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Application of Glycerin Poultice to the Semitendinous and Semimembranous
above the Popliteal Fossa Improves Motor Disturbance in Parkinson Disease

Yuzuru Yasuda*

Department of Neurology, Yasuda Clinic, 62-7, Takenokaido-cho, Takehana, Yamashina-ku, Kyoto 607-8080, Japan

Abstract

It has been reported that application of glycerin poultice to the flexor digotorum profundus in the middle phalanx
of the little finger improves motor disturbance of Parkinson disease. | investigated whether the application of glycerin
poultice to the semitendinous and semimembranous above the popliteal fossa (GSSP) improved motor disturbance
in Parkinson disease. Step length and diameter of the pupil in 20 patients with Parkinson disease and 20 control
subjects was evaluated before and after application of GSSP. Motor disturbance in patients with Parkinson disease
was evaluated before and after application of GSSP. The application of GSSP increased step length and constricted
the pupil in all subjects, which means that application of GSSP caused the decreased tension of the semitendinous and
semimembranous and lowered sympathetic nerve activity. With application of GSSP, motor disturbance in patients with
Parkinson disease was improved, which is caused by reversing the mechanism of the muscle mechanosensitive reflex.
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Introduction

It has been reported that patients with Parkinson disease (PD)
show improvement of motor disturbance with application of glycerin
poultice to the flexor digitorum profundus in the middle phalanx
of the little finger (GFML) on both sides [1]. GFML is as follows;
glycerin poultice was made by means of gauze (3x7 mm) immersed
by 50% glycerin and the poultice was attached precisely to the flexor
digotorum profundus in the middle phalanx of the little finger on
both sides. In all subjects, application of GFML increased dorsiflexion
of the little finger suggesting that the tension of the flexor digitorum
profundus was decrease, and application of GFML constricted the
pupil suggesting that sympathetic nerve activity was lowered. The
rationale of application of GFML is to reverse the mechanism of the
muscle mechanosensitive reflex. Because, muscle mechanosensitive
reflex is evoked by an increase of muscle tension, which in turn
causes sympathetic nerve activity, namely, an increase of mean
blood pressure, heart rate, and breathing [2]. Static contraction of
the muscle and tendon stretch has the same effect concerning the
muscle mechanosensitive reflex [3]. The precise mechanism of the
mechanoreceptors response contributing to sympathetic nerve
activation remains unknown. Recently it has been reported that
muscle mechanosensitive receptors evoking the reflex cardiovascular
responses locate close to the myotendinous junction [4].

Thereafter, I thought that application of glycerin poultice to the
tendon of the lower extremity may improve motor disturbance in PD
as well as application of GFML, and researched which muscle have
the principal mechanosensitive receptor. And I found that the tendon
of the semitendinous and semimembranous above the popliteal
fossa in the most patients with PD is very stiff and investigated
whether application of glycerin poultice to the semitendinous and
semimembranous above the popliteal fossa (GSSP) will improve
motor disturbance in PD.

Patients and Methods
Step length

20 patients with clinically diagnosed PD (8 males and 12 females,

69.1 + 8.0 years of age (mean + SD)), and 20 controls (7 males and
13 females, 66.1 + 10.1 years of age) participated in this study.
Patients with PD did not show an on-off phenomenon or orthostatic
hypotension; the duration of PD was 5.2 + 2.9 years. The Hoehn and
Yahr score and the Unified Parkinson’s Disease Rating Scale motor
examination (full score, 108) [5] was 2.4 + 0.5, 32.5 + 6.5, respectively.
Anti-parkinsonian drugs were not interrupted during the course of
the study. All control subjects had no previous history of neurological
disease and were neurologically and physically normal. All subjects
were right handed and right footed according to Waterloo Footedness
Questionnaire-Revised, and Waterloo Handedness Questionnaire-
Revised [6,7] and did not have severe cervical and lumbar spondylosis.
All participants gave their consent to participate in this study. The
Research Council of Yasuda Clinic approved the study protocol.

Glycerin poultice was formulated and applied as follows: gauze
(4x5 cm) was immersed in 50% glycerin and the poultice was attached
precisely to the semitendinous and semimembranous with the lower
margin of the poultice being one cm above the medial epicondyle of
femur. (Figure 1 A and 1B).

The step length (the distance from left ankle to right one) was
photographed by digital movie camera, (SANYO DMX-HDI; shutter
speed, 1/60 second). The distance between the camera and the subjects
was 3m and the axis of the lens was situated 80 cm from the floor,
therefore the step length was adequately evaluated. Two markers at a
distance of 95 cm which were not clearly visible by the subjects, were
situated on the floor. To avoid paradoxical movement, any visible lines
were not present on the floor. To overcome placebo effects, the subject
was not given previous notice about any effects with application of
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Figure 1: Schematic presentation of the thigh (A) and glycerin poultice to the
semitendinous and semimembranous above the popliteal fossa (GSSP) (B)

(A) Schematic presentation of the right thigh. a; semitendinous, b;
semimembranous, c; biceps femoris, d; place to which glycerin poultice was
applied.

(B) Glycerin poultice was attached precisely to the semitendinous and
semimembranous with the lower margin of the poultice being one cm above
the medial epicondyle of femur (arrow). R; right, L; left.

Figure 2: Step length of normal controls and patients with Parkinson Disease
(PD).

A: Normal control. B: PD.

The length of the bar which was not visible by the subjects: 95 cm.

GSSP and was requested to walk naturally. Right step length (the
distance by which the right foot moved forward in front of the left
one) and left step length (vice versa) were photographed four times,
respectively, to gain the mean step length. The same maneuver was
carried out ten minutes after GSSP was applied on both sides. The step
length was measured on the screen of a personal computer and the
true value was calculated by the ratio to the distance of two markers
(Figure 2).

Diameter of the pupil

To avoid accommodation reflex, the subject was requested with
an easy manner to look at a mark which is 4 m away. The subject’s
left pupil was photographed at a close distance with SANYO DMX-
HDI digital camera and the indicator, with a length of 20 mm, was
situated on the lower eye lid. Ten minutes after GSSP was applied on
both sides, the left pupil was also photographed. The diameter of the
left pupil was measured on the screen of a personal computer and the
true value was calculated by the ratio to the indicator.

Motor disturbance in PD

The motor disturbance was measured according to UPDRS motor
examination [5] in the patients with PD before GSSP was applied to
both sides. Ten minutes after GSSP was applied bilaterally, the score
was also measured.

Statistical analysis

Statistical analysis was performed with the ANOVA in the groups
and conditions (Student t-test as a post hoc test) and with paired
Student t-test in two conditions. Significance was assumed at a p<0.05.

Results
Increase of the step length

In patients with PD, step length was 32.7 + 10.8 cm and 36.7 +
9.5 cm before and after application of GSSP (p<0.001), respectively. In
controls, step length was 41.7 + 6.4 cm and 45.5 + 6.0 cm before and
after application of GSSP (p<0.001), respectively.

Step length of patients with PD was less than that of controls
before and after application of GSSP (p<0.01, p<0.01, respectively)
(Table 1).

Constriction of the pupil

The diameters of the left pupil was 3.28 + 0.65 mm and 2.91 +
0.67 mm before and after application of GSSP, respectively (p<0.001)
and that of the control was 3.27 + 0.59 mm and 2.87 + 0.51 mm,
respectively (p<0.001), The pupil was constricted in all subjects with
application of GSSP.

Improvement of motor disturbance in PD

UPDRS motor examination [5] showed improvement of all
categories (Table 2) with application of GSSP. Total score of UPDRS
before application of GSSP was 32.65 + 5.96, and that after application
of GSSP was 15.05 + 4.59 (p<0.001). Scores regarding tremor at rest
(/20), rigidity (/20), leg agility (/8) before application of GSSP were
1.65 £ 2.10, 7.40 £ 0.88, and 2.85 + 0.74, respectively, and those after
application with GSSP were 0.60 + 0.88, 3.75 + 1.0, and 1.35 + 0.81,
respectively (p=0.001, p<0.001, p<0.001, respectively).

Discussion

With application of GSSP, step length increased in all subjects,

PD (n=20)
32.7 £10.2 a)c)
36.7 £ 9.5 a)d)

Controls (n=20)
41.7 £ 6.4 b)c)
45.5 + 6.0 b)d)

Before (cm, Mean = SD)
After (cm, Mean + SD)

PD=Parkinson disease, Before=step length before application of GSSP,
After=Step length after application of GSSP,

GSSP=Glycerin poultice to the semitendinous and semimembranous above the
popliteal fossa, a,b <0.001, ¢,d< 0.01

Table 1: Step length in patients with PD and controls.

Before After p-value
18 language(/4) 1.20+0.61 0.85+0.48 <0.001
19Facial expression(/4) 1.50+£0.51 1.10+0.30 |0.001
20Tremor at rest(/20) 1.65+2.10 0.60+0.88 0.001
21Action or postural tremor of hands(/8) | 1.40+ 1.04 |0.50+0.68 <0.001
22Rigidity(/20) 740+0.88 3.75+1.01 <0.001
23Finger taps(/8) 2.90+0.64 1.25+0.63 <0.001
24Hand movements(/8) 2.85+0.48 1.25+0.55 <0.001
25Rapid alternating movements of 3.05+0.39 1.40+0.59 <0.001
hands(/8)
26Leg agility(/8) 2.85+0.74 1.35+0.81 <0.001
27Arising from chair(/4) 1.55+0.51 0.50+0.51 [<0.001
28Posture(/4) 1.50+0.51 |0.65+0.48 |<0.001
29Gait(/4) 1.60+0.50 0.60+0.50 <0.001
30Postural stability(/4) 1.55+0.51 0.60+0.50 <0.001
31Body bradykinesia and hypokinesia(/4) 1.65+0.48 |0.65+0.48 <0.001
32 Total(/108) 32.65+5.96 15.05+4.99 <0.001

Mean + standard deviation; PD=Parkinson disease; GSSP=glycerin poultice to
the semitendinous and semimembranous above the popliteal fossa; UPDRS part
II=Unified Parkinson’s Disease Rating Scale motor examination

Table 2: Improvement of motor disturbance in PD (n=20) with application of GSSP
to both sides (UPDRS part III).
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which indicates that the tension of both thigh flexors decreased.
Although precise mechanism of action of glycerin is not clear, it has
been reported that topical glycerin application improves skin moisture
[8] and plasticity [9]. With application of GSSP, glycerin immersed the
tendon of semitendinous and semimembranous and softened them
through the skin, which is the cause of decreased tension of the thigh
flexors. Moreover, with application of GSSP, the pupil was constricted
in all subjects. Application of GSSP produced two significant findings;
decreased tension of semitendinous and semimembranous, and
constriction of the pupil.

The mechanism of the effect with application of GSSP is concerned
with muscle mechanosensitive reflex. The muscle mechanosensitive
reflex is evoked by an increase of muscle tension, which in turn causes
sympathetic nerve activity [2-4] and application of GSSP decreased
the tension of the semitendinous and semimembranous, which in
turn reduced sympathetic nerve activity because pupil was constricted
with application of GSSP in all subjects of this study [10]. The rationale
of application of GSSP is to reverse the mechanism of the muscle
mechanosensitive reflex, which corresponds to decreased activity
of muscle mechanosensitive receptor close to the myotendoinous
junction [4] of the semitendinous and semimembranous.

UPDRS motor examination [5] showed improvement of all
categories with application of GSSP. Especially, scores regarding
tremor, rigidity and movements of hands were excellent as well as
with application of GFML. All scores regarding movement of legs
with application of GSSP were more improved than those of GFML.
Especially, leg ability was excellent with application of GSSP. The
improvement of tremor in patients with PD is due to beta-blocking
effect with application of GSSP because beta-blocker is effective in the
treatment of tremor by supposedly affecting the muscle spindle by
blocking the adrenoreceptor [11]. And the improvement of rigidity of
patients with PD is concerned with complex sympathetic modulation
of the muscle spindle afferent sensitivity [12,13] which is also derived
from lowered sympathetic nerve activity with application of GSSP as
well as GFML.

As application of GSSP causes sympathetic modulation of the
muscle spindle afferent sensitivity as well as GFML, it is beneficial
especially to the patients with leg muscle tonus being high, for
example, spastic hemiparesis, spastic paraparesis and so on. In fact,
many patients with spastic hemiparesis showed marked improvement
of gait disturbance with application of GSSP to the side of hemiparesis.
Moreover, the patient with transverse myelitis who shows spastic
paraparesis showed marked improvement of gait disturbance with
application of GSSP to both sides (data not shown). In this study,
patients with PD showed improvement of leg movement, especially
leg ability, and normal controls also showed increase of step length,
which suggests that application of GSSP is effective for prevention of
falls of the aged.

As application of GSSP lowers sympathetic nerve activity by
reversing the mechanism of muscle mechanosensitive reflex as well as
that of GFML, the principal meschanoseisitive receptors would exist
in or near the tendon of the semitendinous and semimembranous
above the popliteal fossa, and of the flexor digitorum profundus in
the middle phalanx of the little finger in human. Moreover, another

This article was originally published in a special issue, Advances in
Neurorehabilitation Techniques handled by Editor(s). Dr. Shu Morioka, Kio
University, Japan

principal mechanosensitive receptor may exist in human. The future
direction for research is to investigate whether application of glycerin
poultice to the principal mechanosensitive receptors will become a
useful tool for the relief of the disorder whose mechanism is connected
with increased sympathetic nerve activity.
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