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(3 FE) Verification of the effects of trigger point/pain—inducing stretching on anterior

knee pain relief. Phase II, multi-center study in Japan.
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Maintenance of healthy life expectancy is an important issue in modern developed countries.
Recent epidemiological analysis indicated that radiographic evidence of knee osteoarthritis (knee OA)
was observed in more than 25 million Japanese people aged 40 and older, and almost one third of
them have considerable chronic anterior knee pain in their daily lives. Since severe pain greatly
reduces patient’s activity of daily living (ADL), it is quite important to establish the effective clinical
protocols for pain relief. Total knee arthroplasty (TKA) is performed if patients have uncontrollable
knee pain and/or if alignment of the knee joint is severely deviated. Recent statics reported that
almost eighty thousand of TKAs are performed a year in Japan. Severity of knee pain greatly reduced
in most patients after surgery, however, it is considered that protracted pain after surgery is still
remained in about 10% of them. Anterior cruciate ligament (ACL) rupture is one of the most common
knee injury during sports activities. Recent progress in surgical techniques for the ACL reconstruction
surgery (ACL-R) made it primary choice for competitive athletes. It is quite important to control
protractive pain after ACL-R since it may greatly affect the rehabilitation programs and postoperative
athletic performance levels in patients.

We have found that some knee OA patients have several trigger points in periarticular tissues, and
pain-inducing stretching of those points effectively alleviate knee joint pain although efficacy was
varied between the patients.

Based on these results, we planned to examine the curative effect of trigger points/ pain
inducing stretching on patients suffering from anterior knee pain. For this purpose, we have started
multicenter prospective studies (Phase I; three-center study, Phase II; multicenter (9 universities and
hospitals) study). In this study, patients who agreed to participate were randomly divided into two
groups, one was treated with the conventional conservative therapy as a control and the other was
subjected to trigger points/ pain inducing stretching in addition to the conventional conservative
therapy for three months. Preliminary results suggest that trigger points/ pain inducing stretching
further alleviate anterior knee pain if compared to the conventional conservative therapy.

Currently, evaluation of the severity of pain is totally dependent on the subjective scoring
system such as Visual Analogue Scale and Numerical Rating Scale. These may be greatly affected by
the emotional behavior and personality of each patient. In this study, we also aimed to develop much
objective and quantitative analytical methods for pain, which is based on the amounts of signals from
resting state functional magnetic resonance imaging (fMRI). Preliminary fMRI evaluation indicated
that blood flow level in primary somatosensory area was closely correlated with the severity of knee
pain felt by the subjects.

To understand the mechanisms how anterior knee pain (chronic pain) occurs, we established

inflammation induced joint pain model in rats. In this model, monosodium-iodo-acetate (MIA) was
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injected intra-articularly in rats. We have established two experimental conditions, one is acute
inflammation-withdrawal model and the other is acute inflammation-chronic inflammation model.
Histological and immunohistochemical evaluations indicated that sensory nerves inside the knee
joints were projected into L3 to L5 dorsal root ganglions (DRG). We also showed that numbers of
calcitonin gene-related protein (CGRP)-positive sensory nerves are increased in infra-patella fat pad
(IPFP) after MIA injection in the acute inflammation-chronic inflammation model. Newly developed
CGRP-positive sensory nerves were located mostly in the fibrotic regions of IPFP. These suggest that

tissue fibrosis after acute inflammation may involve in the establishment of chronic pain.
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