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Abstract  

Background:  Chronic inflammatory demyelinating polyr-
adiculoneuropathy (CIDP) is aperipheral nervous system  
autoimmune condition in which the myelin sheath surround-
ing nerves is attacked, resulting in improper nerve impulse  

conduction toperipheral nerves.  

Aim of Study:  To identify the difference between effect  

of combined exercises and Russian current stimulation and  
exercises alone on muscle strength and function in chronic  

inflammatory demyelinating polyneuropathy.  

Material and Methods:  Twenty-four patients from both  
sexes diagnosed with chronic inflammatory demyelinating  
polyneuropathy with average age from 30-50 years participated  

in the study. Patients were assessed by a blinded independent  
assessor before and after the treatment. The patients were  

randomly allocated into two groups: The control group (GI):  
Included 8 males and 4 females, with mean age of 42 years,  

treated by the selected physical therapy program. The study  
group (GII): Included 7 males and 5 females, with mean age  

of 42.5 years, treated by the selected physical therapy program  

in addition to Russian current. All patients were assessed by  
Barthel Index of Activities of Daily Living and isometric  

strength of Quadriceps using Lafayette Manual Muscle Test  
System (dynamometer) before and after the treatment.  

Results:  There were significant difference between groups  
in right Quadriceps isometric strength ( p-value=0.05) post-
treatment, in favor of experimental group (Russian current  
plus exercise) and non-significant differences in other side  
and in function. In addition to that, there were significant  

difference within both groups in all of these outcomes, with  

more clinical improvement in function in experimental group.  

Conclusion:  Addition of Russian current stimulation to  
exercises led to statistical significant increase in Quadriceps  
strength and clinical improvement in function compared to  

exercise alone.  

Key Words:  Chronic inflammatory demyelinating polyneurop-
athy – CIDP – Russian current.  

Introduction  

CIDP is characterized by progressive or recurrent  

symmetric proximal and distal weakness, sensory  
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dysfunction, and changes in deep tendon jerks of  

all extremities, for at least eight weeks [1] . It is not  
to be confused with Guillain-Barre syndrome  
(GBS), which has a sudden start. The immunolog-
ical basis of CIDP is assumed to be its inflamma-
tory-mediated demyelination [2] .  

It leads to many chronic functional impairments  
with unpredictable duration [3] . It is an autoimmune  
disease of the peripheral nervous system in which  
the myelin sheath surrounding nerves is attacked,  

leading to improper conduction of nerve impulses  

to peripheral nerves [4] . The disease course is  
heterogeneous and can be monophasic, relapsing  
or progressive [5] .  

Russian current is commonly used to enhance  
muscles in rehabilitation process. It has been used  

in patients after knee surgery to offset the effects  

of arthrogenic muscle inhibition and enhance re-
covery of strength. Also have been used widely in  

the management of subjects after central nervous  

system injury to facilitate improvements in gait,  

prevent disuse atrophy, target improvements in  
motor control, manage impairments associated  

with spasticity, or to facilitate exercises [6] .  

Lafayette Manual Muscle Test System (dy-
namometer) can be used to assess the muscle  

strength, Barthel index of activities of daily living  

for functional ability assessment [7] .  

This study aimed to:  (1) Determine the thera-
peutic effect of selected exercises on chronic in-
flammatory demyelinating polyneuropathy, and  
(2) Determine the therapeutic effect of Russian  

current stimulation with exercises on chronic in-
flammatory demyelinating polyneuropathy.  

This study can benefit in the physical therapy  

field and may guide rehabilitation programs of  

physical therapy towards better results through  

decreasing time needed to perform activity of daily  
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living, decreasing dependency and making patient  
an active member in society. The role was to in-
vestigate the effect of addition of Russian current  

to therapeutic exercises role in CIDP patients [8] .  

It was hypothesized that there would be no  
differences between using exercises alone and  

exercises with electrotherapy (Russian current) in  
isometric strength and function in CIDP patients.  

Subjects and Methods  

Start the study from December 2018 to June  

2021 at Kasr El-Ainy Hospital.  

I- Subjects:  
Study design:  

A single blinded randomized control trial, Pa-
tients were randomly allocated into two equal  
groups by computer-based random generator using  

permuted blocks, after signing the informed con-
sent.  

Ethical statement:  
The study was approved by the Local Ethical  

Committee of Faculty of Physical Therapy, Cairo  

University (No:P.T.REC/012/002174).  

Subject selection:  
Subject selection:  24 patients were selected  

from Outpatient Clinic of Kasr El-Ainy Hospital.  
They were assessed and confirmed by Nerve Con-
duction study (NCS) and Electromyography Study  
(EMG).  

The selected patients were randomly assigned  

to two equal groups control group (GI), and study  
group (GII).  

The control group (GI): Patients were treated  

by the selected exercises physical therapy program.  

The study group (GII): Patients were treated  

by the selected exercises physical therapy program  
with Russian current. The treatment had been  

conducted for six weeks, day after day.  

All groups were assessed by Barthel Index of  
Activities of Daily Living and Lafayette Manual  

Muscle Test System (dynamometer) before and  

after the treatment.  

Inclusion criteria:  
Twenty four patients diagnosed as chronic in-

flammatory demyelinating polyneuropathy selected  
from the Out-patient Clinic, Kasr El-Ainy Hospital.  
They were assessed and confirmed by Nerve Con-
duction study (NCS) and Electromyography Study  
(EMG).  

1- Patient age ranged from 30-50 years.  

2- Sensory symptoms included numbness, tingling,  
gait imbalance.  

3- Progression over at least 2 months.  
4- Proximal muscles involved along with distal  

muscles.  
5- Deep tendon reflexes reduction or absence.  

6- Nerve conduction evidence of a primary demy-
elinating neuropathy.  

Exclusion criteria:  
1- Cardiovascular problems (unstable angina, recent  

myocardial infarction within the last three  
months, congestive heart failure, significant  

heart valve dysfunction, or unstable hyperten-
sion) or pulmonary disorders.  

2- Other causes of neuropathy at time of study  
(blood glucose, cobalamin, liver enzymes,  
Wasserman reaction, M-component, erythrocyte  
sedimentation rate, sodium, potassium, and  
calcium).  

3- Concomitant conditions (e.g., malignancy, chron-
ic infections, hypothyroidism, Anemia, renal  
and liver disease, Visual, auditory problems,  

Cognitive impairment.  
4- Musculoskeletal disorders such as severe arthri-

tis, knee surgery, total hip joint replacement,  

lower limb fractures less than six months or  

contractures of fixed deformity, leg length dis-
crepancy.  

II- Instrumentations:  
The following tools were used for assessment:  

a- Lafayette Manual Muscle Test System (dy-
namometer): It is an objective device that meas-
ure muscle strength and force [9] .  

b- Barthel Index of Activities of Daily Living: A  
valid and reliable scale used to assess what a  

patient can do.  

Lafayette Dynamometer [10] .  
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III- Procedures:  

a- Assessment procedures:  
1- Barthel Index of Activities of Daily Living:  

The Index should be used as a record of what  
a patient does, NOT as a record of what a patient  

could do. If used to assess improvement following  

rehabilitation, improvements in the total score of  

more than two points indicate a likely genuine  

change, and a move from entirely reliant to inde-
pendent on one item is also likely to be reliable.  
Select the scoring point that most closely fits the  
patient's current level of ability for each of the 41  

following ten categories. Make a note of the actual,  

functioning, and not prospective. The patient's self-
report, a third party with knowledge of the patient's  

abilities (such as a relative), or observation can all  

be used to gather information [10] .  

2- Lafayette Manual Muscle Test System (dynamom-
eter):  

The Lafayette Manual Muscular Tester (MMT)  

System is an ergonomic hand-held instrument that  

measures muscle strength objectively. When a  

clinician applies force to a patient's limb, the test  

is completed. The doctor's purpose is to "break"  

or "overcome" the patient's resistance during the  

test. The MMT records the peak force and the time  

it takes to complete the "break," resulting in trust-
worthy, accurate, and stable muscle strength as-
sessments. It was applied on dorsiflexion muscles  

(tibialis anterior) and quadriceps muscles (knee  

extensors) for both lower limbs. It was repeated  
three trails and the mean was taken.  

b- Treatment procedures:  

The duration of treatment was ranged from (50- 
60min) according to the ability of each patient  

three times per week for six weeks. Each exercise  

was performed three sets, each set consists of ten  

repetitions and patients were allowed to take one  
minute rest between each set.  

Control Group:  

Every patient received three sessions per week  

for six weeks:  

• The stretching exercises: For the shortened mus-
cles, Figs. (1,2).  

• Facilitation for weak muscles: Through facilitator  
techniques (extroceptors, muscle tapping, vibra-
tion, muscle activation (Isometric, eccentric and  

concentric contraction).  

• Proprioceptive neuromuscular facilitation tech-
nique: “Flexion, adduction, external rotation with  

knee flexion” pattern for lower extremity.  

Fig. (1): Stretching calf muscles: patient was in supine position,  
therapist cupped patient's heel and dorsiflexed the  
foot, with other hand supported above knee to prevent  

flexion.  

Fig. (2): Stretching hip extensors: Patient was in supine  

position, foot relaxed, contralateral leg was extended,  

ipsilateral leg was extended and raised upward, to  
a level of stretch and maintained 30 seconds for 3  
repetitions.  

Pelvic stabilization exercises include:  

• Pelvic control exercises involving activation of  

the muscles around the hip joint (hip extensors  

and hip abductors) and the core muscles (multi-
fidus and transversus abdomensmuscles. Fig. (3).  

• Bridging exercises: From supine lying position,  
with knees bent slowly raise the buttocks from  
the floor, until the body is straight from the knees  

to the shoulders. The patient will asked to main-
tain the bridge position for five secs. Then slowly  

lower to the starting position.  
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Fig. (3): Activation of hip abductors: Patient was in crock lying position, with knee flexed 90º, therapist hands  

at outer part of knees, patient was asked to push against therapist's hands.  

Study Group:  

• Every patient received three sessions per week  

for six weeks:  

• The session consisted of:  

All of the exercises given to control group, plus.  

Russian current stimulation for 15min, param-
eters 50 bursts per second with 50 pulses per burst.  
The application is 10 seconds on 10 seconds off  

for a duration of 15min. The application was on  
Quadriceps muscles.  

Fig. (4): Russian current.  

Results  

The main purpose of this study was to identify  

the difference between effect of exercise and Rus-
sian current stimulation and resistance exercises  

only on muscle power in chronic inflammatory  
demyelinating polyneuropathy. Statistical analysis  

was conducted using SPSS for windows, version  
24 (SPSS, Inc., Chicago, IL). The alpha level was  
set at 0.05. Non-parametric tests (Related-samples  

Wilcoxon signed rank test for within group differ-
ences and independent-samples Mann-Whitney U  

test for between group differences) for continuous  
variables were used due to small sample. Chi-
square test for sex distribution between groups  

was used.  

Demographic data:  

Group A (Control group):  
Twelve (8 males, 4 females) patients were  

included in this group. Their median (IQR) of age  

was 42 (10.25) years. See Tables (1,2).  

Group B (Experimental group):  
Twelve patients (7 males, 5 female) were in-

cluded in this group. Their median (IQR) of age  

was 42.5 (12.25) years. See Tables (1,2).  

Comparing demographic data between both  
groups, with independent t-test (age) and chi-square  

test (sex distribution), revealed non-significant  

differences (homogenous groups) (p-value >0.66),  
see Table (2).  
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Table (1): Descriptive statistics of demographic data for both  

groups.  

Demographic data  Group  Mean  IQR  

Age (years)  A  42  10.25  
B  41.5  12.25  

Sex distribution (M/F) (count)  A  8/4  
B  7/5  

M: Male. F: female.  

2- Between group's differences:  

There was non-significant difference between  
groups postreatment (p-value=0.22), see Table (5).  

No significant difference between groups at  
pretest (p-value=0.89), revealing homogenous  
groups.  

Table (5): Differences between groups in Barthel Index.  

Table (2): Differences between groups in demographic data.  

Group A VS. Group B p-value  

  

Pre  

Post  

0.89  

0.22  Demographic data  p-value  

Age 0.8  

Sex distribution^ 67  

A- Barthel index of activities of daily living:  

1- Within groups differences:  

a- Group A (Control):  
The median (IQR) values of Barthel Indexscore  

at pretreatment and posttreatment were 7 (6) and  

14.5 (4.5) points, respectively, see Table (3). There  

was significant differences between pre and post-
treatment (p-value=0.002), with significant im-
provement in ADLsposttreatment, See Table (4).  

b- Group B (Experimental):  
The median (IQR) values of Barthel Indexscore  

at pretreatment and posttreatment were 7.5 (4.57)  

and 15 (3.5) points, respectively. See Table (3).  

There was significant differences between pre  

and posttreatment (p-value=0.002) with significant  
improvement in ADLs posttreatment, See Table  

(4).  

Table (3): Descriptive statistics for Barthel Index at pre and  

posttreatment in both groups.  

B- Berg balance scale:  
1- Within group's differences:  
a- Group A (Control):  

The median (IQR) values of Berg balance scale  
scores at pretreatment and posttreatment were 16  

(7) and 30 (8.25) points, respectively. See Table  
(6).  

There was significant differences between pre  

and posttreatment (p-value=0.002), with significant  
improvement of balance posttreatment, See Table  
(7).  

b- Group B (Experimental):  
The median (IQR) values of Berg balance scale  

score at pretreatment and posttreatment were 18.5  

(7) and 30 (10) points, respectively. See Table (6).  

There was significant differences between pre  

and posttreatment (p-value=0.002) with significant  
improvement of balance posttreatment, See Table  
(7).  

Table (6): Descriptive statistics for Berg balance scalefor both  

groups.  

Barthel Pre Post Berg balance Pre Post  
index Median (IQR) Median (IQR) scale Median (IQR) Median (IQR)  

Group A 7 (6) 14.5 (4.5) Group A 16 (7) 30 (8.25)  

Group B 7.5 (4.57) 15 (3.5) Group B 18.5 (7) 30 (10)  

Table (4): Within groups differences in Barthel Index.  Table (7): Within groups differences in Berg balance scale.  

Pre VS. Post Test value p-value Pre VS. Post Test value p-value  

Group A 78 0.002*  

Group B 78 0.002*  

Group A 78 0.002*  

Group B 78 0.002*  

*Significant at alpha level <0.05.  *Significant at alpha level <0.05.  



2740 Effect of Russian Current with Exercise Vs Exercise Alone on CIDP  

2- Between group's differences:  

There was showed non-significant difference  

(p=0.63), see Table (6).  

No significant difference between groups at  
pretest (p-value=0.35), revealing homogenous  
groups.  

Table (8): Differences between groups in Berg balance scale.  

were 0.9 (1.48) and 7.2 (3.13), for right side, and  

1.25 (1.63) and 6.6 (3.35) for left side, respectively.  
See Table (9).  

There was significant differences between pre  

and post treatment (p-value=0.002) for right side,  
(p-value=0.002) for left side,with significant in-
crease of dorsiflexors isometric strength post treat-
ment, See Table (10) and Fig. (5).  

Group A VS. Group B  p-value  Table (9): Descriptive statistics for bilateral Quadriceps and  

Dorsiflexors isometric strength for both groups.  

  

0.35  Pre  

Post  0.63  
Pre  

Median (IQR)  
Post  

Median (IQR)  

C- Bilateral Quadriceps and dorsiflexors isometric  

strength:  
1- Within group's differences:  
a- Group A (Control):  

The median (IQR) values of Quadriceps iso-
metric strength at pretreatment and post treatment  

were 0.7 (0.83) and 4.15 (3.25), for right side, and  
0.85 (1.03) and 5 (3.38) for left side, respectively.  

See Table (9).  

There was significant differences between pre  

and post treatment (p-value=0.002) for right side,  
(p-value=0.002) for left side, with significant  
increase of Quadriceps isometric strength post  

treatment, See Table (10).  

The median (IQR) values of dorsiflexors iso-
metric strength at pretreatment and post treatment  

were 0.95 (1.08) and 6.4 (4.25), for right side, and  
1.05 (1.45) and 7.4 (2.53) for left side, respectively.  
See Table (9).  

There was significant differences between pre  

and post treatment (p-value=0.002) for right side,  
(p-value=0.002) for left side,with significant in-
crease of dorsiflexors isometric strength post treat-
ment, See Table (10).  

b- Group B (Experimental):  
The median (IQR) values of Quadriceps iso-

metric strength at pretreatment and post treatment  

were 0.8 (0.75) and 6.75 (3.48), for right side, and  
0.95 (1.2) and 7 (2.5) for left side, respectively.  

See Table (9).  

There was significant differences between pre  

and post treatment (p-value=0.002) for right side,  
(p-value=0.002) for left side,with significant in-
crease of Quadriceps isometric strength post treat-
ment, See Table (10).  

The median (IQR) values of dorsiflexors iso-
metric strength at pretreatment and post treatment  

Quadriceps isometric strength  

Group A:  
Right .7 (0.83) 4.15 (3.25)  
Left 0.85 (1.03) 5 (3.38)  

Group B:  
Right 0.8 (0.75) 6.75 (3.48)  
Left 0.95 (1.2) 7 (2.5)  

Dorsiflexors isometric strength  
Group A:  

Right 0.95 (1.08) 6.4 (4.25)  
Left .05 (1.45) 7.4 (2.53)  

Group B:  
Right 0.9 (1.48) 7.2 (3.13)  
Left 1.25 (1.63) 6.6 (3.35)  

Table (10): Within group's differences in bilateral Quadriceps  

and dorsiflexors isometric strength.  

Pre VS. Post Test value Sig. (2-tailed)  

Right Qudriceps:  
Group A 78 0.002*  
Group B 78 0.002*  

Left Qudriceps:  
Group A 78 0.002*  
Group B 78 0.002*  

Right Dorsiflexors:  
Group A 78 0.002*  
Group B 78 0.002*  

Left Dorsiflexors:  
Group A 78 0.002*  
Group B 78 0.002*  

*Significant at alpha level <0.05.  

2- Between group's differences:  

There was non-significant difference between  
groups in isometric strength of both muscles groups  

at both sides post treatment ( p>0.14), except for  
right Quadriceps (p=0.024) was statistically signif-
icantly increased in favor of experimental group  
(B), see Table (11).  

No significant difference in isometric strength  

between groups at pretest ( p>0.34), revealing  
homogenous groups.  
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Table (11): Differences between groups in isometric strength  

for Quadriceps and Dorsiflexors at both sides.  

Group A VS. Group B p-value  

important in rehabilitation of chronic inflammatory  

demyelinating polyneuropathy patients with Quad-
riceps weakness.  

It worth noting the experimental group (Russian  

0.41 plus exercise) who hand statistically significant  
0.024* increase in Quadriceps strength also demonstrated  

more clinical important change in Barthel index  
0.41 of ADLs, but not in Berg balance scale. This may  

ensure the importance of isometric strength of the  

Quadriceps muscle and the importance of Russian  
0.84  current not only on improving isometric strength  

but also improving the ability to do ADLs.  

Right Quadriceps:  
Pre  
Post  

Left Quadriceps:  
Pre  
Post  

Right Dorsiflexors:  
Pre  
Post  

0.143  

0.89  

0.93  
0.55  

Left Dorsiflexors:  
Pre  
Post  

*Significant at alpha level <0.05.  

Fig. (5): Chart showing median scores pretest and posttest  

for Quadriceps isometric strength both sides in both  

groups.  

Discussion  

The results of this study failed to accept the  
general null hypothesis totally, as there were sig-
nificant difference between groups in right Quad-
riceps isometric strength ( p-value=0.05) posttreat-
ment, in favor of experimental group (Russian  

current plus exercise) and non-significant differ-
ences in other side and functional ability. In addition  
to that, there were significant difference within  

both groups in all of these outcomes (isometric  
strength of Quadriceps and, functional ability).  

The current study showed that addition of Rus-
sian current stimulation in the resistance exercise  

programhas significant effect in increasing Quad-
riceps isometric strength than exercise alone, func-
tion. This may suggest that Russian current is  

Findings of the present study regarding signif-
icant difference between groups in Quadriceps  

isometric strength and within groups in Quadriceps  
isometric strength, agree with that of Bickel et al.,  
[6]  who found that Russian current can offset the  
effects of arthrogenic muscle inhibition and enhance  

recovery of strength and neuro-muscular electrical  

stimulation can facilitate improvements in gait,  
prevent atrophy following disuse, target improve-
ments in motor control, manage symptoms associ-
ated with spasticity, or to make exercise possible.  

This may be explained by that the Russian  
current stimulates nearly all the motor units of  
muscle to contract synchronously leading to greater  

muscle hypertrophy. This allows less electrical  
energy to dissipate peripherally and more electrical  

energy to penetrate to the muscle and evoke greater  

fibre recruitment [11] .  

The mechanism of the increased force generat-
ing capacity of the stimulated Quadriceps muscle  

may be attributed to a short term CNS adaptation  
[12].  

One therapeutic effect of neuro-muscular elec-
trical stimulation (NMES) is motor relearning,  
which is defined as “the recovery of previously  

learned motor skills that have been lost following  

localized damage to the central nervous system  

[13]. Neuro-muscular electrical stimulation has  

been shown to be effective in preventing the de-
creases in muscle strength, muscle mass and the  

oxidative capacity of thigh muscles (as Quadriceps  

muscle) following knee immobilization [14] .  

Findings of the present study regarding statis-
tically significant improvement in muscle strength,  

function, and balance within both groups posttreat-
ment agree with Hansen [15]  who said that appro-
priate exercise is a vital part of any CIDP interven-
tion plan because of its potential to improve strength  

and endurance, thereby minimizing muscle shrink-
age and improving function and mobility.  
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Due to scarcity of literature in the combined  

effect of exercise and Russian current stimulation  

in CIDP, there were no other studies that can be  

compared with the current study.  

Conclusion:  
Addition of Russian current stimulation to  

exercises led to statistical significant increase in  

Quadriceps strength and clinical improvement in  
function compared to exercise alone.  
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