perform other procedures such as chondroplasty or joint
implantation. In some cases, metatarsal head resection may
at times also be considered, but this usually is done only in
the presence of significant deformity, such as in the perfor-
mance of pan metatarsal head resection in the setting of
rheumatoid arthritis (Fig 5).

FIGURE 3 Metatarsal stress fractures are common.
This patient had (A) radiographs taken 2 weeks prior
in the emergency room that were negative and now
show complete fracture with displacement of the
second metatarsal. (B) A follow-up radiograph 3
weeks later shows exuberant bone callus indicative
of the unstable nature of the fracture.
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Metatarsal Abnormality (Pathway 3, Node 7)

Sagittal plane abnormalities of the central metatarsals
may be the result of anatomical variations that are congen-
ital, developmental, or acquired (perhaps from trauma or
prior surgery). These abnormalities can manifest themselves
as dorsiflexed (elevated), elongated, plantarflexed, and
shortened metatarsals, or as hypertrophic plantar condyles.
Hypermobility of the first ray may result in a lateral transfer
of stress away from the first metatarsal, with resultant symp-
toms. Any of these conditions, either alone or in combina-

tion, can cause increased load or pressure around one or
more of the central metatarsals, producing pain, bursal
formation, and/or a hyperkeratotic lesion.

Although an elevated (dorsiflexed) metatarsal may be
congenital, more frequently it is a result of trauma or a
surgical procedure. Consequently, the adjacent metatarsal
heads bear more weight, which may result in pain or plantar
hyperkeratotic lesions.

An elongated central metatarsal extends beyond the “nor-
mal” metatarsal parabola. The developmental form may be
a result of delayed closure of the growth center for that
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FIGURE 4 (A) Lesser metatarsalgia or localized inflammation of a lesser MPJ is a symptom that is commonly associated with hallux valgus
deformities with involvement of the second MPJ. (B) Forefoot derangements frequently include hammertoe deformities with progressive
contracture of lesser MTP joints that may lead to complete joint subluxation in the sagittal plane or (C) with a multiplanar deformity with
“cross-over” toe. Inflamed or stiff MTP joints may represent (D) a feature of diabetic Charcot foot or (E) an inflammatory arthritis with
involvement of the third MPJ with significant metatarsal head erosions.
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particular metatarsal. However, the elongation may be only
relative if adjacent metatarsals have been shortened from
either trauma or surgery. During the gait cycle, particularly
at the push-off phase, the elongated metatarsal tends to bear
more weight for a longer period of time, resulting in symp-
toms of increased stress under the involved metatarsal head.

A structurally plantarflexed metatarsal results in a more
plantar location of its respective metatarsal head in compar-
ison to the adjacent metatarsals. Congenital plantarflexed
metatarsal is rare, but if present it is commonly associated
with an anterior cavus foot deformity. The condition of an
isolated plantarflexed metatarsal most often exists as a result

of trauma or prior surgery. A clinical plantar prominence of
the metatarsal head may also be the result of increased
retrograde force from an associated digital deformity with
dorsal contraction of the MPJ. This results in increased
weightbearing stress, which may result in pain or a hyper-
keratotic lesion beneath the metatarsal.

A shortened metatarsal may be associated with a congen-
ital or acquired syndromic condition (10) or iatrogenically
induced secondary to a surgical procedure. In addition to the
decreased length of the metatarsal, relative elevation to the
adjacent metatarsals results due to the inherent declination
of the metatarsals. This shortening may increase the load or

AA

C

B

D E

FIGURE 5 (A) The MPJs are a target area for rheumatoid arthritis and this patient exhibits severe deformity (B) with dislocation of the first,
second, and third MPJs. (C) This patient underwent forefoot arthroplasty with first MPJ fusion and panmetatarsal head resections. (D and E)
Shown are the foot and a radiograph at 1 year postsurgery.
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pressure to the adjacent metatarsal heads as they bear more
weight, at times producing pain and/or hyperkeratotic le-
sions. Congenital shortening of a metatarsal (brachymeta-
tarsia) usually becomes clinically evident between the ages
of 4 and 15 years. Brachymetatarsia is relatively rare, with
a reported incidence of 0.022% or 1 in 4586, and affects
females more commonly than males in an approximate 25:1
ratio (11, 12). Several retrospective studies report the fourth
ray being the most commonly affected (10). A congenitally
short metatarsal may also result in metatarsalgia secondary
to increased weightbearing forces around the adjacent meta-
tarsal(s). An elevated toe can cause footwear difficulties and
painful hyperkeratotic lesions. Physeal abnormalities and
other changes may indicate associated syndromic condi-
tions. Complaints from patients seeking treatment for a
congenitally short fourth metatarsal may be only for cos-
metic concerns.

Congenital hypertrophy of the plantar condyles of the
metatarsal heads is rare. The condition is most commonly
the result of exostosis formation secondary to an arthritic
condition or a degenerative process. Inflammatory joint
disease with or without bursitis may also be a significant
contributing factor. Patients with atrophy or anterior dis-
placement of the plantar fat pad will appear to have this
condition and may increase weightbearing stress under the
involved metatarsal head(s). The lateral plantar condyle is
most commonly involved.

Hypermobility of the first ray has been reported to result
in overload of the second metatarsal head with resultant
pathology in this area. Treatment of associated first ray
hypermobility may be necessary in the treatment of central
metatarsalgia.

Each of these conditions creates similar symptomatology
in the area of the metatarsal with the deformity or in the area

of adjacent metatarsals. Elongated or plantarflexed metatar-
sals as well as metatarsals adjacent to an elevated metatarsal
sustain increased weightbearing forces. In addition, meta-
tarsals with hypertrophy of the plantar condyles show a
similar pattern of increased forces and possible focal kera-
toses at the level of the condyles.

Nonsurgical treatment involves medications, offloading the
painful joint or metatarsal head, and treating any associated
biomechanical pathology. Treatment includes padding, ortho-
ses, and rocker-bottom shoe modifications. Nonsteroidal anti-
inflammatory drugs and corticosteroid injections may also be
used (13).

Surgical treatment is indicated for those patients who fail
to respond to nonsurgical care or for patients in whom
nonsurgical care would not be considered beneficial.

Dorsiflexed (elevated) metatarsals are surgically treated
by an osteotomy at either the proximal or distal aspect of the
metatarsal to plantarflex the metatarsal with the goal of
reestablishing the normal weight bearing pattern of the
forefoot. Care must be taken to avoid over- or under-
correction of the deformity.

Structurally plantarflexed metatarsals are surgically
treated by an elevating osteotomy at either the proximal or
the distal aspect of the metatarsal to re-establish the sagittal
plane alignment of the bone and a normal metatarsal parab-
ola (14) (Fig 6). Care must be taken to prevent common
complications of excessive elevation or shortening resulting
in transfer lesions or metatarsalgia. Painful dorsal exostosis
or prominence secondary to excessive elevation and floating
toe/lack of toe purchase may also occur (15).

Surgical procedures for a shortened metatarsal include
acute or gradual lengthening of the metatarsal, soft tissue
release, correction of associated digital deformity, and in
some cases syndactyly. Specific techniques used for meta-

FIGURE 6 (A) Management of metatarsalgia asso-
ciated with an elongated third metatarsal and a dis-
crete keratotic lesion. (B). This patient underwent a
shortening third metatarsal osteotomy to reduce lo-
calized pressures and a discrete sub-third metatarsal
head lesion.
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tarsal lengthening include metatarsal osteotomy, bone graft-
ing, and distraction osteogenesis, (Fig. 7). Potential compli-
cations include under- or over-correction, decreased joint
motion, delayed union, nonunion, malunion, or graft failure.
Amputation at the MTP joint should be avoided because of
the risk of subsequent adjacent toe deformity (16).

Surgical treatment of enlarged plantar condyles is per-
formed when the symptoms of metatarsalgia are due to the
prominence and resultant increased pressure or load caused
by this abnormality. Surgical treatment of enlarged plantar
condyles involves remodeling or resection (condylectomy)
of the involved metatarsal condyles. If other etiologic fac-
tors such as those described previously are determined to
exist, consideration should be given to other procedures to
treat the coexisting deformity.

Operative treatment of first ray hypermobility may be
necessary in some instances. This is usually done via medial
column arthrodesis.

Metatarsal Stress Fracture (Pathway 3, Node 8)

Stress fractures of the central metatarsals develop when the
bone is subjected repetitively to sub-failure loads (17-19).
Stress fractures make up as much as 20% of all sports-related
injuries (20). A greater incidence of these injuries among
females has been reported (21). Patients with chronic inflam-
matory arthropathies, severe osteoporosis, marked joint defor-
mity, or receive chronic corticosteroid therapy are at high risk
of developing stress fractures (22). Stress fractures of the
second metatarsal base are most commonly seen in dancers

(23-26). Although the length of the first metatarsal has been
implicated as a risk factor for weight transference, equivalent
rates of fracture in short, average, and long first metatarsal
conditions have been reported (27). Numerous studies have
shown that abnormal mechanics of the first ray may transfer
weight to the adjacent metatarsals and lead to stress transfer-
ence and fracture of the adjacent metatarsal (28-30).

The majority of metatarsal stress fractures occur in the
second and third metatarsals. Radiographic examination
may be normal for several weeks after the onset of symp-
toms. In cases of uncertain diagnosis or in cases where more
aggressive treatment might be indicated (ie, high perfor-
mance athletes), a technetium bone scan, MRI, or CT scan
may assist in the early detection of a stress fracture (31).

The primary treatment of a central metatarsal stress frac-
ture is immobilization and offloading with the use of a
walking boot or surgical shoe along with activity modifica-
tion (32, 33). Proper shoes and orthoses are used to control
abnormal biomechanical influences and may relieve symp-
toms. Failure to address pre-existing biomechanical abnor-
malities that result in metatarsal stress fractures can lead to
complete fracture or possible recurrence (34, 35). Return to
regular activity or sport is allowed once adequate fracture
healing has been accomplished. In the event of malunion,
the metatarsal may become elevated, plantar-flexed, and/or
shortened and this may increase the load to adjacent meta-
tarsals. Surgical treatment of a metatarsal stress fracture is
rarely necessary. However, surgery may be required in
cases of complete fracture, failure to heal with usual non-
surgical measures, or in cases of malunion (24).

FIGURE 7 (A) Brachymetatarsia most often involves the fourth metatarsal. This patient was surgically treated with distraction osteogenesis.
(B) Fixator is in place. (C) Radiography at 1-year postsurgery shows very nice reconstitution of metatarsal length and morphology. (Courtesy
Alan Banks, DPM, Atlanta, GA)
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Other (Pathway 3, Node 9)

Other causes of central metatarsalgia-related symptoms
also exist. These include second MTP joint instability, avas-
cular necrosis, tumor, foreign body, and infection.

Second MPJ Instability The second MPJ is most fre-
quently implicated in MPJ instability. Second MPJ instabil-
ity with or without inflammation of the articular and peri-
articular structures can lead to multiplanar malalignment.
Second MPJ instability has been described as predislocation
syndrome (36), plantar plate dysfunction (37), mono-artic-
ular non-traumatic synovitis, MPJ capsulitis and synovitis,
metatarsalgia, and crossover second toe deformity. Many
factors that include both mechanical and inflammatory con-

ditions have been described to contribute to this condition.
Possible mechanical causes include trauma to the plantar
plate and supporting ligaments and joint capsule; an elon-
gated second metatarsal; Freiberg’s infraction; prior surgi-
cal intervention; congenital deformities; and the forces pro-
duced on the second MTP joint by an adjacent hallux valgus
deformity. Inflammatory conditions such as isolated syno-
vitis or systemic inflammatory arthropathies may be caus-
ative factors as well.

The confirmation of an unstable joint is determined by
clinical and radiographic evaluations (Fig 8). This condition
is characterized by pain and inflammation of the second
MPJ and varying degrees of digital deviation in the trans-
verse and sagittal plane. As the condition progresses a
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FIGURE 8 (A) Plantar plate rupture leading to digital
instability and chronic localized pain is the presenting
symptom in this patient. (B) Lateral radiograph shows
loss of toe purchase with a (C) positive MPJ stress
test. (D) The MRI image shows discontinuity of the
plantar plate and its phalangeal base insertion is con-
firmed by (E) an intraoperative photo illustrating rup-
ture. (F and G) Postsurgically, this patient shows res-
toration of toe purchase, both clinically and
radiographically. (Courtesy Craig Camasta, DPM,
Douglasville, GA)
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positive dorsal stress test on the digit at the MPJ (drawer
test) reveals subluxation and, sometimes in later stages,
dorsal dislocation (36). Transverse plane deviation of the
digit may be better appreciated on weightbearing examina-
tion and is commonly present with sagittal plane instability.
It should be noted that clinical instability at the MPJ is not
necessarily pathognomonic for a plantar plate rupture;
rather it may be identified in patients with ligamentous
laxity and chronic plantar plate attenuation (37).

Weightbearing radiographic evaluation reveals the joint
alignment changes. MRI and arthrography may be benefi-
cial in further delineating the competency of the plantar
plate.

Nonsurgical treatment may involve offloading of the sec-
ond MPJ, splinting or taping of the second toe, orthoses,
rocker-bottom shoe modifications and metatarsal padding.
Nonsteroidal anti-inflammatory drugs and corticosteroid in-
jections also may be used (13).

Surgical treatment is indicated for those patients who
have failed nonsurgical care or for patients who are not
candidates for nonsurgical treatment. Surgical correction is
aimed at restoring the alignment and function of the second
MPJ and any associated digital deformity. Surgical options
include interphalangeal joint arthrodesis, flexor tendon
transfer (38), reefing of the plantar-lateral capsule, collateral
ligament repair, plantar plate repair (37), MPJ arthroplasty,
and various metatarsal osteotomies (13).

Avascular Necrosis of the Metatarsal Head A unique
finding of the lesser MTP joint (typically the second) is
osteochondrosis. Commonly referred to as Freiberg’s in-
fraction, these cartilage and osseous changes represent an
avascular necrosis of the metatarsal head (39-41). Surgical
management of this condition may include: distal metatarsal
osteotomy (42-46), implant arthroplasty (47-50), resection
arthroplasty (51) and interpositional grafting (52, 53), and
interpositional soft tissue grafts (54, 55).

Tumor Pain and/or swelling in the forefoot may be
secondary to tumors of soft tissue or bone. Timely diagnosis
and any indicated consultation and /or referral are impor-
tant. Treatment is specific to the type of tumor present.

Foreign Body Symptoms secondary to a foreign body in
the forefoot are not uncommon. A symptomatic retained for-
eign body may be old or new and may be associated with a
significant wound (laceration, gunshot or puncture wound) or
show no discernable portal of entry. Excision of the offending
foreign body is the treatment of choice. In the acute setting
confirmation of tetanus prophylaxis is indicated.

Infection Infection of the central metatarsal area may
be secondary to a variety of etiologies including puncture
wound, foreign bodies, diabetic ulceration (see Diabetic
Foot Disorders: A Clinical Practice Guideline, 2006, sup-
plement to Journal of the Foot and Ankle Surgeons), lacer-
ation, fungal infections etc. It may involve joint, soft tissue,
bone or occur in combination. Identification of the anatomic

structure(s) involved and the causative organism(s) will
direct treatment.
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Diagnosis and Treatment of Forefoot
Disorders. Section 3. Morton’s
Intermetatarsal Neuroma

Clinical Practice Guideline Forefoot Disorders Panel: James L. Thomas, DPM,1

Edwin L. Blitch, IV, DPM,2 D. Martin Chaney, DPM,3 Kris A. Dinucci, DPM,4

Kimberly Eickmeier, DPM,5 Laurence G. Rubin, DPM,6 Mickey D. Stapp, DPM,7 and
John V. Vanore, DPM8

This clinical practice guideline (CPG) is based upon
consensus of current clinical practice and review of the
clinical literature. The guideline was developed by the Clin-
ical Practice Guideline Forefoot Disorders Panel of the
American College of Foot and Ankle Surgeons. The guide-
line and references annotate each node of the corresponding
pathways.

Morton’s Intermetatarsal Neuroma (Pathway 4)

Nerve pathologies are a common cause of forefoot pain
and include diverse conditions with similar symptoms. The
symptoms are characteristic of sensory nerve disorders and
differ from other musculoskeletal conditions.

Morton’s intermetatarsal neuroma is a compression neu-
ropathy of the common digital nerve (Fig. 1). It is most
commonly seen in the third intermetatarsal space, but it also
can be seen in other intermetatarsal spaces (Fig. 2). A
neuroma may occur in more than one intermetatarsal space
and may be bilateral. Neuromas are more prevalent in adults
beginning in the third decade of life, and are more common
in females than males (1-7).

Significant History (Pathway 4, Node 1)

The subjective history reported by the patient is usually
characteristic for this entity. The patient may complain of
numbness and tingling, and/or radiating, burning pain. The
pain often is localized at the plantar aspect of the respective
intermetatarsal space, but it can radiate into the adjacent

toes. Patients frequently describe a “lump” on the bottom of
their foot or a feeling of walking on a rolled-up or wrinkled
sock. The symptoms may increase with weightbearing and
activity. Closed-toed shoes and especially tight-fitting foot-
wear can increase the symptoms. Patients report relief of
symptoms upon removing or changing their shoes. They
also may get relief from massaging the foot and moving the
toes.

Significant Findings (Pathway 4, Node 2)

Objective findings are unique to Morton’s neuroma and
can provide further insight to aid the clinician in the diag-
nostic process. Although patients frequently describe numb-
ness, a sensory deficit may or may not be present on
examination. The clinical presentation may demonstrate a
splaying or divergence of the digits (8). Usually little to no
edema or inflammation is seen clinically. Reproduction of
the pain with palpation to the intermetatarsal space is typ-
ical. Care must be taken to press in the intermetatarsal space
and avoid the metatarsal heads.

Clinical Maneuvers (Pathway 4, Node 3)

Various clinical maneuvers have been described to assist
the clinician in the diagnosis of Morton’s neuroma. The
patient may demonstrate a Mulder’s sign (9, 10), elicited by
squeezing the forefoot and applying plantar and dorsal
pressure. A positive test result consists of a click or pop that
can be felt or heard; this can be painful to the patient.
Symptoms of Morton’s neuroma may be replicated through
the Gauthier’ test, in which the forefoot is squeezed and
medial to lateral pressure is applied (5). Bratkowski de-
scribed a test that involves hyperextending the toes and
rolling the thumb of the examiner in the area of symptoms.
This maneuver may reveal a tender, thickened, longitudinal
mass (11). Patients with Morton’s neuroma also may dem-
onstrate Tinel’s sign and Valleix phenomenon.
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Diagnostic Testing (Pathway 4, Node 4)

Diagnostic testing for a Morton’s neuroma may include
plain radiography, ultrasound, and magnetic resonance im-
aging (MRI) (12).

Radiographs should be routinely ordered to rule out mus-
culoskeletal pathology. Neuromas will not be visible on
radiographs. Although increased proximity of the adjacent
metatarsal heads has been thought to result in more pressure
on the intermetatarsal nerve, Grace and colleagues found no

statistically significant relationship between radiographic
findings and the clinical presence of neuromas (13).

Ultrasound also has been recommended for diagnostic
evaluation of the interspaces (14). A neuroma will appear
as an ovoid mass with hypoechoic signal (15, 16). This
mass will be parallel to the long axis of the metatarsals
and is best observed on the coronal view (17-19). MRI
can be a useful diagnostic tool, but it should be reserved
for atypical presentations or to rule out multiple neuro-
mas. The neuroma is best identified on T1 weighted

FIGURE 1 This illustrates the
anatomy of the plantar nerves and
the relationship of Morton’s neu-
roma to the deep transverse inter-
metatarsal ligament.

FIGURE 2 The reported fre-
quency of intermetatarsal space
neuromas has varied among inves-
tigators, although the third inter-
metatarsal space predominates in
all series.
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images. It will be revealed as a well-demarcated mass
with low signal intensity (20).

Differential Diagnosis (Pathway 4, Node 5)

The diagnosis of Morton’s neuroma requires a careful
clinical history correlated with the condition’s unique set of
characteristics found on examination. Care must be taken to
rule out other possible etiologies of symptoms in this area of
the forefoot (19, 21, 22). The differential diagnosis of Mor-
ton’s neuroma includes:

● Stress fracture (23)
● Neoplasm (eg, rheumatoid nodule) (24-27)
● Bursitis (23, 25, 28)
● MPJ pathology (27-29)
● Metabolic neuropathy
● Fibromyalgia and other chronic pain syndromes

Diagnosis (Pathway 4, Node 6)

The diagnosis of Morton’s neuroma is primarily a clinical
diagnosis that is reached after examination and diagnostic
testing have ruled out other possible etiologies of symp-
toms.

Initial Treatment Options (Pathway 4, Node 7)

Nonsurgical care of Morton’s neuroma is centered on
alleviating pressure and irritation of the nerve. Initially,
patients should wear shoes that have a wide toe box to allow
the metatarsals to spread out. High-heel shoes should be
avoided.

Metatarsal pads also can be beneficial. These pads, placed
proximal to the metatarsal heads, help alleviate pressure on
the nerve and assist in spreading out the metatarsals.

Injection therapy includes a variety of alternative ap-
proaches to nonsurgical treatment. A local anesthetic block
can be used to provide some diagnostic information, but it
has not been shown to be therapeutic (30). Corticosteroid
injection is cited as having an 11% to 47% success rate, with
multiple injections obtaining better results (31-34, 35). Care
should be taken to avoid overusing corticosteroid injections;
the literature contains reports of atrophy of the plantar fat
pad secondary to cortisone injections, as well as joint sub-
luxation (36). Dilute alcohol injections (3-7 injections of
4% alcohol administered at 5-10 day intervals) has been
associated with an 89% success rate, with 82% of patients
achieving complete relief of symptoms (37). Several other
investigators have verified the efficacy of sclerosing injec-
tions as a nonsurgical treatment alternative (38, 39 40).
Another injection modality involves injecting the nerve with
vitamin B12 (cyanocobalamin); this has been discussed in

the literature, but the effects observed may have been due to
the preserving agent, benzyl alcohol (41). Phenol also has
been reported as a safe and effective injection modality (42).

Surgical Treatment Options (Pathway 4, Node 8)

Excision of the affected portion of the nerve is perhaps
the most common approach to neuroma surgery (1, 7, 19,
43). Excision requires identifying the common digital por-
tion of the nerve and following the structure to the proper
digital branches. Care must be taken to avoid other struc-
tures in the area. Various surgical approaches have been
used, the most common of which is a dorsal incision over
the involved intermetatarsal space (44, 45) (Fig. 3). Plantar
incisional approaches are most often used in revisionary
procedures, although they also have been described as an
initial surgical approach (19, 22, 46, 47). Excision may also
be elected when prior decompression surgery has failed to
resolve symptoms (48).

Decompression of the intermetatarsal nerve through the
use of endoscopic and minimally invasive techniques has
been reported in recent years (49-51). Open decompression
of the nerve by releasing the deep transverse intermetatarsal
ligament and performing an external neurolysis has been
described (52). In addition, transposition with nerve release
has been shown to be useful (53, 54).

Cryogenic neuroablation is a minimally invasive proce-
dure that applies a temperature of -50°C to -70°C to the
nerve. This results in Wallerian degeneration of the axons
and myelin, while leaving the epineurium and perineurium
intact. Preserving these structures helps prevent stump neu-
romas during nerve regeneration; this is the greatest advan-
tage of cryogenic ablation. There are limitations of this
procedure. The results are not permanent, and it is not as
effective on larger neuromas or in the presence of thick
fibrosis. Several investigators have advocated this technique
(55, 56).

Continued Symptoms (Pathway 4, Node 9)

All treatments may have complications, with either
ineffective relief of symptoms or worsening of the con-
dition. Careful reassessment in failed surgical manage-
ment may reveal tarsal tunnel or other proximal nerve
pathology. Complications of surgical procedures include
infection, hematoma, stump neuroma formation, and
chronic pain syndromes. Surgical failures may require
more aggressive surgical intervention including plantar
approach and implantation of the proximal portion of
nerve into muscle (57, 58).
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Diagnosis and Treatment of Forefoot
Disorders. Section 4. Tailor’s Bunion

Clinical Practice Guideline Forefoot Disorders Panel: James L. Thomas, DPM,1

Edwin L. Blitch, IV, DPM,2 D. Martin Chaney, DPM,3 Kris A. Dinucci, DPM,4

Kimberly Eickmeier, DPM,5 Laurence G. Rubin, DPM,6 Mickey D. Stapp, DPM,7 and
John V. Vanore, DPM8

This clinical practice guideline (CPG) is based upon
consensus of current clinical practice and review of the
clinical literature. The guideline was developed by the Clin-
ical Practice Guideline Forefoot Disorders Panel of the
American College of Foot and Ankle Surgeons. The guide-
line and references annotate each node of the corresponding
pathways.

Tailor’s Bunion (Pathway 5)

Tailor’s bunion (also called bunionette) involves defor-
mity of the fifth metatarsophalangeal joint (MPJ), much like
a bunion that occurs medially. Although tailor’s bunion
typically involves deformity with lateral prominence of the
fifth metatarsal head, both lateral and plantar clinical pa-
thology will be discussed in this document.

Numerous factors can contribute to the development of a
tailor’s bunion. Structural causes include a prominent lateral
condyle, a plantarflexed fifth metatarsal, a splay foot defor-
mity, lateral bowing of the fifth metatarsal, or a combination
of these deformities (1-5). In addition, there may be hyper-
trophy of the soft tissues over the lateral aspect of the
metatarsal head (6). Other contributing factors may include
a varus fifth toe, hallux valgus with abnormal pronation of
the fifth metatarsal, hindfoot varus, and flatfoot (7).

Tailor’s bunion is seen most commonly in adolescents
and adults. It has been reported that the mean age of
presentation of tailor’s bunion is 28 years (range, 16–57
years) (8), with a female-to-male ratio greater than 2:1 (1).

Significant History (Pathway 5, Node 1)

The patient with a tailor’s bunion may or may not have
pain related to the deformity. Patients who have symptoms
may complain that they are exacerbated by footwear, as the
prominence of the fifth metatarsal head results in increased
pressure from shoes, leading to inflammation and pain.
There also may be a history of localized swelling and/or
callus formation.

Significant Findings (Pathway 5, Node 2)

The clinical examination of a patient with a tailor’s
bunion will reveal a lateral or plantar-lateral prominence of
the fifth metatarsal head (Fig. 1). Tenderness on palpation of
the lateral and/or plantar-lateral fifth metatarsal head may be
associated with an overlying adventitial bursa or hyperker-
atotic lesion. Adduction or adductovarus deformity of the
fifth toe may be present.

Radiographic Findings (Pathway 5, Node 3)

Standard weightbearing foot radiographs to evaluate tai-
lor’s bunion include anterior-posterior, oblique, and lateral
views. An increase in the fourth and fifth intermetatarsal
angle usually is present (Fig. 2). The angle between the
fourth and fifth metatarsal has been reported to range from
14.4° to 0.6° (average and mean values: 7.1° and 7.2°,
respectively) among a standardized asymptomatic patient
population (9). Bowing of the fifth metatarsal also may be
revealed on radiographs. The lateral deviation angle de-
scribes the degree of lateral bowing that usually occurs at
the distal third of the shaft of the fifth metatarsal. The mean
normal value of this angle is 2.64° (range: 0°-7°) in patients
without tailor’s bunion and 8° in patients with this defor-
mity (1). Radiographs also may reveal a lateral exostosis of
the fifth metatarsal head and/or significant adduction (or
adductovarus) deformity of the fifth toe.
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A B

FIGURE 1 (A) Tailor’s bunion deformity may be
assessed radiographically with a lateral splaying in
the distal fifth metatarsal. (B) Clinically, the patient
generally presents with symptoms occurring later-
ally or plantarlaterally, often with an adduction of
the fifth toe.

IM 4-5

IM 4-5

4th-5th Intermetatarsal 

FIGURE 2 The intermetatarsal angle 4-5
may be measured with bisections of the
fourth and fifth metatarsal or use of a tan-
gent to the medial shaft of the fifth metatar-
sal. (From ACFAS Scoring Scale Manual,
2006)

VOLUME 48, NUMBER 2, MARCH/APRIL 2009 259



AA

B

FIGURE 3 Patients with a tailor’s bunion may present with
a deformity that is due to (A) a symptomatic lateral or (B)
plantar keratotic lesion.

AA B

FIGURE 4 Exostectomy for tailor’s bunion has
been used, but it is associated with recurrent de-
formity and continued adduction of the fifth toe, as
seen on these (A) presurgical and (B) postsurgical
radiographs.
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Optional Ancillary Studies (Pathway 5, Node 4)

Ancillary studies rarely are necessary to evaluate a tai-
lor’s bunion deformity. When indicated, ancillary studies
may include magnetic resonance imaging (MRI), computed
tomography (CT), and technetium bone scan (10, 11).

Diagnosis (Pathway 5, Node 5)

The diagnosis of tailor’s bunion is predominantly a clin-
ical one. However, radiographic findings, in particular, may
be very helpful in the assessment of the exact nature of the
deformity and contributory structural pathology.

Asymptomatic Tailor’s Bunion (Pathway 5, Node 6)

The asymptomatic patient with a tailor’s bunion defor-
mity should be provided with patient education addressing
the etiology of the condition and prevention of future symp-
toms. In particular, the patient should be given recommen-
dations regarding proper footwear.

Symptomatic Tailor’s Bunion (Pathway 5, Node 7)

Nonsurgical treatment of tailor’s bunion deformity is
centered on alleviating pressure and irritation over the fifth

metatarsal head. This may be accomplished by footwear
modifications and/or padding as well as debridement of
associated hyperkeratotic lesions (Fig. 3). If an inflamed
bursa is present, injection therapy may be indicated. Ortho-
ses and padded insoles also may be beneficial in offloading
the symptomatic area or in treating associated hindfoot
varus or flatfoot deformity. Anti-inflammatory medication
also may be used (12).

Surgical treatment is indicated for patients who have
failed nonsurgical care and patients who are not candidates
for nonsurgical care. The goal of surgical treatment is to
decrease the prominence of the fifth metatarsal laterally.
Selection of the surgical procedure is based on the physical
evaluation and radiographic assessment. Surgical correction
to alleviate the pain at the bone prominence varies from
exostectomy (Fig. 4) to differing types of osteotomies (3,
13-23) (Fig. 5). Resection of the fifth metatarsal head for
treatment of tailor’s bunion generally is indicated for sal-
vage conditions or in the presence of unreconstructable
deformities (12, 24) (Fig. 6).

In summary, tailor’s bunion is an inherited, progres-
sive deformity that is frequently associated with certain
foot types, aggravated by footwear, and painful when
wearing normal shoes. Although nonsurgical measures
may be used initially to reduce the symptomatology
associated with this deformity, surgical repair is often
necessary.

AA B C

FIGURE 5 (A) Tailor’s bunion deformity generally is addressed with some type of osteotomy. (B) This illustrates a distal type of medial
displacement osteotomy at 2 weeks postsurgery and (C) at 3 months postsurgery.
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presurgical (A) dorsoplantar
and (B) lateral radiographs.
(C) This dorsoplantar radio-
graph illustrates fifth meta-
tarsal head resection and
stabilization of the fifth ray
with a kirschner wire.
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Diagnosis and Treatment of Forefoot
Disorders. Section 5. Trauma

Clinical Practice Guideline Forefoot Disorders Panel: James L. Thomas, DPM,1

Edwin L. Blitch, IV, DPM,2 D. Martin Chaney, DPM,3 Kris A. Dinucci, DPM,4

Kimberly Eickmeier, DPM,5 Laurence G. Rubin, DPM,6 Mickey D. Stapp, DPM,7 and
John V. Vanore, DPM8

This clinical practice guideline (CPG) is based upon
consensus of current clinical practice and review of the
clinical literature. The guideline was developed by the Clin-
ical Practice Guideline Forefoot Disorders Panel of the
American College of Foot and Ankle Surgeons. The guide-
line and references annotate each node of the corresponding
pathways.

Trauma (Pathway 6)

Trauma in the forefoot can range from simple, nondis-
placed fractures to limb-threatening injuries. Proper evalu-
ation and diagnosis is critical to determine the extent of
injury and appropriate treatment.

Significant History (Pathway 6, Node 1)

Trauma to the toes, lesser metatarsals, and their respec-
tive joints involves various mechanisms and injury types (1,
2). These include a history of both direct and indirect
trauma. Patients may exhibit symptoms acutely at the time
of trauma or at a later onset. Symptoms include pain,
swelling, discoloration, loss of joint motion, and difficulty
standing and/or walking. An accurate history of the inciting
traumatic event should be elicited.

Significant Findings (Pathway 6, Node 2)

Clinical examination of the traumatized forefoot may
show pain upon palpation and motion of affected joints. The

patient may have decreased range of motion, with or with-
out tendon dysfunction. Deformity may or may not be
present. The patient may experience pain with or without
weightbearing. Soft tissue damage must be evaluated and
any neurovascular compromise recognized. Edema is com-
mon and often does not allow a shoe to be worn. Ecchy-
mosis and/or erythema may be present, depending on the
injury type.

Radiographic Findings (Pathway 5, Node 3)

Radiographs are indicated in most cases of trauma to the
forefoot to rule out fracture and/or joint dislocation. Ante-
rior-posterior, lateral, and oblique views may be obtained
with the patient in either a weightbearing or nonweightbear-
ing position. In some cases, stress views under anesthesia
may be required to identify the injuries.

Positive Diagnosis for Fracture or Dislocation
(Pathway 6, Node 4)

Fractures should be evaluated and treated appropri-
ately. Special attention should be directed to restoring
articular congruity and segmental alignment, paying par-
ticular attention to maintaining alignment in the sagittal
plane. Nondisplaced fractures of the forefoot may require
only appropriate immobilization (Fig. 1), whereas dis-
placed fractures may require closed or open reduction
techniques (3-5) (Figs. 2 and 3). Of special note are
fractures of the proximal diaphyseal area of the fifth
metatarsal (Jones fracture) (6-8) (Fig. 4). Although many
fractures of this type may be treated with immobilization
and avoidance of weightbearing, internal fixation may be
indicated in some patient populations (eg, high-caliber
athletes) (9-26). Significant intra-articular injury of the
interphalangeal or metatarsophalangeal joint may require
subsequent arthroplasty.

Dislocations of the interphalangeal joints of the lesser
toes probably are somewhat more common than disloca-
tions of the metatarsophalangeal joint. Traumatic disloca-
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tions most often occur in the dorsal direction or in the
transverse plane. Acute treatment focuses on reduction of
the joint dislocation, which usually can be accomplished in
a closed fashion (Fig. 5). In some cases, soft tissue inter-
position may require open reduction. Late repair and bal-
ancing of capsuloligamentous tissues rarely is necessary.

Diagnosis and treatment of any concomitant soft tissue
injury (eg, soft tissue wound, tendon injury, compartment
syndrome) are carried out appropriately. If clinical im-
provement is not seen within the expected timeframe,
further diagnostic imaging such as technetium bone scan,

magnetic resonance imaging (MRI), computed tomogra-
phy (CT), or ultrasound may be indicated to evaluate for
non-union or unrecognized osseous or soft tissue injury.

Negative Diagnosis for Fracture or Dislocation
(Pathway 6, Node 5)

Trauma to the forefoot is always associated with a degree
of soft tissue injury (27). This may include a variety of soft
tissue conditions.

AA
B

C D E

FIGURE 1 Fifth metatarsal fractures are not uncommon. This spiral oblique fracture visualized on (A) anteroposterior and (B) oblique
radiographs was treated nonsurgically with immobilization. (C, D, and E) Gradual progression to bony union and good alignment is shown
in these radiographs.
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Puncture wounds of the foot are not uncommon and
may or may not be associated with a retained foreign
body (28, 29). Appropriate wound care must be per-
formed acutely, along with assurance of updated tetanus
prophylaxis (30-42). When seen subacutely, puncture
wounds may present with signs and symptoms of infec-
tion, necessitating more aggressive incision and drainage
as well as indicated laboratory testing. Further diagnostic
imaging such as MRI and ultrasound may be indicated to
identify a suspected retained foreign body not revealed
on radiographic studies (43-47).

Nail and nail bed injuries range from simple subungual
hematoma to open fracture with tissue loss. Approxi-
mately one fourth of injuries with subungual hematomas
also have fractures of the distal phalanx (48-50). Nailbed
lacerations frequently are associated with subungual he-
matomas. Simple nail bed lacerations can be irrigated and
sutured with absorbable sutures (51). A nail bed lacera-
tion associated with a fracture of the distal phalanx is
technically an open fracture and should be treated ac-
cordingly. Degloving injuries involving the nail and dis-
tal phalanx can be treated with resection of bone to a

AA

B

C

D E

FIGURE 2 The fifth metatarsal base avulsion fracture is visualized on this (A) radiograph and (B) intraoperative photograph. The patient
underwent open reduction–internal fixation with tension-banding of the fracture, as shown in the (D) intraoperative view and on postsurgical
(E) anteroposterior and (F) lateral radiographs.
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proximal level, which allows for adequate soft tissue
coverage (52).

Tendon disruption occurs most commonly with lacer-
ation and rarely with closed injury (Fig. 6). The majority

of cases of extensor hallucis longus (especially proximal
to the hood apparatus) and flexor hallucis longus dis-
ruption are treated with open repair of the tendon (53).
The literature is less clear regarding the treatment of

AA B

D

C

FIGURE 3 This patient suffered an injury with fracture of the third and fourth metatarsals. (A) anteroposterior and (B) oblique radiographs
show lateral displacement. The patient underwent open reduction–internal fixation with kirschner wire stabilization illustrated by (C)
anteroposterior and (D) lateral postoperative radiographs.
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FIGURE 4 The proximal fifth metatarsal fracture or Jones fracture has a
poor prognosis compared with the avulsion fracture. This patient under-
went open reduction–internal fixation with a axial screw through the
tuberosity. (A) Intraoperative radiography and (B) clinical presentation
illustrate screw orientation down medullary canal. (C) anteroposterior and
(D) oblique radiographs show final screw placement.

BB CA

FIGURE 5 (A) MPJ dislocations occur, and this radiograph shows the displacement. (B) Closed reduction was performed in a Chinese
finger-trap, with gravity reduction providing an (C) anatomic alignment.
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extensor digitorum longus and flexor digitorum longus
disruption.

The attention and care given to the soft tissue envelope is
an integral part of the evaluation and management of any
forefoot injury. High-energy and crush injuries should raise
the level of suspicion for compartment syndrome (54, 55).
Clinical signs include digital weakness or paralysis, gross
edema, tense compartments, parasthesias, mottled skin, and
unrelieved pain (51, 56). Compartment pressures of the foot
above 30 mm Hg to 35 mm Hg are diagnostic for compart-
ment syndrome (57). Surgical decompression is indicated if
compartment syndrome is suspected from clinical findings
and/or compartment pressures (58-60).

Lacerations, abrasions, and degloving injuries also may
involve the forefoot (61). Evaluation for associated neuro-

vascular compromise, tendon injury, and other injuries must
be performed.
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