ISSN: 2938-852X

MEXICAN

JOURNAL

OF ORTHOPEDICS

www.mexicanjournaloforthopedics.com

Volume 2. Issue 1, January-March 2026

WWW.permanyer.com

Official Publication of the Mexican Federation
of Orthopedics and Traumatology



http://www.mexicanjournaloforthopedics.com

Original papers should be deposited in their electronic version through the following URL:

https://publisher.mexicanjournaloforthopedics.permanyer.com

B online I
Manuscript
Submission

Permanyer

Mallorca, 310 — Barcelona (Catalufia), Espafna
permanyer@permanyer.com

PERMANYER
Www.permanyer.com

ISSN: 2938-852X
Ref.: 11878AMEX261 WWWw.permanyer.com

Reproductions for commercial purposes:
Without the prior written consent of the publisher, no part of this publication may be reproduced, stored in a retrievable
medium or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording or otherwise, for
commercial purposes.

Mexican Journal of Orthopedics is an open access publication with the Creative Commons license
CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).
The opinions, findings, and conclusions are those of the authors. The editors and publisher are not responsible
and shall not be liable for the contents published in the journal.
© 2026. Federacion Mexicana de Colegios de Ortopedia y Traumatologia A.C. (FEMECQOT). Published by Permanyer.


http://creativecommons.org/licenses/by-nc-nd/4.0/

MEXICAN g
J ggﬁoNpEAD'CLS oo ’ '.) Check for updates

EDITORIAL

Prevencion y tratamiento de infecciones en ortopedia:
el International Consensus Meeting on Infection 2025

Prevention and management of infections in orthopedics:
the International Consensus Meeting on Infection 2025

Félix Vilchez-Cavazos

Servicio de Ortopedia y Traumatologia, Hospital Universitario “Dr. José Eleuterio Gonzalez”, Universidad Auténoma de Nuevo Ledn, Monterrey,
N.L., México

El International Consensus Meeting on Infection (ICMI)
2025 se ha consolidado como un referente imprescindi-
ble en cirugia ortopédica, reuniendo a expertos interna-
cionales de diversas disciplinas para revisar la evidencia
cientifica y establecer recomendaciones sobre preven-
cion, diagnostico y tratamiento de infecciones en ortope-
dia. Ofrece un marco sistematico y aplicable que permite
a los ortopedistas reducir complicaciones infecciosas y
mejorar la seguridad del paciente de manera tangible.

Combina una metodologia basada en revisiones sis-
tematicas, metaanalisis y votaciones formales entre los
expertos, lo que asegura que cada recomendacion
esté respaldada por evidencia sélida’. Al mismo tiempo,
promueve un enfoque interdisciplinario, integrando
conocimientos de infectologia, microbiologia, aneste-
siologia y farmacologia, reflejando la complejidad real
de la atencion quirdrgica moderna.

El contenido del consenso se organiza por regiones
anatémicas, facilitando la evaluaciéon de riesgos y
estrategias especificas segun la articulacion o el tipo
de cirugia. Ademas, incluye herramientas préacticas
para estimar la probabilidad de infecciones periproté-
sicas y para el diagndstico de infecciones, basadas en
criterios clinicos, de laboratorio e imagen.

Esto permite tomar decisiones mas personalizadas,
identificando a los pacientes de alto riesgo que podrian
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beneficiarse de intervenciones preventivas adicionales,
como ajustes en la profilaxis antibiética, manejo nutri-
cional o tamizaje preoperatorio selectivo®®.

El ICMI 2025 también resalta la necesidad de contex-
tualizar las recomendaciones segun los recursos y
caracteristicas de cada centro. No todas las institucio-
nes cuentan con acceso a herramientas diagndsticas
avanzadas o a antibicticos de ultima generacion, por lo
que la implementacion efectiva requiere adaptaciones
pragmaticas.

Tales reuniones académicas resaltan la importancia
de la educacion continua del equipo quirdrgico y la
cultura de seguridad en el quiréfano: las guias no solo
son Utiles por lo que dicen, sino por cdmo promueven
un cambio en la practica diaria, fomentando habitos
que, aunque sencillos, pueden tener un impacto
enorme en la reduccién de infecciones y en la seguri-
dad global del paciente. Este modelo también resalta
la posibilidad de replicar su enfoque en otras areas de
la ortopedia y la cirugia musculoesquelética.

En este sentido, el consenso representa una guia
practica que combina la evidencia mas reciente con la
aplicacion clinica diaria, convirtiendo la prevencion de
infecciones en ortopedia en una practica concreta y
efectiva.
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Global, acetabular and femoral offset restoration after total hip
arthroplasty with conventional and dual mobility prostheses

Restitucion de offset global, acetabular y femoral en artroplastia
total de cadera con prétesis convencional y doble movilidad

Luz A. Verduzco-Hernandez*®, Guillermo Bobadilla-Lescano®, Felipe A. Martinez-Escalante®,
Ramon Esperdn-Hernandez®, and Felipe Camara-Arrigunaga

Joint Replacement and Arthroscopy Department, Mexican Red Cross Orthopedic Hospital, Merida, Yucatan, Mexico

Abstract

Background: Restoration of anatomical parameters is crucial for ensuring proper function and longevity of components in
Total Hip Arthroplasty (THA). Objective: To radiographically assess the restoration of the global offset (GO), acetabular offset
(AO) and femoral offset (FO) with conventional prosthesis (CP) and dual mobility (DM) prosthesis. Methods: An Ambispec-
tive, comparative and cross-sectional study was conducted from March 2022 to March 2024. GO, FO and AO were measu-
red using postoperative anteroposterior pelvis radiographs, comparing the operated hip to the contralateral side in patients
who underwent THA with CP and DM prostheses at an Orthopedic Hospital in Mexico. Results: 42 patients were included,
divided into 2 groups: 18 in the dual mobility group and 24 in the conventional prosthesis group. In the CP group, 12 patients
had a < 32 mm femoral head and 12 had a 36 mm femoral head. FO was restored in 22.2% of DM patients and 41% of CP
patients (p = 0.185). AO was restored in 50% of DM group and 83.3% of CP group (p = 0.020). GO was restored in 66.6%
of DM group and 50% of CP group (p = 0.280). A significant difference in AO restoration was observed between femoral
head diameters, with 100% restoration in CP with 36 mm femoral head diameter (p = 0.015). Conclusions: Anatomical offset
restoration is achievable with both types of prostheses; however, this study established a significant advantage in acetabular
offset restoration using conventional prosthesis with a 36 mm femoral head diameter.

Keywords: Total hip arthroplasty. Hip prosthesis. Acetabulum. Surgery. Radiography. Prosthesis design.

Resumen

Introduccidn: La restauracion de los pardmetros anatdmicos es clave para un adecuado funcionamiento y durabilidad de
los componentes en la artroplastia total de cadera (ATC). Objetivo: Evaluar radiogréficamente la restauracion del offset
global (OG), offset acetabular (OA) y offset femoral (OF) con prétesis convencional (PC) y protesis doble movilidad (DM).
Métodos: Estudio ambiespectivo, comparativo y transversal de marzo 2022 a marzo 2024. Se evalué OG, OA y OF en una
proyeccidn postquirtrgica anteroposterior de pelvis, comparando la cadera operada con la contralateral en pacientes con
ATC con prétesis convencional y doble movilidad en un Hospital de Ortopedia en México. Resultados: 42 pacientes divididos
en 2 grupos: 18 en el grupo doble movilidad y 24 en el grupo protesis convencional. En el grupo de PC, 12 tenian cabeza
femoral < 32 mm y 12 tenian cabeza femoral 36 mm. El OF se restaurd en un 22.2% con DM y 41% con PC (p = 0.185).
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El OA se restauré en un 50% con DM y 83.3% con PC (p = 0.020). El OG se restauré en un 66.6% con DM y 50% con PC
(p = 0.280). Se encontrd una diferencia significativa al usar diferentes didmetros de cabeza femoral, con el OA restaurado
en el 100% de los pacientes a los que se les colocé una PC con cabeza femoral 36 mm (p = 0.015). Conclusion: La res-
titucion del offset anatdmico es posible con ambos tipos de protesis; sin embargo, este estudio demostré una ventaja
significativa en la restitucion del offset acetabular con la protesis convencional con cabeza femoral 36 mm.

Palabras clave: Artroplastia total de cadera. Prétesis de cadera. Acetabulo. Cirguia. Radiografia. Disefio de prdtesis.

Introduction

One of the main purposes of Total Hip Arthroplasty
(THA) is restoring the normal balance of forces around
the hip by properly positioning the prosthetic compo-
nents. This balance is essential for achieving joint sta-
bility, reducing pain, improving gait and enhancing the
patient’s quality of life.

Hip stability depends on the dynamic interaction
between bony structures and soft tissues, particularly
the muscles. According to the biomechanical model
proposed by Pauwels, the hip joint functions like a lever:
the center of rotation acts as a fulcrum and the abductor
muscles generate forces to maintain balance during
walking and standing'. In this model, the abductor lever
arm — the distance between the hip’s center of rotation
and the insertion point of the abductor muscles — is a
key determinant of joint stability and muscle efficiency.

In THA, recreating this lever arm is critical®. This is
primarily achieved by restoring the anatomical offset, a
parameter that reflects how far the femur and acetab-
ulum are positioned from the center of the pelvis, by
proper positioning the prosthetic components®*. Offset
can be divided into three components. Femoral offset
(FO): the horizontal distance from the center of the
femoral head to the axis of the femoral shaft. Acetabular
offset (AO): the distance from the center of the femoral
head to the acetabular floor, and global offset (GO): the
sum of FO and AO, representing the total lateral dis-
placement of the hip joint from the pelvic midline®.

There are two techniques for preparing the acetabu-
lum during THA. The conventional technique involves
medializing the cup toward the acetabulum floor, which
reduces the AO by shifting the center of rotation
inward®. Conversely, the anatomical technique aims to
preserve AQO by positioning the cup at the original level
of the subchondral bone. Thus, the acetabular reaming
technique has a significant impact in restoring acetab-
ular offset’. However, anatomical reaming technique
may not always be feasible due to bone stock or ace-
tabular morphology, particularly in cases with signifi-
cant acetabular defects.

When AO is reduced due to medialization, the sur-
geon can compensate it by increasing femoral offset®.
This involves increasing the femoral offset by a dis-
tance equal to the reduction in acetabular offset®. For
this purpose, many femoral stems offer different options
to modify femoral offset; however, they can also affect
leg length and overall biomechanics®. Therefore,
achieving optimal global offset should also involve ade-
quate restoration of acetabular offset.

Failure to restore the correct offset can increase the
risk of dislocation and may also accelerate polyethylene
wear. Notably, undercorrecting FO or GO has been
associated with decrease of joint stability due to femo-
roacetbular impingement, muscle weakness and lower
joint reaction forces, moreover, restoring femoral offset
alone may not adequately reduce the risk of femoroac-
etabular impingement, which can compromise functional
outcomes®''. In contrast, a study published in 2020
demonstrated that excessive correction in both femoral
and acetabular offsets greater than 5 mm increases the
incidence of pain at the greater trochanter'.

In standard mobility or conventional prostheses (CP),
the femoral head diameter is a critical intraoperative
variable under the surgeon’s control that influence joint
stability'®. By increasing the femoral head diameter, the
horizontal distance between the acetabular floor and
the center of rotation is also increased, restoring the
acetabular offset and increasing the jump distance —
the amount of lateral displacement required for the
prosthetic head to dislocate’. The head-neck ratio is
also improved, enhancing range of motion without ele-
vating the risk of impingement'>. However, in patients
with small acetabula where a 36 mm head may not be
suitable, dual mobility (DM) prostheses provide an
alternative by increasing the effective head size and
enhancing stability'®.

Regardless of the implant used, there is general con-
sensus that femoral and global offset should be restored
within 5 mm of their native values. But despite its rele-
vance as a geometric parameter, acetabular offset res-
toration remains underexplored in current literature'’.
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to March 2024
(n=64)

Patients with primary THA from March 2022

A 4

42 patients

Exclusion criteria:

- Incomplete electronic file

- Incomplete radiographic file

- Radiographs obtained with inadequate technique.

- Acetabular defects requiring bone grafting, mega cups
or cups with augmentation parts.

- Posterior or anterior THA approach
(n=22)

Group 1

v

Group 2

Dual Mobility Prostheses
(n=18)

Conventional
Prostheses
(n=24)

\ 4

A 4

(n=12)

< 32mm femoral head diameter

36mm femoral head diameter
(n=12)

Figure 1. Patient selection diagram.

Restoration of coronal-plane anatomical parameters
is not the only determinant of optimal prosthetic func-
tion; sagittal-plane spinopelvic balance must also be
evaluated, since it has shown to influence prosthetic
stability, affecting implant selection decisions'®.

This study presents a radiographic evaluation of
global, femoral and acetabular offset restoration, aiming
to assess the effectiveness of two types of prostheses
in reestablishing coronal-plane anatomical parameters.
The hypothesis is that neither implant affects femoral
offset, but both influence global and acetabular offset.

Materials and methods

An ambispective, comparative and cross-sectional
study was conducted on patients who underwent pri-
mary THA at an Orthopedic Hospital in Merida, Mexico,

between March 2022 and March 2024. The objective
was to assess the restoration of femoral, acetabular
and global offset following THA using conventional and
dual mobility prostheses.

A total of 64 patients were initially recruited. After
applying inclusion and exclusion criteria, 42 patients
were included in the final analysis and stratified into
groups according to the prosthesis placed, as shown in
figure 1. All procedures were performed by the same
surgeon using a direct lateral approach and a conven-
tional acetabular reaming technique. For the dual mobil-
ity group, G7® (Zimmer Biomet) and Harmony® (JUST
medical) acetabular cups were used. In the conventional
group, Sinergy® (Smith & Nephew), G7® (Zimmer Biomet)
and PRIMO® (B One) acetabular cups were used.

The authors declare that they have no conflict of
interest or funding for the present study.
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Radiographic analysis

Radiographic measurements were performed on
postoperative anteroposterior pelvis projections by the
same evaluator to minimize interobserver variability. All
radiographs were obtained using the following standard-
ized technique: the patient was positioned supine with
15-20° of internal rotation of both feet and heels sepa-
rated 20-24 cm apart, the X-ray beam was centered at
the midpoint between both anterior superior iliac spines
and 5 cm proximal to the pubic symphysis. Femoral
offset was measured as the perpendicular distance from
the center of rotation of the hip to the femoral axis; ace-
tabular offset was measured by determining the dis-
tance between the center of rotation of the femoral head
and the acetabular floor; and global offset was calcu-
lated by measuring the distance between the acetabular
floor and the femoral axis (Figure 2).

Femoral and acetabular offset restoration was defined
as a difference of 0 + 3 mm compared to the contra-
lateral hip, while restoration of global offset was defined
as a difference of 0 £ 5 mm.

Statistical analysis

For patients’ demographic data, measures of central
tendency (mean and median) were calculated, along
with frequency tables for nominal qualitative variables.
The Pearson Chi-square test was used to assess sta-
tistical significance, with a p-value < 0.05 considered
significant. Statistical analyses were performed using
the Statistical Package for Social Sciences (version
19.0; SPSS, Inc. Chicago, IL, USA).

Results

Of the 42 patients included, 18 (42.9%) underwent
THA with dual mobility prostheses and 24 (57.1%)
with conventional prostheses. Table 1 summarizes the
patients’ diagnoses. The conventional prosthesis group
was further subdivided based on femoral head diame-
ter: 12 patients (50%) had a head diameter of < 32 mm
and 12 (50%) had a 36 mm head.

Postoperative anteroposterior pelvis radiographs were
analyzed by comparing the operated hip with the con-
tralateral side. Among all patients, FO was restored in
33.3%, AO in 70% and GO in 57.1%. Table 2 presents
the detailed comparison. Notably, the conventional pros-
thesis with 36 mm head demonstrated superior acetab-
ular offset restoration, achieving restoration in 100% of
cases (p = 0.028); however, only 50% of this subgroup
achieved GO restoration and just 25% restored FO.

Figure 2. 36 mm femoral head diameter conventional
prosthesis. Dashed line FO. double-arrowed line GO.

AQ: acetabular offset; FO: femoral offset; GO: global offset.

In contrast, the dual mobility group showed a favor-
able trend in GO restoration, achieving 66.6%, although
this was not statistically significant. Half of the patients
in this group achieved AO restoration, while FO resto-
ration was observed in 22.2%. Interestingly, in the
conventional group with a femoral head diameter of
< 32 mm head diameter, FO restoration was notable at
58.3% (p = 0.097).

Discussion

Since offset parameters directly influence postopera-
tive biomechanics, such as joint stability, abductor mus-
cle function, and range of motion, understanding how
specific implant characteristics affect offset restoration
is crucial for optimizing hip functional outcomes and
patient satisfaction. When evaluating the restoration of
anatomical parameters following THA, GO is considered
more reliable than FO alone, as it also incorporates the
positioning of the acetabular component*.

Restoring GO within £ 5 mm of the native value has
been associated with improved clinical outcomes,
greater range of motion, enhanced abductor muscle
strength, better gait kinematics and a lower incidence of
pelvic limp discrepancy'®?". In the present study, no
statistically significant difference in GO restoration was
found using either type of prosthesis; however, a favor-
able trend was observed with dual mobility prostheses,
which restored GO in 66.6% cases (p = 0.55) (Figure 3).

Previous studies have demonstrated that a reduction
in GO greater than 5 mm is associated with decreased
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Table 1. Pre-surgical diagnosis according to the type of prosthesis

Dual mobility
(n=18)

Fracture 6 (33.3%)
Avascular necrosis 3(16.7%)
Osteoarthrosis 4(22.2%)
Femoroacetabular impingement 1(5.6%)
Hip Dysplasia 4(22.2%)

Table 2. Anatomical offset restoration

Dual mobility Conventional Association
(n=18) (n=24)

Offset Femoral

With restoration 4 10

Without restoration 14 14
Offset Acetabular

With restoration 9 20

Without restoration 9 4
Offset Global

With restoration 12 12

Without restoration 6 12

abductor lever strength and worse functional outcomes
after THA?C. In this study, the average difference in GO
was similar between the groups: 5.22 mm in the DM
group and 5.66 mm in CP with 36 mm head, with no
statistically significant difference.

No significant differences were observed in FO res-
toration between prosthesis types; however, this study
did not account for the use of high-offset stems, which
have been shown to influence FO restoration*22.

Regarding AO, a statistically significant advantage
was found with conventional prostheses (p = 0.020).
AO restoration is particularly relevant in cases involv-
ing femoroacetabular impingement. In this context,
Vigdorchik et al. emphasized the importance of priori-
tizing AO before increasing FO. Possible strategies to
optimize AO include the use of liners with lateralized
offset, which can also subtly increase femoral length,
avoiding excessive medialization of the acetabular
component; however, the latter is not always possible,

Conventional

Conventional subgroups

< 32 mm head (n = 12) 36 mm head (n = 12)

(n = 24)

8 (33.3%) 5 (41.7%) 3 (25%)
7(29.1%) 3 (25%) 4(33.3%)
3(12.5%) 2 (16.7%) 1(8.3%)
1(4.16%) 1(8.3%) 0

5 (20.8%) 1(8.3%) 4(33.3%)

Conventional subgroups

X2 =175 7 3 X2 = 2743
p=0.185 5 9 p = 0.097
X2 = 5.347 8 12 X2 =48

p = 0.020 4 0 p = 0.028
X2 = 1.166 6 6 X2=0

p =0.280 6 6 p=

as it may compromise implant fixation and result in
anterior uncovering?®.

This study found that the best results for AO resto-
ration were achieved with conventional prostheses
using a 36 mm femoral head (p = 0.028), not only in
patients with impingement but across the entire study
population.

The benefits of using larger femoral head diameters
have been well documented. Several studies suggest
that conventional prostheses with heads of 36 mm or
larger improve joint stability by increasing the arc of
motion before impingement and enhancing jump dis-
tance'“. Nevertheless, head size is not the only way
to provide stability, Rathi et al. reported that DM pros-
theses also provide sufficient joint stability by maintain-
ing an optimal head-to-neck ratio joint distance®. In
cases where a 36 mm head cannot be used, such as
in patients with small acetabuli, the DM implants rep-
resent a suitable alternative for GO restoration, as this
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Figure 3. Dual mobility prosthesis. Dashed line FO.
double-arrowed line GO. AO: acetabular offset; FO: femoral
offset; GO: global offset.

study demonstrated no significant difference in GO res-
toration with either implants.

While surgical modifications to both femoral and
acetabular offset affect femoral lateralization, only
changes in acetabular offset simultaneously impact
femoral lateralization and hip’s center of rotation. Con-
sequently, AO has a more pronounced effect on hip
range of motion than FO alone, regardless of bone
morphology.

These results emphasize that implant selection —
particularly the type of prosthesis and femoral head
diameter — has a measurable impact on the restoration
of anatomical offsets following THA. The observed
variations in acetabular and global offset restoration
suggest that tailoring implant choices to each patient’s
anatomical and clinical profile could optimize functional
outcomes. Therefore, surgical decision-making should
incorporate not only implant availability or surgeon
preference, but also individual patient morphology and
the biomechanical demands required for optimal
recovery.

The main limitation of this study is the sample size.
Additionally, offset measurements were obtained from
plain radiographs, which are less precise than CT imag-
ing for evaluating AO; however, due to cost consider-
ations, conventional radiography was used. Potential
for observer bias must be acknowledged as a limitation
of this study. Although all radiographic measurements
were performed by a single evaluator to minimize
interobserver variability, the evaluator was not blinded
to the type of prosthesis used. Given the distinct

radiographic features of conventional and dual mobility
implants, the evaluator could identify the prosthesis
type, introducing an unintentional risk of observer bias
in the assessment of offset restoration.

Conclusion

Anatomical offset restoration is achievable with both
types of prostheses; however, this study established a
significant advantage in acetabular offset restoration
using conventional prosthesis with a 36 mm femoral
head diameter.
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Clinical-radiological efficacy of high tibial opening valgus
osteotomy using the Spider HTO® plate. Pilot study
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Resumen

Antecedentes: La osteotomia valguizante de apertura tibial (OVAT) alta es un procedimiento quirdrgico empleado para la
preservacion bioldgica de la rodilla en el tratamiento de la deformidad angular en varo con osteoartrosis del compartimento
medial (DAV). Objetivo: Determinar la eficacia clinico-radioldgica de la OVAT empleando como medio de estabilizacion la
placa Spider HTO® como un innovador sistema de fijacion en pacientes con DAV. Método: Se realizé un estudio piloto
prospectivo de 15 pacientes de tipo experimental de un solo grupo, tratados quirdrgicamente de OVAT para el manejo de
la DAV usando la placa Spider HTO® como medio de estabilizacidn de la osteotomia. Se consideraron como variables de
eficacia primaria la consolidacion dsea (escala radiografica de Montoya) y la evaluacion funcional (escala KSS y escala HSS)
con mediciones en el pre y postoperatorio a las 6, 12 y 24 semanas. Resultados: Todos los pacientes consolidaron al fina-
lizar el estudio y sin complicaciones relacionadas directamente con la placa Spider HTO®, respecto a la funcionalidad clinica
se observo una mejoria significativa a las 12 y a las 24 semanas del postoperatorio en referencia al preoperatorio medido
con la escala KSS (p = 0.005) y con la escala HSS (p = 0.05). Conclusién: La placa Spider HTO® como estabilizador de la
OVAT resultd eficaz clinica y radiolégicamente en el tratamiento del genu varo artrésico de rodilla, resaltando su buen perfil
de seguridad durante el seguimiento de este estudio piloto.

Palabras clave: Osteotomia tibial alta. Genu varo. Osteoartrosis de rodilla. Sistema de fijacion ortopédica.

Abstract

Background: High tibial opening valgus osteotomy (MOWHTO) is a surgical procedure used for biological preservation of
the knee in the treatment of varus angular deformity with medial compartment osteoarthrosis (VAD). Objective: To determine
the clinical-radiological efficacy of MOWHTO using the Spider HTO® plate as a stabilization means as an innovative fixation
system in patients with VAD. Method: A prospective pilot study of 15 single-group experimental patients was conducted,
treated surgically with MOWHTO for the management of VAD using the Spider HTO® plate as a stabilization means of the
osteotomy. The primary efficacy variables were bone consolidation (Montoya radiographic scale) and functional evaluation
(KSS scale and HSS scale) with measurements in the pre and postoperative period at 6, 12 and 24 weeks. Results: All patients
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consolidated at the end of the study without complications directly related to the Spider HTO® plate. Regarding clinical
functionality, a significant improvement was observed at 12 and 24 weeks postoperatively compared to the preoperative
period, as measured by the KSS scale (p = 0.005) and the HSS scale (p = 0.05). Conclusion: The Spider HTO® plate as a
stabilizer of the MOWHTO was clinically and radiologically effective in the treatment of osteoarthritic genu varus of the knee,
highlighting its good safety profile during the follow-up of this pilot study.

Keywords: High tibial osteotomy. Genu varus. Knee osteoarthritis. Orthopedic fixation system.

Introduccion

La osteoartritis (OA) sigue siendo la enfermedad
musculoesquelética mas frecuente y afecta a millones
de personas', su caracteristica patoldgica se asocia
principalmente con la destruccion progresiva del carti-
lago y generalmente estd acompafiada de esclerosis
6sea subcondral, inflamacion sinovial y formacion abe-
rrante de osteofitos?; los factores de riesgo que mas
se asocian son la edad (mayores de 40 afnos), sexo
(femenino), trastornos metabdlicos (enfermedades reu-
maticas, obesidad, hipertension arterial sistémica),
sedentarismo, tabaquismo, defectos congénitos de la
articulacion, mal alineacion de extremidades (varo o
valgo de rodilla) y traumatismos (fracturas, lesiones
ligamentarias, meniscales)®*.

La OA de rodilla en la poblacion general representa
el 16% en mayores de 15 afios y del 22.9% en mayores
de 40 afios de edad®. Clinicamente la OA de rodilla se
caracteriza por dolor en el compartimento articular
afectado, aumento de volumen, sinovitis, rigidez y dis-
minucién de la funcién articular’.

Es posible realizar el diagndstico radioldgico mediante
la clasificacién de Kellgren y Lawrence?, la cual emplea
caracteristicas radiograficas como el estrechamiento
del espacio articular, esclerosis, la presencia de osteo-
fitos y quistes subcondrales.

Cuando existe artrosis en el compartimento medial
de la rodilla con arqueamiento de esta encontrando un
eje mecanico menor de 6° en los adultos, se establece
un diagnéstico de gonartrosis en varo. Su tratamiento
inicial consiste en medidas generales como control de
peso, de actividades fisicas de impacto, carga excesiva
de peso, terapia fisica y rehabilitacién; también se con-
templan medidas farmacolégicas como los analgési-
cos, antiinflamatorios, medicamentos que retrasan la
artrosis como la glucosamina, el colageno y diace-
reina; y algunos métodos invasivos intraarticulares
como la viscosuplementacion, ozonoterapia, infiltracion
de factores de crecimiento derivados de las plaquetas
y células mesenquimales progenitoras. Estas medidas

suelen retrasar la evolucion de la artrosis en mayor o
menor medida, asi como disminuir sus sintomas®.

El método quirdrgico para disminucion de la progre-
sion de la OA de la rodilla y mejoria funcional en
pacientes con deformidad angular en varo con artrosis
del compartimento medial es la osteotomia tibial alta
valguizante de rodilla, que se encuentra indicada en
pacientes con artrosis grado Il y Ill de Kellgren y
Lawrence e incluso artrosis mas avanzada'®'?; con
buen alineamiento rotuliano, buena estabilidad de liga-
mentos colaterales y con un compartimento lateral de
rodilla sano. Existen variedades de osteotomias como
la supratuberocitaria, infratuberocitaria, de cierre y de
apertura, osteotomia doble (fémur y tibia) y biplanar,
cuya eleccion dependera del criterio del médico
especialista'®'“.

Se han desarrollado diversos medios de estabiliza-
cién de la osteotomia, predominando las placas con
diferentes modelos: anatémicos y no anatémicos, blo-
queadas y no bloqueadas, con y sin bloque
espaciador’®,

Los resultados clinicos de una osteotomia se miden
con base en el dolor presentado por el paciente, asi
como la funcionalidad de su rodilla antes y después de
la osteotomia, los cuales pueden ser evaluados
mediante diversas escalas validadas, dentro de las que
se encuentran la Knee Society Score (KSS) y la
Hospital for Special Surgery (HSS), que toman en
cuenta parametros como dolor, fuerza, movilidad e
inestabilidad, entre otros'®'é,

El presente trabajo tiene la finalidad de determinar la
eficacia clinico-radioldgica de la osteotomia valgui-
zante de apertura de tibia (OVAT) empleando como
medio de estabilizacion la placa Spider HTO® como un
innovador sistema de fijacion en pacientes con genu
varo artrésico de rodilla.

Método

Se realiz6 un estudio autorizado por el comité de
bioética de la Universidad Autdnoma de Aguascalientes,
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Figura 1. Caracteristicas de la placa Spider HTO® para
osteotomias valguizantes tibiales altas de apertura medial.

Figura 2. Imagen radiogréafica en vistas anteroposterior y
lateral de la placa Spider HTO® en una osteotomia
valguizante tibial alta de apertura medial.

México, con el nimero CIB-UAA-42 (autorizando tanto
el protocolo de investigacion, como la carta de consen-
timiento informado del estudio), del tipo experimental,
prospectivo, de un grupo de estudio, con mediciones
antes y después; con una muestra piloto de 15 pacien-
tes, no probabilistico de casos consecutivos tomados
de la consulta privada de tres cirujanos ortopedistas
de Aguascalientes, México, y un periodo de estudio
comprendido entre abril del 2021 y enero del 2024.

Se incluyeron en el estudio pacientes con diagnds-
tico de deformidad angular en varo con gonartrosis del
compartimento medial grados Il, lll y IV de Kellgren y
Lawrence, de cualquier sexo y ocupacion.

Se excluyeron los pacientes con destruccién articular
global, contractura en flexion de mas de 25 grados,
obesidad grado Ill o0 mérbida, genu varo mayor de 15
grados, deformidad tibial proximal tipo pagoda, inesta-
bilidad de ligamentos colaterales Glll y menisectomia
previa del compartimento lateral.

No se eliminaron pacientes del estudio.

Caracteristicas de la placa Spider HTO®
como un innovador sistema de fijacion

Fabricada por la empresa FIXIER S.A. de C.V. (ubi-
cada en Carretera Doctor Mora a San Miguel de Allende
km 3.4, Comunidad de San Rafael, Doctor Mora, CP
37967, Guanajuato, México). Es una placa anatomica
de aleacion de titanio aleméan de grado médico (TiBAI4V
ELI) disefiada anatdmicamente para estabilizar osteo-
tomias tibiales altas de apertura medial, de bajo perfil
curveado que permite al cirujano realizar una incisién
pequeha en el abordaje quirdrgico (4-5 cm) y un mejor
adosamiento a la tibia, cuyo constructo incluye un blo-
que trapezoidal que se introduce a la osteotomia con
la finalidad de mantener su apertura, cuyas medidas
son 6, 8, 10, 12, 14 y 16 mm de grosor que el cirujano
deberd elegir previa planeacion quirdrgica del paciente
(Figura 1). El bloque espaciador trapezoidal es més
amplio en la parte posterior respecto a la anterior para
disminuir el fenémeno de inclinaciéon posterior de los
platos tibiales inherente a este tipo de cirugias. Hay
placas derechas e izquierdas, cada una de ellas tiene
cuatro orificios para dos pernos distales bicorticales
bloqueados de cortical 5.0 mm, los cuales van dirigidos
perpendicularmente al eje principal de la tibia y dos
pernos proximales unicorticales dirigidos de forma
divergente y oblicua hacia el nicleo duro de la meseta
tibial; uno de los pernos proximales es bloqueado de
esponjosa 5.5 mm y el segundo tornillo proximal es de
esponjosa 5.5 mm no bloqueado, con la finalidad de
brindarle una flexibilidad biomecénica controlada al sis-
tema de fijacion (Figura 2).

Logistica y técnica quirurgica

Previa firma del consentimiento informado por parte
del paciente, se realizaron estudios preoperatorios y
planificacion preoperatoria apoyada por el método de
Miniaci et al.'”® para medir el angulo a corregir y la tabla
de Hernigou et al.”° para medir los milimetros de aper-
tura de la osteotomia, los cuales deben coincidir con el
diametro del bloque espaciador de la placa Spider
HTO® elegida. Se realizé tratamiento quirtirgico (medi-
ante anestesia regional) consistente en osteotomia tibial
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Clavillo <
Kirschner .

Guia de corte

Figura 3. Colocacion del clavillo Kirschner a través de la
guia de corte dirigido hacia la zona de seguridad de la
cortical lateral de la tibia.

Vista lateral
Tibia derecha

Injerto de

hueso \

" Pieza triangular
de apertura

Spider HTO™®

Figura 4. Colocacion de la placa Spider HTO® en la brecha
de apertura de la osteotomia, siguiendo el orden de
insercion de sus cuatro tornillos como lo indica la imagen.

alta de apertura medial empleando la placa Spider
HTO® como medio de estabilizacién de la osteotomia y
colocacion de aloinjerto éseo en la brecha de apertura
de la osteotomia. Cirugia realizada mediante isquemia
controlada, incision quirdrgica de 4-5 cm de longitud,
diseccion por planos, posicionamiento y fijacion de la
guia de corte de la osteotomia mediante dos clavillos
Kirschner dirigidos de medial a lateral hacia la zona de
seguridad ubicada en la articulacion tibio-peroneal
proximal, apoyados en todo momento del uso de fluo-
roscopia (Figura 3), se inicia la osteotomia empleando
una sierra neumatica a través de la guia de corte
dejando intacto un centimetro de la cortical lateral para

establecer la bisagra, enseguida se retira la guia de
corte y se completa la osteotomia con cincel; se da
apertura de la osteotomia para colocacion de aloinjerto
y de la placa apoyada lo mas posible a la cortical pos-
terior de la tibia, enseguida se colocan los cuatro tornillos
(Figura 4), finalizando la cirugia mediante sutura por
planos de la herida y cobertura de esta con gasas y un
vendaje elastico.

Se le administré al paciente antiinflamatorio (dexketo-
profeno 50 mg i.v. cada 8 h), profilaxis de infeccién (cefa-
lotina 1 g iv. cada 8 h) y trombosis (enoxaparina 20 o
40 mg subcutaneo dosis unica a las 12 h del postopera-
torio), protector de mucosa gastrica (omeprazol 40 mg i.v.
dosis Unica) y egreso hospitalario del paciente a las 24 h
del postoperatorio. Se indic6 un programa de rehabilita-
cion a partir del 3er. dia del postoperatorio para el manejo
del edema y ejercicios progresivos de fortalecimiento
muscular e incremento de arcos de movimiento; iniciando
el apoyo parcial y progresivo de la extremidad operada
con el apoyo de muletas desde la quinta semana del
postoperatorio y alcanzando un apoyo total hasta obtener
consolidacion radiogréfica Glll de Montoya.

Las variables de eficacia primaria fueron la consoli-
dacion Osea (mediante la escala radiogréfica de
Montoya) vy la evaluacion funcional mediante las esca-
las KSS y HSS.

Las variables secundarias fueron las sociodemogra-
ficas, grados de artrosis, eje mecanico, punto de
Fujisawa, angulo de apertura de Miniaci, indice de
Caton-Deschamps, éngulo de inclinacion de platos
tibiales y complicaciones presentadas (las relaciona-
das con la placa y las relacionadas con el procedi-
miento quirdrgico per se).

El paciente fue evaluado clinica y radiolégicamente
de forma prospectiva por su médico cirujano en los
periodos preoperatorio y postoperatorio a las 6, 12 y
24 semanas.

Analisis estadistico

Se realizo estadistica descriptiva mediante promedio,
desviacion estandar e intervalos de confianza del 95%
(IC 95%) para las variables numéricas con distribucion
normal, asi como frecuencias simples y porcentajes
para las categodricas. La estadistica inferencial corrié a
cargo de pruebas de comparaciéon de medias con dis-
tribucion normal para muestras relacionadas (t de
Student pareada y Friedman) para las mediciones
radiograficas, tiempo de consolidacién y escalas fun-
cionales; tomando en consideracion un valor de p
menor a 0.05 para establecer que las diferencias eran
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Tabla 1. Resultados funcionales y radiolégicos de la osteotomia valguizante de apertura tibial alta mediante la
placa Spider HTO®. Estadistica descriptiva: promedio + desviacion estandar. Pruebas estadisticas empleadas: t de

Student para datos pareados y Friedman

B T

Escala KSS (puntos) 56.11 £ 11
Escala HSS (puntos) 63 +8.8
Inclinacion tibial (grados) 3.5+ 2%
indice Caton-Deschamps 0.95+0.11*

*Dentro de parametros normales.
HSS: Hospital for Special Surgery, KSS: Knee Society Score; NA: no aplica.

estadisticamente significativas. El paquete estadistico
empleado fue el Statistical Package for the Social
Sciences (SPSS).

Resultados

Se incluyeron en el estudio 15 pacientes con edad
promedio de 55 + 6 afos, predomind el sexo femenino
(60%), la rodilla derecha fue la mas operada (53%),
seguido de la izquierda (47%). El grado Ill de artrosis
de Kellgren-Lawrence fue el mas prevalente, con el
67% (10 pacientes), seguido del grado Il con el 27%
(4 pacientes) y un paciente con el grado IV. La placa
Spider mas utilizada fue la del bloque de 12 mm, con
el 40% de los pacientes.

El eje mecanico preoperatorio promedio de los pacien-
tes del estudio fue 10.1 + 2° (IC 95%: 8.8-11.4) en varo,
con un minimo de 6° y un méaximo de 13° y en el posto-
peratorio a las 24 semanas fue de 2.4 + 2° (IC 95%:
—1.77 a 6.5) en valgo con un minimo de 0° y un maximo
de 7°. Los grados de correccion totales promedio del eje
mecanico en el postoperatorio que obtuvieron los
pacientes fueron 10.6 + 2.3° (IC 95%: 9.2-11.9).

El punto de Fujisawa postoperatorio promedio al fina-
lizar el seguimiento fue del 56.4 + 11.6% (IC 95%:
49.9-62.8).

El angulo de inclinacidn tibial preoperatorio promedio
fue de 3.5 + 2° (IC 95%: 2.4-4.7), mientras que en el
postoperatorio fue de 6 + 2.5° (IC 95%: 4.3-7.2) con
diferencia estadisticamente significativa (p = 0.04).

El indice de Caton-Deschamps preoperatorio prome-
dio fue de 0.95 + 0.11 (IC 95%: 0.88-1) y en el posto-
peratorio disminuyd a 0.81 + 0.15 (IC 95%: 0.74-0.91),
con diferencia estadisticamente significativa (p = 0.001).

Todos los pacientes del estudio consiguieron la con-
solidacién dsea durante el estudio (grado Il de
Montoya), con un promedio de 9.8 + 2 semanas
(IC 95%: 7.1-10.4), habiendo consolidado el 53% de los

78.2+£126 746 £11.3 0.005
n2+71 81.2+173 0.05
NA 6+ 2% 0.04
NA 0.81 + 0.15* 0.001

pacientes a las 6 semanas y el 100% a las 12 semanas
del postoperatorio.

Respecto a la funcionalidad clinica de la rodilla ope-
rada, la escala KSS presentd una mejoria clinica y
estadisticamente significativa desde las 12 semanas
del postoperatorio con respecto al preoperatorio, man-
teniéndose una mejoria estadisticamente significativa
al finalizar el seguimiento (p = 0.005), la misma tenden-
cia se observé con la escala HSS (p = 0.05) (Tabla 1).

No existieron complicaciones relacionadas directa-
mente con la placa Spider HTO®, como desanclaje,
aflojamiento, rechazo al material de osteosintesis,
retardo de consolidacion o pseudoartrosis; asi como
tampoco hubo casos de infeccién ni trombosis.

En el periodo posquirurgico un paciente (6.6%) pre-
sent6 una fractura de bisagra lateral (Takeuchi tipo IlI),
la cual termind consolidando sin datos clinicos de
lesion meniscal y mejorando su evaluacién funcional
respecto al preoperatorio al finalizar el estudio.

Un paciente (6.6%) tuvo una contractura en flexion
de rodilla de 12° al finalizar el estudio.

No existieron diferencias significativas (p > 0.05) al
comparar el sexo y el grado de artrosis con la evalua-
cion funcional preoperatoria.

Discusion

La OVAT es un método que ha resultado eficiente a
mediano plazo, con una sobrevivencia observada del
79% a 10 afnos desde su realizacion®'.

El material empleado para darle estabilidad a la
OVAT elegido por los cirujanos ortopedistas es predo-
minantemente la placa con tornillos, resultando funda-
mental para el éxito del procedimiento quirdrgico el que
la placa cumpla con caracteristicas especificas en su
disefio con la finalidad de conseguir los objetivos para
los que fue disefiada. La placa Spider HTO® cumple
con caracteristicas que consideramos que favorecen la
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estabilidad anatémica y consolidaciéon de la OVAT: la
biocompatibilidad del material de osteosintesis (el tita-
nio ha resultado ser un excelente material)??, facilidad
de colocacion al paciente y seguridad (placa anatémica
de bajo perfil y dimensiones con un bloque espaciador
trapezoidal), asi como la estabilidad que provee el ser
una placa de reconstruccion con tornillos bloquea-
dos'“?%. La placa tiene una mayor flexibilidad biomeca-
nica por medio de los tornillos proximales a la
osteotomia (un tornillo de esponjosa de cabeza cénica
no bloqueado y un perno bloqueado de esponjosa), y
que sean dirigidos de manera divergente para mayor
resistencia al desanclaje y de forma oblicua en direc-
cion mas longitudinal hacia el sentido de la carga axial
de la extremidad le brinda una aceleracion en la con-
solidacién ¢sea de la osteotomia cuando se inicia el
apoyo parcial de la extremidad®*?°; también el sistema
de fijacién debe ser amigable en caso de requerirse en
un futuro una artroplastia total o unicompartimental de
rodilla que facilite la extraccién del material de
osteosintesis.

Analizando los resultados de nuestro estudio e ini-
ciando con el grado promedio de correccién obtenido
con la osteotomia al finalizar este, se consiguieron
11 £ 2° y el punto de Fujisawa postoperatorio promedio
fue del 57 + 11%. Siendo una correccion ideal del 55%
(artrosis G | y Il de Kellgren-Lawrence), el 60% (artrosis
Glll) y el 65% (artrosis G V) mencionado por Hohloch
et al.?®, podemos considerar que en el presente estudio
los cirujanos quedaron un poco cortos (3%) en el nivel
de correccion en algunos pacientes, ya que el 67% de
ellos tenian una artrosis Glll de Kellgren-Lawrence.

El angulo de inclinacion tibial se increment6 un pro-
medio de 2.5 grados (pre 3.5 y post 5.7 grados) con
diferencias estadisticamente significativas (p = 0.04),
consideramos que nuestros resultados estén dentro de
un rango de seguridad, como lo mencionan Wang et
al., con un incremento mayor a 5.5 grados de inclina-
cion tibial postoperatorios el paciente puede evolucio-
nar con dolor en rodilla®’; aunado al disefio trapezoidal
del bloque espaciador de la Spider HTO®, el cual
presenta una base mas amplia de este ubicada hacia
la cortical posterior de la tibia y a la colocacion de un
bulto estéril debajo del tobillo del paciente al momento
de colocar la placa produciendo de manera intencio-
nada una hiperextension de rodilla que favorezca una
mayor apertura posterior de la brecha de osteotomia y
con ello una menor inclinacion tibial*®2°.

El indice de Caton-Deschamps disminuy¢ al finalizar
el estudio (0.95 preoperatorio a 0.81 postoperatorio); a
pesar de tener diferencia estadisticamente significativa

(p = 0.001), no representa diferencia clinica, pues se
encuentra en rango de normalidad (de 0.74 a 1.15),
situacion que debe ser vigilada en este tipo de osteo-
tomias para no evolucionar a patela baja®®*'.

Respecto a las variables de eficacia primaria del
presente estudio como son la consolidacidn radioldgica
y la evaluacion funcional, los pacientes consolidaron
en un promedio de 9.8 + 2 semanas, mientras que en
la literatura existen promedios de consolidacion de la
osteotomia a las 18 semanas por Brosset et al.*’ y de
20 semanas por Siboni et al.**. Consideramos que la
diferencia consiste en la estabilidad y flexibilidad bio-
mecénica de la placa Spider HTO® aunado al inicio
temprano (quinta semana del postoperatorio) del apoyo
parcial de la extremidad operada con la ayuda de mule-
tas que acelera el proceso de consolidacion de la
osteotomia.

La funcionalidad de la rodilla a consecuencia de una
OVAT suele mejorar en la gran mayoria de los casos™,
para el presente estudio se emplearon las escalas fun-
cionales KSS y HSS, obteniendo una mejoria clinica y
estadisticamente significativa (p < 0.05) desde las 12
semanas del postoperatorio en ambas escalas funcio-
nales y manteniéndose a las 24 semanas (Tabla 1).
Se paso de una funcionalidad mala en el preoperato-
rio (56.1 + 11 puntos) a una funcionalidad buena
(74.6 + 11.3 puntos) al terminar el estudio en la escala
KSS; similar resultado fue obtenido con la escala HSS
(preoperatorio 63 puntos y postoperatorio 24 semanas
en 81.2 puntos). Esta mejoria observada en nuestro
estudio piloto puede ser debida al tratamiento quirdr-
gico oportunamente indicado al paciente, asi como a
la eficacia en la consolidacién dsea obtenida por el
implante utilizado; similares resultados se obtuvieron
en un estudio de 112 sujetos de Ma et al.?® al conseguir
en el preoperatorio para la escala KSS un promedio de
57.8 puntos y a dos afnos del postoperatorio 86.8 pun-
tos; asi como para la escala HSS de 48.1 puntos en el
pre y de 86 puntos a los 2 afos de seguimiento.
Parecidos resultados se observaron en el estudio de
Jacquet et al.*® con 196 pacientes, también con un
seguimiento a dos afios obteniendo en el preoperatorio
en la escala KSS 49.5 y en el post 82.3 puntos. Sus
excelentes resultados obtenidos, en comparacion con
los nuestros, pueden deberse a que el tiempo de
seguimiento fue mas prolongado comparado con el
nuestro y con ello se continud observando una mejoria
progresiva en las escalas funcionales a lo largo del
tiempo.

Al analizar las variables de seguridad de nuestro
estudio, no se reportaron complicaciones relacionadas
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directamente con la placa Spider HTO®, asi como tam-
poco hubo casos de infeccién ni trombosis, a pesar
de que en la literatura se mencionan estudios como el
de Floerkemeier et al.®, donde encontraron un 6% de
complicaciones, el de Ferner et al.*” con un 3.7% y el
de Cisneros et al.>® con el 2.6% de complicaciones.
Esta diferencia es quiza debida al importante nimero
de pacientes incluidos en dichos estudios en compa-
racion con el nuestro, pero también es posible que sea
debido a que con el empleo de la placa Spider HTO®
se minimiza el riesgo de infeccién debido a que es una
placa de perfil bajo con menores dimensiones, se
coloca en un menor tiempo quirdrgico, con menor inci-
sion cutanea y manejo de tejidos blandos; asi como
ser un sistema biomecanico mas flexible que facilita la
consolidacion dsea.

En el periodo posquirtrgico un paciente (6.6%) pre-
sent6 una fractura de bisagra lateral (Takeuchi tipo Ill),
la cual termin6 consolidando sin pérdida de la correc-
cion radioldgica obtenida; este tipo de complicacion
llega a ser frecuente en pacientes cuya correccion radio-
légica supera los 8 grados, suele incluso perder la
correccion obtenida terminando en una reintervencion
quirdrgica, es por ello que es fundamental una buena
estabilidad primaria del implante para evitar dicha pér-
dida de la correccion'®®?; situacién que observamos con
optimismo debido a la estabilidad del disefio de la placa
Spider HTO® y al no haber perdido correccién radiogra-
fica el paciente de nuestro estudio.

Al finalizar el estudio un paciente (6.6%) tuvo una con-
tractura en flexién de rodilla mayor a 10 grados; se sabe
que este tipo de osteotomia a la tibia suele incrementar
la inclinacién posterior de los platos tibiales que puede
traer como consecuencia una posible contractura en
flexion de la rodilla si no se observan los cuidados
postoperatorios de rehabilitacion de manera adecuada.

Conclusiones

La placa Spider HTO® como estabilizador de la OVAT
alta resulto eficaz clinica y radioldgicamente en el tra-
tamiento del genu varo artrésico de rodilla.

La placa Spider HTO® cumplié con el perfil de segu-
ridad esperado, debido a que no se observaron com-
plicaciones relacionadas con esta de forma directa
durante las 24 semanas del seguimiento en este grupo
piloto de pacientes.

Sugerencias

El presente estudio adolece de validez externa debido
a que se requiere un mayor numero de pacientes

estudiados, mayor cantidad de cirujanos que coloquen
la placa, mayor nimero de centros participantes que
incluya a diferentes paises, ocupaciones, edades y
etnias para contar con una evidencia mas sélida de los
resultados obtenidos.

También se requiere aumentar el tiempo de segui-
miento para contar con mayor informacion al respecto.

En el futuro es importante realizar mejoras al sistema
de fijacién en caso de que surja la oportunidad, asi como
estudios del tipo ensayos clinicos controlados donde
exista una comparacion entre las diferentes placas del
mercado con la Spider HTO® respecto a resistencia
mecanica, tiempo quirdrgico, facilidad de colocacion,
costo-efectividad, funcionalidad clinica, eficacia en la
consolidacion radioldgica, satisfaccion, sobrevivencia y
complicaciones a corto, mediano y largo plazo.
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Resumen

Las infecciones relacionadas con procedimientos ortopédicos, en particular las infecciones periprotésicas (PJI, periprosthe-
tic joint infection), constituyen una complicacion grave que afecta los resultados clinicos, funcionales y econdémicos. El
International Consensus Meeting on Infection (ICMI) 2025 reunidé a un panel multidisciplinario de expertos para evaluar cri-
ticamente la evidencia vigente y establecer recomendaciones basadas en consenso sobre diagndstico, prevencion y trata-
miento. Entre los temas clave se incluyeron diversas estrategias: tamizaje preoperatorio, optimizacion de factores de riesgo,
ajustes en la profilaxis antibidtica, intervenciones farmacoldgicas perioperatorias y control metabdlico en pacientes sometidos
a cirugia ortopédica. Para el ortopedista, estas recomendaciones tienen un impacto directo en la prdctica clinica, al orientar
decisiones perioperatorias basadas en la mejor evidencia disponible, lo que permite optimizar la seguridad del paciente y
reducir complicaciones infecciosas. La relevancia de este consenso radica en que proporciona un marco sistematico y fun-
damentado en evidencias, facilitando la aplicacion uniforme de estrategias preventivas y terapéuticas en cirugia ortopédica
mayor. La metodologia consistid en seleccionar, mediante consenso, las preguntas de mayor relevancia clinica, para poste-
riormente llevar a cabo un proceso riguroso de blsqueda, seleccion, evaluacion y andlisis de la literatura, adherido a las
recomendaciones internacionales para revisiones sistemdticas y metaanalisis, con el fin de sustentar cada recomendacion.
El objetivo fue sintetizar y analizar criticamente las recomendaciones basadas en evidencia del ICMI 2025 sobre la prevencion
y tratamiento de infecciones en cirugia ortopédica mayor.

Palabras clave: Infeccidn periprotésica. Cirugia ortopédica mayor. Consenso internacional. Prevencion de infecciones.

Abstract

Infections related to orthopedic procedures, particularly periprosthetic joint infections (PJI), represent a serious complication
that negatively impacts clinical, functional, and economic outcomes. The International Consensus Meeting on Infection (ICMI)
2025 brought together a multidisciplinary panel of experts to critically evaluate the current evidence and establish consensus-
based recommendations on diagnosis, prevention, and treatment. Key topics included strategies ranging from preoperative
screening and optimization of risk factors to adjustments in antibiotic prophylaxis, perioperative pharmacological interventions,
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and metabolic control in patients undergoing major orthopedic surgery. For the orthopedic surgeon, these recommendations
have a direct impact on clinical practice by guiding perioperative decision-making based on the best available evidence,
thereby improving patient safety and reducing infectious complications. The relevance of this consensus lies in providing a
systematic, evidence-based framework that facilitates the uniform application of preventive and therapeutic strategies in major
orthopedic surgery. The methodology involved selecting, through consensus, the most clinically relevant questions, followed
by a rigorous process of literature search, selection, evaluation, and analysis, in adherence to international guidelines for
systematic reviews and meta-analyses, in order to support each recommendation. The objective was to synthesize and cri-
tically analyze the evidence-based recommendations of the ICMI 2025 regarding the prevention and management of infections

in major orthopedic surgery.

Keywords: Periprosthetic joint infection. Major orthopedic surgery. International consensus. Infection prevention.

Introduccion

Las infecciones asociadas a procedimientos ortopé-
dicos, especialmente las infecciones periprotésicas
articulares (PJI, periprosthetic joint infection), repre-
sentan una complicaciéon grave que afecta negativa-
mente los resultados clinicos, funcionales y econémicos
en los pacientes'. Constituyen una de las causas mas
frecuentes de reintervencion en artroplastias totales
de articulacién, con una incidencia que varia entre el
0.1 y el 3.0 % en artroplastias totales de cadera y
de rodilla®*. Ademas de su relevancia clinica, estas
infecciones representan una carga econémica consi-
derable para los sistemas de salud, debido a la nece-
sidad de cirugias de revision, tratamientos antibidticos
prolongados y un seguimiento intensivo, lo que enfatiza
la necesidad de implementar estrategias efectivas de
prevencion y manejo*°.

Con el objetivo de unificar criterios diagndsticos,
estrategias preventivas y pautas terapéuticas fundamen-
tadas en la evidencia cientifica mas actual, en 2025 se
llevd a cabo en Turquia el International Consensus
Meeting on Infection (ICMI). Este encuentro reunié a un
grupo multidisciplinario de expertos internacionales para
evaluar criticamente la literatura vigente y emitir reco-
mendaciones consensuadas sobre aspectos clave en el
tratamiento de infecciones ortopédicas.

La metodologia del consenso se basé en la formu-
lacion de preguntas clinicas relevantes, abordadas
mediante revisiones sistematicas, metaanalisis y pro-
cesos formales de votacion entre los delegados parti-
cipantes®’. Cada recomendacién se gradud segun la
calidad metodoldgica de la evidencia disponible y el
grado de consenso alcanzado. Este enfoque aporta
solidez a las directrices emitidas, facilitando su imple-
mentacion en diversos contextos clinicos y sistemas
de salud. El presente trabajo tiene como objetivo sin-
tetizar y analizar criticamente algunas recomendacio-
nes derivadas del ICMI 2025 (Tabla 1).

Metodologia del International Consensus
Meeting on Infection 2025

El presente consenso se estructur6 en 11 fases suce-
sivas con un cronograma definido. El proceso inicid
con la seleccion de delegados, garantizando la parti-
cipacion de expertos con experiencia clinica y acadé-
mica en el area de estudio. Posteriormente, se procedid
a la invitaciéon formal de los delegados con el fin de
consolidar el comité responsable de la construccion del
documento. Una vez conformado el grupo, se estable-
cieron las preguntas orientadoras, las cuales posterior-
mente se jerarquizaron para determinar su relevancia
y prioridad. Dichas preguntas se sometieron a un pro-
ceso de evaluacion y posteriormente se realizo la asig-
nacién tematica a los delegados, lo que permitié un
analisis especializado de cada una.

En la etapa analitica se llevd a cabo la revisién de
la literatura y la redaccion inicial del documento, lo cual
permitié integrar la mejor evidencia cientifica disponi-
ble. Dicho documento se sometié a un proceso de
discusion interdelegados vy, tras su retroalimentacion,
se consolidd en un manuscrito preliminar para la
entrega formal. Con el objetivo de alcanzar acuerdos
finales, se efectué una reunidén presencial de con-
senso, donde se resolvieron discrepancias y se afina-
ron las recomendaciones. Finalmente, el proceso
culmind con la finalizacién del documento y su difusién
oficial, asegurando esta entre la comunidad cientifica
y profesional.

Para responder a las preguntas generadas, se empled
una metodologia de revision sistematica y metaanalisis,
la cual permite identificar, evaluar y sintetizar de manera
critica la evidencia disponible en la literatura. La revisién
sistematica se desarrollé siguiendo una estrategia de
busqueda estructurada y reproducible en bases de
datos internacionales, con criterios de inclusién y exclu-
sion previamente definidos.
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Recomendaciones

cExiste algun papel para el tamizaje
dental preoperatorio en pacientes que se
someteran a procedimientos ortopédicos
mayores?

La evidencia actual, con nivel bajo a moderado, no
respalda la realizacion sistematica de tamizaje dental
preoperatorio en pacientes candidatos a cirugia orto-
pédica mayor. Aunque histéricamente esta practica se
implementd para reducir el riesgo de infecciones del
sitio quirdrgico (SSI, surgical site infection) y PJI, la
revision, que incluyd cinco estudios con mas de 23,000
pacientes, no evidencio diferencias estadisticamente
significativas en las tasas de infeccion entre quienes
recibieron evaluacion dental y quienes no (riesgo rela-
tivo [RR]: 0.92; intervalo de confianza del 95% [IC 95%):
0.52-1.63). Por ello, la recomendacion es moderada y
desaconseja el tamizaje sistematico®.

Algunos estudios sugieren que factores de riesgo
bucodental (como caries, periodontitis 0 antecedentes
de abscesos dentales) podrian asociarse con infeccio-
nes; sin embargo, la calidad de la evidencia es baja a
moderada y ninguno de los estudios incluidos fue un
ensayo controlado y aleatorizado. Se observé hetero-
geneidad moderada (12 = 57%) y la edad emergié como
factor de confusion relevante (p = 0.0128), sugiriendo
que adultos mayores podrian beneficiarse de una eva-
luacién individualizada®.

En conclusién, aunque no se recomienda el tamizaje
dental sistematico previo a cirugia ortopédica mayor,
podria considerarse en pacientes con factores de riesgo
especificos 0 en adultos mayores. La decisién debe
personalizarse, en didlogo con el cirujano ortopedista y
el odontdlogo tratante, priorizando las condiciones clini-
cas del paciente sobre una intervencién universal®.

¢La bacteriuria asintomatica aumenta el
riesgo de infeccion del sitio quirurgico o
de infeccion periprotésica articular en
pacientes sometidos a cirugia ortopédica
mayor?

Diversos estudios recientes con evidencia de nivel
moderado han indicado que la bacteriuria asintomatica
(ASB) podria asociarse con un mayor riesgo de PJI en
cirugia ortopédica mayor. El metaanalisis incluyé mas
de 43,000 pacientes y evidencié que quienes presen-
taban ASB tenian un riesgo significativamente mayor
de SSI comparado con aquellos sin ASB (RR: 2.99;
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IC 95%: 1.62-5.51; p = 0.0019), aunque este aumento
no se observd en infecciones superficiales aisladas.
Por ello, la recomendacién es moderada y aconseja
evaluar caso por caso’.

No obstante, los estudios muestran falta de concor-
dancia entre los microorganismos aislados en orina
preoperatoria y los agentes causales de las infecciones
protésicas subsecuentes. Escherichia coli fue el ger-
men mas comun en orina, mientras que Staphylococcus
coagulasa-negativo predominé en PJI, lo que plantea
dudas sobre la relevancia clinica del tratamiento siste-
matico de la ASB en este contexto®.

Por ello, aunque la ASB se relaciona con mayor
riesgo de infeccion profunda, no existe evidencia sufi-
ciente para recomendar tamizaje o tratamiento preope-
ratorio sistematico. La decisién debe individualizarse
considerando factores de riesgo y siempre consen-
suada con el equipo quirdrgico y de enfermedades
infecciosas®.

¢La administracion de antibiéticos
profilacticos debe ajustarse al peso
corporal del paciente?

La obesidad es un factor de riesgo bien establecido
para infecciones del sitio quirdrgico y periprotésicas,
debido a alteraciones farmacocinéticas que impiden
alcanzar concentraciones terapéuticas adecuadas con
dosis fijas de antibidticos. La evidencia de alta calidad
indica que ajustar la dosis profilactica en funcién del
peso corporal reduce significativamente la incidencia
de infecciones en pacientes con indice de masa cor-
poral (IMC) > 35 o peso > 120 kg'°.

Por ello, con base en la evidencia disponible, la reco-
mendacion fuerte es administrar antibiéticos profilacti-
cos basandose en el peso corporal: 2 g de cefazolina
para pacientes entre 60 y 120 kg y 3 g para quienes
superan los 120 kg, logrando asi niveles séricos y
0seos adecuados, y evitando fallos terapéuticos frente
a patégenos relevantes. Ademas, la obesidad conlleva
otros factores predisponentes, como perfusion tisular
deficiente, mayor tejido subcutaneo e inflamacién cro-
nica, que aumentan la susceptibilidad a infecciones.

¢Cuales son los factores de riesgo
modificables para infeccion postoperatoria
en pacientes sometidos a cirugia
ortopédica mayor?

Las infecciones posquirdrgicas son una complica-
cion critica y la evidencia de alta calidad indica que
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existen mas de 25 factores de riesgo modificables
asociados a un mayor riesgo de SSI y PJI en cirugia
ortopédica mayor. Aproximadamente el 80% de los
pacientes presentan al menos un factor modificable,
destacandose tabaquismo, obesidad, diabetes descon-
trolada, anemia, malnutricién y alcoholismo, que afec-
tan la funcién inmunitaria, cicatrizacion y perfusion
tisular',

Otros factores incluyen déficit de vitamina D, artritis
reumatoide bajo inmunosupresion, uso crénico de cor-
ticosteroides o inhibidores de la bomba de protones,
infecciones urinarias, mala higiene bucal y comorbili-
dades cronicas. Variables quirdrgicas como tiempo
operatorio prolongado o preparacion inadecuada del
sitio también aumentan el riesgo'®.

Se recomienda firmemente la optimizacion preope-
ratoria integral, que incluya manejo nutricional, control
glucémico estricto, correccion de anemia, suspension
de farmacos de riesgo y programas de cesacion taba-
quica y alcohdlica, ya que reducen significativamente
las tasas de infecciones'.

¢El uso de acido tranexamico reduce la
incidencia de infecciones en cirugia
ortopédica mayor?

El acido tranexamico (TXA), ampliamente utilizado
para reducir el sangrado perioperatorio, ha demostrado
en estudios con evidencia moderada que disminuye el
riesgo de PJI dentro de los dos afnos posteriores a la
artroplastia. No se observaron diferencias significativas
en infecciones superficiales o profundas en los prime-
ros 90 dias'.

Se cree que este efecto protector se debe a la reduc-
cién en las transfusiones y formacion de hematomas,
factores de riesgo conocidos para infecciones. Aunque
la via dptima de administracion aun no estd estable-
cida, la recomendacion moderada sugiere el uso sis-
tematico de TXA en artroplastias para reducir la carga
de infecciones, dada su seguridad, bajo costo y multi-
ples beneficios perioperatorios'.

¢La transfusion sanguinea alogénica
incrementa el riesgo de infecciones
postoperatorias en cirugia ortopédica
mayor?

La transfusion sanguinea alogénica (TSA) se asocia
con inmunomodulacion del receptor, que puede suprimir
el sistema inmunitario y aumentar la susceptibilidad a
infecciones postoperatorias. Con evidencia moderada,

multiples estudios y metaanalisis indican que la TSA
incrementa significativamente el riesgo de SSI, PJI e
infecciones sistémicas en cirugia ortopédica mayor'®.

Por ello, se recomienda de manera moderada imple-
mentar estrategias para optimizar la anemia pre-
operatoria, minimizar pérdidas sanguineas y aplicar
protocolos restrictivos para la transfusién, ponderando
cuidadosamente su uso para mejorar resultados y
reducir complicaciones'®.

¢Cual es el marcador optimo de control
glucémico para cirugia ortopédica mayor?

La diabetes mellitus es una condicion altamente pre-
valente y su descontrol se vincula con complicaciones
postoperatorias, incluyendo infecciones, readmisiones
y mortalidad. Actualmente, con nivel de evidencia
moderado, se recomienda utilizar cualquiera o todos
los marcadores disponibles para evaluar el control glu-
cémico preoperatorio en cirugia ortopédica mayor:
hemoglobina glucosilada (HbA1c), fructosamina y la
variabilidad de glucosa'.

Aunque la HbA1c es el marcador mas empleado,
presenta limitaciones en capacidad predictiva y en los
valores de corte clinico. La fructosamina, que refleja el
control glucémico a corto plazo, ha mostrado mejor
desempefo predictivo para infecciones, readmisiones
y reoperaciones. Asimismo, la variabilidad glucémica
alta se asocia significativamente con mayor riesgo
infeccioso'*.

Por tanto, se recomienda adaptar la evaluacion del
control glucémico combinando estos marcadores
segun disponibilidad y caracteristicas del paciente,
para optimizar la identificacion de riesgos y mejorar
resultados. Se subraya la necesidad de estudios con-
trolados que comparen directamente estos marcadores
para definir el mas preciso'.

¢Se debe realizar tamizaje de malnutricion
en pacientes que seran sometidos a
procedimientos ortopédicos mayores?

La evidencia actual, de nivel moderado, respalda la
utilidad del tamizaje preoperatorio de malnutricion en
pacientes candidatos a cirugia ortopédica mayor.
La malnutricién, entendida como un desequilibrio
nutricional que incluye tanto deficiencias como excesos
de nutrientes, es un factor de riesgo reconocido y
modificable para complicaciones perioperatorias. El
impacto clinico de la malnutricion se manifiesta en
mayor riesgo de SSI, PJl, retraso en la cicatrizacion,



estancia hospitalaria prolongada y mayor mortalidad.
Estos hallazgos han sido consistentes en artroplastias
primarias y de revision, asi como en cirugia de columna.
A pesar de ello, no existen guias universales para el
tamizaje nutricional en cirugia ortopédica mayor, y los
marcadores utilizados son heterogéneos. Entre ellos,
la albumina sérica < 3.5 g/dl ha mostrado la mayor
utilidad predictiva, mientras que otros marcadores
como transferrina, linfocitos totales o vitamina D tienen
evidencia mas limitada y heterogénea'®.

En conclusién, el tamizaje nutricional debe conside-
rarse como parte de la evaluacion preoperatoria en
cirugia ortopédica mayor y la albumina sérica es el
marcador minimo recomendado. Este proceso permite
identificar pacientes en riesgo y ofrece la oportunidad
de intervenir precozmente mediante optimizacion nutri-
cional (incremento de proteinas, control glucémico,
suplementacién dirigida), lo que podria reducir compli-
caciones y mejorar resultados funcionales. Dada la alta
prevalencia de sarcopenia y fragilidad en la poblacion
geriatrica, la evaluacion sistematica adquiere especial
relevancia en este grupo'®.

cExiste un papel para la adicion de
antibidticos topicos a las soluciones de
irrigacion salina para la prevencion de
infeccion del sitio quirdrgico o
periprotésica articular en pacientes
sometidos a cirugias ortopédicas
mayores?

Actualmente, no se recomienda la adicion de antibio-
ticos topicos a las soluciones salinas durante estos
procedimientos, ya que la evidencia disponible no
demuestra una disminucion significativa en la inciden-
cia de SSI, y la fuerza de la recomendacion se consi-
dera moderada. La irrigacion quirdrgica intraoperatoria
sigue siendo una practica estandar en ortopedia, des-
tinada a eliminar exudados, restos de sangre, detritos,
tejido no viable y residuos metabdlicos, reduciendo asfi
el riesgo de infeccidn.

Los hallazgos indican que antibidticos topicos como
bacitracina, polimixina o neomicina no proporcionan
beneficios adicionales frente a la irrigacion unicamente
con solucién salina. La evidencia actual no respalda
la practica de afadir antibidticos tépicos a la irrigacion
salina en cirugias ortopédicas mayores. Aunque algu-
nos estudios sugieren efectos limitados, los posibles
riesgos (como toxicidad, reacciones alérgicas, desarro-
llo de resistencia antimicrobiana, complicaciones en la
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cicatrizaciéon y costos adicionales) superan cualquier
beneficio potencial. Por ello, se recomienda evitar esta
practica'®.

cInfluye el uso de lavado a pulso en la
tasa de infeccion del sitio quirdrgico o
periprotésica articular en cirugias
ortopédicas mayores?

No existe evidencia solida de que el lavado a pulso
reduzca la incidencia de SSI o PJI en cirugias ortopé-
dicas mayores. Aunque estudios in vitro muestran que
disminuye la carga bacteriana y un ensayo aleatorizado
de cadera encontr6 menos infecciones en el grupo
tratado con pulsatile lavage, la evidencia clinica es
limitada y no concluyente'.

El uso de pulsatile lavage a alta presion puede gene-
rar efectos adversos, como dafio 6seo 0 propagacion
de bacterias a tejidos profundos, ademas de implicar
costos econdmicos y ambientales. Por estas razones,
se requiere investigacion adicional con estudios de
mayor tamafo y nivel de evidencia antes de recomen-
dar su uso sistematico en procedimientos ortopédicos
mayores'”.

Conclusion

El ICMI 2025 resalta la importancia de unificar crite-
rios clinicos mediante la revision critica de la evidencia
cientifica para guiar la prevencion de infecciones en
cirugia ortopédica mayor. Como ortopedistas, nuestro
rol implica aplicar estas recomendaciones basadas en
evidencia, priorizando la identificacion de factores de
riesgo modificables, la optimizacion preoperatoria del
paciente y la toma de decisiones individualizadas, ase-
gurando asi practicas seguras y efectivas que mejoren
los resultados clinicos y funcionales de nuestros
pacientes.

El seguimiento riguroso de las recomendaciones con-
sensuadas nos permite estandarizar procedimientos,
minimizar la variabilidad en la practica clinica y reducir
complicaciones prevenibles como SSIy PJI. Adoptar un
enfoque basado en evidencia fortalece nuestra labor
como ortopedistas, promoviendo decisiones clinicas
fundamentadas, mayor seguridad para el paciente y un
uso mas eficiente de los recursos sanitarios.

Financiamiento

Este estudio no recibid financiamiento.
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Conflicto de intereses

Los autores declaran no tener ningun conflicto de
intereses.

Consideraciones éticas

Proteccion de personas y animales. Los autores
declaran que para esta investigacion no se han reali-
zado experimentos en seres humanos ni en animales.

Confidencialidad, consentimiento informado y
aprobacidn ética. El estudio no involucra datos per-
sonales de pacientes ni requiere aprobacién ética. No
se aplican las guias SAGER.

Declaracion sobre el uso de inteligencia artificial.
Los autores declaran que no utilizaron ningun tipo de
inteligencia artificial generativa para la redaccion de
este manuscrito.
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CASE REPORT

Surgical treatment for mid-diaphyseal radius fracture secondary
to crocodile bite injury: an illustrative case and literature
review

Tratamiento quirargico de la fractura diafisaria media del radio
secundaria a mordedura de cocodrilo: caso ilustrativo y
revision de la literatura

David Murioz-Nieto'®, Edgar I. Garcia-Estrada'®, Emmanuel Ramirez-Yariez'®, José J. Villaserior-Valdés®®,
and Alfredo Fernandez-Méndez'*

"Department of Orthopedic Surgery, Hospital de Especialidades, IMSS Bienestar Tampico “Dr. Carlos Canseco”, Tampico, Tamaulipas; °Department
of Orthopedic Surgery, Hospital General de Zona No. 7, Instituto Mexicano del Seguro Social (IMSS), Monclova, Coahuila. Mexico

Abstract

Crocodile bite injuries, though rare, are a growing concern in regions with increasing human-crocodile interactions. These
injuries often result in severe soft tissue damage, vascular compromise, and complex fractures, with a high risk of secondary
infection due to the polymicrobial nature of crocodilian oral flora. This report presents the case of a 22-year-old male who
sustained a mid-diaphyseal radius fracture following a crocodile attack. Initial management included broad-spectrum antimi-
crobial therapy and vascular intervention before definitive orthopedic treatment. Surgical management involved extensive
debridement, open reduction, external fixation, and a full-thickness skin graft for soft tissue coverage. Postoperatively, the
patient demonstrated successful graft integration, fracture stabilization, and functional recovery with structured rehabilitation.
This case highlights the importance of early debridement, staged reconstruction, and targeted infection control in optimizing
outcomes for crocodile bite-induced fractures.

Keywords: Crocodile bite. Diaphyseal fracture. Surgical debridement. Polymicrobial infection.

Resumen

Las lesiones por mordedura de cocodrilo, aunque poco frecuentes, representan una preocupacion creciente en regiones donde
se incrementan las interacciones entre humanos y cocodrilos. Estas lesiones suelen provocar dafio severo de tejidos blandos,
compromiso vascular y fracturas complejas, con un alto riesgo de infeccion secundaria debido a la flora oral polimicrobiana
caracteristica de los cocodrilidos. Se presenta el caso de un paciente masculino de 22 afios que sufrid una fractura diafisaria
media del radio tras un ataque de cocodrilo. El manejo inicial incluyd terapia antimicrobiana de amplio espectro e intervencion
vascular antes del tratamiento ortopédico definitivo. El abordaje quirtrgico consistié en un desbridamiento extenso, reduccion
abierta, fijacion externa y un injerto cutaneo de espesor total para la cobertura del tejido blando. En el postoperatorio, el
paciente mostro una integracion exitosa del injerto, estabilizacion de la fractura y recuperacion funcional mediante un programa
estructurado de rehabilitacion. Este caso resalta la importancia del desbridamiento temprano, la reconstruccion por etapas y
el control dirigido de la infeccidn para optimizar los resultados en fracturas inducidas por mordeduras de cocodrilo.

Palabras clave: Mordedura de cocodrilo. Fractura diafisaria. Desbridamiento quirdrgico. Infeccién polimicrobiana.
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Introduction

Crocodile bite injuries, though rare, are a growing
public health concern in Mexico, where the American
crocodile (Crocodylus acutus) accounts for most
attacks, representing 4-5% of global crocodile-related
incidents’?. Among the three crocodilian species in
Mexico Crocodylus moreletii, C. acutus, and Caiman
crocodilus®. C. moreletii is the most widely distributed”.
Crocodilian bites exert forces exceeding 3,700 psi
(2,600-3,800 kg/cm?), making them the most powerful
in the animal kingdom and resulting in severe soft tissue
destruction, vascular injury, and complex fractures, pre-
dominantly in the extremities®. Rising human-crocodile
interactions, driven by habitat encroachment, heighten
the risk of such injuries?. Additionally, the polymicrobial
flora of crocodilian mouths, including Pseudomonas
aeruginosa and Citrobacter spp., increases the risk of
infection and sepsis®. Early aggressive debridement,
broad-spectrum antibiotics, and fracture stabilization
are essential to prevent complications and optimize
functional recovery’. This report presents the case of a
young male with a mid-diaphyseal radius fracture from
a crocodile bite, emphasizing the epidemiological, bio-
mechanical, and microbiological challenges associated
with these injuries.

Case description

A 22-year-old male with no prior medical conditions
sustained multiple injuries from a crocodile bite while
swimming in Laguna del Carpintero, Mexico. Initially
treated at a private hospital, he underwent vascular
intervention with vessel ligation before transfer to the
Specialties Hospital of the Mexican Institute of Social
Security (IMSS) Bienestar Tampico for definitive ortho-
pedic management.

On admission, the patient was hemodynamically
stable and oriented (GCS 15). Examination revealed
a 10 cm laceration on the lateral right forearm with
exposed muscle, adipose tissue, and bone, along
with multiple puncture wounds on the dorsum of the
right hand and a 2 cm puncture wound on the left
forearm (Figure 1A-C). Radiographs confirmed a mid-
diaphyseal transverse radius fracture with dorsal dis-
placement, 1 cm shortening, and 19.5° valgus angulation,
along with a non-displaced metaphyseal fracture of the
middle phalanx of the first digit (Figure 1D).

Empirical broad-spectrum antibiotic therapy was
initiated upon admission to address the high risk of poly-
microbial contamination typically associated with croco-
dile bite injuries involving open fractures. The regimen

consisted of cefepime 2 g IV every 8 hours, doxycycline
100 mg IV every 12 hours, and metronidazole 500 mg
IV every 8 hours. This combination provided comprehen-
sive coverage against Gram-negative bacilli including
Pseudomonas aeruginosa, Aeromonas hydrophila, and
Citrobacter spp. as well as anaerobic bacteria commonly
present in aquatic environments. The antibiotic course
was maintained for a total of 10 days. This regimen was
selected to ensure adequate spectrum of activity while
avoiding aminoglycoside-associated nephrotoxicity.
Analgesia was achieved through a multimodal approach
using tramadol 100 mg IV every 8 hours in combination
with paracetamol 1 g IV every 8 hours. For stress ulcer
prophylaxis, omeprazole 40 mg IV once daily was
administered throughout hospitalization.

The patient underwent urgent wound debridement,
open reduction, and external fixation of the left radius
fracture, followed by coverage with a full-thickness skin
graft harvested from the right thigh. Intraoperatively, all
devitalized muscle and necrotic fascia were excised,
with extensive irrigation using 0.9% saline and electro-
cautery for hemostasis. The extensor compartment of
the forearm was carefully dissected to assess muscle
viability, and areas of subcutaneous degloving with ten-
don exposure were identified.

For skeletal stabilization, a 7-hole anatomical distal
radius plate (Ortosintese®, Sdo Paulo, Brazil) was repur-
posed and applied externally, in Orthofix-type configura-
tion and application. The plate was locked with six
3.5 mm cortical locking screws three placed proximally
and three distally, while intentionally sparing the fracture
site to avoid further compromise of periosteal blood
supply. The plate was positioned along the radial diaph-
ysis through small longitudinal stab incisions and
secured using standard orthopedic instrumentation.

Once stabilization was achieved, a 10 x 10 cm full-
thickness skin graft was harvested from the anterolat-
eral right thigh and sutured over the exposed tendon
bed using 5-0 nylon interrupted sutures (Figure 2A).
A nitrofurazone-impregnated gauze (Furacin®) was
placed over the graft to promote epithelialization, and
a heat lamp positioned 50 cm from the surface was
used to enhance local microvascular perfusion. The
donor site was managed with an occlusive dressing
to support optimal epithelial healing (Figure 2B-C).

Postoperatively, the patient remained clinically stable
under continued intravenous antibiotic therapy and
close surveillance for infection and graft viability.
Negative Pressure Wound Therapy (NPWT) was applied
over the graft site to enhance adherence and promote
granulation tissue formation. Adequate fixation and



D. Mufioz-Nieto et al. Treatment of crocodile bite injury

Figure 1. Initial clinical and radiographic presentation of mid-diaphyseal radius fracture secondary to crocodile bite
injury. A: anterolateral forearm wound showing extensive soft tissue avulsion and muscular disruption. B: dorsolateral
forearm with tendon exposure and deep tissue maceration. C: multiple puncture wounds over the dorsum of the
forearm, consistent with crocodile dentition. D: preoperative AP and lateral radiographs showing mid-diaphyseal
comminuted radius fracture.

early soft tissue stability were confirmed with postop- integration (Figure 2E). The patient progressed without
erative radiographs (Figure 2D). complications and was discharged with detailed wound

By postoperative day five, progressive epithelialization  care instructions, temporary activity restrictions, and a
and viable graft appearance permitted transition to oral  structured rehabilitation plan. At follow-up, he showed
antibiotics. The skin graft demonstrated full adherence, preserved wrist mobility, appropriate scar remodeling,
with no evidence of necrosis, confirming successful and excellent functional recovery (Figure 2F).

27



28

Mex J OrTHoP. 2026;2(1)

Figure 2. Surgical management and postoperative outcomes of mid-diaphyseal radius fracture secondary to crocodile
bite injury. A: intraoperative placement of a full-thickness skin graft over the extensor compartment. B: anterolateral
thigh donor site immediately post-harvest. C: early postoperative view of external fixation with graft in situ. D: immediate
postoperative radiograph showing external fixation using a locked anatomical plate. E: graft bed on postoperative day
five, showing adherence and epithelialization. F: final follow-up demonstrating healed scars and functional wrist

extension.

Discussion

Crocodile bite injuries, though infrequent, pose a
growing threat in regions with increased human-wildlife
interactions. Epidemiological data from Southeast Asia
and Africa indicate that up to 70% of severe cases
require amputation due to extensive soft tissue destruc-
tion and vascular compromise®*. In Mexico, Crocodylus
moreletii is increasingly implicated in attacks, particularly
in coastal and estuarine environments, mirroring global
patterns. A retrospective study in Puerto Vallarta found
that four out of five victims required amputation, under-
scoring the devastating nature of these injuries and
the necessity for early surgical intervention'®. With a
recorded bite force of 16,460 Newtons (3,700 psi),

crocodilians inflict high-energy compression, torsional
forces, and crushing trauma, leading to complex fractures
and vascular injuries, including acute limb ischemia®.
The patient sustained a mid-diaphyseal transverse
radius fracture with dorsal displacement and valgus
angulation. Given the high risk of infection, empirical
antibiotic therapy with ceftriaxone, amikacin, and met-
ronidazole was initiated to cover MDR bacteria such
as Pseudomonas aeruginosa, Citrobacter spp., and
MRSA'", Studies conducted in the Mexican Caribbean
on Crocodylus acutus and C. moreletii have docu-
mented 35 bacterial species in their oral cavities, with
Aeromonas hydrophila being the most prevalent, along-
side Arcanobacterium pyogenes. Habitat encroachment
is predicted to heighten human exposure to these
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pathogens, increasing the risk of infection. Given the
multidrug-resistant nature of crocodilian oral flora, anti-
biotic therapy must be tailored to predominant patho-
gens. Vibrio vulnificus is treated with third-generation
cephalosporins and doxycycline, while Aeromonas hydro-
phila responds to aminoglycosides, advanced-generation
cephalosporins, and fluoroquinolones. Pseudomonas
aeruginosa is managed with similar regimens, whereas
Clostridium perfringens requires penicillin G, clindamy-
cin, or chloramphenicol. Targeted antimicrobial therapy
is essential to prevent necrotizing infections, sepsis, and
other severe complications associated with crocodile
bite wounds'? %,

Surgical intervention involved urgent debridement,
open reduction, and external fixation to achieve staged
infection control and prevent osteomyelitis. In this case,
a 7-hole anatomical distal radius plate (Ortosintese®,
Sao Paulo, Brazil) was repurposed and applied exter-
nally, in Orthofix-type configuration and application.
The plate was locked with six 3.5 mm cortical locking
screws —three placed proximally and three distally—
while intentionally sparing the fracture site to avoid fur-
ther compromise of periosteal blood supply. The plate
was positioned along the radial diaphysis through small
longitudinal stab incisions and secured using standard
orthopedic instrumentation. This construct provided
angular stability and rigid fixation while allowing contin-
ued access for serial debridement, wound monitoring,
and delayed soft tissue coverage. The use of locking
compression plates as external fixators in contaminated
high-energy trauma has been previously described and
is a viable strategy in both high- and low-resource set-
tings'*. NPWT was applied postoperatively to promote
graft adherence, reduce bacterial load, and support
granulation tissue formation. Its use in the context of
complex limb trauma has been widely reported as a
beneficial adjunct to enhance healing, particularly in
wounds with exposed tendons, bone, or hardware'®.

Postoperatively, the patient remained hemodynami-
cally stable with continued antibiotic therapy and psy-
chiatric evaluation, contrasting with septic arthritis and
osteomyelitis rates of up to 70% in similar cases'.
Functional recovery remains unpredictable, depending
on fracture complexity and soft tissue involvement,
though early rehabilitation has been shown to restore
baseline function in 60-80% of survivors within six
months'”. Progressive resistance training, sensorimotor
re-education, and desensitization techniques are criti-
cal in mitigating long-term functional deficits and neu-
ropathic pain syndromes.

Conclusion

Crocodile bite injuries require early debridement,
staged fracture stabilization, and targeted antimicrobial
therapy to reduce the risk of osteomyelitis and delayed
union. External fixation preserves alignment while
allowing infection control, and skin grafting restores soft
tissue integrity. Optimized postoperative care and
structured rehabilitation are essential for functional
recovery, with early mobilization preventing long-term
disability. Given the increasing incidence of these inju-
ries, standardized treatment protocols and further
research on adjunctive therapies such as NPWT and
hyperbaric oxygen are needed to improve outcomes.
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Rare location of pathological fracture due to a simple
bone cyst: case report

Fractura patoldgica por quiste dseo simple en una
localizacion atipica: a propdsito de un caso

Ana Garrido-Hidalgo™® and Andrés Bartrina-Tarrio
Department of Traumatology and Orthopedic Surgery, Clinico San Carlos Hospital. Profesor Martin Lagos, Madrid, Spain

Abstract

Unicameral bone cysts (UBCs) are benign lesions primarily affecting long bones, particularly in the metaphyseal region, with
a high incidence in children and adolescents. While most UBCs are asymptomatic, they often present as pathological frac-
tures, especially in rare locations. This case report details a 40-year-old man who experienced a pathological fracture of the
proximal radius, an uncommon site for UBCs, following a trivial fall. Radiographic and CT imaging confirmed the presence
of a lytic lesion consistent with a UBC. Surgical intervention involved curettage of the cyst, filling the cavity with deminera-
lized bone matrix (DBM), and fracture fixation. Post-operative recovery was favorable, with complete fracture consolidation
and restoration of function observed at three months. This case underscores the importance of recognizing UBCs in atypical
locations and highlights the need for tailored surgical approaches to ensure effective management and healing.

Keywords: Unicameral bone cyst. Pathological fracture. Proximal radius. Curetagge.

Resumen

Los quistes dseos simples (QOS) son lesiones benignas que afectan con mayor frecuencia a la metéfisis de los huesos
largos, con una alta incidencia en nifios y adolescentes. La mayoria son asintomaticos, pero suelen debutar como fractu-
ras patoldgicas, especialmente en localizaciones atipicas. Presentamos un caso de un vardn de 40 afios que presento una
fractura patoldgica a nivel del radio proximal, una localizacion atipica para los quistes dseos simples, tras una caida de
baja energia. Las pruebas radioldgicas (radiografia y TC) confirmaron la existencia de una lesion litica compatible con un
QOS. Se intervino al paciente realizando un curetaje de la lesion, relleno de la misma con matriz 6sea desmineralizada
(DBM) y osteosintesis de la fractura con una placa. La evolucion postoperatoria fue favorable, alcanzando la consolidacion,
asi como la movilidad y funcionalidad completa a los tres meses. Este caso destaca la importancia de reconocer y diag-
nosticar los QOS en localizaciones atipicas, que ademas precisan enfoques terapéuticos personalizados para garantizar la
curacion.

Palabras clave: Quiste dseo unicameral. Fractura patologica. Radio proximal. Curetaje.
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Introduction

Unicameral bone cyst (UBC) is a benign tumor that
predominantly affects long bones in the metaphyseal
region. 80% of these lesions are found in the first two
decades of life, with a mean age at diagnosis of 9
years'. However, although rare, SBCs have also been
reported in adults. These uncommon adult presenta-
tions merit attention due to their diagnostic challenge
and clinical relevance.

More than 90% of the cases are located in long bones,
particularly in the humerus and femur. Other locations
have been described, mainly in long bones and pelvis.
However, rare locations have also been described, such
as ribs, cranial vault, lunate bone or mandible®®.

Because UBCs are often asymptomatic, patients
usually present with a pathological fracture. On radio-
graphs, the lesions appear as metaphyseal, well-
circumscribed, lytic lesions with sclerotic margins.
However, with growth, they can migrate toward the
diaphysis and ossify®.

Non-operative treatment is recommended for asymp-
tomatic patients who are not at risk of pathological frac-
ture. Various treatment modalities are available for
patients who are at high risk of pathological fracture,
including injection of steroids, curettage and packing,
decompression with cannulated screws or elastic intra-
medullary nails, among others’®. If a pathological frac-
ture occurs, non-operative treatment with immobilization
is appropriate for the upper extremity, while fractures in
lower limbs are best treated with internal fixation
devices'”.

In this case report, we present the case of a UBC in
an adult patient located in the proximal radius, an excep-
tionally rare anatomical site. To our knowledge, only one
previously published case exists in the literature’®. We
describe the treatment performed following a thorough
review of the current therapeutic approaches.

Case presentation

A 40-year-old man came to our emergency ward with
dull pain and swelling over the anterolateral aspect of
the right elbow, after a trivial fall with an outstretched
right hand. The patient had no relevant medical or sur-
gical history and had never experienced pain or any
other symptoms in the affected arm. X-rays showed a
proximal radius fracture over a radiolucent lesion which
was suspected to be a benign bone tumor (Figure 1).
Computed Tomography (CT) scan was conducted and
revealed a lytic lesion, which supports the diagnosis of
UBC (Figure 2).

Figure 1. Lateral X-ray of the right elbow at patient
admission to the emergency department. The bicipital
tuberosity is indicated by a white arrow, and the lytic
lesion is marked with an asterisk.

Initially, the elbow was stabilized with a cast and
then, surgery was planned. The surgery was conducted
under general anesthesia with a tourniquet applied
to the right upper limb. A volar approach over the bic-
ipital tuberosity was performed, exposing a lytic lesion
containing serous material. Thorough curettage of the
lesion margins was carried out, followed by filling the
cavity with demineralized bone matrix (DBM). Subse-
quently, fracture fixation was achieved using a four-hole
2.4 mm Synthes Locking Compression Plate (LCP)
designed for the proximal radius. The plate was secured
with five screws proximally and three screws distally to
the fracture site, ensuring stable osteosynthesis and
promoting optimal healing (Figure 3).

The cavity was curetted and the contents were sent
for histopathological examination. The microscopic ana-
lysis showed fragments of fibrous connective tissue
forming the cyst wall without evidence of an epithelial
lining. Moderate cellularity was observed, predomi-
nantly fibroblasts with elongated nuclei and no atypia.
Hemosiderin deposits and areas of necrotic and frag-
mented bone tissue were also observed. No evidence
of neoplastic or malignant activity was found. These
findings were consistent with the diagnosis of unicameral
bone cyst.

The elbow was immobilized in a cast for two weeks.
Active range of motion was started after 2 weeks,
achieving a good functional range of motion (10-120°
of flexion-extension and -10° of pronation-supination)
three months after surgery. Radiographs showed com-
plete fracture consolidation and obliteration of the
cavity (Figure 4).
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Figure 2. Preoperative CT images of the patient’s forearm. A: shows a coronal view. B: a sagittal view. Both images
reveal a pathological fracture of the proximal radius over a lytic area marked with an asterisk.

Discussion

UBC is a solitary, benign, lytic bone lesion filled with
serous fluid. They account for 3% of all bone tumors
and up to 85% of cases occur in children and adoles-
cents, with the mean age at diagnosis being 9 years'.
While SBCs are generally regarded as pediatric lesions,
there are isolated reports in the literature describing
their occurrence in adults. Although infrequent, this
possibility should be considered in the differential diag-
nosis of benign lytic bone lesions in adults, particularly
when radiologic and clinical features are suggestive.
The present case adds to the limited body of evidence
documenting UBCs in adults.

UBCs are mostly located in the proximal region of the
humerus and femur (> 90%)°. Other typical locations
include the pelvis, vertebrae and calcaneus. However,
UBCs in rare locations like the lunate bone, cranial
vault, ribs or even mandible have also been reported®®.
We present the case of a UBC in the proximal radius,
an extremely rare location, with only one case reported
in the literature to date'’.

Although UBCs pathogenesis remains unknown,
numerous hypotheses have been proposed. The most
favored hypothesis for cyst formation is high intraosse-
ous pressure due to blockage in the venous drainage
which occurs in a rapidly growing and remodeling bone,

as proposed by Cohen''. Chigira et al.'” studied the
pressure of the fluid in the cyst which was found to be
about 2-3 mmHg higher than normal bone, supporting
venous obstruction as the principal etiological factor in
cyst formation. In addition, the cyst fluid has been ana-
lyzed and found to contain higher levels of lysosomal
enzymes and resorptive factors than serum’53,

Up to 80% of the UBCs are asymptomatic unless a
pathologic fracture occurs. Some reports have identi-
fied risk factors for pathological fractures such as bal-
looning of bone, cysts in long bones, male sex, cortical
thickness < 2 mm, or multilocular cysts’. In addition,
Kaelin et al."* described the “cyst index” in 1989, which
represents the ratio between the radiographic area of
the cyst and the size of the affected bone, measured
as the square of the diaphyseal diameter. They recom-
mended treating the cyst when the cyst index is greater
than 4 in the humerus and greater than 3.5 in the femur
because of the high risk of fracture.

Plain X-ray is the modality of choice and has a high
diagnostic accuracy. Radiologically, UBC appears as a
well-defined lytic lesion with sclerotic margins within
the medullary cavity with its long axis parallel to the
length of the bone. UBCs are metaphyseal in location,
however, with time, they can move into the diaphysis.
The cortex may be thinned but typically is not compro-
mised. Periosteal reaction or soft tissue involvement
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Figure 3. A-B: lateral and anteroposterior postoperative radiographs of the patient demonstrating fracture fixation.

are also uncommon. In the case of a fracture, the
pathognomonic “fallen leaf sign” is seen, which rep-
resents a fragmented bone cortex within the cyst cavity
and changes its position with a change in the patient’s
posture. MRI is typically reserved for unusual regions
and demonstrates homogenous hypointense signal on
T1 sequences and hyperintense signal on T2 and STIR
sequences'®.

We present a case complicated by pathological frac-
ture, which is the most common complication of UBCs
and can lead to serious complications including mal-
union, avascular necrosis and growth arrest'.

There is no standard approach to the treatment of
UBCs, being the main factor weather pathological frac-
ture is present or not. For lesions presenting without
fracture, the aim of treatment is to prevent fractures,
promote cyst healing and pain relief. Complete healing
is defined as > 95% opacification of the cyst with cortical
thickening and no pain’®. Injection techniques, decom-
pression and combined surgical techniques have been
described for UBC management.

Several agents have been used for intralesional injec-
tion of UBCs, with heterogeneous results reported.
Scaglietti first described the use of steroid injection
(methylprednisolone) in patients with UBCs and reported
favorable outcomes in 90% of patients'®. However, sub-
sequent studies have been unable to reproduce these

good results, even after multiple injections. A recent
meta-analysis reports a success rate of 62,61%°. Other
substances, such as autologous bone marrow (BM) for
its osteogenic potential or demineralized bone matrix
(DBM) for its osteoinductive/osteoconductive properties
have been tested to promote bone regeneration and heal-
ing. Di Bella et al.”” reported that a single injection of DBM
combined with autologous bone marrow resulted in a
higher healing rate compared to a single steroid injection.
On the other hand, a randomized clinical trial found better
outcomes with intralesional injections of methylpredniso-
lone acetate'®. However, the most recent evidence found
no significant differences among different agents®°.

Surgery is limited to symptomatic patients, cyst
enlargement or those in regions at risk for fracture such
as the proximal femur. Curettage and bone grafting
have been the classic management method for UBCs.
Traditionally, autogenous bone graft has been consid-
ered as the optimal material for filling defects after UBC
curettage. However, a meta-analysis found that only
63.62% of the cysts healed with this approach. Due to
this low success rate, as well as the complications asso-
ciated with autografts, the use of allografts or bone
substitutes has gained popularity, exhibiting higher rates
of healing (78.48% and 87.09%, respectively)®.

As venous obstruction is believed to be the primary
cause of UBCs leading to intramedullary accumulation
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Figure 4. A-B: lateral and anteroposterior 3-month follow-up X-ray showing consolidation and obliteration of the cavity.

of interstitial fluid, it is hypothesized that decompress-
ing the cyst by creating a communication between the
cyst cavity and the intramedullary canal, allowing native
marrow to enter the cavity, might result in a higher rate
of cyst healing and a lower recurrence rate®'°.

Hou et al.?° compared the outcomes of UBC treat-
ment using three consecutive injections of steroids and
BM; open curettage and grafting with calcium sulfate
pellets with or without internal fixation with a dynamic
compression plate or compression hip screw in case of
fracture and percutaneous curettage with ethanol cau-
terization, grafting with calcium sulfate pellets and
decompression with a cannulated screw. They found
that the latter group (minimally invasive procedure
involving curettage, filling and decompression) achie-
ved the highest success rate, shortest time to consoli-
dation, and required the fewest procedures.

Decompression can be achieved by needles, curets
or implants, such as cannulated screws, K-wires or flex-
ible intramedullary nails. Cyst decompression had better
healing rates (77.4%) than intralesional injections®, but it
is also associated with more serious complications such
as physeal injury, as well as the possible need for a

second surgical procedure to remove the implant®®. A
2014 meta-analysis reported a 100% success rate with
the use of intramedullary nails without curettage'. Some
authors suggest that wall perforation may have a more
significant impact than the choice of injection material®.

Current treatment includes a combination of decom-
pressions, cyst wall disruption, injection with corticoste-
roid, DBM or BM aspirate, and internal fixation in the
weight bearing region. Elastic stable intramedullary
nails offer various advantages such as continuous
decompression and drainage of cyst fluid, support
within the cavity and promotion of new bone growth
around the implant®.

Management of pathological fractures depends on the
bone involved and the type of fracture. The main goal of
treatment is to achieve fracture healing, as up to 15% of
UBCs resolve spontaneously after a fracture®. Minimally
displaced fractures of non-weight-bearing areas can be
managed conservatively with splinting for 4-6 weeks. In
the case of unstable fractures or weight-bearing bones,
treatment of the cyst and the fracture is performed
simultaneously through internal fixation, curettage and
cavity filling with bone graft or bone substitutes'*.

35



36

Mex J OrTHoP. 2026;2(1)

Conclusion

This case highlights a rare presentation of a bone cyst
in an adult, which may lead to better understanding and
management of similar cases. In this case, surgical
treatment was essential due to the critical location in the
forearm, achieving fracture consolidation and lesion
resolution through curettage, cavity filling with DBM, and
osteosynthesis. This report adds to the limited literature
on atypical presentations of UBCs in adults and empha-
sizes the importance of individualized therapeutic stra-
tegies based on lesion location and fracture stability.
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Bilateral traumatic posterior hip dislocation: clinical images

Luxacién traumatica bilateral posterior de cadera

Luis D. Vallejo-Leija*@®, Christian Rivas-Berny@®, and Félix Vilchez-Cavazos@®

Orthopedic Trauma Service, Hospital Universitario “Dr. José Eleuterio Gonzalez”, School of Medicine, Universidad Auténoma de Nuevo Ledn,
Monterrey, Nuevo Ledn, Mexico

Traumatic hip dislocations represent approximately 5%
of all joint dislocations, with posterior types being the
most prevalent (85-90%)"°. Anterior dislocations, ac-
counting for about 11%, usually result from abduction
and external rotation mechanisms'~. Despite the hip
joint’s strong stability — due to its deep anatomy and
robust osseous structures — such injuries typically
require high-energy trauma, commonly seen in motor
vehicle collisions®®. Bilateral hip dislocations are extre-
mely rare, representing only 1.25% of all hip disloca-
tions. Even more uncommon are bilateral asymmetric
dislocations, where one hip is anterior and the other
posterior, with an incidence of merely 0.01-0.02%°°.

These injuries are frequently associated with fractures
of the acetabulum or femoral shaft, and often occur in
polytraumatized young males. The combination of an
asymmetric bilateral dislocation and ipsilateral femoral
shaft fracture has been reported in fewer than five ca-
ses up to the late 20th century*®. Prompt diagnosis and
reduction are crucial to avoid complications such as
avascular necrosis. However, in the setting of multiple
injuries, such dislocations may go undetected, especia-
lly in hemodynamically unstable patients. Whole-body
computed tomography (CT) has shown value in early
detection and improved outcomes in polytrauma sce-
narios, though its universal benefit remains debated?.

Figure 1. Anteroposterior (AP) pelvic X-ray. Posterior
dislocation of both hip joints is observed.
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Figure 2. Anteroposterior (AP) pelvic X-ray. Adequate
joint congruence is noted after reduction of the bilateral
hip dislocation.
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Figure 3. Computed tomography (CT) of the pelvis. Axial
slice shows both femoral heads reduced and congruent,
with no evidence of associated fractures or intra-
articular fragments.

Figure 4. Non-contrast magnetic resonance imaging (MRI)
of the hips. Coronal T2-weighted sequence demonstrates
proper bilateral hip reduction. No signs of early avascular
necrosis, occult fractures, bone marrow edema, or
periarticular soft tissue abnormalities are observed.
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Acromioclavicular joint cyst imaging and clinical presentation:
a rare disease of the shoulder

Imagenologia y presentacion clinica del quiste de la articulacion
acromioclavicular: una enfermedad rara del hombro

Luis G. de-Alba-Lopez*® and Carlos A. Acosta-Olivo®

Orthopedics and Traumatology Service, Hospital Universitario “Dr. Jose Eleuterio Gonzalez”, Universidad Autonoma de Nuevo Leon, Monterrey,
Nuevo Leon, Mexico

Acromioclavicular joint (ACJ) cysts are a rare clinical — Type 1: Degenerative process of the ACJ with an
entity, which can impair patients’ cosmetic appearance intact rotator cuff:

as well as activities of daily living'. This lesion may be * Degenerative changes cause irritation of the
considered a pseudotumor formation, composed by mu- synovium, leading to an overproduction of the
coid content and surrounded by a fibrous wall®>. Accor- fluid and resulting in cyst formation superficial to
ding to Hiller’s classification, there are 2 types of cysts®: the joint'?

Figure 1. A-B: clinical aspect photograph demonstrating front view and side view of a left-sided acromioclavicular

joint cyst.
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Figure 2. A-B: anteroposterior and scapular “Y” plain radiographs, demonstrating degenerative changes of the ACJ.

A proximal humeral head migration is also noted.

Figure 3. Magnetic resonance imaging revealing a well-defined, encapsulated, multilobulated cyst. A: sagittal.

B: coronal. C: axial.

— Type 2: Degenerated ACJ with an associated mas-
sive rotator cuff tear:

e A complete tear of the rotator cuff predisposes
to superior migration of the humeral head, lea-
ding to irritation and deterioration of the ACJ
capsule. Increased synovial fluid production cau-
ses the glenohumeral joint fluid to leak into the
communicating ACJ to produce cysts'?

The diagnosis is clinical; however, sonography,
radiographic examination and magnetic resonance
imaging (MRI) are usually performed. In Type 2 cysts
synovial fluid from the glenohumeral joint escapes
through the subacromial/subdeltoid bursa (Geyser sign)
into the ACJ, with the deteriorated capsule acting like
a 1-way valve that prevents the fluid from returning,
leading to the formation of a cyst®.




L.G. de-Alba-Lépez, C.A. Acosta-Olivo. Acromioclavicular joint cyst

Treatment options for ACJ cysts include observation,
aspiration, and surgical interventions. Aspiration is
often performed but is associated with a high recu-
rrence rate and risk of fistula formation. Operative tech-
niques either as single or combined modalities include
cyst excision, distal clavicle excision, ACJ resection,
arthroplasty, acromioplasty, arthroscopic intervention,
and rotator cuff repair’. Both types are better managed
surgically than conservatively®.

This study provides a range of clinical images that
reference the pathology in clinical photographs, X-ray
images and MRI.
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