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DICTAMEN PERICIAL ESPECIALIDAD DE ORTOPEDIA

CASO DE RESPONSABILIDAD MEDICA — KAREN FABIANA CORONADO
ARTUNDUAGA

Se lleva a cabo el presente dictamen pericial a solicitud de la CAJA DE COMPENSACION FAMILIAR
COMPENSAR para ser aportado dentro del proceso de responsabilidad civil adelantado en su contra bajo
el radicado 2016-0298 y que cursa en el Juzgado 7 Civil del Circuito de Cali.

A. Identificacion del perito

Nombre: FABIAN GILBERTO GOMEZ ARDILA
Cédula: 79948576

Especialidad: ORTOPEDIA Y TRAUMATOLOGIA
Direccién: CR 7* # 135-78 TORRE 4 APTO 903
Celular: 3024574606

Email: drfabiangomez78 @gmail.com

B. Metodologia

Para llevar a cabo el presente dictamen pericial se procedié a una lectura y estudio detallado de las
historias clinicas de la Clinica Comfenalco Valle IPS SAS correspondientes a la atencién de la sefiora
Karen Fabiana Coronado Artunduaga, sumado a la revision y conocimiento de articulos cientificos,
protocolos y guias médicas relacionadas .

C. Respuestas al cuestionario

A continuacion procederé a dar respuesta a las siguientes preguntas formuladas por la CAJA DE
COMPENSACION FAMILIAR COMPENSAR con respecto a la atenciéon médica brindada a la paciente
KAREN FABIANA CORONADO ARTUNDUAGA:

1. Por favor explique de forma sencilla como es la composicion ésea de los pies, identificando cada
una de sus estructuras.

Respuesta:

La porcidén osea del pie puede dividirse en tres partes: Tarso, con siete huesos siendo, de atréds a delante
el calcédneo, el astragalo, el navicular, el cuboides y tres cuiias (primera o medial, segunda o intermedia y
tercera o lateral).

HUESOS DEL RETROPIE:
Esta parte del pie estd formada por los 2 huesos més grandes, que forman la articulacién subastragalina:

-CALCANEQ. Es el hueso més grande del piey el que le da forma a nuestro talén. Estd preparado
para distribuir las presiones, ya que es el primero que recibe el impacto cuando se produce el paso. Por
ello esta recubierto de una gruesa capa de grasa que actda de amortiguacién. Por la parte de abajo posee
una tuberosidad donde se inserta la fascia plantar.
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-ASTRAGALDO. Es el segundo hueso mds grande del pie y se sittia justo encima del calcaneo. El astragalo
seencaja con la tibia y peroné para formar la articulacion del tobillo, que nos
permite plantarflexionar (bajar la punta del pie) o dorsiflexionar (llevar la punta del pie hacia arriba).

FUNCION PRINCIPAL: La articulacién subastragalina permite que nuestros pies hagan movimientos
de pronacién (el pie se va hacia adentro) o de supinacién (el pie se va hacia afuera), ademds
de estabilizar y distribuir las presiones al dar y apoyar el paso.

HUESOS DEL MEDIOPIE
En esta parte del pie se encuentran 5 huesos de un calibre menor a los dos anteriores:

-ESCAFOIDES O NAVICULAR. Se articula por su parte posterior con el astrdgalo, por la parte lateral
con el cuboides y en su cara anterior con las 3 cufias. En su parte medial se inserta un tendén muy
importante que se denomina tibial posterior.

-CUBOIDES. Con una forma que recuerda a un cubo, lo encontramos en la zona lateral del pie. Por su
parte medial articula con el escafoides, por la parte posterior con el calcaneo y por su parte anterior con
las bases del 4° y 5° metatarsiano.

-CUNAS. En el pie tenemos 3 cuiias en total: cuila medial, cufla intermedia y cuiia lateral. Junto con el
cuboides forman la articulacién tarsometatarsiana o de lisfranc, conectando con los metatarsos por sus
caras anteriores.

FUNCION PRINCIPAL: Amortiguacién (junto a las articulaciones)

HUESOS DEL ANTEPIE
Por tltimo, en el antepié tenemos 5 metatarsos y 14 falanges:

-METATARSOS. Son 5 huesos alargados cuya estructura es similar, pero con calibres distintos.
Diferenciamos una zona final més abultada, llamada cabeza (que articula con los dedos y que es la que
contacta con el suelo) y otra llamada cuerpo o diafisis.

PRIMER METATARSIANO. Es el hueso metatarsiano de mayor calibre. Junto con la falange proximal
del primer dedo forman la primera articulacién metatarsofaldngica que juega un papel muy importante a
la hora de caminar, ya que es la que realiza el impulso en la fase final de la marcha y permite que el
mecanismo de windlass se active.

2°3° 4° y 5° METATARSIANO. Poseen un menor calibre y se articulan en su cabeza con su
correspondiente dedo. Son los mds propensos a sufrir fracturas por estrés, siendo més habitual el segundo
metatarso.

-FALANGES. En total poseemos 14 falanges en cada pie. En su base, las falanges proximales se articulan
con los metatarsos.

2. Sirvase explicar en qué consiste un hallux valgus


https://www.podoactiva.com/es/blog/pronas-o-supinas-la-importancia-de-conocer-tu-forma-de-pisar
https://www.podoactiva.com/es/blog/pronas-o-supinas-la-importancia-de-conocer-tu-forma-de-pisar
https://www.podoactiva.com/es/blog/fractura-por-estres-sintomas-tratamiento-y-prevencion-de-esta-lesion-comun-en-el-pie
http://cbs.wondershare.com/go.php?pid=5482&m=db

Respuesta:

El hallux valgus, o juanete, es la desviacién en valgo del primer Artejo con una desviacién en varo del
primer metatarsiano. E1 90% de los pacientes son mujeres, siendo las limitaciones mds frecuentes el dolor
medial sobre la prominencia dsea, el dolor plantar bajo la cabeza de los metatarsianos y la aparicion de
ortejos en garra. El antecedente genético y el uso de calzados en punta son los factores asociados mads
importantes en el origen de este cuadro. La decision de tratamiento estd relacionada exclusivamente con
la limitacién que esta deformidad produce en el/la paciente. Es frecuente que pacientes que no
acostumbran usar calzado ajustado nunca tengan sintomas, aunque tengan un hallux valgus grave. Por el
contrario, personas que por su trabajo deben usar calzado formal/ajustado, pueden tener un juanete
doloroso incluso con deformidades leves. Formas no quirdrgicas de tratamiento no corrigen el juanete.
Las dnicas maneras de aliviar los sintomas son utilizando zapatos anchos y/o plantillas en caso de
metatarsalgia. La correccién quirtirgica se realiza mediante osteotomias, realineando la estructura dsea.
Existen multiples técnicas, las que se utilizan dependiendo de la severidad del cuadro y de la experiencia
del cirujano. La cirugia tiene resultados satisfactorios en aproximadamente el 85% de los casos con alivio
del dolor y de la deformidad como objetivos. El riesgo de complicaciones es del 15% aproximadamente,
siendo las principales la recidiva de la deformidad, la presencia de osteosintesis sintomadtica e infeccién
superficial. El riesgo de recidiva aumenta en casos de deformidades graves, siendo la gran mayoria de las
recidivas leves en magnitud y no siempre requieren cirugia.

Un 90% de los pacientes consultantes son de género femenino, que han portado la deformidad por largo
tiempo y solicitan evaluacién médica cuando esta comienza a ser limitante para su actividad funcional
diaria. Clinicamente se manifiesta con dolor medial sobre la cabeza del primer metatarsiano al quedar
esta mas prominente por la desviacién en valgo del ortejo mayor. La piel de esa zona se torna eritematosa
y sensible por la constante presidon que el calzado ejerce sobre ella. Los zapatos con taco y en punta son
los que mayor presion generan sobre la zona de la primera articulaciéon metatarsofaldngica. Esta es la
raz6n por la que la mayoria de los pacientes con HV sintoméatico son mujeres, y no porque la deformidad
sea mas frecuente en ellas, como tradicionalmente se pensaba.

Identificar la causa desencadenante del HV no ha estado exento de controversias. Se han postulado
multiples teorfas pero ninguna ha sido aceptada undnimemente por la comunidad médica. Entre las causas
intrinsecas que explicarian su desarrollo se pueden mencionar: inestabilidad cuneometatarsiana, que
causaria la desviacién a medial de este tltimo hueso, con la consiguiente desviacion a lateral del ortejo;
malrotacién metatarsiana con la consiguiente inestabilidad metatarso-faldngica y del complejo
sesamoideo, causando la desviacion del ortejo mayor; insuficiencia de la capsula/complejo ligamentario
medial metatarsofalangico; desbalance muscular del complejo muscular del primer ortejo incluyendo
flexores largo y corto y extensor largo del hallux, entre otros. La genética desempeiia un claro rol en el
HV, aunque atin una causa exacta no ha sido encontrada. Se ha descrito una prevalencia de HV de hasta
un 94% en madres con hijos con HV. Sin duda que el factor extrinseco mas determinante en el HV es el
uso de zapato estrecho’. Esto se hizo evidente posterior a la Segunda Guerra Mundial, cuando aumenté
la incidencia de HV en mujeres japonesas al comenzar a usar zapatos en punta y con taco.
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3. De acuerdo con su experiencia y la literatura cientifica, por favor seiiale ;cual es el tratamiento
gold standard para el manejo del hallux valgus?

Respuesta:

Dentro del manejo del HV el manejo conservador siempre ha sido recomendado previo a la cirugia. El
tratamiento conservador no es capaz de restaurar la anatomia normal perdida. En la actualidad las
exigencias de los pacientes hacen que sea de escasa utilidad plantear esta opcion, que consiste en utilizar
zapatos anchos, con el menor taco posible. Las zapatillas de deporte son ideales, ya que combinan una
caja amplia para los ortejos, escaso realce en el talén, ademds de una superficie blanda. En casos extremos
algunos pacientes hacen un agujero en el zapato en la zona del dolor (prominencia medial), logrando un
alivio significativo del dolor. El uso de separadores de ortejos no ha demostrado ningiin efecto en aliviar
el HV, ya que lo dnico que logran es disminuir el valgo del hallux, pero manteniendo la prominencia
medial del metatarsiano, que es la zona dolorosa. Ademas, una vez retirado el separador la deformidad
del hallux vuelve, no teniendo ningin efecto a largo plazo. Las plantillas se recomiendan en casos de
cuadros asociados, como es la metatarsalgia, el pie plano, entre otros, pero no para solucionar el HV en
si. Ademads, ejercicios de elongacion del Aquiles son ttiles en casos de pacientes con acortamiento del
complejo gastro-séleo para aliviar la metatarsalgia. Finalmente, se puede intentar recurrir a protecciones
de silicona, u otro material blando, en la zona de dolor donde presiona el zapato para aliviar la presién
directa.

Dentro de las opciones quirdrgicas hay mds de 100 técnicas descritas en la literatura. En esta revision se
mencionaran someramente las que mayor apoyo tienen en la literatura, y por lo tanto son las que mas se
utilizan. En términos generales las opciones quirtrgicas se pueden separar en técnicas que actdan sobre
las partes blandas y las que actian sobre la alineacién Osea. Las primeras se deben utilizar solo en
asociacion con técnicas de realineacion Osea y jamas como técnica aislada de tratamiento, ya que
aplicadas por si solas tienen mayor riesgo de recidiva del HV. Incluso en deformidades leves, al comparar
la osteotomia en Chevron con la plastia de McBride, la osteotomia presenta mejor resultado clinico y
radiol6gico, ademds de una menor recidiva. La realineacion 6sea debe ser realizada por lo tanto a través
de una osteotomia (corte en el hueso) y fijacién posterior en la alineacion correcta. Dénde y como realizar
la osteotomia, asi como los métodos de fijacién de esta son los factores en los que se diferencian las
distintas técnicas quirdrgicas.

4. Por favor explique, de manera sencilla, ;en qué consiste la correcciéon quirdrgica con
osteotomia metatarsiana?

Respuesta:

Técnicas quirdrgicas

Las técnicas que actdan a distal del metatarsiano (osteotomia en Chevron) estian destinadas a corregir
deformidades menores. Para mejorar la estabilidad de la osteotomia en Chevron se recomienda
actualmente realizar la osteotomia en 90 grados, logrando asi una rama horizontal de la osteotomia que
le entrega mayor superficie de contacto, asi como mayor facilidad para su fijacién. Las que actian a nivel
diafisiario del 1. metatarsiano apuntan a una correccién de deformidades moderadas (por ejemplo Scarf)
.Finalmente, las técnicas que actian a nivel proximal en el 1.° metatarsiano (por ejemplo osteotomias
proximales o artrodesis tarsometatarsianas) deben aplicarse a casos de deformidad de HV grave. En casos
de HV asociados a artrosis y/o HV severos la fusién de la articulacién metatarsofaldngica (artrodesis) es
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una opcién a considerar, ya que serd capaz de aliviar el dolor articular, ademas de corregir la deformidad
por completo.

Recientemente se investigé el poder corrector de las osteotomias mds utilizadas. En este metaandlisis se
observé que la osteotomia distal en Chevron logra una correccién del dngulo intermetatarsiano de 5,3
grados. La osteotomia en Scarf logra corregir 6,2 grados. Finalmente, las osteotomias proximales lograron
corregir 8,2 grados de dngulo intermetatarsiano, lo que representa una comprobacion clinica de la teoria
matemadtica en que procedimientos mds proximales a la deformidad se consideran de mayor poder
corrector que procedimientos distales.

Debemos siempre manejar variadas técnicas quirurgicas, y establecer criterios claros para indicar una u
otra. No es posible tratar todos los casos con una misma técnica quirdrgica, y esto debe ser evitado. Una
de las alternativas de manejo de HV utiliza el concepto del dngulo a corregir, en que dependiendo de la
cantidad de correccién necesaria se indica una técnica u otra en particular. Asimismo, cada técnica
quirtrgica puede ser modificada para potenciar su capacidad correctora. Deberemos ser capaces de
manejar alternativas quirdrgicas para la revisién de las fallas del tratamiento inicial, asi como poder
manejar técnicas quirdrgicas para deformidades primarias.

5. Sirvase sefialar ;cuales son los riesgos descritos por la literatura cientifica como inherentes a la
correccion quirdrgica con osteotomia metatarsiana?

Respuesta:

Las expectativas postratamiento son importantes de aclarar en la primera evaluacién del paciente. Las
expectativas mds comunes son poder ocupar zapatos mds-angostos y pequefios, alivio del dolor,
posibilidad de realizar deportes, poder estar de pie en el trabajo y en actividades sociales, entre otras. El
objetivo principal de la cirugia es aliviar el dolor producido por el HV, siendo un objetivo secundario la
estética . Es importante aclarar a los pacientes que hay un porcentaje de complicaciones inevitables.
Ademds, el paciente debe comprender que el alivio del dolor, la vuelta al deporte de impacto y el uso de
zapatos angostos y con taco no sucederd antes de 4 a 6 meses postoperatorio. Por lo general el retorno
laboral ocurre a las 4-6 semanas. Resultados buenos y excelentes se observan en el 80-90% de los
pacientes. Esto medido en escalas de funcionalidad (American Orthopedic Foot and Ankle Society) a
mediano y largo plazo. El dolor se alivia significativamente (evaluado por la EVA) disminuyendo de un
valor preoperatorio de 6-8/10 a alrededor de 1-2/10 en promedio.

Pueden ocurrir complicaciones hasta en el 15-20% de los casos. Dentro de las complicaciones se
encuentran el dolor por elementos de osteosintesis prominentes (5-10%), que en general comienza un afio
posterior a cirugia. La infeccidn superficial y la dehiscencia de la herida operatoria ocurren en alrededor
del 3-5% de los casos. La recidiva ocurre en promedio en el 3-5%, siendo la mayoria recidivas leves. El
manejo de la recidiva se debe enfrentar desde el punto de vista radioldgico y clinico. Si el paciente tuvo
un alivio del dolor y su principal queja es por motivos estéticos, no se recomienda realizar una
reoperacion. Si esto no ha sido asi se recomienda una reoperacion, aumentando la potencia correctora de
la técnica quirtrgica. Otras complicaciones ocurren en menos del 1% de los casos e incluyen, entre otras,
dolor regional complejo, osteonecrosis, infeccién profunda, trombosis venosa profunda y no unién
sintomadtica.

El hallux varus es una complicacién desafortunada, estéticamente mal tolerada y funcionalmente
importante por la dificultad de calzar zapatos adecuados.
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Factores como plicacion exagerada de la cdpsula medial, excesiva reseccién de la eminencia medial,
correccién exagerada del dngulo IM y liberacidn lateral con reseccién del sesamoideo lateral, son algunos
de los problemas encontrados en esta complicacion.

6.

5.1. De acuerdo con lo manifestado en la respuesta inmediatamente anterior, por favor
indique, en términos porcentuales, ;cual es la incidencia de hipercorreccion de hallux
valgus que se registra con posterioridad a la correccién quirirgica con osteotomia
metatarsiana?

Respuesta:
Menor del 10%

5.2.  Sirvase precisar jen qué consiste la exostosis?

Respuesta:

La exostosis es el crecimiento anémalo de un hueso. Es un crecimiento benigno que puede
rodearse de cartilago, conociéndose entonces como osteocondroma. Su situacién es mads
comun en los huesos largos, pero, se puede encontrar en cualquier hueso del cuerpo.

5.3. De conformidad con la revision de la historia clinica, por favor senale si ;a través del
consentimiento informado se le indicaron la senora KAREN FABIANA CORONADO
ARTUNDUAGA los riesgos inherentes mas comunes de la correcciéon quirirgica con
osteotomia metatarsiana?

Respuesta:

Dentro de las complicaciones descritas en el consentimiento informado esté la pérdida de la
correccion, esta puede hacer referencia tanto a la reaparicion de la deformidad original como
a la aparicion de otra desviacion que incluiria el hallux varus POP. En este orden de ideas
considero que se le informo a la paciente los riesgos inherenes de la cirugia dentro de los
cuales esta la pérdida de la correccion.

Sirvase precisar si ; el médico especialista en ortopedia y traumatologia se encuentra capacitado
é
para realizar una correccion quiridrgica con osteotomia metatarsiana?

Respuesta:

La cirugia de Hallux valgus es un procedimeinto muy frecuente en ortopepdia por la alta incidencia
de la patologia, como ya se explico anteriormente. Esta cirugia puede ser realizada por ortopedistas
generales y por subespecialistas en cirugia de pie y tobillo.

Partiendo de la revision de la descripcion quirargica de la cirugia practicada a la sefiora
KAREN FABIANA CORONADO ARTUNDUAGA el 24 de septiembre de 2013, por favor
sefiale ¢si la técnica quirirgica utilizada por el Doctor Carlos Arturo Lemos Torres se ajusto a
las guias y protocolos médicos?

Respuesta:
Como lo dije anteriormente las posibilidades de manejo quirugico para el hallux valgus con
correcciéon Osea, son multiples y la eleccién de cada técnica depende de la experiencia de cada
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10.

11.

cirujano, y de la situacién puntual de cada paciente. Las osteotomias proximales estan descritas como
tecnica quirurgica para realinear el primer metatarsiano.

Por favor seiiale ;cual es el seguimiento postoperatorio que debe hacerse a un paciente que ha
sido sometido a correccion quirdrgica con osteotomia metatarsiana?

Respuesta:

Hoy en dia se sabe que el pie y el tobillo se rehabilita antes y mejor después de una cirugia, al ser
sometido a carga precoz. Por ello en un paciente operado de HV se aconseja iniciar carga lo antes
posible, es decir, al cabo de 3 o 4 dias postoperado, con un zapato adaptado para ello y eventualmente
bastones. Después de 4 o 5 semanas ya estard capacitado para usar calzado ancho y firme, y podrd
volver a su actividad laboral, entendiendo que el proceso de consolidacién atn estard en desarrollo.
El manejo del edema es fundamental, ya que se encuentra siempre presente los primeros 3 meses
después de la cirugia, independiente de la técnica utilizada, disminuyendo gradualmente. Para esto
se pueden emplear vendajes eldsticos, como los utilizados en la insuficiencia venosa, ademas de
drenaje linfatico en algunos casos.

En su consideracion, ;el seguimiento postoperatorio que se le realizé a la sefiora KAREN
FABIANA CORONADO ARTUNDUAGA fue correcto, oportuno y adecuado?

Respuesta:

El seguimiento del POP fue adecuado segin lo que encuentro en la historia clinica, lo que permitio
evidenciar en el tiempo como se procedié la correcciéon y como aparecieron las complicaciones,
condicién que permitié hacer la propuesta de nueva intervencion para corregir las complicaciones.

Por favor informe si ;la hipercorreccion y exostosis pueden ser objeto de nueva correccion o si

6 ’
por el contrario, se tratan de patologias que no cuentan con un tratamiento curativo? En caso
positivo, por favor identifique la conducta médica a seguir.

Respuesta:

Esta descrito en la literatura de las complicaciones el manejo para la correccion de la defermidad
residual, y la cirugia para corregir las complicaciones es el procedimiento a seguir para recuperar la
alinacion del hallux y la reseccion de la exostosis descrita. La respues es, si hay manejo y este es una
nueva cirugia correctiva tanto para la sobre correccién como para la reseccién de la exostosis.

(Considera usted que en el caso de la sefiora KAREN FABIANA CORONADO
ARTUNDUAGA se le ofrecieron los tratamientos disponibles en la ciencia médica para el
manejo de la hipercorreccion y exostosis?

Respuesta:

Si. Dentro del manejo de las complicaciones esta el llevar al paciente nuevamente a cirugia para la
correccién de la deformidad residual, y eso hace parte del buen ejercicio y el acompafiamiento del
paciente para reposicion de la biomecanica de la marcha, para este caso puntual.
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12. Por favor seiiale si en su consideracion, ;el tratamiento brindado a la sefiora KAREN
FABIANA CORONADO ARTUNDUAGA se ajusté a la lex artis?

Respuesta:

Como ya lo comente. El manejo para la defomirdad en hallux valgus es la cirugfa, la osteotomia
proximal esta descrita como parte del arcenal quirdrgico para la correccion. En los casos de aparicién
de complicaciones como las ocurridas en la paciente en cuestién, la decisiéon estd en llevar
nuevamente a cirugia para corregir las deformidades residuales y restaurar la biomecanica del pie
buscando la disminucién del dolor.

D. Consideraciones

Manifiesto que no me encuentro incursa en algunas de las causales establecidas en el articulo 50 del
C.G.P. y que actualmente no tengo un vinculo con la Caja de Compensacién Familiar Compensar

En el presente dictamen no he utilizado métodos, experimentos o investigaciones diferentes a las
usadas habitualmente en el desarrollo de mi ejercicio profesional o de dictimenes periciales rendidos
en otras oportunidades.

A la fecha no he rendido mi concepto médico en ningtin otro proceso (en caso contrario, identificar
el proceso con juzgado, radicado y partes).

E. Bibliografia

1. R.A. Fuhrmann, H. Zollinger-Kies, H.P. Kundert.

Mid-term results of Scarf osteotomy in hallux valgus.
Int Orthop, 34 (2010), pp. 981-989

2. D.E. Lehman.

Salvage of complications of hallux valgus surgery.
Foot Ankle Clin, 8 (2003), pp. 15-35

3. S.B. Shawen, T. Dworak, R.B. Anderson.

Return to play following ankle sprain and lateral ligament reconstruction.
Clin Sports Med, 35 (2016), pp. 697-709

4. K.D. Merkel, Y. Katoh, E.W. Johnson Jr., E.Y. Chao.

Mitchell osteotomy for hallux valgus: long term follow-up and gait analysis.
Foot Ankle, 3 (1983), pp. 189-196

5. R. Schuh, M. Willegger, J. Holinka, R. Ristl, R. Windhager, A. Wanivenhaus.

Angular correction and complications of proximal first metatarsal osteotomies for hallux valgus
deformity.
Int Orthop, 37 (2013), pp. 1771-1780


http://cbs.wondershare.com/go.php?pid=5482&m=db

Elimina la filigrana digital ahora

6. E. Wagner, C. Ortiz, F. Figueroa, O. Vela, P. Wagner, J. Gould.

Role of a limited transarticular release in severe hallux valgus correction.
Foot Ankle Int, 36 (2015), pp. 1322-1329

7. G. Choi, H. Kim, T. Kim, S. Chun, T. Kim, Y. Lee, et al.

Comparison of the modified McBride procedure and the distal Chevron osteotomy for mild to moderate

hallux valgus.
J Foot Ankle Surg, 55 (2016), pp. 808-811

8. T.N. Joseph, K.J. Mroczek.

Decision making in the treatment of hallux valgus.
Bull NYU Hosp Jt Dis, 65 (2007), pp. 19-23

9. J.H. Choi, J.R. Zide, S.C. Coleman, J.W. Brodsky.

Prospective study of the treatment of adult primary hallux valgus with scarf osteotomy and soft tissue

realignment.
Foot Ankle Int, 34 (2013), pp. 684-690

F. Anexos

Hoja de Vida
Diplomas y titulos académicos

Firma

FABIAN GILBERTO GOMEZ ARDILA
Cc: 79948576

ORTOPEDIA Y TRAUMATOLOGIA


http://cbs.wondershare.com/go.php?pid=5482&m=db

FABIAN GILBERTO GOMEZ ARDILA
Ortopedia y Traumatologia

Direccion:
Teléfono:
Celular
Bogota D. C.

Registro medico:
Correo electrénico:
DATOS PERSONALES

Lugar y fecha de nacimiento
Cédula de Ciudadania
Estado Civil

Nacionalidad

Cra 72 # 135-78 t 4 apt 903
7592208
3024574606

86 1715 de ministerio de proteccidn social
fabiangomez7807 @gmail.com

Bogota, 18 de julio de 1978
79.948.576 Expedida en Bogota
casado

colombiano

INFORMACION ACADEMICA

Primaria

Secundaria

Universitarios

Titulo

P&g. 1 Fabian Gilberto Gémez Ardila

Colegio San Bartolomé La Merced, 1989
Colegio Liceo Boston, 1996, Bachiller Académico

Fundacion Universitaria Ciencias a la Salud
Hospital de San José

Médico y Cirujano, 2005.

Ortopedia y Traumatologia, 2014, FUNDACION
UNIVERSITARIA SANITAS


http://cbs.wondershare.com/go.php?pid=5482&m=db

Cursos de Actualizacion

Actualizacién en el Tratamiento de las Alergias, septiembre de 2001
Avances en la Terapia de la Diabetes Mellitus, marzo, 2002

Noveno Congreso Colombiano de Psiquiatria, Abril, 2002

Actualizacién en Neurociencias, Agosto 2002,

Pasantia Servicio de Cirugia Plastica, Hospital San José, Junio de 2004
Ano de Internado, Hospital San José, Diciembre 10 de 2005.

BLS, FUCS Hospital de San José, 2007

ACLS, FUCS Hospital de San José, 2007

Curso de Cirugia de la Mano, Clinica Marly, 2010

XIV Curso internacional de ortopedia. Octubre de 2010

Il Curso de habilidades y entrenamiento en microcirugia. Febrero 2011
LXXXIX Curso de actualizacion y entrenamiento en en habilidades de
cirugia artroscopica. Agosto 2011

Congreso Nacional de la Sociedad Colombia de Ortopedia y Traumatologia,
Mayo 2011

IV Curso Colombiano de medicina del football y trauma deportivo.
Actualizacién en trauma deportivo pediatrica. Marzo de 2012

Curso basico de proteccion radiologica. Agosto 2012

Congreso de la Asociacion Colombia de Cirugia de la Mano, Julio 2013
Congreso Nacional de la Sociedad Colombia de Ortopedia y Traumatologia,
Mayo 2013

XVI Cueso Internacional De ortopedia. Sociedad colombiana de ortopedia y
Traumatologia regional centro. clinicas Colsanitas. Noviembre 2013

Curso del capitulo de Cirugia de Columna, Noviembre de 2013

AO Trauma Basico. Febrero 2014

PUBLICAIONES

FABIAN GOMEZ ARDILA, “Aproximacioén a los enfoques terapéuticos
actuales en ontogénesis imperfecta a partir de la biologia de la enfermedad “
Colombia, Revista de la Sociedad Colombia de Ortopedia y Traumatologia ,
ISSN: 0120-8845 ed: vol 25 2011 Num 1 pag 50-58

FABIAN GOMEZ ARDILA, “ Descripcion anatomia de la membrana interésea
del antebrazo : estudio en cadaveres” Colombia, Revista de la Sociedad
Colombia de Ortopedia y Traumatologia , 1SSn: 0120-8845 publicado por ELSEVIER
Espafia 2013;27(3):140-143

FABIAN GOMEZ ARDILA, “Asociaciéon de hemimelia de peroné y pie equino
varo, reporte de caso “ 2104. P, , Revista de la Sociedad Colombia de
Ortopedia y Traumatologia , 1SSn: 0120-8845 publicado por ELSEVIER Espafia
2013;27(4):210-221

FABIAN GOMEZ ARDILA, POSTER CIENTIFICO, “Osteotomia
periacetabular modificada en enfermedad de Perthes y evidencia radiologia
de extrusion de la cabeza femoral. Descripcidn de técnica quirurgica y

Pd&g. 2 Fabian Gilberto Gémez Ardila


http://cbs.wondershare.com/go.php?pid=5482&m=db

experiencia clinica “ 58 congreso Nacional de la Sociedad Colombiana de
Ortopedia y Traumatologia. Mayo 2013

CONFERENCIAS
* OSTEOTOMIA PERIACETABULAR MODIFICADA EN ENFERMEDAD DE
PERTHES , XVI CURSO INTERNACIONAL DE ORTOPEDIA SOCIEDAD
COLOMBIANA DE ORTOPEDIAY TRAUMATOLOGIA REGIONAL
CENTRO, CLINICAS COLSANITAS NOVIEMBRE DE 2013

EXPERIENCIA PERSONAL

Experiencia Clinica, Hospital San José.

Servicio Social Obligatorio ECOPETROL S.A. ORITO PUTUMAYO. 2006
PRIDE COLOMBIA SERVICES, BOGOTA, 2007

Consulta externa, POLICIA NACIONAL DE COLOMBIA, 2007

Ayudante de quirurgico, CLINICA LA CAROLINA, 2008-2009

Medico consulta prioritaria ortopedia y traumatologia, INSTITUTO DE
ORTOPEDIAY CIRUGIA PLASTICA, 2008-2010

Ayudante quirdrgico, CECIMIN, 2008-2010

Residente de Ortopedia y Traumatologia, FUNDACION UNIVERSITARIA
SANITAS, 2010-2014

Medico consulta Prioritaria, INSTITUTO DE ORTOPEDIAY CIRUGIA PLASTICA,
2010-2014

ORTOPEDISTA, Consulta prioritaria INSTITUTO DE ORTOPEDIAY CIRUGIA
PLASTICA, 2014

ORTOPEDISTA, Organizacion SANITAS INTERNACIONAL, EPS SANITAS.
Septiembre 2014

ORTOPEDISTA, CAFAM. Septiembre 2014

ORTOPEDISTA Famisanar Plan Complementario. Noviembre 2015
ORTOPEDISTA Allianz Colombia. Noviembre 2015

ORTOPEDISTA Generalli Colombia. Noviembre 2015

Pd&g. 3 Fabian Gilberto Gémez Ardila


http://cbs.wondershare.com/go.php?pid=5482&m=db

ORTOPEDISTA Adscrito Clinica Palermo. Septiembre 2014

ORTOPEDISTA Adscrito Clinica VIP. Septiembre 2015

ORTOPEDISTA Adscrito Clinica Los Nogales. Abril 2016

ORTOPEDISTA Adscrito Instituto de Ortopedia y Cirugia Plastica. Septiembre
2014

REFERENCIAS PERSONALES

Dr. Cesar Alvarado. Ortopedista Traumatélogo. Expresidente Sociedad
Colombiana de Cirugia ortopédica y traumatologia
Instituto de Ortopedia y Cirugia Plastica.
Tel: 6190311

Dr. Gilberto Sanguino, Ortopedista Traumatélogo, Cirugia de Rodilla, Clinicas

Colsanitas. COLTRAUMA
TEL: 2202727

Dr. Roberto Melendez, Ortopedista Traumatodlogo, Cirujano de Mano, Clinicas

Colsananitas, Clinica Reina Sofia, CECIMIN
TEL: 3102543439

FABIAN GOMEZ ARDILA

Pd&g. 4 Fabian Gilberto Gémez Ardila


http://cbs.wondershare.com/go.php?pid=5482&m=db

[—

CERTIFICA

Que ol Doctor: FABIAN GILBERTO GOMEZ ARDLA

identificado con la cédula de ciudadania No TES4B 576 asistidé al CURSO BASICO DE
PROTECCION RADIOLOGICA. dictado en la Gudad de Bogotd, los dias 24 y 2§ de Agosto de
2012, con una intensidad de 30 horas

En constancia firma
o ohems

CARDEMAS C /
— i Al \
ETIIL-.-.!..SI N


http://cbs.wondershare.com/go.php?pid=5482&m=db

TECRETARLA RIS TRAFALME SALUD DEBOE L 1
; CERTIFICADO DE INSCRIPCION

FABIAN GILBERTO

~ GOMEZ ARDILA
C.C 79948576
a? 3

MEDICO(A)
ALCA (OR D§

: REPUBLICA DE COLOMBIA
“MINISTERIO DE LA PROTECCION SOCIAL
TARJETA PROFESIONAL DE MEDICO Registro No

86 1715/ 2006

qum.
UL C2EERE—
Nombres y Apedidos
FABIAN G. GOMEZ ARDILA

Lbertad y Orden

CCofE 29948576 BOGOTA

|
L FURBLUN.CIENCIAS B BOGOTA
i coage 8689 /01 f e o Eroaicn D 9 (1106

-

Pag. 9 Fabian Gilberto Gémez Ardila


http://cbs.wondershare.com/go.php?pid=5482&m=db

Elimina la filigrana digital ahora

Centro Latinoamericano de Investigacion
¥ Entrenantiento en Cirugia de
Minima Invasion - CLEMI

Certifica que
Fabidn Gomez Ardila mD
Participante
Asistic al
LXXXIX Curso de Actualizacion y Entrenamiento en habilidades para
Cirugia Artroscopia

Bogoth — Colombla Agosto 22 y 23 de 2011
Intensidad: 18 Horas

Gabriel Orwaldo Aloms MVE
Coordinador de Formacin
CLEMI

Scanned by CamScanner

P&g. 10 Fabian Gilberto Gémez Ardila


http://cbs.wondershare.com/go.php?pid=5482&m=db

- —

86900 e

FO0L 9 /NG Y nodeyy ..._s...
P00 oo semaminn  QTIO oapepiy aq eaneg -
enmigyry l..-.:.‘ ‘ owengy _-.! op, .-‘.
i) AP R
~ &5.13& . sy - sopas olaning  ayurgréii \
\:O @\%. 172 k:\\\x\. Qw W~P>\V\l!

FOOT W mpwrn @ 2 8) sop v () odog ud soas soandadsar sof ugd vptiaigas £ vy 25 0f12 ap OlUOWNS) uY

oD RO

P OJNILE 13 2233000 3 "soipnisa ap uegd ap sopsinbas 5o sopoy vod Nudwenopegsnes ondwn)
PRGOS 0L6TrEELDD

VIG5 EOUOgy 03100110y TBIAD,

anb g upUNE W3

DURIGOY 9 (NSRS

........ £ AR LA LG A AR A TR0 PINE i

gnrg’ ¥] ag mzsﬁé IQ RUIRPSWMUKE ugargun [

o] akguaon ns ua £
[V A; G| P BLS Y
o)) o exnpgndoy

Pag. 12 Fabian Gilberto Gémez Ardila


http://cbs.wondershare.com/go.php?pid=5482&m=db

Elimina la filigrana digital ahora

FusDpDaCioN

UNIVERSITARIA SANITAS
—Srcanriacion [FLIEER]HTeMACioNA]

Persemeria juridica reconocids mediante Resolucion Ko 3015 dcl 23 de dicicmibre de 2002

FACULTAD DE MEDICINA

ACTA DE GRADO No. EP099
{Folio 00099 del libro EPO1}

s veintiocho (28) dias del mes de agosto del afio dos mil catorce (2014), la

i i i ibli i izacion del
Fundacién Universitaria Sanitas, en nombre de la Repiblica de Eﬂ?umhna y con autorizacion
Ministerio de Educacion Nacional de la misma, como consta en el registro SNIES No. 54049, llevo a

cabo el acto solemne de graduacion mediante ¢l cual, previo juramento, otorga el titulo de

En la ciudad de Bogoté, a lo

ESPECIALISTA EN ORTOPEDIA Y TRAUMATOLOGIA
A
FABIAN GILBERTO GOMEZ ARDILA

Identificado{a) con C.C. No. 79.948.576 de Bogota, quien cumplié con los requisitos académicos,
legales y reglamentarios establecidos para conferir dicho titulo profesional. Por lo tanto, se le hizo
entrega del Diploma No. 14BOS7EP000099 que lo(a) acredita como tal.

Para constancia se expide y firma la presente Acta, valida para todos los efectos correspondientes,

Firmada por: MARIO ARTURO ISAZA RUGET - Rector, JUAN DE FRANCISCO ZAMBRANO
- Decano Facultad de Medicina, y JOHNS STEVE NAVARRO LARA - Secretario General.

Es fiel copia tomada del original, expedida en Bogotd, el veintiocho (28) de agosto del afio dos mil
catorce (2014).

JO q'E ‘.I\" Bulfgﬁx

Secretario General

Scanned by CamScanner

Pag. 14 Fabian Gilberto Gémez Ardila


http://cbs.wondershare.com/go.php?pid=5482&m=db

Elimina la filigrana digital ahora

FUNDACION UNIVERSITARIA DE CIENCIAS DE LA ﬂa,jLUD

Persomeria habdica 10917 del 1 de Piciembre de 1974 del Ministerio de Educacin MNa

Acta de Grado No. oo0s

En la ciudad de Rogold, D.C., dieciséis (16) de diciembre de 2005, en el
Auditorio Guillermo Fergusson, del Hospital de San José, de conformidad con el
Acuerdo Namero 1061 del Consejo Superior de la Fundacién Universitaria de
Ciencias de la Salud. Sesion Ordinaria No. 182 del (6) de diciembre de 207:5¢
realizd acto solemne para otorgar el titulo de

Médico y Cirujano
A

FABIAN GILBERTO GOMEZ ARDILA

Identificado (a) con C.C. nimero 79,948,576 expedida en santafé de Bogotd DC

como consta en el acta ndmero 005 del libro de actas de grado de la

Facultad de MEDICINA

Se confiere el titulo en nombre del Minjsterio de Educacion Macional en
reconocimiento a que el mencionado estudiante cursé y.aprobé todas las asignaturas del

pénsum reglamenlario para el programa de MEDICINA y llend todos
los requisitos exigidos para el efecto por la Fundacién Universitaria de Ciencias de la
Salud.

Para constancia de lo anterior se firma la presente acta en Bogotd, D.C. alos (1)

dias de diciembre de 2005
Tttt

Rector l

Secretario Gineral- /

IScanned by CamScanner

Pag. 15 Fabian Gilberto Gémez Ardila


http://cbs.wondershare.com/go.php?pid=5482&m=db

Centro Latinoamericano de Investigacion
Y Entrenamiento en Cirugia de
Minima Invasion - CLEMI

Certifica que
Fabidn Gomez Ardila mo

Participantes

Asistio al
111 Curso de Actualizacién y Entrenamiento en
Habilidades para Microcirugia

Bogota - Colombia Febrero 18 y 19 de 2011
Intensidad: 18 Horas

sy |

Francisco José Camacho MD Gabriel Oswaldo Alonso MVZ
Director de Investigacién, Patentes y Coordinador de Formacién
Desarrollo CLEMI CLEMI
Coordinador Curso

Pag. 16 Fabian Gilberto Gémez Ardila

Elimina la filigrana digital ahora



http://cbs.wondershare.com/go.php?pid=5482&m=db



http://cbs.wondershare.com/go.php?pid=5482&m=db

-

S60000LSORY |
10M3 ON 0% 3p 01 66000°ON OO [¥ OpTOSY

153831) omanag LN |
\ ovtaquiez o3t ) -, Nluy wzusy 01
Ve l\‘
6“535&:..

«
(F100) 300me> -
o 1-83139!?8.833!82832!.0.99&8 2 SOl s0Anadsa1 50| 0D EpUAIAL K P 35 O} 9P OWOWNSY U

piBojoRmeap d rIQadolag ua RIS1IP1IAS

. sgvgxgsawggéggﬁe_g

10308 2P 9LS 886'6L DD Aw

PIUIE Quog 033019 upige L -

anb opuesapisuor)

et e S 2 T —

SVLINVS VIIVLISYTAINN NOIDVANNA
elquojo) ap eanqnday

Pag. 20 Fabian Gilberto Gémez Ardila


http://cbs.wondershare.com/go.php?pid=5482&m=db

International Orthopaedics (SICOT) (2010) 34:981-989
DOI 10.1007/500264-010-0958-z

ORIGINAL PAPER

Mid-term results of Scarf osteotomy in hallux valgus

Renée A. Fuhrmann - Hans Zollinger-Kies -
Hans-Peter Kundert

Received: 19 April 2009 /Revised: 10 January 2010 /Accepted: 11 January 2010 /Published online: 16 February 2010

© Springer-Verlag 2010

Abstract We performed a retrospective study on 178 Scarf
osteotomies with a mean follow-up of 44.9 months (range
15-83 months). Clinical rating was based on the forefoot
score of the American Orthopaedic Foot and Ankle Society
(AOFAS). Weight bearing X-rays were used to perform
angular measurements and assess the first metatarsopha-
langeal joint (MTP 1). At follow-up the mean AOFAS
score had improved significantly (p<0.001), but only 55%
of the feet showed a perfect realignment of the first ray.
Patients with a hallux valgus angle exceeding 30° and pre-
existing degenerative changes at the MTP 1 joint displayed
inferior clinical results (p<0.05). Nearly 20% of the
patients suffered from pain at the MTP 1 joint. This was
clearly attributed to an onset or worsening of distinct
radiographic signs of arthritis (p<0.05) resulting in pain-
fully decreased joint motion. Comparing radiographic
appearance three months postoperatively and at follow-up,
we found that radiographic criteria (hallux valgus, first
intermetatarsal angle, hallux valgus interphalangeus, MTP
1 joint congruency, arthritic lesions at MTP 1) worsened
with time.
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Introduction

Correction of hallux valgus deformities requires soft tissue
procedures and a first ray osteotomy. Apart from accepted
standards to realign the soft tissues at the first metatarsopha-
langeal joint there is ongoing discussion about the various
metatarsal osteotomies. Multiplanar diaphyseal metatarsal
osteotomies are considered to have some advantages over
distal and proximal osteotomies, although modifications of
distal osteotomies also allow three dimensional correction [13].
As the transversal plane of the bone cut runs almost parallel
to the plantar surface of the foot, plantigrade weight bearing
leads to compression and inherent stability at the site of
osteotomy. This has been proven biomechanically [23].
Aiming the diaphyseal bone cut plantarwards allows adjust-
ment of the plantar pressure in cases of transfer metatarsalgia.
Finally, rotation of the metatarsal head can be performed to
realign the distal metatarsal articular surface. As a result of these
principal advantages Scarf osteotomy, which was first de-
scribed by Burutaran in 1976 [4], has gained wide popularity.

Nevertheless, the diaphyseal osteotomy requires an
extensive exposure of the entire metatarsal and even a
great protagonist of the Scarf osteotomy states that the
surgical technique could be technically demanding [3, 8].
Therefore, discussion has arisen as to whether the results of
Scarf osteotomy are superior to technically more simple
osteotomies at the distal and proximal metatarsal. Although
some clinical follow-up studies have been published in the
last decade, most of them refer to short-term or mid-term
results and others subsumed patients requiring a Scarf
osteotomy and additional osteotomies of the lesser meta-
tarsals [2, 7, 12, 16]. To evaluate the long-term results of
isolated Scarf osteotomies in patients with isolated hallux
valgus deformity the authors decided to perform a multi-
centre study.

@ Springer


http://cbs.wondershare.com/go.php?pid=5482&m=db

982

International Orthopaedics (SICOT) (2010) 34:9817:I

e

Materials and methods

One hundred and sixty-two patients (156 female, six male)
with hallux valgus deformity treated between 1995 and
2001 were included in the study. Thirty-seven patients
underwent bilateral surgery resulting in a total number of
199 feet. Complex forefoot malalignment requiring addi-
tional osteotomies at the lesser metatarsals, patients with
previous forefoot surgery and patients with rheumatoid
arthritis or neurological disorders were excluded from the
study. The indications referred to a first intermetatarsal
angle of less than 20 degrees with no restrictions regarding
the hallux valgus angle. Minor radiological signs of arthritis
at the first metatarsophalangeal (MT 1) joint were no
contraindication as long as the patients were asymptomatic
and range of motion was not reduced below 60 degrees.
Mean age at the time of operation was 53.8 years (range
17-77 years). After a mean follow-up of 44.9 months
(range 15-83 months), 149 patients (91.9%) (178 feet,
91.8%) attended a clinical and radiological follow-up. In
the meantime, three patients had died, five moved away,
and five refused to further participate in the study.

All feet were exclusively operated and followed-up by
the three authors. The surgical technique mainly followed
the instructions published by Barouk [3]. A straight incision
was performed on the medial side of the first ray. To release
the lateral soft tissues a transarticular approach was chosen
in 65 feet (36.5%). In 113 feet (63.5%) the lateral release
was carried out through a separate incision along the first
web space. The distal starting point of the Z-shaped
osteotomy was approximately 5 mm proximal to the
cartilage surface. Leaving the plantar two thirds of the
metatarsal undamaged, the bone cut pointed slightly
plantarwards. The proximal end of the osteotomy was
located 10 mm distal to the metatarso-cuneiform (MC)
joint. To release the two bone fragments the osteotomy was
completed by two short transverse cuts at both ends of the
longitudinal osteotomy. These two parallel cuts were
performed at a 60° angle to the longitudinal axis. After
carefully releasing both fragments the plantar metatarsal
portion was shifted laterally. In order to obtain correction of
the distal metatarsal articular angle the proximal part of the
plantar fragment was pivoted to the lateral side. Internal
fixation was achieved with two cannulated screws (Herbert
type). After the medial border of the bunion was trimmed, a
moderate medial capsular reefing was followed by the skin
closure. Then a bulky dressing was applied. Patients were
asked to stay in bed for 24 hours with the operated foot
elevated. Immediate weight bearing was allowed using a
forefoot relief orthosis for four weeks. Patients were
instructed to perform active and passive exercises of the
MTP 1 joint and tape the great toe into a straight position.
Four weeks postoperatively a check X-ray was performed. If

@ Springer

sufficient healing of the osteotomy was revealed, patients
were allowed to wear trainers.

In cases of concomitant hallux valgus interphalangeus
deformity of more than 10 degrees, an Akin procedure of
the proximal phalanx was additionally carried out in 37 feet
(20.8%). To correct fixed hammertoe deformity, resection
arthroplasty or arthrodesis (59 feet, 33.1%) was performed
at the proximal interphalangeal joint. To address flexible
hammer toe deformities a flexor-to-extensor-transfer was
indicated in 12 feet (6.7%).

At the latest follow-up clinical evaluation was based on
the AOFAS metatarsophalangeal-interphalangeal score
[11]. Besides the clinical assessment of the first ray, we
looked for signs of central metatarsalgia.

Standardised weight bearing radiographs allowed com-
parison of preoperative and postoperative findings: first
intermetatarsal angle, hallux valgus angle, hallux valgus
interphalangeus angle, distal metatarsal articular angle, joint
congruency at the first metatarsophalangeal joint, length of
the first metatarsal, metatarsal alignment, arthritic changes
at the first metatarsophalangeal joint and the alignment of
the first metatarso-cuneiform joint [1, 20]. These radio-
graphic parameters were evaluated preoperatively, three
months after surgery, and at follow-up.

Statistical assessment included a paired resp. unpaired t-
test and a linear regression analysis. Differences in p values
less than 0.05 were considered statistically significant.

Results
Clinical assessment

Pain (40 points) decreased from a mean value of 17.9 points
preoperatively to 36.8 points postoperatively (p<0.001)
(Table 1).

Within the functional assessment (45 points) (Table 2),
activity (mean preoperative value 5.4 points and 8.9 points
postoperatively, p<0.001) and footwear requirements
(mean preoperative value 5.8 points / 8.6 points postoper-
atively, p<0.05) improved significantly.

Table 1 Assessment of pain according to the American Orthopaedic
Foot and Ankle Society (AOFAS) score

Preoperative pain Postoperative pain

Severe Moderate Mild None
Severe 20 6 4 10 0
Moderate 139 6 16 0 117
Mild 19 0 2 4 13
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Although range of motion at the MTP 1 joint did not
reveal significant changes (mean preoperative value 7.2
points and 8.4 points postoperatively; p>0.05), 22% of the
joints showed impaired function at follow-up. Re-evaluating
the preoperative X-rays we found a significant correlation
(»<0.05) between signs of arthritic changes and restricted
range of motion postoperatively.

Plantarflexion at the first interphalangeal (IP) joint
decreased significantly (mean preoperative value 4.9 points
and 3.5 points postoperatively; p<0.05). At follow-up,
19.7% of the patients had impaired IP 1 joint function. We
found no correlation to any radiographical findings, hallux
valgus angle, hallux valgus interphalangeus angle, or ROM
at the MTP 1 joint.

Although MTP 1 stability improved significantly (mean
preoperative value 1.9 points and 4.9 points postoperative-
ly; p>0.01), 35.9% of joints were considered unstable at
follow-up. Instability at MTP 1 could be correlated to a
recurrent deformity (p<0.05). Stability at IP 1 was not
influenced by the metatarsal osteotomy. Callus was reduced
significantly (mean preoperative value 1.3 points and 5.4
points postoperatively, p>0.001).

Alignment of the great toe also improved significantly
(mean preoperative value 1.4 points and 12.7 points
postoperatively; p<0.001) (Table 3). Of the treated feet,
24.2% showed a mild hallux valgus deformity (< 20
degrees) and 19.7% revealed a moderate recurrent mala-
lignment (> 21 degrees). Hallux varus occurred in 1.6%.

Overall the AOFAS score improved significantly (p<
0.001) (Table 4). The mean preoperative value (45.8 points)
increased to 89.4 points at follow-up (Fig. 1). Pain,
function, and alignment displayed a significant improve-
ment, whereas ROM at MTP 1 / IP 1, stability at MTP 1
and toe alignment revealed a significant (p<0.05) worsen-
ing with time.

To evaluate the influence of patient’s age we categorised
two groups: (A)<50 years and (B) >51 years. The mean
preoperative / postoperative values of the AOFAS score
displayed no significant differences in both groups (A: 44.6 /
91.3 points and B: 47.0 / 86.9 points).

Furthermore, we analysed whether the degree of hallux
valgus (HV) deformity had influenced the clinical outcome.
Therefore we categorised two groups of patients: (A) HV
angle < 30° (62 feet), (B) HV angle > 31° (116 feet). For
patients in groups A and B the mean AOFAS scores were
50.1 and 43.5 points preoperatively, respectively, and 94.8 /
86.7 points postoperatively. By linear regression analysis
we found that the preoperative HV angle had a significant
effect on the AOFAS score (p<0.05).

Finally we examined the influence of the first interme-
tatarsal (IM) angle on the clinical outcome. Again, two
groups were considered: (A) IM 1 angle < 13° (61 feet), (B)
IM 1 angle > 14° (117 feet). According to the AOFAS

scores, the patients in groups A and B displayed mean
preoperative values of 49.9 and 52.4 points, respectively,
and 90.8 and 87.7 points postoperatively. These results did
not reach statistical significance.

Metatarsalgia

Preoperatively more than half of the patients (99 feet,
55.6%) had no symptoms or clinical signs for metatarsalgia.
At follow-up, nine of these patients complained of central
metatarsalgia.

Most patients suffering from metatarsalgia preoperative-
ly (79 feet, 44.4%) were free of pain (60 feet) at follow-up.
The remaining patients (19 feet) stated that the symptoms
had not changed.

Radiological assessment

Hallux valgus (HV) angle measurements (Table 5) were
based on the recommendations from the Ad Hoc Committee
of the American Orthopaedic Foot & Ankle Society [6, 16].

The mean HV angle (39° preoperatively / 12.5°
postoperatively) was significantly reduced (p<0.001) after
the operation. At the latest follow up we recorded a
significant recurrence (mean HV angle 24.8°) (p<0.05).

The first intermetatarsal (IM) angle was significantly
reduced (mean preoperative value 13.8°; 7.8° postopera-
tively; p<0.05) after Scarf osteotomy. At follow-up
however we noticed a recurrent deformity (mean value
10.7°; p<0.05).

Joint congruency of the first metatarsophalangeal (MTP)
joint was calculated with the help of two lines referring to the
base of the proximal phalanx and the estimated cartilage
surface of the first metatarsal head. Preoperatively 133 feet
(74.7%) presented with an incongruent first MTP joint, which
was successfully realigned in 81 feet. The remaining 52 feet
revealed a marked improvement, but postoperative MTP joint
alignment was not ideal. At follow-up 29 of these feet (55.8%)
presented with an impaired joint congruency (p<0.05) with a
recurrent hallux valgus deformity.

Forty-five feet (25.3%) with a congruent joint preoper-
atively remained unchanged in 41 feet. Four feet developed
an incongruent MTP joint, which was associated with a
recurrent hallux valgus deformity.

It became evident that joint congruency was not achieved
in 31.5%. Correlating the joint congruency with the hallux
valgus angle it was obvious that hallux valgus recurrence
was correlated to a malaligned MTP joint (p<0.05).

Hallux valgus interphalangeus (HVI) angle was mea-
sured regarding the axis of the proximal and the distal
phalanx. One hundred forty-one feet (79.2%) with an
isolated Scarf osteotomy presented with a mean preopera-
tive HVI angle of 7.4°, which remained unchanged within

@ Springer



http://cbs.wondershare.com/go.php?pid=5482&m=db

984

International Orthopaedics (SICOT) (2010) 34:9817:I

e

Table 2 Assessment of function according to the American Orthopaedic Foot and Ankle Society (AOFAS) score

Preoperative Activity limitation

Postoperative activity limitation

Severe limitation Limitation No limitation No limitation
(daily activities)

Severe limitation 16 0 6 10 0
Limitation 82 0 7 37 38
No limitation (daily activities) 69 0 0 33 36
No limitations 11 0 0 0 11
Footwear Fashionable shoes, no insert ~ Comfortable shoes, insert ~ Modified shoes, brace

Fashionable shoes, no insert 81 75 6 0

Comfortable shoes, insert 92 63 29 0

Modified shoes, brace 5 0 5 0
ROM (MTP 1) > 75 degrees 30-74 degrees < 30 degrees

> 75 degrees 88 45 33 0

30-74 degrees 81 54 20 7

< 30 degrees 9 0 5 4
ROM (IP 1) No restriction Severe restriction

No restriction 167 132 35

Severe restriction 11 0 11
MTP-IP stability Stable Unstable

Stable 7 7 0

Unstable 171 107 64
Callus at MTP-IP No callus Symptomatic callus

No callus 43 38 5

Symptomatic callus 135 103 32

ROM range of motion, MTP metatarsophalangeal joint, /P interphalangeal joint

the first three months. At the final radiographical assess-
ment the HVI angle had increased significantly (mean value
9.7°; p<0.05). These results could not be correlated to any
radiological or clinical findings.

In 37 feet (20.8%) with an HVI angle exceeding 10
degrees we performed an additional Akin osteotomy (mean
preoperative angle 15.8°; 4.9° postoperatively; p<0.001).
In these patients the HVI angle remained unchanged
throughout the follow-up period.

Metatarsal alignment was calculated by the relationship
of metatarsal length I / II: index plus: 1>2; index plus/

Table 3 Assessment of alignment according to the American
Orthopaedic Foot and Ankle Society (AOFAS) score

Preoperative alignment Postoperative alignment

Good Fair, no symptoms Poor
Good 0 0
Fair, no symptoms 22 19
Poor 156 101 55

@ Springer

minus: 1=2; index minus: 1<2 (Table 6). In 43.8% of all
feet Scarf osteotomy had led to a shortening of the
metatarsal, which altered the metatarsal alignment. Further
analysis illustrated no correlation to metatarsalgia or
function at the fist MTP joint.

Radiographic signs of arthritis (subchondral cysts,
narrowing of the joint space and osteophytes) were
evaluated. During the preoperative assessment 60 feet
revealed early radiographic signs of arthritis. More than
half of these patients (37 feet; 61.6%) showed a distinct
worsening of the pre-existing degenerative joint lesions (p<
0.05). In 118 feet the MTP 1 joint was assessed as normal.
At follow-up 13 feet (11%) had developed distinct signs of
arthritis.

We performed a linear regression analysis to evaluate the
influence of pre-existing radiographic signs of arthritis at
MTP 1 on the clinical outcome. In patients (118 feet) with a
regular radiographic appearance of the MTP 1 joint the
mean AOFAS score was 48.1 points preoperatively and
94.0 points at follow-up. The patients (60 feet) with pre-
existing radiographic signs of MTP 1 joint arthritis
displayed significantly (p<0.05) worse clinical results
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Table 4 American Orthopaedic

Foot and Ankle Society Assessment Preoperative Three months 44.9 months p-values
(AOFAS) forefoot score at pre-
operative assessment, three Pain 17.9 37.0 36.8 p<0.001
months after surgery and at the Function 54 92 8.9 p<0.001
latest follow-up (44.9 months) Shoe ware 58 3.8 86 p<0.05
ROM (MTP 1) 7.2 9.1 8.4 p>0.05"
ROM range of motion, MTP ROM (IP 1) 49 4.8 35 p<0.05"
metatarsophalangeal joint, /P .
interphalangeal joint Stability (MTP 1) 1.9 5.5 4.9 p<0.01*
a During the follow-up period Calluses 1.3 32 5.4 p<0.001
ROM at MTP 1/ IP 1, stability Alignment 1.4 15.2 12.9 p<0.001*
at MTP 1, and toe alignment o] 45.8 92.8 89.4 p<0.01

worsened significantly (p<0.05)

(mean values: 42.7 points preoperatively, 83.3 points
postoperatively).

Complications

Within the first six weeks after surgery we observed five
delayed wound healings (2.8%) and five fractures (2.8%) of
the first metatarsal. Three fractures occurred at the proximal
end of the osteotomy; they healed uneventfully with a large
callus formation, but some loss of correction. The remaining
two fractures were located distally and obviously associated
with a marked troughing (Fig. 2). These two patients

underwent revision (hardware removal, internal fixation).
Screw malposition and hardware overlength (3 feet, 1.7%) led
to early hardware removal. This complication rate corresponds
to that in the literature [18]. We observed no pseudarthrosis,
algodystrophy, osteonecrosis or deep venous thrombosis.

At the final follow-up, 12 patients (6.7%) had undergone
a reoperation. Due to symptomatic arthritic changes of the
first metatarsophalangeal joint, MTP 1 arthrodesis was
performed in three patients. The remaining nine patients
presenting with recurrent hallux valgus deformity required
another metatarsal osteotomy (two feet) or an arthrodesis of
the first MC joint (seven feet).

Fig. 1 Follow-up of a 62-year-old woman presenting with an excellent
correction over more than five years. a Preoperative radiograph
indicating the metatarsus varus and hallux valgus deformity (first
intermetatarsal angle 20 degrees, hallux valgus angle 35 degrees,
subluxation of the first metatarsophalangeal joint). b Three months after

the operation (first intermetatarsal angle 9 degrees, hallux valgus angle 0
degrees, congruent first metatarsophalangeal joint). ¢ Sixty-one months
after the operation (first intermetatarsal angle 9 degrees, hallux valgus
angle 0 degrees, congruent first metatarsophalangeal joint)
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Table 5 Time dependent changes in angular measurements of hallux valgus angle (HV), first intermetatarsal angle (IM 1), and hallux valgus
interphalangeus angle (HVI)

Angular measurements Preoperative Three months 44.9 months p-value
HV angle 39.0° (12°-76°) 12.5° (=10°-24°) 24.8 (—10°-39°) p<0.001*
IM1 angle 13.8° (9°-21°) 8.8°(1°-14°) 10.7° (1°-17.4°) p<0.05%
HVI angle 7.4° (0°-25°) 8.8° (0°-28°) 9.7° (6°-35°) p<0.05%*
HVI angle (Scarf+Akin) 15.8° (9°-36°) 5.4° (=3°-9°) 4.9° (—=5°-8°) p<0.001

* During the follow-up period HV angle, IM 1 angle and HVI angle worsened significantly (p<0.05)

Discussion

Referring to the AOFAS forefoot score, our results of the
Scarf osteotomy were comparable to other studies [2, 7, 12,
16]. As reported by other authors, perioperative complica-
tion rate was low (4.5%) [12, 18].

The mean correction of hallux valgus angle (20.2°) and
first intermetatarsal angle (4.1°) also corresponded to those
in the literature [2, 7, 12, 16].

The most unexpected result of this study was that the
radiological outcome of isolated Scarf osteotomies had
worsened with time (Figs. 3a—c and 4a—c). Although a
time-dependent loss of correction was often estimated for
first metatarsal osteotomies, it had not been stated clearly
for the Scarf osteotomy. Due to the design of our study we
were able to elucidate some aspects that were critical for the
outcome of the Scarf osteotomy.

Compared to the results we evaluated three months
after surgery, we found that some radiographical findings
(hallux wvalgus angle, hallux valgus interphalangeus
angle, first intermetatarsal angle, MTP joint congruency)
had worsened after a mean follow-up period of 44.9
months. Systematically reviewing these patients, we
realised that the preoperative degree of HV deformity
had a significant influence on the final clinical outcome.
Patients with a HV angle exceeding 30 degrees preoper-
atively presented with worse results compared to patients
with a HV angle less than 30 degrees. This correlation
had only been mentioned once in the literature [12]. On
the other hand the first IM angle did obviously not affect
the final outcome.

Further assessment showed that joint congruency was
also crucial for the outcome. Retrospectively we realised
that most of those feet, which did not display a perfect joint
congruency after three months, had developed a recurrent
hallux valgus deformity at follow-up. Only 55% of the
great toes were assessed as perfectly aligned. Discussing
these results leads back to the surgical technique. Pivoting
the first metatarsal head is required to correct the distal
metatarsal articular angle and obtain a congruent joint. Due
to the Z-shaped design of the osteotomy, rotating the distal
fragment is technically demanding and requires shortening
of the first metatarsal by removing bone wedges from the
two transverse cuts. However this procedure will inevitably
reduce the correction of the IM 1 angle, which is counter to
the goals of treatment.

On the other hand the lateral release, which is essential
in severe hallux valgus deformity with an incongruent joint,
was probably not done adequately via the intraarticular
approach. The inherent limitations of the transarticular
approach have also been mentioned by other authors [21].

As a consequence we recommend limiting the indication
for a classic Scarf osteotomy to patients with a normal distal
metatarsal articular angle. In patients with a distinct lateral
tilt of the metatarsal cartilage surface, alternative osteotomies
(e.g. Chevron-type cut) should be taken into consideration to
facilitate rotation of the distal metatarsal fragment [13].

Scarf osteotomy has been demonstrated to effectively
restore a normal plantar pressure distribution [2]. In our
patients metatarsalgia had improved in more than 70% of
the affected feet. Nevertheless, 5% of patients complained
of the onset of metatarsalgia after the operation. Critically

Table 6 Metatarsal alignment

Postoperative Preoperative
Index minus Index plus / minus Index plus
82 65 31

Index minus 82 47 (72.3%) 2 (6.4%)

Index plus / minus

18 (27.7%) 29 (93.6%)
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Fig. 2 CT scan of the distal (transversal plane) metatarsal clearly
illustrating the troughing effect

reviewing these patients we considered elevation of the first
metatarsal to be responsible for the metatarsalgia. Trough-
ing of the two diaphyseal fragments has often been
suggested to be critical in Scarf osteotomy [5]. On the
other hand this is a well known problem even in distal
metatarsal osteotomies [15]. In two patients suffering from
a distal fracture we were able to clearly illustrate the
troughing effect on CT scans (Fig. 1). While a huge amount

of troughing (35%) was reported in a small series of
patients [5], this complication was rare in our series as in
other published series [18].

In 19% of our patients the pain level did not change or
became worse after the operation. Retrospectively, 96% of
these feet displayed a decreased range of motion at the first
MTP joint, frequently corresponding to severe or moderate
signs of arthritis on X-rays preoperatively. As mean
reduction of metatarsal length (3.2 mm) did not differ from
other studies [12] a decreased joint pressure could be
expected even in these patients. However, 11% of our
patients developed arthritic changes at the MTP joint
postoperatively and more than 60% of those feet with pre-
existing radiological signs of arthritis demonstrated a distinct
worsening of degenerative changes. Since comparable results
have been known even from open-wedge osteotomies of the
cuneiform, the development of arthritis does not seem to be
specific to metatarsal osteotomies [10].

The range of motion at the MTP 1 joint is considered to
be a very important variable in assessing the postoperative
outcome [17]. Nevertheless, we observed an impairment of
joint function after Scarf osteotomy, which has also been
mentioned by other authors [7, 14]. In conclusion, the
metatarsal shortening alone is not.sufficient to prevent
arthritic changes at MTP 1 and to alleviate pain in patients

Fig. 3 Follow-up of a 57-year-old woman presenting with a recurrent
deformity after 2.4 years. a Preoperative radiograph indicating the
metatarsus varus and hallux valgus deformity (first intermetatarsal
angle 19 degrees, hallux valgus angle 35 degrees, subluxation of the
first metatarsophalangeal joint). b Three months after the operation

(first intermetatarsal angle 7 degrees, hallux valgus angle 20 degrees,
congruent first metatarsophalangeal joint). ¢ Twenty-nine months after
the operation (first intermetatarsal angle 13 degrees, hallux valgus
angle 0 degrees, congruent first metatarsophalangeal joint)
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Fig. 4 Follow-up of a 71-year-old woman presenting with a recurrent
deformity after 4.9 years. a Preoperative radiograph indicating the
metatarsus varus and hallux valgus deformity (first intermetatarsal
angle 16 degrees, hallux valgus angle 38 degrees, subluxation of the
first metatarsophalangeal joint). b Three months after the operation

with pre-existing arthritic changes at the first MTP joint.
We therefore recommend that the Scarf osteotomy should
be avoided in patients with pre-existing clinical and
radiological signs of arthritis. Further shortening of the
first metatarsal in combination with a phalangeal osteotomy
will probably lead to a more successful outcome.

Range of motion at the MTP 1 joint worsened in more
than 20% of our patients. This functional impairment after
Scarf osteotomy has also been mentioned by other authors
[7, 9]. However, the decreased range of motion does not
seem typical of diaphyseal osteotomies, because this
phenomenon has also been described for distal osteotomies
[13, 14, 19].

From our clinical experience we did not anticipate that the
isolated Scarf osteotomy had an influence on function and
alignment of the first interphalangeal (IP) joint. In 14% of the
feet presenting primarily with a normal range of motion at
the first IP joint we noticed a significant reduction in joint
function. These results did not reveal any correlation to the
alignment of the first ray, the function at the MTP 1 joint or
radiographic signs of arthritis at both joint levels. The
radiographically assessed hallux valgus interphalangeus
(HVI) angle, which remained unaffected within the first
three months, developed a significant increase at the latest
follow-up. The impaired joint function at the IP level may be
attributed to the altered course of the extrinsic tendons
attached at the base of the distal phalanx.

@ Springer

(first intermetatarsal angle 8 degrees, hallux valgus angle 5 degrees,
congruent first metatarsophalangeal joint). ¢ Fifty-nine months after
the operation (first intermetatarsal angle 12 degrees, hallux valgus
angle 20 degrees, incongruent first metatarsophalangeal joint)

Critically assessing the results of our study we found
various - problems that were identified after thoroughly
evaluating the clinical and radiological results. It was not
surprising that the AOFAS scale did not reflect the outcome
of hallux valgus surgery properly [22]. Radiological
parameters should always be assessed to encompass all
aspects.

In advising to the classical Scarf osteotomy we suggest a
meticulous selection of patients.

Patients with obvious signs of arthritis do not respond
well to the classical type of Scarf osteotomy with limited
shortening of the metatarsal. Additional shortening osteot-
omy of the proximal phalanx or further shortening of the
first metatarsal should be considered.

Subsequent enlargement of the HVI angle, which may
result in an impingement of the second toe and impairs
cosmetic appearance, should be routinely addressed with a
phalangeal osteotomy.

As joint congruency has been evaluated to be crucial for
the great toe alignment, the classical Scarf osteotomy should
not be recommended in patients with an increased lateral tilt
of the metatarsal articular surface. Alternate osteotomies, e.g.
Chevron type osteotomy, are thought to be superior.
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Salvage of complications of hallux
valgus surgery
Daniel E. Lehman, MD

Ortholndy, 8450 Northwest Boulevard, Indianapolis, IN 46278, USA

The correction of hallux valgus deformities is one of the most commonly
performed foot and ankle procedures. As with any procedure, there are compli-
cations which may arise following surgery. The rate of complications in hallux
valgus surgery ranges from 10% to 55% [1]. Some of the complications are not
amenable to corrective treatment. This article focuses on some of the more
common complications that are seen in hallux valgus correction and their
appropriate surgical and nonsurgical treatment.

Complications that are addressed in this article include recurrence of deform-
ities, avascular necrosis, hallux varus, nonunion of metatarsal osteotomies, and
malunion of metatarsal osteotomies. This paper also focuses on the more common
surgical procedures, including proximal and distal chevron osteotomies, the
Mitchell osteotomy, the Ludloff osteotomy, and the proximal crescentic osteotomy.

Recurrent deformity

One of the most apparent complications is recurrence of the hallux valgus
deformity. The reported incidence of recurrence following hallux valgus surgery
was reported to be as high as 16% [2—11]. A preoperative evaluation to ensure
that the chosen procedure has enough corrective ability to address and correct the
patient’s deformity most appropriately prevents this complication. The use of a
particular osteotomy is based upon the preoperative measurement of the inter-
metatarsal (IM) angle, hallux valgus angle, and distal metatarsal articular angle
(DMAA). The congruence of the first metatarsophalangeal (MTP) joint should
also be evaluated. Determination of the joint congruence can be difficult.

Initially, the distal chevron osteotomy was indicated for an intermetatarsal
angle of < 15° and a hallux valgus angle of <35°. This was also recommended for
a congruent joint. More recent articles recommended the distal chevron for an
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intermetatarsal angle of < 12° and a hallux valgus angle of <30°[5,10,12]. The
Mitchell osteotomy is better able to correct a more severe deformity and is
generally used for an intermetatarsal angle of < 15° to 18° and a hallux valgus
angle of <35° to 40° [5,12].

If the intermetatarsal angle is > 12° and the hallux valgus angle is > 30°, then
a more proximal osteotomy is generally used. This may include the proximal
chevron, proximal crescentic, or Ludloff osteotomy. Because the osteotomy is
performed more proximally, the potential correction of the angular deformity is
greater. Unfortunately, the more proximal location also increases the risk of
malunion of the osteotomy, particularly with regard to the issues of shortening
and dorsal angulation.

When a patient presents with a recurrent hallux valgus deformity, it is helpful
to assess the preoperative radiographs to determine if the recurrence was the
result of the choice of a procedure that was not strong enough to correct the
deformity. Other issues that should be investigated include the presence of
hypermobility of the medial cuneiform—first metatarsal joint, as well as an
assessment of the distal metatarsal articular angle.

Fig. 1. (A) 65-year-old male with symptomatic recurrent hallux valgus deformity 4 years following
surgical correction. (B) Postoperative radiograph following proximal chevron osteotomy and distal
capsular soft-tissue reconstruction. Patient is asymptomatic.
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If the recurrence of the deformity is asymptomatic, the patient is best advised
to simply observe the foot as the likelihood of successful revision is reduced [13].
If symptoms are present that are due to the recurrent deformity, than a revision
surgery may be considered. Before performing surgery, it is imperative to
determine why the initial surgery was not successful to reduce the risk of a
second recurrence.

The subsequent deformity must then be evaluated as is done with a primary
hallux valgus deformity. Unique issues that must be considered include the
adequacy of the medial soft tissues, the adequacy of the medial eminence resection,
and the status of the first MTP joint. Radiographically, the intermetatarsal, hallux
valgus angle, and distal metatarsal articular angles must be evaluated (Fig. 1).

Surgical treatment should be undertaken using the same guidelines for
correction of a primary hallux valgus deformity. Because of the influence of
the DMAA in recurrence, it may be necessary to perform either a double
metatarsal osteotomy to correct the DMAA or to use an Akin osteotomy of the
proximal phalanx to create a more normal appearing foot. The Akin osteotomy
does not realign the tendon orientation around the first MTP joint and should
rarely be used alone to correct a recurrent deformity. Sammarco and Idusuyi [14]
recommended the routine use of a proximal osteotomy even in those patients
whose IM angle was <15°.

Avascular necrosis

Avascular necrosis (AVN) of the first metatarsal head is a condition that
primarily arises as a result of distal metatarsal osteotomies. This has primarily
been described following the distal chevron osteotomy; the incidence of avas-
cular necrosis is variable and ranges from 0% to 76% [15-22].

Traditionally it was believed that the incidence of AVN was influenced by the
use of a second incision over the first intermetatarsal space to release the adductor
tendon and lateral capsule. Shereff et al [23] demonstrated that the blood supply
to the distal first metatarsal is through the dorsal lateral artery which enters the
first metatarsal through the dorsolateral aspect of the first metatarsal. This artery
is at risk with an incision placed in the first intermetatarsal space. The arterial
network around the first metatarsal is also at risk with penetration of the lateral
cortex of the first metatarsal by the saw blade at the time of the osteotomy.
Additionally, Jones et al [24] defined a safe zone for performance of the distal
chevron osteotomy which is associated with a reduced risk of AVN (Fig. 2).

Several investigators demonstrated a low incidence of avascular necrosis with
the use of a second lateral incision. This incidence has ranged from less than 2%
[18] to 40% [17]. An alternative to the use of a second incision is a release of the
lateral capsule and adductor tendon through the joint [25].

Avascular necrosis of the first metatarsal head can also occur following a
Mitchell osteotomy, although this is less common. The highest incidence of AVN
following a Mitchell osteotomy is 2.5% [26].
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Fig. 2. Relationship between first metatarsal arterial supply and chevron osteotomy exit sites. Safe
zone is outline in cross hatch. (From Jones KA, Feiwell LA, Freedman EL, et al. The effect of chevron
osteotomy with lateral capsular release on the blood supply to the first metatarsal head. J Bone Joint
Surg 1995;77A:197-204; with permission.)

Following a distal chevron osteotomy, transient radiographic changes may be
seen in the first metatarsal head. Typically, these are not significantly symp-
tomatic and may resolve. Rarely, the patient may develop complete avascular
necrosis of the first metatarsal. Even in this situation, the patient may be
asymptomatic. In those patients who are symptomatic, nonoperative treatment
can be undertaken with the use of a full-length foot orthosis with a Morton’s
extension under the great toe. This serves to splint the toe and reduce the amount
of stress that is applied across the first MTP joint.

Various procedures were described to alleviate more pronounced symptoms.
For less severe cases, a synovectomy of the first MTP joint, possibly combined
with subchondral drilling, is an option. More severe cases may require either a
resection arthroplasty, such as a Keller procedure or a first MTP fusion. If arthrod-
esis is undertaken, it may be necessary to use an interpositional bone graft to
maintain the length of the first ray while adequately removing the avascular bone.
The length of time to bone consolidation is typically increased in these patients.

Hallux varus

Hallux varus may develop after correction for hallux valgus. This more
commonly occurs following a proximal metatarsal osteotomy than after a distal
chevron osteotomy. The incidence rate of hallux varus following a proximal
metatarsal osteotomy was reported to be as high as 10% to 12% [6,27—-30]. Most
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patients with hallux varus are asymptomatic, especially if the hallux varus
measures < 10° [51] and, therefore, do not necessarily require treatment [5].

Each case of hallux varus must be carefully evaluated to determine the exact
etiology. Hallux varus can arise simply because of overplication of the medial
capsule. It may also be seen as a result of excessive resection of the medial
eminence or following excision of the lateral sesamoid. Patients are also at an
increased risk of hallux varus if a negative intermetatarsal angle has been created
by shifting the distal fragment of the metatarsal too far laterally when performing
a proximal metatarsal osteotomy.

As discussed earlier, most patients with hallux varus are asymptomatic. If pain
occurs, it may be due to either the subluxation of first MTP joint leading to an
alteration of the first MTP joint mechanics or to difficulty with shoewear. With
long-standing deformities, arthritis of the first MTP joint may develop. This
limits the options for salvage.

A large number of salvage operations have been described in the literature.
Most of these have been performed only in small series [31]. In general, these
procedures can be grouped into soft-tissue releases, tendon transfers, arthroplasty,
or arthrodesis. It may be necessary to combine two or more procedures depending
upon the nature of the deformity (Fig. 3).

Before proceeding with correction of the hallux varus deformity, one must
determine whether the deformity is purely due to medial angulation at the first MTP
joint or whether a component of clawing is also present. In most instances,
correction of the deformity will include a lengthening of the medial capsule. If
there is a significant clawtoe deformity, than a lengthening of the extensor hallucis
longus tendon may also be necessary. Johnson and Spiegl [32] described an
extensor hallucis tendon transfer deep to the transverse metatarsal ligament that is
combined with an interphalangeal arthrodesis. In their report of 15 patients, all
patients who were followed were satisfied. Skalley and Myerson [33] reported that
more than 40% of their patients complained of first MTP joint stiffness after a
similar procedure. For this reason, Myerson et al [34,35] reported on a transfer of
the extensor hallucis brevis that reduces first MTP stiffness (Fig. 4).

For the elderly patient, a Keller arthroplasty is a relatively simple solution. The
excision of the base of the proximal phalanx decompresses the joint and allows
for correction of the hallux varus deformity. This is also a good option for
patients with significant first MTP arthritis.

In the younger patient with arthritis, a first MTP arthrodesis is a predictable
means of addressing the deformity and the pain from arthritis. This is also helpful
for those patients who have excessive resection of the medial eminence with
subsequent joint arthrosis (Fig. 5).

Nonunion of osteotomies

Nonunion of osteotomies is rare in hallux valgus surgery. Most procedures are
performed through metaphyseal bone which usually heals predictably following
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Fig. 3. (A) Preoperative radiograph of 13-year-old female with symptomatic hallux valgus. (B)
Radiograph taken 6 months postoperatively showing hallux varus. Patient is having difficulty with
shoewear. (C) Following hallux varus correction with soft tissue realignment and distal metatarsal
osteotomy, alignment is improved.

surgery. Additionally, modern fixation techniques allow for more rigid fixation
following surgery. This also reduces the risk of nonunion.

The reported risk of nonunion following metatarsal osteotomy varies. Fol-
lowing a distal chevron osteotomy, nonunion is rarely reported but can occur. The
occurrence of nonunion following a Ludloff osteotomy is also rarely reported [7].
With the use of a Mitchell osteotomy, the risk of nonunion is also rarely seen
although O’Malley et al [36] described the treatment of three patients who
developed a nonunion following a Mitchell osteotomy. Similarly, the more
proximal osteotomies also have a low incidence of nonunion.

Prevention of nonunion is influenced by surgical technique and postoperative
immobilization. Chevron osteotomies should subtend an angle of <70° as an
increased angle will reduce the stability of the osteotomy and may increase the
risk of nonunion [37-39]. Because of the inherent stability of the chevron
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Fig. 3 (continued).

osteotomy, the use of fixation with this procedure has been a subject of debate.
Theoretically, the use of fixation should decrease the risk of nonunion. Because
of the low incidence of nonunion, this has not been demonstrated in studies to
date [40,41]. The chevron osteotomy also allows for a more aggressive post-
operative weightbearing protocol using a wooden-soled shoe.

The Mitchell osteotomy is significantly less stable than the chevron osteot-
omy. Consequently, it is associated with an increased risk of nonunion. To reduce
the risk of nonunion and loss of position, a variety of modifications to the
Mitchell osteotomy were described, including the use of k-wires, Herbert screws,
and interfragmentary screws [42—45].

More proximal metatarsal osteotomies also have an increased risk of nonunion
and malunion. This is related to the increased lever arm of the first metatarsal
which increases the stress being applied to the osteotomy site. The chevron
osteotomy was shown to have a greater intrinsic stability as demonstrated by a
higher load to failure [28,46]. Again, the incidence of nonunion is low enough
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A

Fig. 4. (A) Extensor hallucis brevis tendon is divided at musculotendinous junction. (B) Distal stump
of extensor hallucis brevis tendon is routed deep to transverse metatarsal ligament. A drill hole is
made transversely through the distal first metatarsal. (C) Extensor hallucis brevis is passed through
drill hole and sewn into medial soft tissues. (From Juliano PJ, Myerson MS, Cunningham BW.
Biomechanical assessment of a new tenodesis for correction of hallux varus. Foot Ankle Intl
1996;17:17-20; with permission.)
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Fig. 5. (A) Postoperative radiograph of 67-year-old female following hallux valgus correction
and attempt to correct postoperative hallux varus. (B) Radiograph following successful first
MTP arthrodesis.

that it is difficult to demonstrate a clinically significant difference in the rate of
nonunion when comparing the proximal metatarsal osteotomies. The Ludluff
osteotomy was recently shown to be more stable than either a proximal chevron
or crescentic osteotomy [47].

Nonunion, although rarely encountered, is usually symptomatic. The patient
will present with complaints of pain and possibly persistent swelling. The pain is
usually worse when the patient is on their feet.

Conservative treatment options are limited. The use of a rigid, rocker bottom
shoe modification or a Morton’s extension could be considered although this is
unlikely to provide adequate pain relief. An external electrical bone stimulator can
be used in an attempt to accomplish union if revision surgery is not immediately
desired. Typically, the nonunited osteotomy must be addressed surgically.

Surgical treatment includes debridement of the nonunion site, the placement of
autogenous bone graft, and fixation. Bone graft can usually be harvested from the
distal tibial metaphysis which eliminates the need for an iliac crest graft (Fig. 6).
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Fig. 6. (A) Incomplete union 3 years following proximal metatarsal osteotomy. (B) Postoperative
radiograph showing successful consolidation with use of distal tibial bone graft.

If there has been significant erosion, a tricortical graft from the iliac crest is used
to provide structural integrity. Fixation may be accomplished either with k-wires,
screw fixation, or a plate depending upon the location and geometry of the
nonunion. Following treatment for a nonunion, the patient is nonweightbearing
for approximately 6 weeks before advancing weightbearing.

Metatarsal malunion

The concept of metatarsal malunion includes two primary deformities, short-
ening and dorsal malunions of the distal fragment. All metatarsal osteotomies are
associated with some degree of shortening. The extent of shortening is dependent
upon the type of osteotomy. The distal chevron osteotomy is associated with
minimal shortening. Some studies showed shortening that ranged up to 6 mm;
however, most studies showing shortening of 2.0 to 2.5 mm [16,17,48—53].
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Proximal metatarsal osteotomies are similarly associated with relatively small
amounts of shortening. Studies did not show any significant differences with
regards to shortening when comparing the proximal chevron osteotomy and the
crescentic osteotomy. Both osteotomies are associated with shortening of 2.0 to
2.5 mm [6,27,28,54]. The Ludluff osteotomy was reported to have an average
shortening of 1.7 mm [7].

The Mitchell osteotomy is associated with the greatest degree of shortening.
This osteotomy is associated with shortening of 3 to 7 mm [8,42,45,55]. One of
the major preoperative contraindications to the Mitchell osteotomy is patients in
whom there is excessive shortening of the first metatarsal in relation to the
second metatarsal.

A shortened first metatarsal is generally associated with transfer metatarsalgia.
This is usually seen under the second metatarsal although it can also effect the
lateral metatarsal heads as well. When shortening is seen, the possibility of a
dorsal malunion must also be evaluated.

Shortening of the first metatarsal can be treated with a foot orthosis. This
should be a full length orthosis which includes a metatarsal pad and stress relief
under the affected metatarsal head. A Morton’s extension also helps to increase
the weightbearing capacity of the medial side of the foot.

If the patient continues to demonstrate symptoms that are not responsive to
conservative treatment, then a lengthening procedure becomes an option. Length-
ening may be done either in one stage or by distraction osteogenesis using a mini-
external fixator. Lengthening is associated with increased stiffness of the first
MTP joint. Lengthening also causes the dorsal skin to become taut for closure.
For these reasons, lengthening should be undertaken only if the symptoms are not
amenable to conservative treatment.

Single-stage lengthening is generally done using a tricortical bone graft. This
may be performed with either an allograft or an autograft. Iliac crest graft is
generally of an appropriate contour for lengthening of the first metatarsal. The
metatarsal is best lengthened in the metaphyseal region. Fixation is obtained
using either a dorsal plate or screw fixation. The author prefers to contour a
Synthes modular hand plate over the dorsal surface of the metatarsal. Following
the procedure, immobilization is maintained in a short leg cast until consolida-
tion is obtained. It has been the author’s practice to maintain the patient
nonweight bearing until the graft is consolidating at the proximal and distal
interfaces (Fig. 7).

Lengthening may also be done using a distraction osteogenesis technique.
This type of lengthening is better used for more severe defects, as a greater
amount of length may be obtained. Both techniques are associated with a
tendency to increase stiffness in the first MTP joint; for this reason vigorous
postoperative therapy is required to maximize the range of motion of the first
MTP joint. Stiffness seems to be more of an issue in patients in whom a single
stage lengthening was performed [56].

If the patient is experiencing symptoms that are caused by a transfer lesion
isolated to a single lesser metatarsal, the problem can be addressed by a
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Fig. 7. (A) Shortened first metatarsal following distal chevron osteotomy. (B) Postoperative
radiograph following single stage lengthening with tricortical iliac crest bone graft and dorsal plate
fixation. (C) A/P radiograph following plate removal.

dorsiflexion ostetomy of the lesser metatarsal. In performing this, it is important
to ensure that the adjacent metatarsals will not become prominent after the
osteotomy as a result of simply transferring the lesion laterally. A shortening or
dorsiflexion osteotomy of the second metatarsal is most helpful for treatment of
transfer lesions under the second metatarsal in patients with a long second
metatarsal (Fig. 8).

Malunion of the first metatarsal may also include a dorsal malunion. This may
be seen with any type of metatarsal osteotomy, but is most commonly reported
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Fig. 8. (A) Patient with painful callous under second metatarsal head following hallux valgus
correction. (B) Treatment with shortening osteotomy of the second metatarsal.

with a crescentic osteotomy. A dorsal malunion may arise as a result of a variety
of factors. One factor is improper orientation of the osteotomy. If the osteotomy
is aligned in a dorsiflexed position, this will result in a dorsal malunion. The
geometry of the first metatarsal is easily malpositioned. When making a cut for
an osteotomy, it is imperative that care is taken to ensure that the osteotomy is
made in a plane that is perpendicular to the long axis of the first metatarsal. The
saw blade should be oriented in a perpendicular or even a slightly plantar
direction as a cut is made from the medial side to the lateral side. This will result
in at least no dorsiflexion or even a little plantarflexion as the distal fragment is
angulated laterally.



http://cbs.wondershare.com/go.php?pid=5482&m=db

Elimina la filigrana digital ahora

D.E. Lehman / Foot Ankle Clin N Am 8 (2003) 15-35 29

Fig. 9. (A) Recurrent hallux valgus deformity associated with painful second hammertoe. (B) Lateral
radiograph demonstrating dorsiflexed first metatarsal. (C,D) Treatment with interpositional iliac crest
graft combined with closing wedge distal chevron osteotomy. Second toe was treated with a fusion of
the Proximal Interphalangeal Joint (PIP) joint.

A dorsal malunion may also arise if the osteotomy surfaces are not congruent.
This can occur if the saw blade is not of a sufficient length to complete the cut
through the metatarsal. If the blade is too short, the bone will crack on the far
cortex. This can lead to a spike of bone that can impede congruency of the bony
surfaces as fixation is attempted. More importantly, if the osteotomy is not
securely fixed, or if there is a loss of fixation because of fracture, then a dorsal
malunion may occur. Several investigators documented the development of a
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Fig. 9 (continued).

dorsal malunion on a delayed basis despite solid fixation and appropriate
alignment of the osteotomy [5,57]. This is most commonly seen with a crescentic
osteotomy. For this reason, careful protection of the osteotomy should be
undertaken until healing has occurred.

Patients with a dorsiflexion malunion will typically complain of pain that is
caused by the transferring of pressure under the adjacent metatarsals. This is
usually associated with the development of a transfer lesion under the lesser
metatarsal heads. Initial treatment of this should be conservative. This is best
addressed with a full-length foot orthosis that includes a metatarsal pad to
decrease the pressure being applied under the affected metatarsal heads.

If the patient does not respond to conservative treatment, then surgical
correction can be undertaken. Surgical treatment is similar to that used for a
shortened metatarsal and includes a corrective osteotomy at the site of the dorsal
angulation. This can be accomplished with a crescentic saw blade with rotation of
the distal fragment to bring the first metatarsal head in line with the adjacent
metatarsal heads. If there is any significant shortening, then the osteotomy is
performed with an interpositional bone graft that is wedged to correct the dorsal
malunion. The bone graft can be either allograft or autograft. As with osteotomies
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Fig. 9 (continued).

for correction of shortening, it is imperative to minimize weightbearing until the
graft has consolidated (Fig. 9).

Summary

Complications following hallux valgus surgery can occur and are a frequent
source of patient dissatisfaction. The treatment of these complications begins
with careful preoperative planning to ensure that the chosen procedure is
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Fig. 9 (continued).

appropriate for the specific patient. When complications occur, treatment must
also be individualized to address the symptoms of the patient. This article
presented an overview of the more common complications that are seen
following hallux valgus surgery. Nonsurgical and surgical options for treatment
were outlined to assist in the management of these complications.
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KEY POINTS

e Ankle sprains are the most common musculoskeletal injury in athletes.

e Treatment should consist of activity modification and pain control with transition to early
range of motion and functional rehabilitation to allow for quicker return to function and
decreased reinjury rates.

e Patients with functional or mechanical instability that do not improve with rehabilitation or
preventative measures should be considered for operative reconstruction of the lateral lig-
aments to prevent chronic degeneration, dysfunction, or deformity.

e Concurrent findings, such as osteochondral injury, peroneal tendon injury, loose bodies,

impingement, and tarsal coalition, should be considered in patients with continued ankle

pain. Advanced imaging with MRl and arthroscopy are tools to further evaluate these con-
current injuries.

Athletes should return to play only after range of motion and strength of the injured ex-

tremity has returned. Athletes with history of prior ankle sprain should be prophylactically

treated with either taping or bracing during participation in sport to prevent further and re-
petitive injury.

INTRODUCTION

Ankle sprains and lateral ankle instability are exceedingly common injuries. However,
the incidence of injury varies depending on the activity level of the studied population.
These injuries occur most often during axial loading of the foot with inversion stress
and a plantar-flexed foot.! Subsequent repeat ankle sprain or improper rehabilitation
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following initial injury can result in lateral ankle instability in up to 20% of patients.?™
Instability is either functional or mechanical in nature. Functional lateral ankle insta-
bility is often subjective without physical laxity of the joint and is a result of deficits
in proprioception, postural control, or muscle strength.®> Mechanical lateral ankle
instability results as a structural deficiency in the surrounding ligaments of the ankle
leading to increased laxity and unnecessary motion about the joint.> Both mechanical
and functional ankle instability, if improperly managed, can put athletes at risk of
further injury. Injury to the syndesmosis, sometimes referred to as high ankle sprain,
is an additional form of ankle instability that is often more severe in extent and
outcome.® Disruption of the anatomic structures of the syndesmosis can also lead
to mechanical ankle instability, pain, and delayed recovery.

With the frequency of ankle sprains, lateral ligament instability, and syndesmotic in-
juries, it is essential to understand the underlying cause and risk factors for these con-
ditions. Greater understanding allows for proper prevention, diagnoses, and treatment
of athletes with these conditions. Appropriate initial treatment is critical to returning
athletes to sport and preventing long-term morbidity. This article investigates the
epidemiology, anatomy, diagnosis, and management of patients with ankles sprains
and lateral ankle injuries.

EPIDEMIOLOGY AND RISK FACTORS

The incidence rate of ankle sprains is 2.15 per 1000 person-years in the general pop-
ulation of the United States.® However, incidence rates increase with exposure to
sport occurring at a rate of 3.4 injuries per 1000 athlete exposures in the National
Basketball Association and 2.06 per 1000 athlete-hours in soccer players.” 8 Similarly,
lateral ankle sprain and syndesmotic sprain are the most common foot and ankle in-
juries in collegiate football players occurring in 31% and 15% of players, respec-
tively.® Although ankle injury is more common in collision sports, ankle sprains are
frequently reported as the most common injury regardless of the type of athletic
exposure.” 12

The incidence of ankle sprains also varies with demographics. Ankle sprains are
more common in younger age groups, 15 to 19 years of age, and specifically males.®
Some studies have shown an increased incidence in female athletes, whereas others
demonstrate increased incidence in males.®'® The true difference in gender may be
sport specific. Several studies have shown increased frequency of ankle sprains in fe-
male basketball players compared with their male counterparts or when compared
with their female colleagues who participate in other sports, such as lacrosse, field
hockey, volleyball, and soccer.'* ¢

Multiple studies have attempted to identify specific anatomic and physical risk fac-
tors for ankles sprains and chronic ankle instability. There is evidence to suggest
increased frequency of ankle sprains in athletes with increasing body mass index
and lower physical activity.'”'® Some authors suggest athletes with muscle imbal-
ances have an increased risk for ankle instability, whereas others have found signifi-
cant risk with how the calcaneus moves during gait.””"'® Poor postural stability has
also been identified as a possible risk factor.'®

Previous authors support the theory that some of these risks can be modified,
whereas others are fundamental to the athlete and cannot be changed. Modifiable
risk factors for ankle sprains include body mass index; use of preventative therapies,
such as braces or tape; strengthening; participation in sport; player positions; and
even playing surfaces and equipment.® 32927 Nonmaodifiable risk factors include de-
mographic factors, such as age, gender, and race, and anatomic factors, such as limb
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alignment, anatomic variation, and joint laxity."®'81° However, the true relevance of
these risk factors, modifiable or not, are difficult to discern because large systematic
reviews evaluating such factors have poor consensus.??2%

Identifying risk factors and demographic contributions for syndesmosis injury in ath-
letes has been more difficult with limited studies showing significance for specific risk
factors. However, vertical jump distance and balance may play a role.'? Additionally, in
football, player position has been shown to have different rates of ankle injury.®

PATHOANATOMY

Unlike other joints in the body the tibiotalar joint is inherently stable given the comple-
menting structures of the medial malleolus of the tibia and the medial shoulder of the
talus. This structural stability continues on the lateral side with lateral malleolus of
the fibula; however, the fibula is able to change positions to accommodate motion
of the talus during ankle movement.?* The boney constraints of the medial and lateral
aspects of the ankle joint provide significant stability in the coronal plane attributing to
the predominant motion of the tibiotalar joint being plantar and dorsiflexion in the
sagittal plane.

The relationship of the fibula to the tibia is maintained by the ligamentous structures
of the syndesmosis. These ligamentous structures include the anterior inferior tibiofib-
ular ligament, posterior inferior tibiofibular ligament, inferior transverse ligament, inter-
osseous ligament, and interosseous membrane. These structures allow for an
increase in the intermalleolar distance during the swing phase of gait to accommodate
for the dorsiflexion and clearance of the foot, and the distance decreases during the
stance phase to provide stability to the ankle joint.?* Recurrent injury to the syndesmo-
sis in professional athletes has been reported to result in tibiofibular synostosis and/or
heterotopic ossification leading to pain with impact activities and restricted range of
motion. 224

The surrounding ligamentous support of the ankle joint is also crucial to adding sta-
bility to the joint. The anterior talofibular ligament (ATFL) prevents anterior translation
of the talus relative to the tibia and is often the first structure injured during an ankle
sprain.?® The calcaneofibular ligament (CFL) resists inversion of talus relative to the
tibia but also provides stability to the subtalar joint; it is the second structure injured
during an ankle sprain.?® The posterior talofibular ligament prevents posterior transla-
tion of the talus relative to the tibia when the ankle is in neutral plantar flexion, but is
rarely injured during inversion injury to the ankle.?®

The superior aspect of the anterior lateral joint capsule is often overlooked as a
structure that provides stability to the ankle. However, cadaveric studies have demon-
strated that disruption of the anterior lateral joint capsule results in 18% of joint
displacement in grade | ankle sprains and up to 33% of displacement in grade Ill in-
juries.?® Similarly, the stabilization provided by the capsule is even more critical in
chronic lateral ligament laxity.?”

The musculature surrounding the ankle joint provides active stability to the ankle
joint during motion. Specifically peroneus longus and brevis assist with counteracting
inversion forces during injury. Injury to the peroneal tendons in patients with chronic
ankle instability is thought to be the result of repetitive compression of the tendons
along the posterior aspect of the fibula.?® In addition, there is a risk of tendon sublux-
ation given the orientation of fibers of the CFL and superior peroneal retinaculum.

The histology of acutely injured lateral ankle ligaments is not unlike other areas of
anatomy. Brostrém and Sundelin®” reported a predominance of hemorrhage and
fibrous exudate exists immediately following injury, which is replaced by granulocytic
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infiltration, mononuclear cells, and fibroblast a few days following injury. Chronically
lax ligaments, even though previously injured, are able to remodel into parallel
collagen bundles not unlike normal ligamentous structure.?” This is in contrast to
the degeneration that occurs in chronically injured tendons, such as the Achilles.

PATIENT EVALUATION

Critical to the treatment of ankle sprains and lateral ankle instability is patient evalua-
tion through history and physical examination. Patients often present with difficulty
weight bearing, lateral ankle pain, swelling, and ecchymosis.?® Clinicians should differ-
entiate a first-time ankle sprain from recurrent injury and discuss the mechanism of
injury. Patients often report the sensation of their ankle giving way or describe multiple
episodes of instability.> Symptoms of instability should also be discussed to determine
functional from mechanical instability because treatment varies.® Patient level of func-
tion and athletic participation may also affect treatment and rehabilitation.

The physical examination is fundamental in the evaluation of patients with ankle
sprains and lateral ankle instability. As with any patient with foot or ankle symptoms,
evaluation of the hind foot alignment for planovalgus or cavovarus deformity should
not be overlooked. Patients with a cavus deformity are more likely to develop attenu-
ated lateral ligaments and subsequent lateral ankle instability.*° These patients should
be addressed with caution because the underlying cause of the ankle problem is likely
from their malalignment and traditional soft tissue reconstruction options are likely to
fail. The ability to weight bear following injury and the specific anatomic location of
pain on examination can assist with determining the need for imaging using the
Ottawa ankle rules.?® Range of motion and gait are used to discern the acuity and
severity of the injury at the time of evaluation.

Provocative tests for determining functional from mechanical instability include talar
tilt, anterior drawer, squeeze, and external rotation stress tests. These tests may be
less useful in the acute setting because of guarding on the patient’s part. Talar tilt eval-
uates the integrity of the CFL and is performed with inversion stress to the lateral
ankle.! Anterior drawer evaluates ATFL and is performed by directing and anterior
force to the talus while stabilizing the tibia.®' It is likely to be positive in patients
with chronic injury as evident by the suction sign."? Anterior lateral drawer test is per-
formed similarly to the traditional test only it allows for rotation of the talus about the
intact medial ankle ligaments. It may identify the more subtle injury to the ATFL
because detection of incompetence of that structure is not limited by the deltoid.®"
Squeeze test is used if there is suspicion for a syndesmotic injury; patients report ankle
pain with squeezing of the fibula against the tibia at the mid-calf level.® External rota-
tion stress test also evaluates the syndesmosis; the proximal tibia is stabilized and an
external rotational force is applied to the foot and is considered positive if patients
complain of pain."®

IMAGING

Should history and physical examination prompt further evaluation with imaging, clini-
cians should start with weight bearing standard three-view radiographs of the ankle
and foot.2° Additional anteroposterior and lateral radiographs of the leg are also critical
to rule out syndesmotic injury or a high fibula fracture.®> Although most patients with
ankle sprains are likely to have normal radiographs, they should be used to rule out
fracture or dislocation in the acute setting, and a tarsal coalition often associated
with recurrent ankle sprains.?®*? Stress radiographs or fluoroscopic imaging evalu-
ating talar tilt and anterior talar translation can help evaluate the integrity of the lateral

Descargado para Anonymous User (n/a) en University of the Rosary de ClinicalKey.es por Elsevier en marzo 10, 2021. Para uso personal
exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.


http://cbs.wondershare.com/go.php?pid=5482&m=db

Ankle Sprain and Lateral Ligament Reconstruction 701

ankle ligaments. According to Lee and colleagues,®® disruption of the posterior talo-
fibular ligament is likely to be the only significant variable contributing to anterior talar
translation; talar tilt on stress radiographs is affected by not only the integrity to the
ATFL but also age and gender of the patient. Given the variability of stress views to
the degree of ligamentous injury many authors question their clinical utility. However,
knowledge of the extent of the lateral ankle instability on preoperative radiographs
(particularly when asymmetric) provides assistance with anatomic reconstruction via
intraoperative radiographic evaluation and can assist with radiographic evaluation
postoperatively.34

Because radiographs are often of minimal benefit in patients with lateral ankle insta-
bility, MRI is frequently prescribed. MRI should be reserved for patients with chronic
lateral ankle instability who fail a course of initial conservative treatment or who
have unexplained pain in association with the ligament disorder. Although MRI of
the ankle has excellent intraobserver reliability and positive predictive value for injury
to the ATLF, its sensitivity is low for imaging, between 76% and 84%.%° These limita-
tions continue when evaluating for concomitant injuries of the ankle. Although MRI
may identify associated pathology, such as osteochondral lesions, peroneal tendon
tears, and loose bodies, the sensitivity of identifying such is still lower than with
arthroscopy.®®” Clinicians should be systematic in evaluating the ankle joint during
arthroscopy so as not to overlook these subtle concomitant injuries.

Ultrasound has recently become more widely used in the evaluation of musculoskel-
etal injuries. This modality can demonstrate increased elongation of the ATFL with an
anterior drawer applied.3® Similarly, syndesmotic injuries can also be evaluated with
ultrasound techniques. Injury of the interosseous membrane is suspected if there is
disruption of the normal linear hyperechoic structure between the tibia and fibula.® Un-
fortunately, ultrasound remains operator dependent with difficulty in reproducibility
and interpretation.

PREVENTATIVE TREATMENT

Preventative treatment of ankle sprains and subsequent lateral ankle instability begins
with identifying modifiable risk factors. Deficiencies in balance are addressed with sin-
gle limb balance training and neuromuscluar control.®%4° This training seems to be
most useful at decreasing rates of ankle injury in patients that are at increased risk
of injury, such as those with increased body mass index or those with history of pre-
vious injury.%4° Addressing deficiencies in ankle range of motion and muscle strength
of the lower extremity has lower levels of evidence for injury prevention, but can easily
be added to an athlete’s training.%°

Some authors have advocated the use of bracing to prevent ankle sprains. These
braces provide additional lateral and medial mechanical support.’® Although bracing
had been shown to be useful in selective sports it is probably most useful in patients
with recurrent ankle sprains rather than prophylaxis.'%-3°

Similar to bracing is the practice of taping. Taping is thought to assist the athlete by
making up for the deficit in proprioception following the initial ankle injury. Although
experimental models have difficulty validating this theory,*' taping has proved to be
effective in decreasing ankle injury in patients with previous injury and should be
considered as preventative treatment.'%:3°

NONPHARMACOLOGIC TREATMENT

First time ankle sprains should be treated similarly to other musculoskeletal injuries us-
ing the PRICE acronym: protection, rest, ice, compression, and elevation.*® Following
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improvement of initial symptoms, patients should progress to weight bearing as toler-
ated. Early range of motion has been shown to have improved functional outcomes
and has equal pain scores compared with those treated with prolonged periods of
immobilization.*>*® An elastic compression wrap with an air stirrup type of brace
can allow for a return to baseline walking speed faster than treatment with a brace
or wrap alone.** Patients with low-grade syndesmotic injuries should be immobilized
and institute protected weight bearing for a longer period of time, perhaps 3 to
4 weeks, as compared with athletes with a simple low-grade inversion ankle sprain.*®

Physical therapy and rehabilitation are critical in preventing functional instability and
decreasing a patient’s risk for recurrent injury. Supervised physical therapy has better
outcomes with regard to strength and proprioception for ankle sprains in the short
term; however, improvement in reinjury rates and long-term functional results are
similar to home therapy plans.*® Consideration should be given to an evaluation
with MRI for those patients with protracted functional instability or pain.

PHARMACOLOGIC TREATMENT OPTIONS

In addition to nonpharmacologic treatment, pharmacologic treatment assists with
pain control, inflammation, and swelling. These medications should be used in
conjunction with nonpharmacologic treatments. Nonsteroidal anti-inflammatory drugs
in the form of cyclooxygenase inhibitors or specific cyclooxygenase-2 inhibitors, such
as celecoxib are more effective than placebo at treating pain in patients with lateral
ankle sprain.*” Topical nonsteroidal anti-inflammatory drugs, such as diclofenac
diethylamine 2.32% gel, have also been shown to be safe and effective for ankle
sprains.*® Acetaminophen extended release is as useful as ibuprofen with minimal
side effects.*® New treatments with platelet-rich plasma injections have shown mini-
mal improvement in randomized studies and are likely of limited use in lateral ankle
sprains.®®

SURGICAL TREATMENT

An acute ankle sprain is not a typical indication for surgical intervention because im-
mediate reconstruction or repair of the lateral ligaments has not shown to provide any
improvement in long-term functional outcomes.®' On the contrary, those patients that
develop chronic instability are unlikely to have improvement in their symptoms without
surgical intervention.* The increased risk for developing posttraumatic arthritis in
these patients is suggested but remains in question.* It is our belief that patients
who have failed formal rehabilitation of prior ankle sprains and have evidence for me-
chanical instability benefit from lateral ligament reconstruction.

Surgical treatment of lateral ankle instability varies depending on the specific type of
lateral ligament reconstruction. The goal is to provide a stable ankle no matter what
procedure is performed. Brostrdm? described his technique for direct repair of the
lateral ankle ligaments (ATFL only) with suture in 1966. Gould augmented this tech-
nique in 1980 with advancement of the extensor retinaculum and the procedure has
been further modified by repairing both the ATFL and CFL back to the fibula using
bone tunnels or suture anchors.®?°® The modified Brostrém-Gould procedure pro-
vides an anatomic reconstruction of the lateral ligaments and is the most widely used.

The Brostrdm-Gould techniques may fail to provide adequate stability in those pa-
tients found to have poor soft tissue envelope because of chronic injury or underlying
cavovarus. Therefore additional reconstruction techniques have been described and
often use modifications of the local anatomy to provide stability (Fig. 1). For example,
Evans®* described in 1953 a transposition of the peroneus brevis tendon through a
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Fig. 1. Augmented reconstructions. (A) The Evans reconstruction uses a tenodesis of the per-
oneus brevis tendon to the fibula. (B) The Watson-Jones procedure reconstructs the ATFL in
addition to tenodesis of the peroneus brevis tendon. (C) The Chrisman-Snook procedure
uses a split peroneus brevis tendon to reconstruct the ATFL and CFL. (D) The procedure
developed by Colville also uses a split peroneus brevis tendon to reconstruct the ATFL and
CFL in an anatomic fashion without limiting subtalar motion. (E) The Anderson procedure
uses the plantaris tendon to anatomically reconstruct both lateral ligaments without
limiting subtalar motion. (F) The Sjglin technique uses periosteal flaps to augment an
anatomic repair. (From Colville MR. Surgical treatment of the unstable ankle. J Am Acad Or-
thop Surg 1998;6:374; with permission.)

bone tunnel in the distal fibula followed by reattachment of the tendon to its remaining
distal portion. Today this procedure is more commonly done, as described by Girard
and colleagues,®® using an anterior slip of the peroneus brevis as a checkrein, there-
fore avoiding complete disruption of the tendon and preserving most tendon function
(Fig. 2). Similarly, the original Chrisman-Snook procedure or its modifications use an
anterior slip of the peroneus brevis or allograft tendon grafts. In addition to rerouting

Fig. 2. The end-to-end repair of the calcaneofibular and anterior talofibular ligaments is
achieved with nonabsorbable suture. The split tendon is rerouted through a drill hole in
the distal fibula and is secured at both ends. (From Girard P, Anderson RB, Davis WH,
et al. Clinical evaluation of the modified Brostrom-Evans procedure to restore ankle stability.
Foot Ankle Int 1999;20(4):246-52.)
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the tendon through the distal fibula, it is routed through a second bone tunnel in the
calcaneus to recreate the CFL. In the original description the tendon is further sutured
back to itself near the anterolateral ankle.>®

There are several other procedures described to address lateral ankle instability.
Given the dynamic stability the peroneal tendons provide, there is a theoretical reason
to avoid violating them during reconstruction. As such, authors have described using
extensor tendon from the fourth toe or semitendinosus allograft.®”°® As an option to
soft tissue augmentation the repair can also use suture tape with reported good re-
sults.®® Patients who have lateral ankle instability in the setting of moderate-severe
varus malalignment may benefit from supramalleolar or lateralizing calcaneal osteot-
omies, in addition to a more robust and augmented soft tissue reconstruction.®

Unstable syndesmotic injuries have traditionally been treated with rigid internal stabi-
lization to achieve and maintain anatomic alignment, thus allowing for proper healing
while preventing further injury. There has been controversy surrounding the type, size,
and extent of screw fixation. Cadaveric studies have failed to show any significant differ-
ence between 3.5-mm and 4.5-mm screws or quadricortical versus tricortical fixation.®"
Furthermore, the syndesmosis is a true and functional joint, with inherent motion occur-
ring between the fibula and tibia. As aresult, implant removal has been advocated before
returning the athlete to full activity to avoid the potential complications of screw
breakage.*® However, more recent clinical data refute this assumption, showing no cor-
relation between screw breakage and pain.®? To avoid this situation and to provide more
physiologic, flexible fixation, there is a recent trend to treat these injuries with a modified
suture button construct. Studies have shown little difference between modified suture
construct for syndesmotic fixation versus screw fixation in a cadaveric model.®® How-
ever, location of the fixation does seem to be important because there is increased
displacement if fixation is placed too close to the tibial plafond.®*

SURGICAL OUTCOMES, REHABILITATION, AND RETURN TO PLAY

Surgical outcomes for lateral ligament reconstruction are favorable. Maffulli and col-
leagues® published long-term results on athletes following a Brostrém procedure
and found 58% were able to return to their preinjury level of sport, 16% were still
competing but at a lower level, and 26% had discontinued sport participation but
were still physically active. Similarly, long-term results of arthroscopic-assisted Bros-
trém-Gould are also positive. In Nery and colleagues’s®® cohort of 38 patients, only
two patients had low functional scores. There was no difference in functional score be-
tween patients that had microfracture for osteochondral lesions at the time of surgery
and those who had lateral ligament reconstruction alone after a follow-up of 9.8 years.

Return to play following syndesmosis ankle injury is often longer and of greater vari-
ability compared with lateral ankle sprains.® However, the outcome for patients under-
going treatment with greater than 1 year of syndesmotic instability are promising. Ryan
and Rodriguez®” showed that at 2 years follow-up 11 of 14 patients were able to return
to their preinjury level of competition after treatment with arthroscopic debridement of
the syndesmosis and fixation. As expected, the more severe the syndesmotic injury,
the longer a player is unable to play. Miller and colleagues® found a positive correlation
between the height of the syndesmotic injury and the number of days to return to play
with the average time out of football being 15.5 days.

COMPLICATIONS

Although serious complications for lateral ligament reconstructions are rare, no
surgery is without risk. Complications include infection, osteoarthritis, neuroma,
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disathesias, and recurrence of instabilty.> Complications for operatively treated syn-
desmosis injuries are similar to lateral ligament reconstruction. However, unique to
syndesmotic operative treatment is obtaining an accurate reduction of the joint, which
is difficult to evaluate intraoperatively, especially with fluoroscopy.®® As a result, mal-
reduction of the syndesmosis has been reported in up to 52% of cases. Even evalu-
ation of the reduction on computed tomography can be inconsistent depending on the
method of measurements used.®®° In the end, the morbidity of having a malreduced
syndesmosis is questioned because implants are routinely removed or break allowing
the fibula to return to its original anatomic location.

SUMMARY

Ankle sprains are an exceedingly common injury in an athletic population. Modifiable
risk factors for injury need to be identified and addressed before engaging in athletic
activity. Acute ankle injury treatment includes activity modification and pain control
with focus on returning to weight bearing and range of motion when symptoms allow.
Physical therapy focusing on strengthening and proprioception is the mainstay of re-
covery. When patients return to baseline, it is recommended that they return to the
athletic field with external support in the form of a brace or tape apparatus to prevent
further injury. Athletes with dysfunction that fail to respond to physical therapy or have
recurrent injuries are indicated for lateral ligament reconstruction.
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Abstract

Purpose Proximal first metatarsal osteotomies are recom-
mended for the surgical treatment of moderate to severe
hallux valgus deformity. This study aimed to compare cor-
rection of intermetatarsal and hallux valgus angles and com-
plications of proximal crescentic, Ludloff, proximal opening
wedge, proximal closing wedge, proximal chevron and other
proximal first metatarsal osteotomies.

Methods A systematic search for the keywords “(bunion OR
hallux) AND (proximal OR crescentic OR basilar OR open-
ing OR closing OR shelf OR Ludloff) AND osteotomy” in the
online databases MEDLINE, Embase, CINAHL, Cochrane
Central Register of Controlled Trials and Cochrane Database
of Systematic Reviews was performed.

Results There was a mean correction of hallux valgus angle
of 20.1° [confidence interval (CI) 18.7-21.4] and of
intermetatarsal angle of 8.1° (CI 7.7-8.9). The overall com-
plication rate reached 18.7 %.

Conclusions The results of this study reveal higher correc-
tive power of proximal osteotomies compared to meta-
analysis data on diaphyseal osteotomies.

Introduction

Hallux valgus deformity is characterised by lateral deviation
of the great toe and medial deviation of the first metatarsal,
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leading to subluxation of the respective joint [1, 2]. More
than 200 different surgical methods have been described to
address this pathological condition. Correctional metatarsal
osteotomies are the surgical treatment of choice for symp-
tomatic hallux valgus deformity [3]. They can be performed
at the distal, diaphyseal or proximal aspect of the first meta-
tarsal. Osteotomies of the first metatarsal typically create
three-dimensional effects on the distal fragment, affecting
alignment in the axial and_sagittal planes as well as
rotationally [4]:

The severity of deformity is classified by radiological
criteria [5]. Mild deformity has less than 15° intermetatarsal
1-2 angle (IMA), moderate deformity has 15-20° IMA and
severe deformity has more than 20° IMA [6]. Mathematical
analysis revealed that distal metatarsal osteotomies (DMO)
provide less corrective power than proximal metatarsal
osteotomies (PMO). Therefore, DMO are preferred to cor-
rect mild to moderate hallux valgus deformities. For severe
hallux valgus deformity with an IMA in excess of 20°, a
PMO is indicated.

Fixation in PMO is critical and complications due to high
lever forces acting on the osteotomy site are common. The
complications include shortening and dorsiflexion malunion
leading to first ray insufficiency. Due to this fact, its use is
limited in spite of its theoretically superior corrective power
compared to DMO [3, 6, 7].

The most common proximal osteotomies are the crescen-
tic osteotomy, the Ludloff osteotomy, the proximal chevron
osteotomy, the proximal opening wedge osteotomy and the
proximal closing wedge osteotomy. The proximal crescentic
osteotomy achieves correction by angular rotation after
performing a cut dorsal to plantar with a crescentic saw blade
at the proximal aspect of the first metatarsal. The Ludloff
osteotomy is an oblique osteotomy starting 1.5 cm distal to
the metatarsocuneiform joint on the dorsal aspect of the
metatarsal base. The proximal chevron osteotomy represents
a V-shaped displacement osteotomy with 60° of angulation
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between the dorsal and the plantar cut. Proximal opening and
closing wedge osteotomies both correct the IMA by rotation
of the metatarsal bone. Whereas opening wedge osteotomy
provides lengthening, closing wedge osteotomy shortens the
first metatarsal bone (Fig. 1) [7, 8].

Many authors have studied the clinical and radiographic
results of PMO. However, there exist only a few comparative
studies with a limited number of patients. Therefore, the aim
of'this study was to compare (1) the efficacy of PMO in terms
of corrective power and (2) the complication rate of PMO.

Methods
Search method

A systematic search for the keywords “(bunion OR hallux)
AND (proximal OR crescentic OR basilar OR opening OR
closing OR shelf OR Iudloff) AND osteotomy” in the online
databases MEDLINE, Embase, CINAHL, Cochrane Central
Register of Controlled Trials and Cochrane Database of
Systematic Reviews was performed. English and German
language studies previous to August 2012 were included in
the analysis. A manual reference check of all accepted papers
and recent reviews was performed to supplement the elec-
tronic searches and to identify any additional potentially
relevant studies. Literature search and selection were per-
formed according to the Cochrane Handbook for Systematic
Reviews (http:/hiv.cochrane.org/sites/hiv.cochrane.org/files/
uploads/Ch13 NRS.pdf).

The titles and abstracts were reviewed in duplicate and
independently for eligibility. Two reviewers then indepen-
dently extracted all relevant information about outcome-
related demographic data. For a study to satisfy the criteria
for inclusion, the authors had to have reported on (1) pre- and
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post-operative IMA and hallux valgus angle (HVA), (2)
number of feet, (3) length of follow-up and (4) type of
procedure and method of fixation.

We included systematic reviews of randomised controlled
trials (RCTs) and prospective and retrospective case-control
and case-series studies. There was no restriction to RCTs
because our aim was to establish the angular correction
obtained by the aforementioned osteotomies when used for
the surgical correction of hallux valgus deformity. There was
no criterion for minimum length of follow-up because radio-
graphic angular correction can be established early after the
operation [1]. The level of evidence for each study was
assigned according to the guidelines of the American Acad-
emy of Orthopaedic Surgeons (AAOS) [9].

Outcome parameters

The two target outcomes analysed were the differences in
HVA and in IMA before and after surgery (delta HVA and
delta IMA). These outcome measures were to be compared
between the six surgical methods “Ludloff” (method 1),
“proximal crescentic osteotomy” (method 2), “proximal
opening wedge osteotomy” (method 3), “proximal closing
wedge osteotomy” (method 4), “proximal chevron osteotomy”
(method 5) and “other methods” (method 6).

As asecondary outcome parameter, the rate of overall,
major and minor complications was compared between the
surgical methods and separately between fixation methods 1
to 7 (1=screw, 2=plate, 3=locking plate, 4=wire, 5=pin,
6=external fixation and 7=combination screw/wire). Major
complications were defined as complications that might re-
quire revision surgery. These included nonunion, dorsiflexion
malunion, recurrence, hallux varus, fracture, deep infection
and implant failure. Minor complications included superficial
infection or numbness.

a4 .l':-"‘I I"' o I!"
o I"'-._--_; | '----""3-""J
\ (A \ 7 )
\ [\ :
| \ I:-:- e II l:';-f i .---HH."' .'ul
-,

-“\"'\-. -
for

Fig. 1 Dorsoplantar and lateral views of different proximal first metatarsal osteotomies. From left to right: Ludloff osteotomy, proximal crescentic
osteotomy, proximal opening wedge osteotomy, proximal closing wedge osteotomy and proximal chevron osteotomy
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Data analysis

For those studies where the range (in terms of minimum and
maximum observed values) was reported as measure of
variance, the standard deviation was estimated by a maxi-
mum likelihood method making use of the reasonable as-
sumption of normally distributed values and the available
mean, minimum and maximum values. The correlation be-
tween pre- and post-treatment values was estimated from all
studies where an estimate for the standard deviation was
available for pre- and post-treatment and for the mean dif-
ference. This estimate was 0.43 for HVA and 0.23 for IMA.

Using the estimated correlations, the standard deviations
for the pre- to post-treatment differences were calculated. For
studies where no measure of variance was reported, the
standard deviation of the pre- to post-treatment difference
was estimated as the pooled standard deviation of all other
studies.

A random effects model was fit for each surgical method
separately to calculate the mean treatment effect in terms of
delta IMA or delta HVA and to estimate the variability
between studies. The reported value I is an estimate of the
relative amount of total variability accounted for by the
heterogeneity between studies. Confidence intervals (CI)
for the group mean effects were calculated. Funnel plots
were drawn to check for publication bias. Inspection of the
funnel plots showed no sign of publication bias.

Multiple random effects models were fit including surger-
y type as moderator. From these models the hypothesis of
equal mean effects in each surgery group was tested. These
calculations were performed using the library metafor (http://
www.jstatsoft.org/v36/i03) in the statistical computing envi-
ronment R2.14.2 [10].

The negative binomial distribution was used to model the
complication rates in the different studies. Generalised linear
models were fit to explain the complication rate per treated
feet by type of surgery or type of fixation for overall, major
and minor complications separately. In these models, the
study values were weighted by the respective sample sizes.
Likelihood ratio tests were calculated to test the hypothesis
of no difference between the surgery or fixation types, re-
spectively. Estimated mean values for the complication rate
per feet and 95 % CI were calculated. These calculations
were done using PROC GENMOD in SAS 9.3.

Results

The initial search yielded 808 citations. The final database
included 62 primary studies eligible for meta-analysis
[11-68]. Four of these were identified as kinship studies.
The studies included a total amount of 2,843 feet. Detailed

distribution is presented in Table 1. Study attrition is shown
in Fig. 2.

Analysis of level of evidence of the selected studies
revealed that the majority of studies were case series (level
IV) (n=43). Ten studies were level III, three studies level 11
and two studies level I (Fig. 4).

There were 974 feet that underwent proximal crescentic
osteotomy, 596 feet proximal closing wedge osteotomy, 326
feet proximal opening wedge osteotomy, 446 feet proximal
chevron osteotomy, 402 feet Ludloff osteotomy and 99 feet
where other types of proximal first metatarsal osteotomies
were performed (Fig. 4).

For all proximal first metatarsal osteotomies the mean cor-
rection of HVA was 20.1° (CI 18.7-21.4) and of IMA 8.1° (CI
7.7-8.9). Subgroup analysis revealed an average angular cor-
rection of HVA of 22.4° (CI 19.3-25.7°, =93 %) for Ludloff
osteotomy, 23.3° (CI 21.4-25.2°, 1*=92 %) for proximal cres-
centic osteotomy, 16.2° (14.0-18.0°, 1*=87 %) for proximal
opening wedge osteotomy, 19.6° (CI 16.4-22.9°, =95 %) for
proximal closing wedge osteotomy, 21.0° (18.4-24.2°,
I°’=93 %) for proximal chevron osteotomy and 17.1° (CI
16.0-19.1°, =50 %) for other osteotomies. The difference
was statistically significant (p=0.0056).

Correction of IMA averaged 8.2° (CI 6.2-9-2°, I°’=95 %)
for Ludloff osteotomy, 9.2° (CI-82-10.2°, =89 %) for
proximal crescentic osteotomy, 8.2° (CI 7.2-9.0°, I*=85 %)
for proximal opening wedge osteotomy, 7.2° (CI 6.2-9.2°,
°=96 %) for proximal closing wedge osteotomy, 8.2° (CI
7.2-10.0°, ’=91 %) for proximal chevron osteotomy and
7.2° (CI 3.2-8.2°, I*=56 %) for other osteotomies. However,
the intergroup difference was not statistically significant
(p=0.144) (Fig. 3).

A total of 534 complications (18.7 %) occurred with 364
major (12.8 %), 92 minor (3.2 %) and 78 other complications
(2.7 %). The most common major complications were hallux
varus (n=121, 4.3 %), recurrence (=99, 3.5 %) and
dorsiflexion malunion (7=59, 2.5 %) respectively. Results
of the GENMOD procedure to compare complications are
presented in Tables 2 and 3. We found statistically signif-
icant differences for major complications between the dif-
ferent surgical methods (p=0.025). The mean major com-
plication rates were 17.5 % (CI 12.8-23.9) in patients who
underwent Ludloff osteotomy, 11.7 % (CI 7.2-18.0) for
proximal crescentic osteotomy, 14.3 % (CI 8.1-25.1) for
proximal opening wedge osteotomy, 15.7 % (CI 10.4-23.4)
for proximal closing wedge, 6.1 % (CI 3.6-10.2) for prox-
imal chevron osteotomy and 24.6 % (CI 10.1-57.8) for
other methods. From these mean values and CI the main
difference was observed for proximal chevron osteotomy
with major complication rates smaller than for the other
methods (Fig. 4).

Analysis of methods of fixation revealed statistically signif-
icant differences for total (p=0.027) and minor complications
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Table 1 Detailed information about the studies included regarding first author, year of publication, level of evidence, number of feet, surgical
methods, IMA correction (mean, 95 % CI), HVA correction (mean, 95 % CI) and total number of complications

First author (year) Level of Number of feet Type of surgery Delta IMA (95 %CI) Delta HVA (95 %CI) Complications

evidence (patients)

Bar-David (1991) [11] 1II 20 (18) Basilar (Balacescu or Juvara) 9.30 (7.44-11.16) 15.60 (12.81-18.39) 1
Cedell (1982) [12] v 46 (43) Proximal closing wedge 5.80 (4.58-7.02) 20.30 (17.76-22.84) 8
Chiang (2012) [13] I 30 (30) Modified Ludloff 4.60 (3.20-6.00) 21.00 (17.89-24.11) 12
Chiodo (2004) [14] v 82 (75) Ludloff 9.00 (8.09-9.91) 20.00 (18.10-21.90) 15
Choi (2009) [15] I 52 (52) Ludloff 10.00 (9.04-10.96) 26.40 (22.40-28.76) 4
Choi (2009) [15] I 46 (46) Proximal chevron 10.70 (7.95-13.45) 27.20 (24.09-30.31) 3
Chow (2008) [16] v 32 (26) Proximal crescentic 6.60 (5.15-8.06) 17.20 (14.16-20.24) 3
Cooper (2007) [17] v 23 (23) Proximal opening wedge 7.00 (6.00-8.00) 15.00 (13.16-16.81) 4
Coughlin (2007) [19] IV 122 (103) Proximal crescentic 9.10 (8.35-9.85) 20.00 (18.44-21.56) 21
Coughlin (2005) [18] IV 33(27) Proximal crescentic 8.40 (6.96-9.84) 23.00 (20.00-26.00)

Day (2011) [20] v 70 (57) Proximal closing wedge 8.80 (8.03-9.57) 20.00 (18.48-21.52) 7
Dreeben (1996) [21] v 28 (20) Proximal crescentic 11.30 (9.53-13.07) 22.70 (18.94-26.46) 6
Easley (1996) [22] I 41 (29) Proximal crescentic 9.00 (7.71-10.29) 22.00 (19.31-24.69) 7
Easley (1996) [22] I 43 (37) Proximal chevron 9.50 (8.24-10.76) 20.10 (17.47-22.73) 9
Fadel (2008) [23] v 40 (32) Proximal closing wedge 6.10 (4.83-7.37) 22.00 (18.84-25.16) 2
Fox (1999) [24] v 29 (27) Proximal crescentic 13.50 (11.96-15.04) 22.60 (19.40-25.80) 5
Gallentine (2007) [25] IV 20 (16) Proximal chevron 7.60 (6.36-8.84) 16.00 (12.66-19.34) 2
Glover (2008) [26] v 24 Mau osteotomy 6.79 (5.56-8.02) 18.34 (15.37-21.31) 17
Granberry (1995) [27] 11 31(22) Proximal closing wedge 9.20 (7.71-10.69) 24.00 (21.24-26.76) 11
Haas (2007) [28] I 20 (19) Proximal closing wedge 7.85 (6.96-8.74)  19.90 (16:66-23.14)

Hofstaetter (2006) [29] IV 70 (67) Ludloff 10.00(9.01-10.99) 25.00 (22.94-27.06) 14
Hyer (2008) [30] I 10 (10) Proximal crescentic 5.80 (3.00-8.60) 16.50 (10.26-22.74) 23
Hyer (2008) [30] 11 24 (24) Mau osteotomy 6.70 (5.47-7.93) 18.34 (15.37-21.31) 12
Jensen (1989) [31] 1A% 41 (27) Proximal closing wedge 11.00 (9.37-12.63) 26.00 (23.32-28.68) 7
Lee (2008) [33] 1 85 (65) Proximal chevron 7.60 (6.68-8.52) 22.60 (20.70-24.50) 5
Lee (2007) [34] v 35(29) Proximal chevron 11.80 (10.56-13.04) 27.80 (25.05-30.55) 5
Lee (2009) [32] I 69 (52) Proximal chevron 10.20 (9.35-11.05) 24.05(22.28-25.82) 3
Limbird (1989) [35] 111 22 (15) Proximal opening wedge 7.00 (5.23-8.77) 14.40 (10.73-18.07)

Liithje (1990) [36] v 59 (44) Proximal closing wedge 4.00 (2.92-5.08) 6.00 (3.76-8.24)

Mann (1992) [37] v 109 (75) Proximal crescentic 8.00 (7.19-8.81) 21.30(19.44-23.16) 37
Markbreiter (1997) [38] 1II 25 (18) Proximal crescentic 10.20 (8.54-11.86) 26.20 (22.76-29.64) 4
Markbreiter (1997) [38] 1II 25 (18) Proximal chevron 9.70 (8.04-11.36) 19.70 (16.26-23.14) 3
Nedopil (2010) [39] v 86 (66) Proximal closing wedge 11.10 (10.22-11.98) 22.10 (20.44-23.76) 6
Okuda (2005) [41] I 55 (36) Proximal crescentic 10.00 (9.02-10.98) 24.00 (21.86-26.14) 6
Okuda (2000) [40] v 47 (33) Proximal crescentic 10.70 (9.46-11.94) 24.20 (21.89-26.51) 3
Okuda (2008) [42] v 54 (41) Proximal crescentic 9.30 (8.46-10.14) 24.00 (22.35-25.65) 11
Paczesny (2009) [43] IV 20 (16) Proximal closing wedge 5.00 (3.29-6.71) 14.10 (11.25-16.95) 1
Pearson (1991) [44] v 31(27) Proximal curved 6.30 (4.17-8.43) 18.80 (15.11-22.49) 7
Pehlivan (2004) [45] v 26 (26) Proximal oblique crescentic 9.90 (8.54-11.26) 22.10(20.29-23.91) 1
Petratos (2008) [46] v 39 (32) Proximal crescentic 7.30 (5.97-8.63) 14.00 (11.24-16.76) 2
Randhawa (2009) [47] IV 31(29) Opening wedge 10.30 (7.67-12.93) 13.70 (11.31-16.09)

Resch (1989) [48] v 27 (25) Proximal closing wedge 3.00 (1.41-4.59)  13.00 (9.69-16.31) 8
Ritschl (1999) [49] v 80 Proximal crescentic 9.60 (8.77-10.43) 27.70 (25.63-29.77)

Robinson (2009) [50] II 57 Ludloff 6.00 (4.90-7.10) 16.00 (13.72-18.28) 3
Sammarco (1998) [52] IV 72 (55) Proximal chevron 6.00 (5.07-6.93) 15.00 (13.26-16.74) 11
Sammarco (1993) [51] IV 51 (43) Proximal chevron 7.30 (6.33-8.27) 19.30 (16.82-21.78) 9
Saragas (2009) [53] v 64 (46) Opening wedge 6.40 (5.64-7.16) 14.70 (12.94-16.46) 9
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Table 1 (continued)

First author (year) Level of Number of feet Type of surgery Delta IMA (95 %CI) Delta HVA (95 %CI) Complications
evidence (patients)
Seiberg (1994) [54] I 31(25) Proximal closing wedge 12.10 (10.98-13.22) 31.80 (28.50-35.10) 8
Sefiaris-Rodriguez 111 10 (9) Proximal closing wedge 5.62 (3.39-7.85) 17.25(9.67-24.83) 3
(1998) [55]

Shurnas (2009) [56] v 84 (78) Opening wedge 9.90 (9.09-10.71) 20.00 (18.52-21.48) 20
Smith (2009) [57] v 49 (47) Proximal opening wedge 8.00 (7.09-8.91) 19.80 (18.55-21.05) 14
Takao (2007) [58] v 27 (22) Proximal oblique-domed 8.40 (7.53-9.27) 28.50 (26.59-30.41)
Tanaka (2008) [59] v 48 (37) Proximal spherical (crescentic) 13.10 (12.05-14.15) 34.00 (31.62-36.38) 22
Thordarson (1992) [60] IV 46 (32) Proximal crescentic 10.20 (8.98-11.42) 23.70 (21.16-26.24) 6
Treadwell (2005) [61] IV 5 Proximal closing wedge 4
Trnka (1999) [63] v 60 (42) Proximal closing wedge 9.40 (8.20-10.60) 19.00 (16.14-21.86) 23
Trnka (2008) [62] v 111 (99) Ludloff 9.00 (8.21-9.79) 26.00 (24.37-27.63) 32
Veri (2001) [64] v 37 (25) Proximal crescentic 10.00 (8.75-11.25) 24.00 (20.50-27.50) 16
Walther (2008) [65] v 35(35) Opening base wedge 9.00 (8.13-9.87) 3
Waukich (2009) [66] I\Y 18 (16) Opening base wedge 9.00 (7.38-10.62)  13.50 (6.08-20.92) 6
Zembsch (1998) [67] IV 50 (34) Proximal closing wedge 10.00 (8.83-11.17) 19.00 (16.56-21.44) 25
Zettl (2000) [68] v 86 (70) Proximal crescentic 10.00 (8.99-11.01) 26.50 (23.63-29.37) 25

(p<0.001). For screw fixation there was a total complication =~ 10.8-24.4) and 1.1 % (CI 0.4-3.5), respectively. For locking
rate of 24.3 % (CI 18.9-31.4) and a minor complication rate of ~ plate fixation the overall complication rate reached 9.1 % (CI
2.9 % (CI 1.94.5), and for plate fixation we found 16.2 % (CI ~ 2.5-32.6) and minor complication rate reached 1.8 % (CI 0.2—

Fig. 2 Flow diagram outlining Initial online search produced 808 results
study search methods and
lecti
selection Pubmed n=375
CINHAL n=107
EMBASE n=387
Cochrane sys rev n=2
Cochrane RCT n=9
> n=375 excluded: dublicates in results

A4
n= 505 obtained and reviewed for eligibility

y

n=11 excluded: not foot and ankle focussed

>| n=61 excluded: biomechanical or cadaveric studies

>| n=112 excluded: not oriented on clinical outcome ‘

> n=212 excluded: no proximal osteotomy

n=51 excluded: foot but no hallux valgus operation

n=58 included in analysis
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Fig. 3 Forest plots presenting the results of IMA correction for different surgical methods. RE random effects model

16.4), wire fixation showed 11.5 % (CI 7.7-17.0) and 2.9 % 14.4 % (CI: 8.0-25.7), external fixation showed 23.9 % (CI
(CI 1.6-5.3), pin fixation showed 30.5 % (CI 18.5-50.1) and ~ 7.4-77.6) and 8.7 % (CI 2.0-37.8) and combined screw/wire

Table 2 Complication rate for

each surgical method, rate of Complication rates

major complications and rate of

minor complications (95 % CI Type of surgery Mean SE 95 % CI

indicate the lower and upper

limits of a 95 % CI for the mean)  Total complications
Proximal crescentic osteotomy 19.900 4.297 13.033-30.386
Ludloff osteotomy 23.741 3.481 17.811-31.646
Proximal opening wedge osteotomy 20.513 5.354 12.299-34.212
Proximal closing wedge osteotomy 21.857 4.112 15.117-31.602
Proximal chevron osteotomy 11.211 2.526 7.209-17.435
Others 37.374 15.210 16.833-82.981

Major complications
Proximal crescentic osteotomy 11.692 2.858 7.241-18.878
Ludloff osteotomy 17.506 2.790 12.810-23.924
Proximal opening wedge osteotomy 14.286 4.098 8.142-25.067
Proximal closing wedge osteotomy 15.667 3.221 10.471-23.442
Proximal chevron osteotomy 6.054 1.621 3.582-10.233
Others 24.242 10.785 10.137-57.977
Minor complications

Proximal crescentic osteotomy 2.985 1.458 1.146-7.776
Ludloff osteotomy 3.836 1.249 2.026-7.265
Proximal opening wedge osteotomy 2.197 1.381 0.640-7.536
Proximal closing wedge osteotomy 4.061 1.666 1.817-9.078
Proximal chevron osteotomy 4.035 1.784 1.696-9.601
Others 3.030 2.974 0.442-20.756
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Table 3 Rate of total complications for each method of fixation, rate of
major complications and rate of minor complications (95 % CI indicate
the lower and upper limits of a 95 % CI for the mean)

Complication rates

Type of fixation Mean SE 95 % CI

Total complications
Screw 24.368 3.149 18.916-31.392
Plate 16.197 3.383 10.756-24.391
Locking plate 9.091 5.931 2.531-32.655
Wire 11.456 2.321 7.702-17.041
Pin 30.453 7.739 18.506-50.113
External fixation 23913 14.362 7.369-77.600
Screw/wire 25.253 5.929 15.939-40.008

Major complications
Screw 16.684 2.461 12.494-22.278
Plate 12.207 2.880 7.686-19.385
Locking plate 5.455 4.280 1.172-25.392
Wire 7.379 1.753 4.631-11.756
Pin 15.638 4.697 8.679-28.176
External fixation 8.696 6.666 1.935-39.069
Screw/wire 21.549 5.616 12.929-35.914

Minor complications
Screw 2.932 0.649 1.899-4.526
Plate 1.174 0.567 0.455-3.028
Locking plate 1.818 2.042 0.201-16.435
Wire 2913 0.895 1.593-5.323
Pin 14.403 4.268 8.057-25.746
External fixation 8.696 6.524 1.998-37.841
Screw/wire 1.010 0.624 0.300-3.391

fixation showed 25.3 % (CI 15.9-40.0) and 1.0 % (CI 0.3-
3.4), respectively. Regarding minor complications it appears
that pin fixation is associated with an increased rate while all
other methods exhibit a similar level.

10
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Discussion

The aim of this study was to assess corrective power and
complications of proximal first metatarsal osteotomies for
hallux valgus deformity. This was achieved by comparing
pooled data of 2,834 operated feet. The evaluated surgical
methods included proximal crescentic osteotomy, Ludloff
osteotomy, proximal chevron osteotomy, proximal opening
wedge osteotomy, proximal closing wedge osteotomy, and a
few other proximal first metatarsal osteotomies. We found a
mean correction of IMA of 8.1°. HVA showed an average
improvement of 20.4°. Additionally, we evaluated the com-
plication rate and we found a total of 18.7 %. There was a
statistically significant difference concerning reduction of
HVA and overall major complications between the different
surgical methods. Overall and minor complications differed
statistically significantly between the methods.

There are some limitations associated with this study. First,
a direct comparative meta-analysis of the different methods
was not possible due to the fact that there were few head-to-
head studies. Therefore, we were only able to perform a
pooled meta-analysis across all studies. Second, the quality
of meta-analysis depends on the quality of the studies includ-
ed. In our analysis the majority of included studies were
uncontrolled case series. This is-not uncommon in clinical
musculoskeletal research. However, it illustrates the need for
further prospective comparative studies. Basically, proximal
osteotomies are recommended for the treatment of moderate
to severe deformities [3, 5-7]. The studies included in this
meta-analysis also contained patients who suffered from mild
to moderate hallux valgus deformity. Therefore, the compar-
ison of corrective power might be affected.

In this study, proximal crescentic osteotomy revealed the
best results in terms of correction of HVA (23.3°) followed
by Ludloff osteotomy (22.4°) and proximal chevron
osteotomy (21.0°). Opening and closing wedge osteotomies
provided less HVA correction. In fact, it was 16.2 and 19.6°,
respectively. For IMA correction, proximal crescentic

! proximal Cheveon

¥ proxirmal closing wedge

“ proximal opening wedge athers

Fig. 4 a Number of studies for different levels of evidence. b Number of feet for each surgical method
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osteotomy revealed the most favourable results with a mean
correction of 9.2°, followed by proximal chevron, opening
wedge and Ludloff osteotomies (8.2°). Proximal closing
wedge osteotomy and other methods accomplished less an-
gular correction (7.2°). However, changes in IMA were not
statistically significant.

The heterogeneity between studies (compare the I” values
and the forest plots) is considerably large. This indicates that
beyond the mean differences between surgical methods, the
outcome may strongly depend on further factors that vary
between study areas.

In a recent meta-analysis Smith et al. [1] investigated the
corrective power of distal chevron and Scarf osteotomy, respec-
tively. For the distal chevron osteotomy, they found in 1,028
feet a mean correction of IMA of 5.33°. Analysis of 300 feet
that underwent Scarf osteotomy showed a mean correction of
IMA of 6.21°. The difference was statistically significant. With
a mean correction of 8.2° (range 7.2-9.6°), the results of our
study indicate that proximal osteotomies provide a higher cor-
rective power than distal or diaphyseal osteotomies. This rep-
resents the clinical proof for the mathematical theory.

In one of the few comparative studies on this topic Easley
et al. [22] prospectively investigated proximal crescentic and
proximal chevron osteotomies in patients (84 feet) with mod-
erate to severe deformity. According to this meta-analysis they
found no statistically significant difference in correction of
IMA. However, chevron osteotomy showed shorter healing
time and less dorsiflexion malunion. This also corresponds to
the results of this study in which proximal chevron osteotomy
showed the lowest number of major complications. The dif-
ference of this parameter was significant compared to the
other proximal first metatarsal osteotomies.

Recently, Park et al. compared proximal and distal chevron
osteotomies in 77 feet [69]. In contrast to the results of our
study compared with the meta-analysis of Smith et al. they
found no statistically significant difference for correction of
HVA and IMA. However, there was more shortening in the
distal chevron osteotomy group. The radiographic results in
terms of corrective power might be affected due to the cir-
cumstance that not only severe deformities had been included.

With 6.1 %, proximal chevron osteotomy showed the
lowest rate of major complications in our study. It was
followed by proximal crescentic osteotomy (11.7 %), prox-
imal opening wedge osteotomy (14.3 %), proximal closing
wedge osteotomy (15.7 %), Ludloff osteotomy (17.5 %) and
the other osteotomies (24.2 %). The differences were statis-
tically significant. The overall complication rate in proximal
chevron osteotomy (11.2 %) also revealed the most
favourable results compared to other osteotomies. However,
these differences were not statistically significant.

The method of fixation is an important issue in PMO due to
the high lever forces acting on the osteotomy site and the risk
of dorsiflexion malunion. This is associated with functional
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impairments in terms of transfer metatarsalgia. In contrast to
the clinical literature, many studies exist that compare different
methods of fixation in PMO. Scott et al. compared construct
stability of locking plate fixation for proximal chevron
osteotomy with Ludloff osteotomy fixed with two screws
and found superior results for the Ludloff construct [70].
Hofstaetter et al. found that construct stiffness of proximal
opening wedge osteotomy fixed with a plate is inferior to
Ludloff osteotomy with screw fixation. For proximal crescen-
tic osteotomy dorsal plate fixation provides more stability than
single screw fixation [71]. These results indicate that rigid
fixation is biomechanically important for proximal osteoto-
mies [70, 72]. In our study, we found statistically significant
differences with respect to method of fixation. Pin fixation
revealed inferior results concerning complications compared
to more rigid methods of fixation. Plate and locking plate
fixation, however, showed the most favourable results. There-
fore, the latter should be recommended as the method of
fixation of first metatarsal osteotomies.

This study exposed the major lack of objective, prospective
and controlled data on either procedure. The findings demon-
strate that the majority of available data on the results of these
procedures are based on retrospective uncontrolled case se-
ries. The sample sizes in many of the studies were small and
follow-up period limited. Therefore, prospective studies are
needed to compare the procedures in similar patient groups.

Conclusion

To the best of our knowledge, this is the first meta-analysis
on corrective power and complications of proximal first
metatarsal osteotomies for hallux valgus deformity. The re-
sults of this study indicate that proximal first metatarsal
osteotomies achieve a correction of IMA of 8.1° and a
correction of HVA of 20.1°. The overall complication rate
is 18.7 %. The proximal crescentic osteotomy provided the
highest amount of HVA correction. However, regarding an-
gular correction as well as complications the proximal chev-
ron osteotomy revealed the most favourable results. Rigid
fixation is mandatory in order to reduce complications, and
further high-quality prospective comparative studies are re-
quired and might change the observed effects.
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Role of a Limited Transarticular Release in
Severe Hallux Valgus Correction
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Abstract

Background: Hallux valgus (HV) treatment is continuously evolving, and no definitive treatment can be recommended.
Osteotomies are the main surgical choice for these deformities, but no clear role for soft tissue procedures is available.
Objective: To perform a retrospective comparison of the radiographic and clinical outcomes of 2 groups of patients with
severe HV operated with the same osteotomy technique but differing on the type of lateral release.

Methods: Two groups of patients with symptomatic moderate to severe HV deformities were operated with the same
proximal metatarsal osteotomy, which differed on the type of lateral release: group | had limited transarticular lateral
capsule release (n = 62), and group 2 complete lateral release, including capsule, adductor tendon, and intermetatarsal
(IM) ligament (n = 57). We recorded the American Orthopaedic Foot & Ankle Society (AOFAS) score, HV and IM angles,
first metatarsal shortening, concomitant metatarsal shortening osteotomies (Weil), Akin osteotomies, and complications.
Results: The postoperative AOFAS score in group | was similar to that of group 2. The HV and IM angles improved in
both groups with no significant difference. The multivariate analysis showed no influence of any variable analyzed on HV
or IM angle improvement. Regarding AOFAS score improvement, a limited lateral release was associated with a higher
increase in AOFAS score (P =.019).

Conclusion: No studies are available to identify which soft tissue structures are involved in HV deformities nor which
have to be released, if any. A limited transarticular release can provide similar clinical and radiologic outcomes when
compared with a classic open lateral release.

Level of Evidence: Level IV, case series.

Keywords: hallux valgus, limited transarticular release, complete lateral release, American Orthopaedic Foot & Ankle
Society score, intermetatarsal angle

Hallux valgus (HV) treatment has been evolving for decades deformities treated with osteotomies or first tarsometatarsal

and still is a subject of controversy. The lack of clear under-
standing of its pathophysiology, grading of severity, and
ideal method of treatment explains why more than 100 sur-
gical techniques are available with regard to soft tissue
releases and repair techniques. Current literature supports
the use of osteotomies as the main choice in treatment,'' but
information is scarce that deals with the extent or absolute
need for lateral metatarsophalangeal (MTP) soft tissue
release. The reasoning behind a lateral soft tissue release is
twofold: soft tissues may represent an obstacle in reducing
the MTP joint, and these tissues contract over time. In the
literature, there is no available information examining
which structures are contracted, if any. Classically,” a lateral
release should include the MTP capsule as well as the meta-
tarsosesamoid ligament, adductor tendon, and intermetatar-
sal (IM) ligament. Recent studies showed good results in
cases of mild and moderate HV treated with distal osteoto-
mies with lateral release'” and without.® For severe HV

fusions, good results have been shown with distal osteoto-
mies and classic dorsal open lateral releases, as well as with
limited transarticular releases, which include the adductor
tendon. These good results—with the idea that the key for
success in HV treatment is to relocate the metatarsal head
over the sesamoid complex—may suggest that the lateral
soft tissue release is not as important as classically believed.
No information is available relative to which soft tissue
release is needed in severe HV deformities treated with
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Table I. Preoperative Characteristics of Groups | and 2.*

Characteristic Group | (Transarticular) Group 2 (Dorsal Open) P Value
n 62 57

Age,y 553+ 163 538+ 16.6 610
HV angle, degrees 35.9 + 7.7 (23-56) 37.1 + 8.3 (22-55) 410
IM angle, degrees 15.5 +£2.7 (9-22) 14.3 + 3.8 (5-23) .030
AOFAS score 476 £9.7 582 +84 .0004

Abbreviations: HV, hallux valgus; IM, intermetatarsal.
*Values presented as mean + SD (range).

proximal osteotomies. No study is available which reports
on severe HV deformities treated with osteotomies and a
limited lateral capsular release.

The objective of this study was to compare clinical and
radiologic results of severe HV deformity patients treated
with a proximal osteotomy and 2 types of lateral release—a
limited transarticular lateral capsular release versus a com-
plete lateral release through a separate dorsal incision. Our
hypothesis was that there would be no differences between
the 2 groups studied.

Methods

We performed a retrospective review of 2 clinical series in
2 centers operated between May 2005 and August 2009,
with a clinical diagnosis of symptomatic HV and a mini-
mum clinical follow-up of 2 years (average, 44 months).
Inclusion criteria were symptomatic moderate to severe HV
deformity (more than 11 degrees of IM angle or 30 degrees
of MTP angle), no significant restriction (less than 30
degrees dorsiflexion) in the first MTP joint movement, and
no degenerative changes in the first MTP or the tarsometa-
tarsal joints (on preoperative radiographs). Patients with
inflammatory arthritis, gout, poor skin quality, and poor cir-
culation were excluded. The preoperative information used
in the study, as well as for the American Orthopaedic Foot
& Ankle Society (AOFAS) score, included range of motion
of the first MTP joint and radiographic analysis, and such
data were obtained and calculated retrospectively from clin-
ical information in the patients’ medical records.

Standard weight-bearing anteroposterior, oblique, and
lateral radiographs were taken of each foot. Measurements
were done according to Coughlin et al.* All patients under-
going surgery in one center were assigned to group 1, and
all patients undergoing surgery in the second center were
assigned to group 2, differing in the type of lateral release
performed. This difference was due to the surgical protocol
followed in each center, which differed only in the type of
soft tissue release. Every surgery was performed by a fel-
lowship-trained foot and ankle surgeon. Group 1 consisted
in 62 patients (60 women, 2 men) treated with a POSCOW
osteotomy (ie, proximal oblique slide closing wedge

osteotomy)" and a transarticular lateral release, including
only the lateral MTP capsule and metatarsosesamoid liga-
ment. Group 2 consisted of 57 patients (51 women, 6 men)
treated with a POSCOW osteotomy and a complete lateral
release, including capsule, adductor tendon, and IM liga-
ment performed through a separate dorsal first web release.
The characteristics of both groups are summarized in Table 1.
There were no statistically significant differences in age
(group 1 vs group 2: 55 vs 53 years, P = .6) or HV angle
(group 1 vs group 2: 35.8 vs 37.1 degrees, P = .4). Group 1
had a greater preoperative IM angle than that of group 2
(15.4 vs 14.2 degrees, P = .020) and a lower preoperative
AOFAS score (47.5 vs 58.2, P=.001). Group 1 had a longer
postoperative follow-up (51 vs 39 months, P = .0004; mini-
mum, 26 months in both groups). We recorded for both
groups the AOFAS postoperative score, postoperative
change in HV and IM angle, first metatarsal shortening,
concomitant metatarsal shortening osteotomies performed
for metatarsalgia, Akin osteotomies, loss of correction, and
complications after the surgery. Loss of correction was
defined as any change in angular correction noticed by
either the patient or the surgeon, clinically or radiologically.
Complications included any malunion, nonunion, infection,
hallux varus, hardware irritation, or reoperation for any rea-
son. Every measurement (HV or IM angle or metatarsal
length) was performed by 2 independent reviewers (blinded
to which type of lateral release was performed at the time of
the surgery) on digital weight-bearing feet X-rays, obtained
at the last clinical follow-up. The ¢ test compared the con-
tinuous variables with normal distribution and the Fisher
exact test of independence, the categorical variables. A mul-
tivariate analysis was performed to analyze the influence on
HV or IM angle improvement and AOFAS score improve-
ment for the following variables: age, shortening of first
metatarsal, reoperation for any reason, infection, follow-up,
presence of Weil or Akin osteotomy, and type of lateral
release.

Surgical Technique

A medial longitudinal incision was made from the first tar-
sometatarsal joint to just proximal to the interphalangeal
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Figure 1. Diagram of right foot identifying structures to

be released: A, the lateral metatarsophalangeal capsule and
metatarsosesamoid ligament; B, the intermetatarsal ligament;
C, the adductor tendon.

joint. An inverted L capsulotomy was performed exposing
the MTP joint and proximal metatarsal. The first metatarsal
was exposed and dissected subperiosteally, leaving the lat-
eral and plantar distal area intact to preserve circulation.
The MTP joint was inspected with osteophytes excised, and
drilling was carried out for any denuded cartilage area. A
resection of the medial eminence (superficial to the sagittal
groove) was performed.

Regarding the lateral release, it was always performed
before the osteotomy. In 62 patients (group 1) an intra-artic-
ular lateral release was performed, taking care to release
only the capsule and metatarsosesamoid ligament just dor-
sal to the lateral sesamoid (Figures 1 and 2). This release
was performed by manually distracting the MTP joint just
enough to place the surgical blade inside the joint from
medial to lateral. After this, the lateral capsule was released

Figure 2. Diagram of right foot identifying structures released
(A-C, see Figure 1). Arrow indicates transarticular release of
lateral metatarsophalangeal capsule and metatarsosesamoid
ligament.

from the dorsal aspect of the lateral sesamoid to the dorso-
lateral corner of the metatarsal bone. We then manually
exerted a varus force on the hallux to percutaneously tear
the rest of the MTP capsule. The extent of the release was
tailored to each case to easily manually realign the hallux in
relation to the first metatarsal. In 57 patients (group 2) a 1-2
IM web release was performed, releasing the lateral MTP
capsule, the IM ligament, and the adductor hallucis attach-
ment to the lateral side of the lateral sesamoid (Figure 3),
achieving the same goal as in the limited release group—
that is, an easy realignment of the hallux in relation to the
first metatarsal.

A POSCOW osteotomy (Figure 4) was performed as
previously described,"” achieving a lateral displacement
and lateral closing wedge effect to leave the first metatarsal
parallel to the second metatarsal. Fixation was performed
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Figure 3. Diagram of right foot identifying structures released
(A-C, see Figure |). Arrows indicate open release of lateral
metatarsophalangeal capsule and metatarsosesamoid ligament,
intermetatarsal ligament, and adductor tendon.

either with a minifragment plate, initially placed on the dor-
sal side of the metatarsal on the first 32 cases in group 1 or
with a medial locked plate in the rest of the series.
Fluoroscopy was used to assess parallelism of the first and
second metatarsals previous to fixation. Capsulorrhaphy
was performed with 2-0 absorbable suture. The subcuticular
layer was closed with 4-0 absorbable suture and the skin
with 4-0 nylon suture.

Postoperative Course

The patients were placed in a soft bulky dressing with no
pressure on or specific splinting of the great toe. A fiber-
glass cast (which was bivalved in the operating room) was
applied over the dressing. The patients were mainly non—
weight bearing (if a cast was applied) or weight bearing

over the lateral side of the foot (if immediate use of a post-
operative stiff sole shoe was indicated). At 2 weeks, the
sutures were removed, and the patients were weight bearing
as tolerated in an orthopedic wedge shoe or stiff-sole shoe,
which was used for weight bearing up to the 6-week inter-
val. After this period, every patient started using a regular
sports shoe or any shoe that fit depending on edema. No
difference in postoperative protocol existed between
groups.

Results

The postoperative AOFAS score in group 1 was similar to
that in group 2 (P > .05). There was no difference between
groups regarding the average improvement in HV angle
(average change in HV angle, group 1 vs group 2: —24.8/—
26, P =.6) or IM angle (average change in IM angle, group
1 vs group 2: -9/—11, P =.2). These results are summarized
in Table 2. There was a strong correlation between the final
postoperative IM angle and the final HV angle (» = 0.61).

Regarding metatarsal shortening, the average decrease in
length of the first metatarsal was 2 mm greater in group 1 vs
group 2 (3.8 vs 1.5 mm, P =.0001). Metatarsal shortening
osteotomy (Weil) and Akin osteotomy were more frequently
used in group 1 (n =31 0f 62, P=.018; n=13 of 62, P =
.00001) than in group 2 (9 and 3 of 57 cases, respectively).
The reoperation rate for symptomatic hardware, postopera-
tive varus, loss of correction, and infection showed no dif-
ference between groups. Complications are summarized in
Table 3.

Based on multivariate analysis—with the end points
being HV and IM angle improvement—no statistically sig-
nificant influence was observed regarding age, type of lat-
eral release, presence of Weil or Akin osteotomy, shortening,
reoperation for any reason, or follow-up. When AOFAS
score improvement was analyzed, no influence was detected
for any variable, except type of lateral release and presence
of infection. A limited lateral release was associated with a
higher increase in AOFAS score (P = .019), and the pres-
ence of infection was associated with a decrease in AOFAS
score (P = .002). The multivariate analysis for AOFAS
score improvement is shown in Table 4.

Discussion

A lateral sesamoidectomy was used in the first half of last
century as part of the concept of creating space and elimi-
nating any obstacle to reduction of the incongruent MTP
joint, but it has been mostly abandoned due to reports of
complications, including iatrogenic hallux varus, scarring,
and lateral plantar hallucal nerve damage.' A lateral release
of the adductor tendon and the IM ligament was thought to
be necessary due to contracture of soft tissues after a long-
standing deformity.> No real evidence relative to which
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(b)

Figure 4. Preoperative (a) and postoperative (b) clinical image and weight-bearing X-ray of hallux valgus patient operated with
proximal oblique slide closing wedge osteotomy.
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Table 2. Postoperative Characteristics of Groups | and 2.

Group Group | (Transarticular) Group 2 (Dorsal Open) P Value
HV angle, degrees 12 +£83 (0to 3l) 10.9 £ 10 (—13 to 43)

Difference vs preoperative -25+8.1 26+ 14 .6
IM angle, degrees 6.1 £3.6 (0to I5) 3.1 £3.7 (-3 to I13)

Difference vs preoperative -98+4 -1 £5 2
AOFAS score 8477 86.7 + 144

Difference vs preoperative 3611 28.5 £ |15.7 .004
Shortening, mm 39+027 1.5+0.24 .0004
Loss of correction not needing 9 10 .6

surgery, No.?
Superficial infection, No.” 2 0 22
Follow-up, mo (p50) 51 39 .0004
Abbreviations: AOFAS, American Orthopaedic Foot & Ankle Society; HV, hallux valgus; IM, intermetatarsal; p50, 50th percentile.
*Values presented as mean * SD (range), unless noted otherwise.
®No. of cases.
Table 3. Reoperation for Any Reason: Groups | and 2.*
Reason Group | (Transarticular) Group 2 (Dorsal Open) P Value
Symptomatic hardware Il 10 4
Varus 0 2 27
Loss of correction | 6 .07

*Values presented as number of cases.

Table 4. Multivariate Analysis for American Orthopaedic Foot & Ankle Society Score Improvement.

Improvement Coefficient SE t P>t 95% Confidence Interval

Age 0.010 0.106 0.09 925 -0.200 0.220
Shortening 0.874 0.862 1.01 314 -0.841 2.589
Reop ots® -2.433 4.295 -0.57 .573 -10.976 6.111
Reop varus® 8.504 14.926 0.57 .570 -21.188 38.196
Infection -33.740 10.331 -3.27 .002 -54.292 —-13.188
Follow-up 0.185 0.240 0.77 443 -0.292 0.662
Weil -0.144 3.593 -0.04 .968 -7.292 7.003
Akin —5.154 4913 —-1.05 297 -14.928 4.620
Limited release® 10.251 4278 2.40 .019 1.742 18.760
Complete release’ -5.890 7.600 -0.77 441 -21.009 9.229
Constant 19.889 11.898 1.67 .098 -3.781 43.557

*Reoperation due to hardware irritation.

PReoperation due to varus.
‘Group | only.
4Group 2 only.

structures are contracted in HV is available in the published
literature. It could be expected that if the adductor tendon
was to exert some action due to its contracture, some change
in sesamoid position could be found in radiologic studies,
as it has been determined that the adductor tendon inserts
onto the lateral sesamoid exclusively.” On the contrary, it
has been shown in different studies that the sesamoid

complex does not change its position in HV deformities, nor
does the position of the base of the proximal phalanx.”"” Tt
can be suggested from this information that the adductor
tendon plays no role in the medial deviation of the metatar-
sal bone or on the lateral deviation of the hallux and, thus,
on HV deformity. Therefore, releasing the adductor tendon
may have no role in the treatment of HV deformities.
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In analyzing which structures may need to be released in
HV surgery, some clinical studies have been already pub-
lished. Lee et al® showed that for mild to moderate HV
deformities, adding a lateral release did not produce any
statistically significant postoperative change in HV angle,
IM angle, or AOFAS score. They also showed that releasing
lateral structures was associated with less postoperative
range of motion of the MTP joint, digital neuritis, and dor-
sal web space scarring. Park et al® compared a limited tran-
sarticular approach versus a dorsal first web space approach
combined with a distal chevron osteotomy. The only struc-
ture not released through the limited approach was the IM
ligament, achieving release of the capsule and adductor ten-
don in both groups. There was no clinical and radiographic
outcome difference between the groups.

In our study, we compared similar HV cases operated on
by trained foot and ankle surgeons in 2 centers using the
same osteotomy technique, differing on the type of lateral
release performed. Both groups were comparable with the
exception that group 1 had a higher preoperative deformity
and a longer follow-up. The release performed in this group
included only the lateral capsule, which was performed tran-
sarticularly, taking care not to release any other structure. At
the last follow-up, this group presented a better improve-
ment in AOFAS score (P = .019), a similar final AOFAS
score (group 1 vs group 2, 84 vs 86), and similar improve-
ments in HV and IM angles where a complete classic open
lateral release was performed. The only other difference
between the 2 groups was metatarsal shortening. Metatarsal
shortening relates directly to the closing wedge component
of the technique, where group 1 had a higher postoperative
shortening than that of group 2 (3.8 vs 1.5 mm). We consider
that this difference, though not desirable, has no clinical sig-
nificance, as it is compensated with the slight plantarflexion
component of the osteotomy.”® These results suggest that
even when severe HV deformities are treated, the most
important factor for success is to relocate the metatarsal
head over its anatomic position, and to do this, a lateral
opening of the MTP capsule may be enough. This fact has
already been suggested in the literature,” where performing
isolated osteotomies in HV deformities with a strong-enough
lateral shift of the metatarsal head reduced the majority of
cases.” The strong correlation between the final IM and HV
angles also supports the importance of properly correcting
the IM angle to obtain a good result. Avoiding soft tissue
dissection and consequent edema, postoperative scarring
and possible clinical dissatisfaction may constitute an advan-
tage to explain how group 1 achieved similar final clinical
results when compared with group 2. No difference was
found regarding complications or reoperation rate. Regarding
reoperations, most cases were due to symptomatic hardware
(70%). This complication occurred in the first cases oper-
ated within the series, due to the learning curve of the

technique. Reoperation due to varus or recurrence was more
frequent in group 2, although not statistically significant.

Limitations in our study include it being nonrandomized,
as randomization would have added stronger evidence to the
hypothesis. As patients were treated in 2 centers, the surgical
technique utilized may differ locally and therefore alter the
results. The postoperative protocol, though similar, had some
local variations depending on social and personal prefer-
ences, such as availability of shoe wear and capability of
allowing weight bearing. The AOFAS score is not validated,
and ideally, a different outcome score should be used to com-
pare 2 groups of patients. It is commonly used and frequently
reported in clinical studies. Despite these limitations, we
were able to compare 2 groups of patients with similar preop-
erative characteristics, surgical technique, and rehabilitation,
differing mainly in the type of lateral release performed.

In this study, patients who were treated with osteotomies
and only a lateral capsular release (group 1) had a worse
preoperative AOFAS score and a higher preoperative IM
angle; as such, it is impressive to obtain even better clinical
improvement than in the group subjected to a formal open
lateral release (group 2). This finding could be related to the
better sense of improvement found in the more severe defor-
mity patients, as they will observe and perceive a bigger
change after the operation. In conclusion, we strongly
believe that the classic approach to severe HV deformities—
where a complete lateral soft tissue release was thought to be
needed to achieve a good postoperative reduction and align-
ment of the MTP joint—is no longer true. It can be suggested
that one of the most important soft tissue procedures in the
surgical technique for HV deformities is to perform a lateral
MTP capsulotomy wide enough to allow the metatarsal head
to displace laterally and be relocated over the sesamoid com-
plex. To our knowledge, this is the first study to consider just
a limited capsular release in severe HV deformity. More
studies are needed to improve our knowledge relative to soft
tissue involvement in this pathology.
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ARTICLE INFO ABSTRACT

Distal metatarsal osteotomy and the modified McBride procedure have each been used for the treatment of
mild to moderate hallux valgus. However, few studies have compared the results of these 2 procedures for

Level of Clinical Evidence: 3

K ds: . .

bi{j‘;\;(;reémmy mild to moderate hallux valgus. The purpose of the present study was to compare the results of distal chevron
first ray osteotomy and the modified McBride procedure for treatment of mild to moderate hallux valgus according to
metatarsal the severity of the deformity. We analyzed the data from 45 patients (49.5%; 48 feet [49.0%]), who had un-

dergone an isolated modified McBride procedure (McBride group), and 46 patients (50.5%; 50 feet [51.0%]),
who had a distal chevron osteotomy (chevron group). We subdivided each group into those with mild and
moderate deformity and compared the clinical and radiologic outcomes between the groups in relation to the
severity of the deformity. The improvements in the American Orthopaedic Foot and Ankle Society scale score
and the visual analog scale for pain were significantly better for the chevron group for both mild and moderate
deformity. The chevron group experienced significantly greater correction in the hallux valgus angle and
intermetatarsal angle for both mild and moderate deformity. The chevron group experienced a significantly
greater decrease in the grade of sesamoid displacement for patients with moderate deformity. The McBride
group had a greater risk of recurrence than did the chevron group for moderate deformity (odds ratio 14.00,
95% confidence interval 3.91 to 50.06, p < .001). The results of the present study have demonstrated the
superiority of the distal chevron osteotomy over the modified McBride procedure for mild to moderate
deformity. For patients with moderate deformity, the McBride group had a greater risk of hallux valgus
recurrence than did the distal chevron group. Therefore, we recommend distal chevron osteotomy rather than
a modified McBride procedure for the treatment of mild and moderate hallux valgus.

© 2016 by the American College of Foot and Ankle Surgeons. All rights reserved.

proximal phalanx
soft tissue procedure

The selection of a procedure to treat hallux valgus deformity is
determined by the severity of the deformity and the magnitude of the
intermetatarsal angle (IMA) (1). For mild to moderate hallux valgus
deformity, distal osteotomies of the first metatarsal or the modified
McBride procedure are performed (2-4). For more severe deformity,
more proximal first metatarsal osteotomies have been recommended (5).

Distal metatarsal osteotomies can effectively correct mild to
moderate deformity, and the chevron osteotomy has become widely
accepted (6). Some investigators have reported that an isolated
modified McBride procedure without metatarsal osteotomy leads to
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Address correspondence to: Hak Jun Kim, MD, PhD, Department of Orthopaedic Sur-
gery, Korea University Guro Hospital, 148 Gurodong-ro, Guro-gu, Seoul 152-703, Korea.
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favorable outcomes in patients with mild to moderate deformity
(2,3,7). Although each of these procedures has been used to treat mild
to moderate hallux valgus deformity, few studies (2,8,9) have
compared the clinical and radiologic outcomes of these procedures.
They all described their results without distinction regarding the
severity of the deformity.

The purpose of the present study was to assess the results of distal
chevron osteotomy and the modified McBride procedure for the
treatment of mild to moderate hallux valgus deformity and to
compare the results according to the severity of the deformity.

Patients and Methods

The hospital’s institutional review board approved the present study. We retro-
spectively reviewed the medical records of 54 patients (57 feet) who had undergone an
isolated modified McBride procedure without metatarsal osteotomy and 59 patients
(63 feet) who had undergone a distal chevron osteotomy from April 2004 to November

1067-2516/$ - see front matter © 2016 by the American College of Foot and Ankle Surgeons. All rights reserved.

http://dx.doi.org/10.1053/j.jfas.2016.02.014


http://cbs.wondershare.com/go.php?pid=5482&m=db

G.W. Choi et al. / The Journal of Foot & Ankle Surgery 55 (2016) 808-811

2011 for the treatment of symptomatic hallux valgus. All operations were performed by
the senior author (T.S.K.), and he sequentially undertook the 2 different procedures.
The modified McBride procedures were performed in the first half of the present study,
and distal chevron osteotomies were performed in the second half. The inclusion
criteria were a painful bunion and hallux valgus deformity refractory to nonoperative
management, mild to moderate hallux valgus with an incongruent first meta-
tarsophalangeal joint, the availability of dorsoplantar weightbearing radiographs of the
feet that had been taken preoperatively and at the final follow-up visit, and a minimum
follow-up period of 2 years. The exclusion criteria were hallux rigidus, rheumatoid
arthritis, previous failed hallux valgus surgery, and combined procedures other than
the distal chevron osteotomy or the modified McBride procedure. In all, 9 patients
(8.0%) were lost to follow-up, and 13 patients (11.5%) were excluded from the study: 3
patients (2.7%) with rheumatoid arthritis, 1 (0.9%) with failed previous surgery, and 9
(8.0%) who had undergone combined procedures other than the index procedures. A
total of 91 patients (98 feet; 80.5% of the potentially eligible patients and 81.7% of the
potentially eligible feet) were finally enrolled in the present study. The patients were
divided into 2 groups according to the surgical technique: 45 patients (49.5%; 48 feet
[49.0%]) had undergone an isolated modified McBride procedure (McBride group) and
46 patients (50.5%; 50 feet [51.0%]) had undergone distal chevron osteotomy (chevron
group). In accordance with Coughlin (1), we subdivided each group into those with
mild (hallux valgus angle [HVA] <20° and/or an IMA <11°) and moderate (HVA 20° to
40° and/or IMA <16°) hallux valgus deformity. The patient demographics and preop-
erative radiologic parameters are listed in Table 1. No significant differences were found
between the McBride and chevron groups regarding all these variables.

Surgical Technique

The procedures were performed with the patients in the supine position under
spinal anesthesia. For the modified McBride procedure, the adductor hallucis tendon
and transverse intermetatarsal ligament were released sharply through a dorsal first
web space incision. The lateral capsule of the first metatarsophalangeal joint was
perforated using several stab incisions. After a longitudinal medial capsulotomy, the
medial eminence of the first metatarsal head was removed in line with the metatarsal
shaft. The stump of the adductor hallucis tendon was sutured into the lateral aspect of
the first metatarsal neck, and the medial capsule was plicated in slight overcorrection.
For the distal chevron osteotomy, the medial eminence was excised, and no lateral soft
tissue release was performed. After a 60° V-osteotomy centered on the first metatarsal
head, the capital fragment was displaced laterally, and the osteotomy was fixed with a
3.0-mm cannulated screw (Barouk Screw®; DePuy International, Leeds, UK). The medial
capsule was imbricated in slight overcorrection.

Postoperatively, each patient wore an open, hard-soled postoperative shoe and was
allowed to bear weight as tolerated on the heel and lateral forefoot on the first post-
operative day. Use of the postoperative shoe was typically discontinued at 4 weeks in
the McBride group and at 4 to 6 weeks in the chevron group after radiographic evidence
of healing at the osteotomy site.

Clinical and Radiographic Evaluations

All patients were evaluated clinically before surgery and at the final follow-up visit.
The clinical outcomes were assessed using the American Orthopaedic Foot and Ankle
Society (AOFAS) forefoot-metatarsophalangeal-interphalangeal scale (10) and a visual
analog scale (VAS) (11) for pain. The patients were also asked whether they were very
satisfied, satisfied, unsatisfied, or very unsatisfied with the surgical outcome and
whether they would undergo the same procedure again.

Radiographic assessment was performed with weightbearing dorsoplantar and
lateral radiographs pre- and postoperatively. On weightbearing dorsoplantar radio-
graphs, 1 independent observer who did not participate in the operative treatment and
who was unaware of the purpose of the study measured the HVA, IMA, and the position
of the medial sesamoid preoperatively and at the final follow-up visit. The HVA was
measured as the angle between the line from the center of the first metatarsal base to
the center of the first metatarsal head and the line connecting the midpoints of the
proximal and distal articular surfaces of the proximal phalanx (12). The IMA was

Table 1
Demographics of McBride and chevron groups
Variable McBride Group Chevron Group p Value
(n = 48) (n = 50)
Age (y) 55.8 + 11.5 57.9 + 11.9 260
Gender 959
Male 18 (37.5) 19 (38.0)
Female 30 (62.5) 31 (62.0)
Follow-up duration (mo) 48.35 + 23.8 51.3 £19.1 581
Hallux valgus angle (°) 265 +72 27.6 £5.9 379
Intermetatarsal angle (°) 11.7 £ 23 119+ 19 771
Sesamoid position (grade) 5.8 +0.8 59+ 09 .688

Data presented as mean + standard deviation or n (%).

limina la filigrana
OUJ

measured as the angle between the line of the first metatarsal and the line bisecting the
diaphyseal portions of the second metatarsal bone (13). The position of the medial
sesamoid was categorized into 1 of 7 grades in accordance with the methods of Hardy
and Clapham (14). Similar to previous studies (15,16), we defined the recurrence of
hallux valgus as an HVA >15°, and we assessed hallux valgus recurrence at the final
follow-up examination in all patients.

Statistical Analysis

All statistical analyses were performed with SPSS software for Windows, version
16.01 (SPSS Inc., Chicago, IL). The Student ¢ test or Mann-Whitney U test were used to
compare the continuous variables between groups, and the Wilcoxon signed rank test
was used to evaluate the changes between the pre- and postoperative values. The chi-
square test or Fisher’s exact test was used to compare the nominal variables. The odds
ratio for hallux valgus recurrence and 95% confidence interval were calculated using the
chi-square test. A p value < .05 was considered statistically significant.

Results

The clinical outcomes are summarized in Table 2. The mean
AOFAS scores for the McBride and chevron groups improved signif-
icantly for both mild (p = .008 and p = .01, respectively) and mod-
erate (p < .001 and p < .001, respectively) deformity. The mean
preoperative AOFAS score did not differ significantly between the
McBride and chevron groups; however, the mean postoperative
AOFAS scores and the mean change in the AOFAS scores were signifi-
cantly greater in the chevron group than in the McBride group for both

Table 2
Clinical outcomes
Variable McBride Group Chevron Group p Value
(n=48) (n = 50)
Mild deformity 21(43.8) 20 (40.0)
AOFAS scale score
Preoperatively 589 + 5.4 57.1 +£3.8 22
Final follow-up visit 872 +33 915+ 1.6 .004
Difference 283 + 8.0 344+ 2.6 .04
p Value .008 .01
VAS score
Preoperatively 6.9 + 09 74 +£15 43
Final follow-up visit 2.8 +09 1.2+09 .007
Difference 43 +£09 6.4 + 0.8 .002
p Value 007 01
Overall satisfaction .65
Very satisfied 9 (42.9) 8 (40.0)
Satisfied 7 (33.3) 6 (30.0)
Unsatisfied 3(14.3) 3(15.0)
Very unsatisfied 2(9.5) 3(15.0)
Same surgery again .69
Yes 16 (76.2) 17 (85.0)
No 5(23.8) 3(15.0)
Moderate deformity 27 (56.2) 30 (60.0)
AOFAS scale score
Preoperatively 552 + 6.7 549 + 5.2 .88
Final follow-up visit 847 £ 7.3 89.6 + 3.5 .01
Difference 29.7 + 8.4 347 +54 .02
p Value <.001 <.001
VAS score
Preoperatively 69 + 1.6 72+13 .88
Final follow-up visit 33+23 14+14 .001
Difference 36 +32 57+12 .003
p Value .001 <.001
Overall satisfaction 15
Very satisfied 5(18.5) 13 (43.3)
Satisfied 12 (44.4) 11 (36.7)
Unsatisfied 7 (25.9) 3(10.0)
Very unsatisfied 3(11.1) 3(10.0)
Same surgery again .14
Yes 18 (66.7) 25 (83.3)
No 9(33.3) 5(16.7)

Abbreviations: AOFAS, American Orthopaedic Foot and Ankle Society; VAS, visual
analog scale.
Data presented as n (%) or mean + standard deviation.
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mild and moderate deformity. The mean postoperative VAS score was
significantly lower in the chevron group than in the McBride group,
regardless of the severity of the deformity. The chevron group expe-
rienced a significantly greater reduction in the mean VAS score than
did the McBride group for both mild (p = .002) and moderate
(p = .001) deformity. For mild deformity, 16 patients (76.2%) in
the McBride group and 14 (70.7%) in the chevron group were satisfied
or very satisfied with the overall outcome of the surgery (p = .65). For
moderate deformity, 17 patients (63.0%) in the McBride group and 24
(80.0%) in the chevron group were satisfied or very satisfied (p = .15).
The proportion of patients who stated that they would undergo
the same procedure again did not differ significantly between the
McBride and chevron groups for either mild (p = .69) or moderate
(p = .14) deformity.

The radiologic outcomes are summarized in Table 3. For both
groups, the mean HVA and IMA had decreased significantly at the final
follow-up visit for both mild and moderate deformity. The mean
postoperative HVA and IMA were significantly greater in the McBride
than in the chevron group for both mild (p = .002 and p = .001,
respectively) and moderate (p < .001 and p < .001, respectively)
deformity. The chevron group experienced a significantly greater
correction in the HVA and IMA than did the McBride group, regardless
of the severity of the deformity. The mean grade of sesamoid
displacement in both groups was significantly reduced at the final
follow-up examination for both mild and moderate deformity. In
cases of moderate deformity, the mean postoperative grade of sesa-
moid displacement was significantly lower in the chevron group than
in the McBride group (p = .01), and the chevron group experienced a
significantly greater decrease in the grade of sesamoid displacement
than did the McBride group (p = .03). These results did not differ
between the groups in the cases of mild deformity.

Table 3
Radiographic outcomes
McBride Group Chevron Group p Value
(n =48) (n = 50)
Mild deformity (n) 21 (43.8) 20 (40.0)
Hallux valgus angle (°)
Preoperatively 18.0 £ 14 189 £ 04 17
Final follow-up visit 127 £1.3 94 + 1.7 .002
Correction’ 53 + 0.7 94+ 1.8 .001
p Value .007 .01
Intermetatarsal angle (°)
Preoperatively 10.2 £ 0.8 10.3 £ 0.8 .90
Final follow-up visit 83 +09 53+13 .001
Correction 19 £+ 0.6 5.0+ 1.0 .001
p Value .006 .01
Sesamoid position (grade)
Preoperatively 52 4 0.7 544+ 0.5 .54
Final follow-up visit 4.0+ 0.5 39+04 .53
Correction’ 12+ 04 1.6 + 0.5 .16
p Value .005 .01
Moderate deformity 27 (56.2) 30 (60.0)
Hallux valgus angle (°)
Preoperatively 298 £ 5.4 29.8 + 4.1 77
Final follow-up visit 18.6 + 3.8 13.0 +£ 4.6 <.001
Correction’ 111+ 54 16.8 £+ 4.4 <.001
p Value <.001 <.001
Intermetatarsal angle (°)
Preoperatively 121 £23 123 +£1.9 .85
Final follow-up visit 94+23 6.3 £25 <.001
Correction 28 £1.5 59+ 25 <.001
p Value <.001 <.001
Sesamoid position (grade)
Preoperatively 6.0 + 0.6 6.0 + 0.7 .97
Final follow-up visit 4.5 + 0.6 4.0 + 1.1 .01
Correction’ 1.5+ 0.5 2.0 +0.9 .03
p Value <.001 <.001

Data presented as n (%) or mean + standard deviation.
+ Difference between the preoperative and final follow-up values.

In both groups, the recurrence of hallux valgus was observed only
in cases of moderate deformity. Hallux valgus recurrence was
observed in 21 feet (43.8%) in the McBride group and 6 feet (12.0%) in
the chevron group. In moderate deformity, the McBride group had a
greater risk of recurrence than did the chevron group (odds ratio
14.00, 95% confidence interval 3.91 to 50.06; p < .001). Ten patients
(20.8%; mild deformity in 2 and moderate deformity in 8) in the
McBride group and 6 patients (12.0%; mild deformity in 2 and mod-
erate deformity in 4) in the chevron group occasionally complained of
pain while standing. Nine patients (18.8%) in the McBride group and 3
patients (6.0%) in the chevron group complained of deformity recur-
rence. One patient (2.0%) in the chevron group developed transfer
metatarsalgia under the second metatarsal head owing to shortening
of the first metatarsal.

Discussion

A modified McBride procedure has been recommended for mild to
moderate hallux valgus deformity when the HVA is <30° and the IMA
is <15° (1). A distal soft tissue procedure should be combined with
corrective osteotomy of the first metatarsal if >20° hallux valgus
correction is needed (17). A distal chevron osteotomy has been rec-
ommended for patients with an HVA of <30° and an IMA of <15°
(18,19), and some studies have found that distal chevron osteotomy
reliably corrects moderate to severe deformity (20,21). Because these
2 procedures have similar indications, we sought to compare their
results in relation to the severity of the deformity. We found that
distal chevron osteotomy led to better clinical and radiologic out-
comes than the modified McBride procedure.

Some studies have found that a modified McBride procedure re-
sults in superior clinical outcomes; however, these studies have also
found a high rate of hallux valgus recurrence (range 56% to 72.2%)
after this procedure (7,15,16). The definition of hallux valgus recur-
rence (HVA >15°) used in these studies was the same as that in our
study. In contrast, the recurrence rate (HVA >15°) after distal chevron
osteotomy has been reported to range from 7.7% to 9.9% (6,21).
Consistent with these findings, our results revealed that the recur-
rence rate was significantly greater in the McBride group than in the
chevron group. These studies (7,15,16) on the modified McBride pro-
cedure were limited because they did not include a control group;
however, 3 previous studies have compared the results of the modi-
fied McBride procedure with those of metatarsal osteotomy. Johnson
et al (2) compared the results of the distal chevron osteotomy to the
modified McBride procedure in patients with mild or moderate hallux
valgus deformity; however, they did not analyze the results in terms
of the severity of the deformity. They reported that distal chevron
osteotomy results in a greater correction of the HVA (p = .025) and
IMA (p = .001) than the modified McBride procedure; however,
neither procedure improves the medial sesamoid position signifi-
cantly, and the difference in medial sesamoid position between the 2
procedures was not statistically significant. No statistically significant
differences were found between the 2 procedures regarding the
clinical outcomes, such as pain relief, cosmetic results, meta-
tarsophalangeal joint mobility, and overall satisfaction. Udin and
Dutoit (8) compared the results of the McBride procedure and sub-
capital osteotomy with an average follow-up period of 19 years. They
found that patients were subjectively more satisfied after the McBride
procedure (p =.0001) even if the deformity showed greater radiologic
improvement with osteotomy (p = .006). Finally, a comparative study
by Schwitalle et al (9) found satisfaction rates of 71% after the McBride
procedure and 81% after the Mitchell osteotomy. In our study, the
mean correction of the HVA and IMA was significantly greater in
the chevron group than in the McBride group for both mild and
moderate deformity. The postoperative sesamoid position improved
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significantly in both groups, regardless of the severity of the defor-
mity, although it showed greater improvement in the chevron group
than in the McBride group for moderate deformity. During the pro-
gression of hallux valgus deformity, the first metatarsal head drifts
medially away from the sesamoids, but the sesamoids retain their
anatomic relationship to the second metatarsal (17,22). In addition,
the sesamoid position appears to correlate significantly with the HVA
and IMA (23). This could explain why the mean decrease in the grade of
sesamoid displacement in our study was significantly greater in the
chevron group than in the McBride group for patients with moderate
deformity. The chevron group also achieved greater improvement in
the AOFAS scale and VAS scores for both mild and moderate defor-
mity. However, regardless of the severity of the deformity, the 2
groups did not differ significantly in their rates of satisfaction or
willingness to undergo the same procedure again, although these 2
clinical parameters were higher in the chevron group. Previous
comparative studies (2,8,9) of the McBride procedure and metatarsal
osteotomy did not account for the severity of the deformity in the
analysis. In contrast, we divided the 2 groups into mild and moderate
hallux valgus deformity. In addition, several previous studies, which
were not comparative, found that a modified McBride procedure
resulted in a high rate of satisfaction and was an efficient approach to
eliminate pain (7,15,16). Our results showed that pain relief and pa-
tient satisfaction were greater in the chevron group than in the
McBride group, although this difference was not statistically signifi-
cant for patient satisfaction. A modified McBride procedure has been
recommended by many investigators for the treatment of mild hallux
valgus deformity (7,15,16). However, our results have indicated that
the clinical and radiologic outcomes for the chevron group were more
favorable than those for the McBride group for both mild and mod-
erate deformity. Our findings also contrast with those from a study by
Udin and Dutoit (8) in which the McBride procedure was more
effective in alleviating pain than was subcapital osteotomy. They
suggested that a lack of correlation between the subjective and
radiologic results could be explained because radiographs represent
only the static morphologic state of a more complex pathologic entity.
Thus, radiologic examination can only partly explain the functional
discomfort of patients. Therefore, further study is needed to explain
the relationship between subjective and radiologic results after hallux
valgus surgery.

The present study was limited by its retrospective design. The
other limitation of our study was that our senior author (T.S.K.) per-
formed the modified McBride procedures in the first half of the
study and distal chevron osteotomies in the second half. Therefore,
increasing surgeon experience could have influenced the results.
However, the surgeon had had much experience in hallux valgus
surgery at the start of the study, and these 2 procedures differ tech-
nically from each other. Thus, much evolution of the surgical tech-
nique did not seem to occur.

In conclusion, the clinical and radiologic outcomes of the present
study have indicated that the distal chevron osteotomy is superior to
the modified McBride procedure for the treatment of mild and
moderate hallux valgus deformity. The McBride procedure was

associated with a greater risk of hallux valgus recurrence than was the
distal chevron osteotomy in patients with moderate deformity.
Therefore, we recommend distal chevron osteotomy rather than a
modified McBride procedure for the treatment of mild to moderate
hallux valgus.
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Decision Making in the Treatment of Hallux Valgus

Thomas N. Joseph, M.D., and Kenneth J. Mroczek, M.D.

allux valgus (HV) is a valgus angulation of the first
Hmetatarsophalangeal (MTP) joint of the great toe.

Hallux valgus is distinct from a bunion, which is an
exostosis on the dorsomedial aspect of the first metatarsal
(MT) head. The word bunion is derived from the Greek,
bunio, and means turnip; better known is the meaning of the
Latin derived hallux valgus, that roughly translates to “large
toe with an outward angulation,” but more informally as a
“crooked big toe.” Hallux valgus is also frequently painful
and may both limit physical activities and create a psycho-
logical distress for patients, depending on the severity of
the deformity. The condition of HV includes not only the
outward lateral deviation of the great toe (distal segment of
the first metatarsal) but a medial deviation of the first MT.
Commonly, there is progressive subluxation of the first MTP
joint. Occasionally, there is a static deformity due to valgus
angulation of the distal articular surface of the first MT or
proximal phalangeal articular surface.

Constricting footwear is a major extrinsic cause of HV.
Couglin and Thompson noted the high prevalence of HV
in American females in the fourth, fifth, and sixth decades
of life and its probable association with footwear type.!
The prevalence of HV in Japanese females also increased
dramatically after the introduction of high-fashion footwear
following WWIIL.”2

Intrinsic factors also play a role in HV; those suggested
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include: pronation of the hind foot, pes planus, an increased
angle between the first and second MT (metatarsus primus
varus), association between the HV angle and the first to
second intermetatarsal angle, contracture of the Achilles
tendon, generalized joint laxity, and hypermobility of the
first MT-cuneiform joint. Heredity also can be a factor in HV.
Hardy and Clapham?® showed that 63% of patients with HV
had a parent with HV. Coughlin* reported a 94% incidence
of bunions in mothers of children with HV. Finally, neuro-
muscular disorders, including cerebral palsy and stroke, can
play a role.

Anatomy*

The MTP first ray is unique. It possesses a sesamoid mecha-
nism and a set of intrinsic musculature that provide stability
and strength. As described by Coughlin, The muscles and
tendons can be separated into four groups that surround
the first MTP. Dorsally, the extensor hallucis longus (EHL)
inserts onto the distal phalanges and the extensor hallucis
brevis (EHB) onto the proximal phalanges. The EHL is
secured by the hood ligaments, fashioning the capsule of
the MTP joint. The flexor hallucis longus (FHL) and flexor
hallucis brevis (FHB) are present on the plantar aspect of the
foot. The tendons of the medial and lateral heads of the FHB
insert onto the medial and lateral sesamoids, respectively.
The sesamoid bones are fastened to the base of the proximal
phalanx via the plantar plate. The FHL, which inserts onto
the base of the distal phalanx, is plantar to the sesamoid
complex, and encased within its own tendon sheath.

The abductor (AbH) and adductor (AdH) hallucis tendons
are located plantar medial and plantar lateral, respectively;
they insert into base of the proximal phalanx and the sesa-

*The reader is referred to the comprehensive article “Hallux
Valgus” by Michael J. Coughlin, from which parts of the ana-
tomical description were used: Instr Course Lect. 1997;46:357-
91 or J Bone Joint Surg Am. 1996;78(6):932-66.

Elimina la filigrana digital ahora


http://cbs.wondershare.com/go.php?pid=5482&m=db

20 Bulletin of the NYU Hospital for Joint Diseases 2007;65(1):19-23

moids. The plantar half of the MTP joint capsule is rein-
forced by the tendons of the AbH and AdH. The dorsal half
is thin and without tendinous constraints. As HV increases,
the AdH becomes a deforming force and tethers the sesa-
moids and proximal phalanx as the first MT deviates medi-
ally. The tendon exerts a rotational force, because it inserts
on the plantar aspect of the proximal phalanx. The plantar
cuff (AbH, FHB, and AdH) rotates laterally; the EHL then
displaces into the first interspace and becomes an adduction
force. This results in lateral subluxation of the sesamoids.
The crista, or intersesamoid ridge, articulates with the medial
and lateral sesamoids. As displacement occurs, this ridge is
smoothed out until it offers no resistance to displacement.

History and Physical Examination

The occupational history of the patient is very important
and one should inquire whether their job requires them
to be on their feet all day, working at heights, or wearing
stylish shoes with a narrow toe box. If a patient has an oc-
cupation that requires standing, financial difficulties could
result. Information should be acquired as well about the
frequency of recreational activities such as running, jumping,
racquet sports, gymnastics, and basketball. Athletes should
be counseled that they might not be able to return to their
previous level of play.

With respect to shoe wear, relief of pain is the major
objective. Improved appearance and ability to wear smaller
or narrower shoes frequently are goals of the patient but may
not be verbalized. Mann and associates® found that 41% of
patients were unable to wear their choice of shoe following
HYV repair. Postoperative expectations should be addressed
preoperatively, whether a patient desires cosmesis or pain
relief.

The physical examination must be thorough. The medial
eminence (bunion) is often the most visible feature on physi-
cal examination. Pain over the medial eminence is often the
primary symptom, due to irritation of the dorsal or plantar
cutaneous nerve of the great toe, an inflamed or thickened
bursa, or skin irritation or breakdown; only occasionally is
the bone truly hypertrophied.

Physical examination should be performed with the pa-
tient both sitting and standing. During weightbearing, the
deformity is generally accentuated. The examiner should
evaluate the patient for assessment of pes planus and contrac-
ture of the Achilles tendon. The longitudinal arch and great
toe, with its relation to the lesser toes, are also examined.

Careful measurement is made regarding the magnitude of
the HV, the pronation of the great toe, gait abnormalities, mo-
tor weakness, or abnormal alignment of the lower extremity.
Passive and active range of motion (ROM) of the MTP joint
should be performed. Pain and crepitus can indicate degen-
erative joint disease (DJD). The physician should attempt
to manually correct the hallux valgus deformity, moving the
great toe in dorsiflexion and plantar flexion. This maneuver
will demonstrate the approximate amount of surgical cor-

rection that can be performed while maintaining a satisfac-
tory range of motion. To evaluate for metatarsocuneiform
(MTC) hypermobility, the examiner must hold the second
MT head in one hand and the first MT in the other. The first
MT head subsequently is deviated dorsomedially and then
plantar laterally. Greater than 9 mm of deviation represents
hypermobility.® Significant instability is observed in about
5% of patients with HV.” This condition is often associated
with moderate to severe flatfoot deformity. Next, the lesser
toes are inspected. The lesser toes can cause significant pain,
even though their deformity is secondary to HV. Conditions
such as hammertoe of the second toe, metatarsalgia of the
lesser MTP joints, plantar surface keratoses, and callosities
can be present. Doppler studies should be obtained if there
is any question of adequate circulation.

Radiological Assessment

Radiographic examination should include weightbearing
anterior-posterior (AP), lateral, and axial (sesamoid) radio-
graphs, routinely. Radiographic measurements are made
using standing radiographs. The HV angle is the intersec-
tion of the longitudinal axes of the proximal phalanx and
the first MT. A normal HV angle is considered to be less
than 15°. The 1-2 intermetatarsal angle is the intersection
of the longitudinal axes of the first and second metatarsals.
Less than 9° is considered normal. Subluxation of the lateral
sesamoid, as measured on the AP radiograph, can be used
for classification.

Broadly, mild HV is defined as an HV angle of less than
20° and a 1-2 intermetatarsal (IM) angle less than 11°, with
less than 50% subluxation of the lateral sesamoid. Moderate
HV is a HV angle of 20° to 40° and a 1-2 IM angle that is
less than 16°, with 50% to 75% subluxation of the lateral
sesamoid. Severe HV is defined as a HV angle greater than
40°, a 1-2 IM angle that is greater than 16°, and more than
75% subluxation of the lateral sesamoid.

The radiographic morphology of the distal articular
surface of the first MT can vary. A rounded contour is the
most common and more prone to subluxation. A flattened
or chevron-shaped contour is more stable. Congruity, or
correspondence in character, is ascribed to the normal
relationship between the MT and phalangeal surfaces. The
relation is considered “congruous” when the joint surfaces
are parallel, and there is no lateral subluxation; the surfaces
are “aligned.” The relation is described as noncongruous
when the joint surfaces are not aligned, there is subluxation
of MTP joint, and the joint surfaces are no longer parallel.
Lateral subluxation of the proximal phalanx occurs on the
MT head. A congruous joint is less likely to have a progres-
sion of HV. A noncongruous joint is more likely to subluxate
further with time.

The distal metatarsal articular angle (DMAA) describes
the relationship between the distal articular surface and the
long axis of the first MT. A normal angle is less than 10°.
The DMAA is also known as MT articular orientation or
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proximal articular set angle (PASA). The proximal articular
surface of the proximal phalanx forms an angle with the
longitudinal axis of the proximal phalanx, the proximal
phalangeal articular angle (PPAA). This angle is also called
the phalangeal articular orientation or the distal articular set
angle (DASA).

Hallux valgus interphalangeus is the angle between the
lines bisecting the proximal and distal phalanges of the
metatarsal. A normal angle is less than 10°. With progressive
MTP subluxation, a groove (sagittal sulcus) develops at the
medial border of the MT articular surface. The magnitude
of the HV deformity determines the presence and location
of the angle. While it delineates the border of the articular
surface, it is an unreliable landmark for the planning of a
medial exostectomy. In severe deformities, the hallux val-
gus interphalangeus angle may be located in the center of
the MT head. Its use as a guide may lead to excessive bone
resection.

The shape and orientation of the MTC is variable and
influences the magnitude of medial inclination of the first
MT. Normally, the first MTC is inclined medially. Occa-
sionally, there is increased medial obliquity that may result
in instability of the MTC joint. The first MTC may appear
flat, curved, or oblique and may vary with the plane of the
radiograph.

Treatment

Nonoperative

The first treatment option is nonoperative care. Adjustment to
footwear can be utilized to eliminate friction over the medial
eminence, e.g., providing a wider and deeper toe box. The
condition of pes planus may be helped by an orthosis. If the
pes planus condition is severe, this can lead to a recurrence
of HV. Achilles contracture may require stretching or even
lengthening.

Operative

Only after nonoperative treatment fails should surgery be
considered. Surgical options include proximal phalangeal
osteotomy, MTP soft tissue reconstruction, distal or proxi-
mal MT osteotomy, MTC arthrodesis, MTP arthrodesis, or
excisional arthroplasty.

The Akin procedure is a medial eminence resection, me-
dial capsular reefing, and a medial closing-wedge phalangeal
osteotomy. An increased 1-2 intermetatarsal angle is not
corrected by this technique. Indications for the procedure
include HV interphalangeus, mild HV without MT primus
varus, and a mild HV with an enlarged medial eminence.
In a congruous MTP joint with HV, an Akin procedure can
be combined with an MT osteotomy for extra-articular
realignment. Goldberg and colleagues,® in 351 patients,
showed a 53% satisfaction rate; however, there also was a
21% recurrence rate. Broad indications were applied: HV
angle less than 40° and no osteoarthritic (OA) changes.
Frey and colleagues’ demonstrated, in 45 feet, 89% good

to excellent results. Most surgeries were performed for sec-
ond toe symptoms. The outcome of the series included one
nonunion and one recurrence. Plattner and Van Manen, '’ in
22 patients, had an average correction of the HV angle of
13°. At 4.5 years, there was a 6° correction, with a 61.5%
satisfaction rate reported. The investigators suggested that
a major indication for the Akin procedure is HV interpha-
langeus and that the procedure is not indicated for HV with
subluxation of the MTP joint.

Distal Soft Tissue Realignment

The Silver procedure is a medial capsulorrhaphy, medial
exostectomy, lateral capsular release, and adductor release.
The McBride modification describes the removal of the
lateral sesamoid and transfer of the adductor to the lateral
aspect of the MT head. This procedure was modified further
to exclude sesamoid excision due to the high rate of hallux
varus. Indications include a noncongruous HV deformity
of less than 30° and a 1-2 intermetatarsal angle of less than
15°. The foot must have mobility of the first MTC joint so
that the 1-2 intermetatarsal angle can decrease.

Kitaoka and colleagues,' performed a simple bunionec-
tomy and medial capsulorrhaphy, with or without lateral
capsulotomy, in 49 feet. They found 67% good to excellent
results, with a 29% reoperation at five years. The procedure
was most successful for patients who presented with and
had treatment for a painful medial eminence. Mann and
Pfeffinger,'? in 72 feet, found a 92% satisfaction rate. The
HYV angle improved from 32° to 16° and the IM angle from
14° to 9°. There was no postoperative progression of the HV
deformity at an average of 4 years; 64% wore unrestricted
footwear. The investigators found the procedure was not
appropriate for a severe deformity. Six patients had hallux
varus (average 7.5°). They recommended the procedure for
aHV angle of less than 30° and an intermetatarsal angle less
than 15°.

The Chevron osteotomy is a medial eminence resection,
distal MT osteotomy, and medial capsulorrhaphy. Indications
include a HV angle less than 30°, a 1-2 IM angle less than
13°, subluxation of the MTP joint, and a congruous MTP
joint if the DMAA is less than 15°. Chevron osteotomy
does not correct pronation and only partially corrects the
sesamoids. A phalangeal osteotomy can be added to improve
alignment. A lateral soft-tissue release is discouraged, as
it may result in devascularization of the MT head. Results
by Hattrup and Johnson,' in 225 feet, showed complete
satisfaction in 79.1%, satisfaction but with reservations in
12.9%, and dissatisfaction in 8%. The average correction of
the HV angle was 12° to 13° and the IM angle was 4° to 5°.
Meier and Kenzora'* examined 72 feet. They found a 74%
satisfaction if the IM angle was more than 12° and a 94%
satisfaction rate if the IM angle was 12° or less. Stienstra
and colleagues,® in 38 feet, found that the HV angle cor-
rected an average of 18° and the IM angle 11°; 95% had no
activity limitations. The most frequent complications associ-
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ated with the Chevron osteotomy are recurrence (especially
with large corrections), loss of correction due to slippage
at the osteotomy, transfer metatarsalgia, and osteonecrosis.
Osteonecrosis can be increased after performing an adductor
tenotomy.

Mitchell and Wilson, among several others,'¢ described
a distal MT osteotomy in a biplanar or oblique fashion, re-
spectively. Indications include a HV angle of less than 35°,
an IM angle of less than 15°, subluxation of the MTP joint,
and a congruous MTP joint if the DMAA is less than 15°.
The average correction of the HV angle is 10° to 25° and
the IM angle 5° to 10°. Excessive shortening with transfer
metatarsalgia and callus formation occurs in 20% to 40%.
Under correction, recurrence, and osteonecrosis (increased
with adductor release) can occur.

A proximal MT osteotomy with distal soft tissue recon-
struction can be performed in several ways. These include
an opening-wedge, closing-wedge, oblique (a.k.a. Ludl-
off), Chevron, crescentic, or Scarf (Z-shaped). Indications
include moderate to severe HV with a HV angle of 35° or
greater and an IM angle 13° or greater, with subluxation of
the MTP joint. Average correction of the HV angle is 24°.
The IM angle corrects 8° to 11° with a crescentic, 3° to 6°
with a closing-wedge, and 7° with an opening-wedge oste-
otomy. A crescentic osteotomy causes minimal shortening.
Complications include recurrence, under correction, and
overcorrection, failure of fixation, shortening, metatarsal-
gia, and delayed union or malunion. Mann and workers®
examined 109 feet and found a 93% satisfaction rate. The
HV angle corrected from 31° to 9° and the IM angle from
14° to 6°. However, they discovered hallux varus in 13 feet.
Thordarson and Leventen'” examined the results of 33 feet in
23 patients. They found an HV angle correction from 37.5°
to 13.8° and an IM angle correction of 14.9° to 4.7°. Hallux
varus occurred in four feet. They concluded that the use of
screws or screws and K-wires increased stability with less
shortening.

The modified Lapidus procedure is an arthrodesis of the
first MTC joint with distal soft tissue realignment of the MTP
joint. Indications include a moderate to severe HV with a HV
angle 30°+ and an IM angle 16°+, with MTP subluxation
and MTC hypermobility or generalized ligamentous laxity.
The procedure is also indicated in recurrent deformity in
adolescents or young adults. Average correction of the HV
angle is 18° and the IM angle is 6° to 8°. There is, however,
a lengthy convalescence (cast until radiographic healing is
observed). Complications include nonunion (10% to 12%),
malunion (up to 20%), plantar keratosis if excessive plantar
flexion, lateral metatarsalgia if excess dorsiflexion, under
correction, and overcorrection with occurrence of hallux
varus. Mauldin and colleagues,'® in 51 feet, found 90%
patient satisfaction. The procedure incorporated the use of
inlay bone block. The results included a 25.5% achievement
of bony union at 27.6 months and 8 occurrences of hallux
varus. Myerson and workers' examined 67 feet and found

77% attained complete relief and 15% partial relief. They
found a correction of the HV angle of 34.5° to 14° and that
of the IM angle of 14.3° to 5.8°. There were seven non-
unions (one symptomatic), three dorsal bunions (one repeat
surgery), one hallux varus, and three neuromas of the deep
peroneal nerve.

Arthrodesis of the first MTP joint is considered a salvage
procedure for severe HV, recurrent HV, rheumatoid arthritis,
previous infection, posttraumatic OA, or HV associated
with a neuromuscular disorder. The osteotomy can be per-
formed as a flat osteotomy or cup-shaped, using specially
made reamers. Fixation can be with compression screws,
Steinmann pins, Kirschner wires, staples, or compression
plates. Acceptable alignment is 15° to 20° valgus, 20° to
30° dorsiflexion, and neutral rotation. Overall successful
fusion with dorsal plating is 92% to 100%. Alignment
and fixation are critical for success. Too little valgus angle
causes increased interphalangeal OA. Excess plantar flexion
causes increased pressure beneath the tip of the toe. Excess
dorsiflexion causes plantar keratoses beneath the sesamoids.
Coughlin and Abdo used a Vitallium plate in 58 feet due to its
low profile.?’ Virtually all (98%) cases fused with 93% good
or excellent results. Plate removal was required in four feet.
Nonunion and delayed union occurred in one foot each.

Excisional arthroplasty (a.k.a. Keller) is a medial emi-
nence resection, partial proximal phalangectomy, and medial
capsular plication. Indications include moderate HV with a
HV angle less than 30° and limited ambulatory expectations
in older, sedentary patients with OA of the MTP joint. The
surgery is considered a salvage procedure. Results show
the HV angle reduced 50% with no significant change in
IM angle. Functional results deteriorate with time. Transfer
metatarsalgia can occur since the first toe is unable to bear
weight. Also, a cock-up deformity, stiffness of the IP joint,
shortening, impaired control and function, and decreased
flexor strength are known complications of this procedure.

Other surgical treatments include multiple osteotomies
(double or triple osteotomies). Nine percent of adults with
HV have congruous MTP joints, potentiating the need for
such a procedure. The indication for a multiple osteotomy
procedure is a large DMAA (greater than 15°) with a con-
gruous MTP joint. Complications include loss of fixation,
loss of correction, malunion, osteonecrosis, intraarticular
extension of the osteotomy, and degenerative OA of the IP
or MTP joint. Coughlin and Carlson?' treated 21 feet. The
patients’ average age was 26 years. They found a correction
of the HV angle to 23° and the IM angle to 9°. One hallux
varus and one malunion occurred (both required surgery).

Summary

The surgeon must determine the pathologic elements that
need correction. Close observation for an increased HV
angle, increased IM angle, pronation of the first toe, in-
creased DMAA, enlarged medial eminence, and subluxation
of the sesamoids must be performed. While there are a large
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number of procedures available for the management of HV,
no one method sufficiently corrects all HV deformities. The
upper limits of deformity correction for each procedure vary
with the surgeon and their familiarity with each procedure.
Ultimately, the surgeon must attempt to maintain a flexible
first MTP joint and preserve the normal weightbearing pat-
tern of the forefoot. Patient education also can be assistive in
avoiding aggravating activities and making better choices in
shoe wear. Tracings of the weightbearing foot and the shoe
can be used to demonstrate to patients the size differences
between the natural size and shape of the foot and that of
the shoe, both pre- and postoperatively.
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Prospective Study of the Treatment of
Adult Primary Hallux Valgus With Scarf
Osteotomy and Soft Tissue Realignment
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and James W. Brodsky, MD'

Abstract

Background: The scarf osteotomy has been a widely practiced bunion operation, but relatively limited prospective data
on its outcomes have been reported. The purpose of this investigation was to prospectively evaluate the clinical and
radiographic results of treatment of adult primary hallux valgus using the scarf osteotomy of the first metatarsal with soft
tissue realignment.

Methods: Hallux valgus corrections were performed on 51 patients (53 feet), who were followed for at least | year
with an average follow-up of 24 months. Mean age at the time of surgery was 59 years, and subjects included 3 male and
48 female patients. Prospective clinical data collected included the American Orthopaedic Foot & Ankle Society (AOFAS)
hallux-interphalangeal scale score, the SF-36 scores, and the visual analogue scale (VAS) for pain. Data were collected
preoperatively and postoperatively. Prospective radiologic data were also collected including hallux valgus angle (HVA),
first-second intermetatarsal angle (IMA), and medial sesamoid position (MSP). Clinical data were collected on complications
and reoperations.

Results: Mean AOFAS hallux-interphalangeal score increased from 52 preoperatively to 88 postoperatively. Mean
preoperative and last follow-up SF-36 physical component summary increased from 46 preoperatively to 52 postoperatively,
whereas meanVAS pain scores decreased from 5.8 preoperatively to |.| postoperatively.All the changes in clinical outcomes
were statistically significant, except the Mental Component Summary of the SF-36. Mean preoperative HVA decreased from
29 degrees preoperatively to 10.7 degrees in the initial postoperative period and was maintained at last follow-up at 10.6
degrees.The mean preoperative IMA decreased from 3.6 degrees preoperatively to 5.6 degrees in the initial postoperative
period and regressed mildly at last follow-up to 7.8 degrees. The mean preoperative MSP grade of 2.3 decreased to 0.5 in
the initial postoperative period and regressed mildly to 0.9 at last follow-up. All radiographic changes were statistically
significant. The overall complication rate was 5% (8/53), attributable to 4 feet with symptomatic hardware, 2 feet with
hallux varus, and 2 feet with progression of first MTP arthritis. Reoperations were performed in 4 feet (8%) for removal of
symptomatic hardware.

Conclusion: Scarf osteotomy was a reliable technique for correction of moderate to severe hallux valgus and had low
rates of complication or recurrence.

Level of Evidence: Level |V, case series.

Keywords: hallux valgus, scarf, bunion, osteotomy, soft tissue realignment

Although correction of hallux valgus deformity with scarf
osteotomy has been especially popular in other countries, it
has been slower to gain favor among orthopedic surgeons in
the United States. This may be attributable, in part, to the
early reports in the American literature of associated pitfalls
and complications.** Although hallux valgus can be treated
with many techniques, numerous retrospective and a lim-
ited number of prospective studies have reported good
results following use of the scarf osteotomy,>613:16:21:24.3031
Although most studies have reported positive results, a few
have reported negative results.*

This prospective study was undertaken to prospectively
evaluate the clinical and radiographic outcomes of scarf oste-
otomy in the treatment of adult idiopathic, primary hallux
valgus. Secondarily, we sought to investigate not only the
corrective power of the scarf osteotomy but the intermediate
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Table |. Demographic Data

Patients/feet 51/53

Sex Female 50, male 3
Age in years (range) 59 (32-80)
Left: right 25:28
Follow-up mean in months (range) 24 (12-66)

durability and maintenance of correction using this proce-
dure, which has seldom been reported after operative recon-
struction of hallux valgus.

Methods

All recruited subjects gave informed consent to participate
in this study, according to institutional review board guide-
lines in our institution. Prospective data were collected for
all patients who underwent a scarf osteotomy with soft tis-
sue realignment by the senior author (J.B.) for treatment of
adult primary, idiopathic hallux valgus over a 2-year
period. All patients with moderate to severe hallux valgus
were treated with this technique during the study period.
Among 63 patients (66 feet) operated in the study period,
13 cases were excluded: 6 feet in 5 patients who had rheu-
matoid arthritis; 1 each who had psoriatic arthritis and
systemic lupus erythematosus; 1 patient with juvenile hal-
lux valgus; and 2 cases that were revisions of prior failed
hallux valgus corrections. Two patients were lost to follow-
up. The diagnosis for the remaining 53 feet in 51 patients
was symptomatic, adult idiopathic hallux valgus.

Mean age at the time of surgery was 59 years (range,
32-80 years), including 48 female and 3 male patients.
There were 28 right feet and 25 left feet. Each patient had
a minimum follow-up of 12 months, and mean follow-up
from surgery was 24 months (range, 12-66 months)
(Table 1).

Multiple data were collected preoperatively and again at
the final follow-up. These included the American Orthopaedic
Foot & Ankle Society (AOFAS) hallux-interphalangeal
scale,27 the SF-36 questionnaire, and the visual analogue
scale (VAS) for pain. Patient charts were reviewed for com-
plications, reoperation, and concomitant operative proce-
dures. Weight-bearing anteroposterior radiographs were
evaluated and measured preoperatively and in the early
postoperative period, once the patient could bear weight for
standing radiographs (within 6 weeks), and then again at
most recent follow-up. Radiographic technique was stan-
dardized and done weight-bearing according to the same
protocol and by the same radiographers preoperatively and
postoperatively.

Radiographic measurements included the hallux valgus
angle (HVA), which was assessed using the intersection of
the bisection of the first metatarsal and proximal phalanx

using the technique described by Miller'®; the first-second
intermetatarsal angle (IMA), which was measured by the
intersection of the bisection of the first metatarsal and sec-
ond metatarsals; and the medial sesamoid position (MSP),
which was graded on a scale of 0 to 3 in relation to the
bisection of the first metatarsal according to the tech-
nique of Smith et al.?” Concomitant procedures included
hammertoe corrections in 29 patients, Akin osteotomies
in 23 patients, Weil osteotomies of the second metatarsal in
3 patients, bunionette excision in 3 patients, and neuroma
excision in 2 patients.

Statistical Analysis

Preoperative and postoperative values for clinical out-
come scores and for radiographic measurements were
compared using the paired Student t test, with the excep-
tion of the MSP, which was compared using the Wilcoxon
paired t test. Statistical significance was assigned to P values
of less than .05.

Operative Technique

There was a marked variation of operative techniques used
among previous reports (or an absence of a description of
the technique used), signifying that all-operative procedures
called the “scarf osteotomy” may not have been the same.
The operative technique used in this series is described in
detail here. All surgeries were performed using a field block
according to a published techinque.”> An Esmarch tourni-
quet was applied above the malleoli. An open lateral release
was performed through a 3-cm dorsal incision in the first
intermetatarsal web, releasing the attachment of the adduc-
tor hallucis tendon from the lateral sesamoid, and a hori-
zontal capsulotomy was performed between the plantar
surface of the lateral condyle of the first metatarsal and the
sesamoid sling. The lateral capsule was not vertically or
otherwise incised or perforated.

A medial longitudinal incision was made over the medial
aspect of the first metatarsophalangeal joint (MTP) and first
metatarsal. After the surgeon elevated dorsal and plantar
flaps at the joint, including the periosteum, for the soft tis-
sue realignment, the osteotomy was performed with a
straight blade on an electric microsaw. Resection of the
medial eminence of the first metatarsal head either was not
done or was very minimal in order to preserve the articular
surface and reduce the risk of hallux varus. Such resection,
if performed, was done after fixation of the osteotomy. The
osteotomy was performed as depicted in Figure 1. The key
point is the extension of the osteotomy into the distal and
proximal metaphyses of the first metatarsal to prevent
“troughing,” that is, collapse of the dorsal segment into the
plantar one. Unlike other proximal osteotomies, or tarso-
metatarsal arthrodesis, the scarf osteotomy was displaced
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Figure |. Configuration of scarf osteotomy: medial view.
Drawing represents key features of the scarf osteotomy as used
in this series: a longitudinal osteotomy extending into proximal
and distal metaphyseal zones of first metatarsal, with parallel,
slightly oblique transverse limbs at proximal and distal extents.
Transverse limbs are angled proximally, from medial to lateral,
creating an element of shortening. The point of intersection of
the longitudinal and transverse cuts is more dorsal distally (one-
third the distance from dorsal to plantar) and more plantar at
proximally (two-thirds the distance from dorsal to plantar).

primarily by lateral translation rather than valgus rotation in
order to correct the first metatarsal varus. The displaced
plantar segment was rotated, seemingly paradoxically into
varus, in order to realign the articular surface of the first
metatarsal head, especially if the articular surface was
pointing in valgus (increased distal metatarsal articular
angle) (Figure 2). Surgical correction was performed under
fluoroscopic control at each stage of the procedure. Fixation
was placed while the osteotomy was held with an offset
bone clamp using a cannulated self-compressing screw in
the distal metaphysis and a 2.0 cortical screw in the mid-
diaphysis. The overhanging dorsal segment of the distal
metaphysis and diaphysis were resected. This fragment was
placed as a graft into the defect under the proximal portion
of the osteotomy. Soft tissue alignment of the hallux was
then done by suturing the capsular and periosteal flaps with
a series of 0-Vicryl figure-of-eight sutures, while holding
the hallux in the corrected position, in a modification of
the modified McBride soft tissue realignment, again
checking hallux position with fluoroscopy. The skin was
closed and the patients were kept in a rigid-soled surgical
shoe for 1 month non-weight-bearing, followed by a second
month fully weight-bearing. Radiographs were repeated at
intervals postoperatively (Figure 3).

Results
Clinical Outcome Scores
The mean preoperative AOFAS score improved signifi-

cantly from a preoperative value of 52 + 15.1 (range,
14-88) to a postoperative value of 88 + 11.8 (range, 45-100)

(P < .05) at last follow-up. The mean SF-36 physical com-
ponent summary improved significantly from a preoperative
value of 46 + 8.9 (range, 26-60) to a postoperative value of
52 +7.3 (range, 29-60) (P <.05) at last follow-up. The SF-36
mental component summary was essentially unchanged from
a preoperative value of 54.8 + 6.8 (range, 36-66) to a postop-
erative value of 54.6 £ 6.9 (range, 35-67). The mean VAS
pain score improved significantly from a preoperative value
of 5.8 (range, 2-9.5) to a postoperative value of 1.1(range,
0-6) (P < .05) at last follow-up (Table 2).

Radiographic Results

The mean preoperative HVA decreased from 29 + 8.7
degrees (range, 12-60 degrees) to an initial postoperative
value of 10.7 = 4.4 degrees (range, 3-23 degrees), and the
most recent follow-up was maintained at 10.6 £ 7.7
degrees (range, —13 to 25 degrees) The mean preoperative
first-second IMA decreased from 13.6 £ 2.6 degrees
(range, 6-20 degrees) to 5.6 + 4.9 degrees (range, 0-13
degrees) at initial follow-up but at most recent follow-up
had regressed somewhat to 7.8 + 2.9 degrees (range, 1-15
degrees). The mean MSP was corrected from an average
position of 2.3 (range, 1-3) preoperatively to a value of
0.5 (range, 0-2) at initial follow-up but regressed some-
what at most recent follow-up.to 0.9 (range, 0-2) (P < .05)
(Table 3 and Figure 4).

There were 8 feet (15%) with complications. Four
patients had symptomatic hardware, 2 feet had hallux varus,
and 2 feet had postoperative progression of first metatarso-
phalangeal joint arthritis. There were no feet with recurrent
hallux valgus.

Reoperations were performed for all 4 feet (8%) with
symptomatic hardware to remove the painful screws. The
2 cases of hallux varus (HVA of —8 and —13) did not require
reoperation. The 2 cases of first MTP arthritis were appar-
ent on radiographic review but were asymptomatic.

Discussion

Many operative techniques have proven to be successful in
the treatment of hallux valgus, and scarf osteotomy has
been advocated to be one of those surgical options that is
sufficiently powerful to correct moderate to severe hallux
valgus. Results from previous studies of correction of hal-
lux valgus using the scarf osteotomy have shown clinical
pain relief and functional improvement as well as correc-
tion of the radiographic measures of HVA, IMA, and MSP,
both compared with preoperative values as well as with
values within normal range.'?*'%>3!

With the exception of the Mental Component Summary
of the SF-36, which was essentially unchanged, all of the
prospectively gathered clinical outcomes showed statisti-
cally significant improvement, including the AOFAS score,
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Figure 2. Weight-bearing anteroposterior radiographs of hallux valgus in a 55-year-old female. (A) Preoperative radiograph: hallux valgus
angle (HVA), 36 degrees; intermetatarsal angle (IMA), |3 degrees; medial sesamoid position (MSP), grade 3. (B) Postoperative radiograph:
HVA, 13 degrees; IMA, 3 degrees; MSP, grade 1. (C) Last follow-up 51 months: HVA |3, degrees; IMA, 5 degrees; MSP, grade |.

Figure 3. Intraoperative photo of scarf osteotomy. Medial view
of scarf osteotomy prior to fixation.The elevator pushes the
osteotomy into mild varus in order to realign the distal articular
surface of the metatarsal.

the SF-36 physical component summary, and the VAS pain
scale. Despite the limitations of the AOFAS scores,'
there is still some value to allow comparison to previous
literature. Previous studies report postoperative mean
AOFAS scores from 86 to 96.1, which were comparable to
the results of this study,'™¢%1>16:19:21.24.30

Previous studies of the scarf osteotomy demonstrated mean
HVA correction ranging from 15 to 26 degrees and mean IMA
correction from 6 to 10 degrees, which were comparable to our
findings of mean correction of the HVA of 19 degrees and
mean correction of the IMA of about 6 degrees.*'*'®%!

We found interesting the comparison of radiographic
results in the initial postoperative period with those at last

Table 2. Scarf Clinical Outcomes®

Preoperative Final Follow-Up  PValue
AOFAS
Pain 214 (9.1) 343 (7.2) <.00001
Function 5.1.(1.1) 6.5 (1.2) <.00001
Alignment 1.4 (3.9) 14 (2.7) <.00001
Total 52 (15.3) 88 (11.8) <.00001
SF-36
Physical component 46 (8.9) 52 (7.3) <.00001
summary
Mental component  54.8 (6.8) 54.6 (6.9) 4
summary
Visual analog scale 5.8 (1.9) 1.1 (1.4) <.00001

*Values in parentheses are standard deviation.

follow-up. Although the correction of the HVA was main-
tained, there were mild regressions of the IMA and the MSP.
There was a mean loss of correction of the IMA of 2.2
degrees and a mean loss of MSP of 0.4 grades (Table 3).
Although these regressions between the postoperative and
last follow-up radiographs were statistically significant,
they were not shown to be clinically meaningful, as they did
not correspond to reduction in the clinical outcome mea-
sures. We were surprised not to see some loss of HVA. We
believe that this is explained by the high rate (23/53 = 43%)
of modified Akin medial closing-wedge osteotomies of the
first proximal phalanx. This rate of phalangeal osteotomy is
comparable to numerous previous reports of scarf osteot-
omy."*"*1>* Phalangeal osteotomy would affect the mea-
surement radiographically of the HVA, but since recurrence
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Table 3. Scarf Radiographic Results

PValue,® PValue,® PValue,*
Preoperative vs Preoperative vs  Postoperative vs
Preoperative  Postoperative  Final Follow-Up Postoperative Final Follow-Up  Final Follow-Up
Hallux valgus angle, 29 (8.7) 10.7 (4.4) 10.6 (7.7) .00002 .0000005 3
degrees, mean (SD)
Intermetatarsal angle, 13.6 (26) 5.6 (4.9) 8 (2.9) .00008 .00000017 .00005
degrees, mean (SD)
Medial sesamoid position, 2.3(0.7) 0.5 (0.5) 0.9 (0.7) .00004 .000000003 .00012

degrees, mean (SD)

*P values compare preoperative and postoperative.
®P values compare preoperative and final follow-up.
‘P values compare postoperative and final follow-up.

8
1
1%
o B Preoperative
o LETY - B Postoperative
“] : Final followup
5 2. 3 n g
o

MSP

Figure 4. Graph of radiological changes. Preoperative,
postoperative, and final-follow-up data are shown for hallux
valgus angle (HVA), intermetatarsal angle (IMA), and medial
sesamoid position (MSP).

or regression usually occurs through soft tissue stretching at
the first MTP joint, the modified Akin phalangeal osteot-
omy would counterbalance that.

To the best of our knowledge, no other studies of the
scarf osteotomy, and very few studies of hallux valgus sur-
gery using other techniques, have measured and analyzed
statistically the maintenance of or loss of radiographic cor-
rection between the initial postoperative period and at later
follow-up. But it is well-known surgical wisdom that mild
regression of either hallux valgus (HVA) or first metatarsal
varus (IMA) is sufficiently common as to be the rule rather
than the exception, even though most regressions are radio-
graphic but subclinical and either asymptomatic or insuffi-
ciently symptomatic to warrant operative revision. It is
important and valuable to document these changes because
they predict and quantify the natural course of hallux valgus
surgery in general. This idea is obscured in most studies of
hallux valgus surgery because correction is measured post-
operatively at a single point in time. The statistical analysis

of these radiographic measures showed that the corrections
at final follow-up, when compared with preoperative values,
were still statistically significantly improved (P value,” pre-
operative and final follow-up) and corresponded to the sat-
isfactory clinical outcomes at final follow-up.

Cadaveric studies have confirmed that scarf osteotomy
has double the stability of distal chevron osteotomy or a
proximal crescentic osteotomy.”*** Although the scarf oste-
otomy is an effective technique for hallux valgus deformity
correction, providing pain-improvement, complications of
this procedure have been reported to be as low 1% and as
high as 47%," although most studies report moderate rates
of complications ranging between 4% and 18%, depending
on the author, technique, and criterja,'611-16:19.21.24-26.3031
The complication rate in this study is comparable to the
majority of prior studies.

The osteotomy, also called a scarf, as depicted in the
study by Coetzee,” is radically different than the proper con-
figuration of a scarf osteotomy as we understand it. The dif-
ference is the extension of the osteotomy into the distal
metaphysis of the first metatarsal, which is essential to pre-
vent troughing. Our complication rate was 15%, which is
consistent with other studies. Most of our complications in
this early series with our experience with the scarf osteot-
omy were related to the placement of internal fixation and
were attributable to our learning curve. The 2 cases of hal-
lux varus were not sufficiently symptomatic to the patients
to warrant revision, despite offers to do so, and both cases
of first MTP arthritis are asymptomatic to date.

There were 2 feet with asymptomatic, flexible hallux
varus, measuring —8 and —13 degrees HVA, respectively. No
further operative procedure was desired by these 2 patients.
The literature reports that the most common operative cause is
excessive resection of the first metatarsal head, excessive
medial capsulorrhaphy, and overcorrection of the intermetatar-
sal angle.”” We attribute the varus in the first case (—8 degrees)
to overtightening the medial capsule. In the second case
(—13 degrees), the varus appears to have been influenced by
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progressive varus deformity of the second MTP joint, which
the patient elected not to have corrected but which pro-
gressed postoperatively. Weil*® reported an 8% rate of hal-
lux varus, of which 3% did not require reoperation. Zygmunt
et al’' reported (3%) hallux varus in 2 of 66 cases.

This series had 2 cases (4%) with postoperative first
MTP arthritis, which were asymptomatic at the time of last
follow-up but which may eventually require arthrodesis.
Crevoisier et al° reported 2% (2/84) with painful first MTP
arthritic change at 12 month follow-up, both requiring arthrod-
esis.”’ Berg et al’ reported MTP arthritis in 2 of 72 cases
(3%) at a comparable 24 month follow-up, which required
arthrodesis at 36 months.

Conclusion

Hallux valgus correction using the scarf osteotomy with
soft tissue realignment produced satisfactory clinical and
radiographic results in this series. The technique was reli-
able and had an acceptable rate of complications and a low
incidence of recurrence at intermediate follow-up.
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