Rev Esp Cir Ortop Traumatol. 2014;58(4):206-211

Revista Espafiola de Cirugia
Ortopédica y Traumatologia

ELSEVIER | .
DOYMA www.elsevier.es/rot L ASIS Y i)

RESEARCH

Bone microindentation and pressure algometry applied @CmsMaﬂ(
to revision total knee replacement and tibial

end-of-stem pain. Preliminary results in a group of

twenty patients™

X. Pelfort®?*, R.C. Giierri¢, J.F. Sanchez?, C. Diirsteler, D. Valverde?, P. Hinarejos?,
J. Leal?, R. Torres?, LI. Puig®

a Servicio de Cirugia Ortopédica y Traumatologia, Parc de Salut Mar, Barcelona, Spain

b Unidad de Rodilla, Institut Catala de Traumatologia i Medicina de ’Esport, Instituto Universitario Dexeus, Barcelona, Spain
¢ Servicio de Medicina Interna, Parc de Salut Mar, Barcelona, Spain

4 Unidad de Dolor, Servicio de Anestesiologia, Parc de Salut Mar, Barcelona, Spain

Received 18 December 2013; accepted 22 January 2014

KEYWORDS Abstract

End-of-stem pain; Objectives: To study the relationship between the appearance of end-of-stem pain with a pre-
Pressure algometry; operative decrease in local bone strength by using the bone microindentation technique. The
Bone potential usefulness of pressure algometry in the diagnosis and monitoring of this group of
microindentation patients is also determined.

Materials and methods: A preliminary intra- and inter-rater correlation study was performed
in a group of 50 healthy volunteers in order to validate the algometry technique. A prospective
study was then conducted on 20 patients with a mean age of 74 years (range 57-84) undergoing
knee prosthetic surgery with use of a cementless tibial stem. Bone microindentation and pres-
sure algometry measurements were made preoperatively, and after one year of follow-up. The
statistical analysis was performed using the Intraclass correlation coefficient and the Student’s
t-test for paired data.

Results: The intra- and inter-rater correlation values were excellent; 0.91 (0.84-0.95) and
0.86 (0.74-0.92), respectively. No significant variations were found in the microindentation
(P=0.11) or in the pressure algometry (P=0.6) values after one year of follow-up. Nevertheless,
a significant correlation was observed between the values for pressure algometry and the EVA
(P=0.002) and functional scale (P=0.02) at the end of follow-up.
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Conclusions: Pressure Algometry is a useful tool to evaluate this group of patients. Bone microin-
dentation does not seem to be useful in identifying patients with increased risk of developing
tibial end-of-stem pain.

© 2013 SECOT. Published by Elsevier Espana, S.L. All rights reserved.

Técnica de microindentacion 6sea y algometria de presion aplicada al recambio
protésico de rodilla y dolor en punta de vastago tibial. Resultados preliminares en un
grupo de 20 pacientes

Resumen

Objetivos: Valorar la relacion entre la aparicion de dolor en punta de vastago tibial con una
disminucion de la resistencia dsea preoperatoria mediante microindentacion dsea. En segundo
lugar, conocer la utilidad potencial de la algometria de presion en el diagnostico y seguimiento
de este grupo de pacientes.

Material y método: Se realiz6 un estudio de correlacion intra- e interobservador preliminar,
para validar el método de la algometria en un grupo de 50 voluntarios sanos. Posteriormente
se realiz6 un estudio prospectivo en un grupo de 20 pacientes con una media de edad de 74
anos (57-84), sometidos a cirugia protésica de rodilla con utilizacion de un vastago tibial no
cementado. Se realizaron mediciones de microindentacion y algometria preoperatoriamente y
después de un afo. Para el analisis estadistico se utilizo el coeficiente de correlacion intraclase
y la t de Student para datos apareados.

Resultados: En el trabajo preliminar, los valores de correlacion intra- e interobservador
obtenidos fueron excelentes; 0,91 (0,84-0,95) y 0,86 (0,74-0,92), respectivamente. En el grupo
prospectivo no se observaron modificaciones significativas en los valores de microindentacion
(p=0,11) ni algometria (p=0,6) después de un ano. Se observd una correlacion significativa
entre los valores de la algometria y las escalas de EVA (p=0,002) y funcional (p=0,02) en el
control anual.

Conclusiones: La algometria de presion fue una herramienta Gtil en el seguimiento de estos
pacientes. La microindentacion no fue adecuada para identificar pacientes en situacion de

riesgo de presentar dolor en punta de vastago tibial.
© 2013 SECOT. Publicado por Elsevier Espafa, S.L. Todos los derechos reservados.

Introduction

One of the complications reported in relation to the use
of cementless tibial stems in revision knee surgery is the
onset of localized pain in the tip of the stem, which appears
in 11-18% of the cases according to the different series.'™
One of the reasons proposed for this disorder is a decrease
in bone mineral density (BMD) in the proximal tibia following
the placement of the tibial stem due to an alteration of load
transmission directly onto the distal end of the implant,*>
which in most cases is associated to a reinforcement reac-
tion of the bone cortex at that level. It is currently unknown
whether a decrease in preoperative tibial bone mechani-
cal resistance could be considered as a risk factor for the
onset of pain in the tibial stem tip. One of the techniques
used recently in clinical practice to measure bone strength
is microindentation, which, when applied on the tibial dia-
physis, has proved useful in differentiating patients with
increased risk of osteoporotic fracture.® The first objective
of the present study was to assess the relationship between
the onset of pain in the tip of the tibial stem and a decrease
in preoperative bone resistance using the microindentation
technique.

There is no objective and reproducible method which can
measure pain in the tip of the tibial stem. Most published

series are based on nonspecific assessment systems,”° or
they combine the use of a function and satisfaction test with
anatomical diagrams in which patients locate the painful
point.># In this sense, pressure algometry is a noninvasive
technique developed several decades ago, which employs
progressive pressure stimuli in order to define the pain
threshold at a certain point of the human body.'® The test
stops when patients consider the pressure to be painful
and the pain threshold at that point is recorded, usually in
kilopascals (kPa). In recent years, the emergence of digital
algometers has allowed greater measurement accuracy and
the technique has been used to study various musculoskele-
tal disorders,""~"* but never for the study of pain in the tip
of the tibial stem. The second objective of the study was to
assess the potential use of pressure algometry in the diag-
nosis of pain in the tibial stem tip, and for the monitoring
of patients with cementless tibial stems.

Materials and methods

The study was divided into two parts. The first part studied
intra- and interobserver correlation of pressure algometry
applied on the tibial diaphysis among a group of 50 healthy
volunteers by 2 researchers who had previously received
training in the pressure algometry technique. The second
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