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Lesser Metatarsal Osteotomies for Metatarsalgia
Seung-Yeol Lee, Jin-Wha Chung

Department of Orthopedic Surgery, Bucheon St. Mary’s Hospital, The Catholic University of Korea, Seoul, Korea

Metatarsalgia means the pain under the lesser metatarsal heads. The many causes of metatarsalgia can be categorized into three groups:
local disease in the region, altered forefoot biomechanics, and systemic disease affecting the region. Surgical options need to be consid-
ered if nonsurgical treatment fails. The metatarsal osteotomies are designed primarily to reduce the weightbearing forces on the metatar-
sal head by elevating or shortening the metatarsal. Many lesser metatarsal osteotomies have been described, and their success depends
on many factors. Regardless of the method employed, it is important to maintain or restore the metatarsal cascade to maintain an even
pressure under the lesser metatarsal heads and prevent transfer lesions. The surgeon must understand the effects of the metatarsal oste-
otomy on the forefoot patho-biomechanics and decide, using a combination of clinical examinations and imaging, whether the desired
effect of the osteotomy is to shorten or elevate the metatarsal head or both.
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Table 1. Different Types of Metatarsalgia

Category Cause

Primary
metatarsalgia

Insufficiency of the first ray

Excess of metatarsal plantar slope or plantar
flexed metatarsal bone

Metatarsal length discrepancy

Equinus (pes cavus, contracture of gastroc—
soleus complex)

Metabolic disorders (gout)

Systemic disorders (rheumatoid arthritis)

Arthritis of MP joint

Trauma

Neurologic disorders (Morton's neuroma,
tarsal tunnel syndrome)

Freiberg's disease

Failed hallux valgus surgery

Failed MP joint fusion

Failed corrective metatarsal osteotomies

Secondary
metatarsalgia

latrogenic
metatarsalgia

Data from the article of Espinosa et al. (Foot Ankle Int. 2008;29:871-
9).”
MP: metatarso—phalangeal.
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Figure 1. Schematic figures of variable
F metatarsal osteotomies: Distal oblique
metatarsal neck osteotomy by Weil (A),
distal metatarsal metaphyseal osteotomy
(DMMO) by Redfern (B), distal oblique
osteotomy by Helal (C), distal metatarsal
wedge out osteotomy by Leventen and
Pearson (D), proximal metatarsal wedge
out osteotomy by Fleischli (E), and distal
chevron osteotomy by Kitaoka and Patzer

(F).

Figure 2. When the angle of the Weil osteotomy is more vertical than
the weightbearing surface of the foot, plantar displacement of the
metatarsal head during the shortening of the metatarsal will coincide.

o, IR W HEUE 7= WAF g oA d=
HEZ 2.0 mm twist-off screw®} -2 UARES o]-8-3lo] 1 4sto
H 2 F AT B SlHAol 2w 2] Aol
TFesiths Aoz Yol Wol A=A vt shARtE H=
THETTLIARE ol HER Fe A T SFZ] 2ol

7} AA FE AAole 5T EFR 18| Ffr(floating) =

o

5]
lo
b
o
o
do
=
oft
ol
N
T
&
=
o
v
e
NS
N
o
Lo
2
)
O
o
> M
2

2ol 77k AER QI3 F5EF] 9T ofF Al o=A] %7

23Tl spoze] A9} Fulgomy FEHARA ]

2
4
i)
i)
12
i
ol
AN
ld
4
lo
o
o

ol A=A Hef Az
29 &5 s "t o= FF 15%01A Bl 50%] A=
AN FEFARTAE ] Sl =¥ 2 55 o] o= Q1% 7

www.jkfas.org



86

Vol. 21 No. 3, September 2017

Aok HfEA T Frievial LaHckEg, 2). o] ol 4
AL Weil D] Zb=7E 712 AL 8188k &4l ui+

°
i
il

d
fob - ook
ol
ol
)
i)

I
=

BN

N,
To,
o
3

Off

-

=
o
g,
o
O -
X0,
X9
)
>,
fllo
_E
i)
>
o2
i
ol
o
of
ot
o
21'4
N
8/
N
=4
i)
ko

<=3} Z4] 3 (plantar plate) %S X387 % 8
o, & 3 A7 G SRS 4 FFAIR] el | g
(e}

FABhs 5o HES AMEE I @

(2) 99 5= =< dEZ<5(distal metatarsal metaphyseal oste-

otomies, DMMO)

Weil dEaS APl Jlo] HFH o] $5T Aol Mae-
stro 570] AN uje} Zo] FHl FETEI ] 285 olF 5 3l
=5 AP @ AARE Feke] A @S =T 5 Sl
Hhd el Weil dZo] =g 487y A AH7E F7He=A
TETY B0, F FFTY AAE o= AEE 21T F 3
IRk, ofell thek = A AlgE AL vy = Sol AR 93 4
AHE Fote] g AIS HrPt of el it okde}, & A
T UARRS o]83te] S0 wulolE QleHor 1o n

W B PSS P Al & F B A B3 oA

N

fuj

= F7b20l FEET ] ko] Mol Brhsste] alA £
FZIE Ao} Hol g FHEF WA 7 ek

R l=]
=ES B3ke] 7o) 2 Shan-

. 17,
Vernois 5'7-&

Y
b
b
ey

non burr® & 745 29 oA A|AEle] ok 4555 FA|3F A
2 SEZENFE HASE A= 2245 Aldsklar, ol tf
g F3gt AaE Baskrt ol 2L Weil d3e3 &

WHel dIwo|ng & F 7o o5t #de-F Algho] 27 &
A, Aol tigh 1A A YskA] GFo M doHo ¢
A g o]l S Algete] 5379 Rel7 A9t e
2 AA=GA fAshE Aol Aoy, o3y AP Bt
G § Fegh S P H9E TR E R Sl &

A7} 71 g,

319, Leventen¥} Pearson”& $5F 74| rongeurZ o]&-3}
o oF 5 mme| FHAIZE A T ZFo o R B kS
7¥ete] A 0 2 vaf 1S =
=2 At oul, & $ Hold 5259 S
7] Y8l Al 2FEFTF L= A 45E5TF 190 A IPKO)
T A 3Tl gk dEes 2ol A
ol @AY PRl th3fel= =
AEes FA0 Aldsty] S5t d3kg Bauskdtt. ol#g <

O
o,
= [
[N
i‘
o)
£
N
i)
i3
)Y
o mlo
o %o
i
o
ﬂ?

2ol A= B FH(greenstick fracture)o] GAFS FstE2
Ao 2 WuHE 9317 FANH AR e ERdte] ¢
= o] KA o2 kA1 1S Aldelr| = gt

B3} Kitaokas} Pazer”= $5F FF9k 452 AAE Fdo
2 22 49| 27 (vertical distal chevron) =g A|3)3le] £
STE TR 2~3 mm AT AT F HE 95 EAA
7= e25 Alskg e, o] gk A A o WAlsh= oH
3L o= A UARE FAfo] A T3} Ko e

1 2
=

©
_E‘
K
o
o

A A = Qlo], KIS o] &sto] A2 T4

= = 5,19
o= MY RS AL

Wolf"i= VA 2oke] w2 2)2)7] A2ee 99) ol A
YA, Helale 9] T2 RE A|Zao] of4swe] g 5

== 79 AA(wberce)oll £74¢0] 7HA] e W] Hellx] 9]

A4 T2 ol AMEEITES AP F WagS AgEkA
B2 A2 AT Has 51-88to] deldIAe Ad=e A
g 2RR o)FS FESAET o5 &7l Uit ¥s
g AiEo] Bus AR i 2 daie] AR Baet
of Y HIeT} o} Mol SFTE] Tl BaL A v
= oA 4] ke HaEE Qo

g, Fleischli 5 v} Boko] w3 A 247 aes 5

FEZ BEREE F 1 em L9 9] IHFelA AUE
~5 mm7 b AAlsh= W o' Alskelon, - il
E

2
A 5 AR AGEE 7HAE FAEAM T2 dHE B
ot

tr
I
fo

o Hqr 12 mx

g 4 YFL s 9 BHow FERITE PY
£ YRR ol FAYIE £712, £ F WY 5 U FETE

REFERENCES

1. Feibel JB, Tisdel CL, Donley BG. Lesser metatarsal osteotomies.
A biomechanical approach to metatarsalgia. Foot Ankle Clin.
2001;6:473-89.

2. Espinosa N, Maceira E, Myerson MS. Current concept review:
metatarsalgia. Foot Ankle Int. 2008;29:871-9.

3. Aronow MS, Diaz-Doran V, Sullivan RJ, Adams DJ. The effect of
triceps surae contracture force on plantar foot pressure distri-



Seung-Yeol Lee, et al. Lesser Metatarsal Osteotomies for Metatarsalgia

87

10.

11.

12.

13.

14.

bution. Foot Ankle Int. 2006,27:43-52.

Maskill JD, Bohay DR, Anderson JG. Gastrocnemius recession to
treat isolated foot pain. Foot Ankle Int. 2010;31:19-23.

O'Kane C, Kilmartin TE. The surgical management of central
metatarsalgia. Foot Ankle Int. 2002;23:415-9.

Pearce CJ, Calder JD. Metatarsalgia: proximal metatarsal oste-
otomies. Foot Ankle Clin. 2011;16:597-608.

Schuh R, Trnka HJ. Metatarsalgia: distal metatarsal osteotomies.
Foot Ankle Clin. 2011;16:583-95.

Leventen EO, Pearson SW. Distal metatarsal osteotomy for in-
tractable plantar keratoses. Foot Ankle. 1990;10:247-51.
Maestro M, Besse JL, Ragusa M, Berthonnaud E. Forefoot mor-
photype study and planning method for forefoot osteotomy.
Foot Ankle Clin. 2003;8:695-710.

Té6th K, Huszanyik I, Kellermann P, Boda K, Réde L. The effect
of first ray shortening in the development of metatarsalgia in
the second through fourth rays after metatarsal osteotomy. Foot
Ankle Int. 2007;28:61-3.

Beech I, Rees S, Tagoe M. A retrospective review of the Weil
metatarsal osteotomy for lesser metatarsal deformities: an inter-
mediate follow-up analysis. ] Foot Ankle Surg. 2005;44:358-64.
Grimes J, Coughlin M. Geometric analysis of the Weil osteotomy.
Foot Ankle Int. 2006,27:985-92.

Migues A, Slullitel G, Bilbao F, Carrasco M, Solari G. Floating-toe
deformity as a complication of the Weil osteotomy. Foot Ankle
Int. 2004;25:609-13.

Trnka HJ, Nyska M, Parks BG, Myerson MS. Dorsiflexion con-
tracture after the Weil osteotomy: results of cadaver study and
three-dimensional analysis. Foot Ankle Int. 2001;22:47-50.

15.

16.

17.

18.

20.

21.

22.

23.

Snyder J, Owen J, Wayne J, Adelaar R. Plantar pressure and load
in cadaver feet after a Weil or chevron osteotomy. Foot Ankle
Int. 2005;26:158-65.

Khurana A, Kadamabande S, James S, Tanaka H, Hariharan
K. Weil osteotomy: assessment of medium term results and
predictive factors in recurrent metatarsalgia. Foot Ankle Surg.
2011;17:150-7.

Vernois J, Redfern D, Ferraz L, Laborde J. Minimally invasive
surgery osteotomy of the hindfoot. Clin Podiatr Med Surg.
2015,32:419-34.

Haque S, Kakwani R, Chadwick C, Davies MB, Blundell CM.
Outcome of minimally invasive distal metatarsal metaphyseal
osteotomy (DMMO) for lesser toe metatarsalgia. Foot Ankle Int.
2016;37:58-63.

Kitaoka HB, Patzer GL. Chevron osteotomy of lesser meta-
tarsals for intractable plantar callosities. ] Bone Joint Surg Br.
1998;80:516-8.

Trnka HJ, Kabon B, Zettl R, Kaider A, Salzer M, Ritschl P. Helal
metatarsal osteotomy for the treatment of metatarsalgia: a criti-
cal analysis of results. Orthopedics. 1996,19:457-61.

Wolf MD. Metatarsal osteotomy for the relief of painful metatar-
sal callosities. ] Bone Joint Surg Am. 1973;55:1760-2.

Trnka HJ, Mijhlbauer M, Zettl R, Myerson MS, Ritschl P. Com-
parison of the results of the Weil and Helal osteotomies for the
treatment of metatarsalgia secondary to dislocation of the lesser
metatarsophalangeal joints. Foot Ankle Int. 1999;20:72-9.
Fleischli JE, Anderson RB, Davis WH. Dorsiflexion metatarsal
osteotomy for treatment of recalcitrant diabetic neuropathic
ulcers. Foot Ankle Int. 1999;20:80-5.

www.jkfas.org



