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Abstract: Systemic Sclerosis (SSc), is an autoimmune connective tissue disease, with fibrosis of soft tissues
Objective: to evaluate the value of the combined rehabilitation techniques [facial stretching exercises & connective
tissue massage, Kabat’s method, and kinesitherapy and manipulative osteopathy] in patients with systemic sclerosis;
both clinically and ultrasonographically. Methods: 20 patients were subjected to combined rehabilitation technique
and home exercise program (group A) for 8 weeks, and 20 patients (group B) were assigned only for home exercise
program for 8 weeks. All patients were assessed at baseline (F0), at the end of the treatment (F1) and after 8 weeks
of follow-up (F2). They were evaluated with SF-36, health assessment questionnaire (HAQ), modified Rodnan skin
score, mouth opening and Mouth Handicap in Systemic Sclerosis scale (MHISS). TMJ ultrasonography was done
for the both groups and for 20 normal controls for comparison. Results: In both groups, SF-36 and HAQ were not
affected by the treatment. At F1, both groups improved in mouth opening (p<0.05), and the improvement was
maintained at for both groups. Facial skin score improved in (group A) at F1, and maintained at F2 (p<0.05 versus
F0), while no change was observed in (group B). MHISS scale improved significantly in (group A) at F1 (p<0.001)
only, while no change was found in (group B). Tempromandibular joint (TMJ) ultrasonography data didn’t show
any difference neither from the controls nor the two groups at different assessments. Conclusion: The combination
of rehabilitation techniques, is more effective than home exercise program alone in the rehabilitative treatment of
SSc facial involvement.
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1. Introduction: (HRQoL) of SSc patients."”'> and in most severe
Systemic sclerosis (SSc) is an autoimmune cases leading to surgical interventions, such as
connective tissue disease characterized by excessive bilateral commissurotomies."'”'” Recently a Mouth
collagen deposition, vascular hyper-reactivity and Handicap in Systemic Sclerosis scale (MHISS) has
obliterative micro-vascular phenomenon involving the developed, which is a specific tool quantifying in SSc
skin and internal organs'.'?)SSc results in skin, patients the handicap associated with mouth disability
tendon, joint and vessel damage leading to worsening and the oral health-related quality of life (OHRQoL),
of life’s quality’>*” Two main subtypes are that explores problems not assessed by HAQ and SF
distinguished: limited cutaneous SSc (ISSc) and 36.19
diffuse cutaneous SSc (dSSc). ©® The focus of To help patients cope with the consequences
attention when assessing a patient with SSc is often of the disease, rehabilitative strategies are often
based on physiological measurements’.” which do not provided, these may include psychoeducational
necessarily relate to the true impact of the disease on interventions; exercise therapy; the application of
patient’s lifestyle or functional capacity.® physical modalities, assistive devices, and orthoses;
The involvement of face and oral tissues is a joint protection; and energy conservation, dietary
typical feature of SSc patients, that causes impairment interventions, and comprehensive multidisciplinary
of the self-image.”” Where the cutaneous furrows of team care interventions.'’A few studies demonstrated
the face disappear, due to skin retraction, and the nose a significant improvement 180£ measures of global
becomes sharp. Face changes also include thinning health and hand function"*"” as well as mouth
and reduction of mouth width (microcheilia) and function"™'”, in patients participating in a
opening (microstomia), also favoured by osteolysis of rehabilitation program. Studies on the effect of Si;g%}e
mandibular angles and by fibrosis of soft tissues. Interventions, 12rzlclud1ng23 patient  education' ’24):
These modifications interfere with eating, speaking, aerobic exercise®”,finger®”, or mouth stretching®”,
oral hygiene measures, and dental treatment, thus and hand massage and manipulation showed

deteriorating the health-related quality of life promising results.*”’
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Osteopathic manipulative medicine (OMM),
also known as osteopathic manipulative treatment
(OMT), is the core technique of osteopathic
medicine“®. It is based on a philosophy addressed by
Andrew Taylor Still, which posits the existence of a
myofascial continuity that interlinks all parts of the
body. Practitioners believe they are able to diagnose
and treat a variety of systemic human ailments by
manipulating the bones and muscles of a patient.

Rehabilitation management of microstomia,
is mainly based on self administered home-based
exercise program including mouth-stretching and oral
augmentation exercises. This traditional approach has
been shown to have some positive effect on mouth
opening in SSc patients."”

Aim Of The Work:

The aim of this work is to study the value of
the combined rehabilitation techniques including
facial stretching exercises & connective tissue
massage, Kabat’s method, and kinesitherapy and
tempromandibular  joint (TMJ)  manipulative
osteopathy in patients with systemic sclerosis; both
clinically and ultrasonographically.

2. Patients and Methods:

Patients

The present case control study included forty
adult female patients, fulfilling the American
Rheumatism Association criteria for the classification
and diagnosis for systemic sclerosis (SSc)
(scleroderma proximal to the metacarpophalangeal
joints, sclerodactyly, digital pitting scars (not pulp
loss), and bilateral basilar pulmonary fibrosis) and
also the new 2013 ACR/EULAR classification criteria
for systemic sclerosis was considered the items are;
skin thickening of the fingers,fingertip lesions,
telangiectasia,  abnormal  nailfold  capillaries,
pulmonary arterial hypertension and/or interstitial
lung disease, Raynaud’s phenomenon, and SSc-
related autoantibodies. *”” Moreover, our patients had
clinical,skin involvement of the face of(> 1) according
to the modified Rodnan skin score (MRSS) **, who
attended Internal Medicine and Physical Medicine,
Rheumatology & Rehabilitation inpatient departments
and outpatient clinics of Ain shams University
hospitals, Cairo,Egypt.

As well as twenty healthy subjects age and
sex matched with the patients (limited to
ultrasonography assessment and measurements of
mouth opening).

***Exclusion criteria included:

-Patients with skin diseases other than scleroderma.

-Patients with previous trauma or dislocation to the
T™I.

-Patients who were involved in
rehabilitation programmes before.

similar
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* QOur 40 SSc patients were subdivided randomly

regardless their disease subtype into two groups:

* (Group A): (20 SSc patients assigned for combined

rehabilitation techniques)

They were treated for 8 weeks (trice per week, 45

minutes per session) in the form of:

Facial hot fomentations for 5 minutes, then applying

an emoliant cream to the face and neck area, with a

combined three steps procedure of connective tissue

massage'™>" during the first 10 minutes, Kabat’s

method®'*? for 15 minutes and kinesitherapy for the

following 15 minutes.

The patients were instructed also to perform a daily

home exercises program for the whole 16 weeks of

the study.

* (Group B): 20 SSc patients were assigned only for

daily home exercise program for 16 weeks."'*'>*)

*the control group(20 patients), were examined

clinically for the measurements of mouth opening, and

bilateral U/S of both tempromandibular joint.

Ethical considerations: Patients and controls were

informed about the nature of the study and consent

was taken to participate in the study.

Methods: All the patients were subjected to:

L. Full history taking and thorough clinical
examination:

according to international guidelines.*® Interstitial

lung disease, pulmonary function tests and/or
pulmonary arterial hypertension (BAL),Cardiac
involvement was defined by the presence of

pericarditis, arrhythmia or left ventricular congestive
heart failure; oesophageal involvement was defined as
hypomotility; muscle-skeletal involvement by the
presence of arthralgias, arthritis, flexion contractures;
with special attention to TMJ (opening, side to side
movement, jaw retraction & protrusion,click sounds
while moving), with special emphysis on the presence
of active digital ulcers, telangiectasia, skin (hypo-
hyper) pigmentations and Raynaud phenomenon.
Sicca syndrome according to Vitali et al.®>

* Evaluation of the severity and the extend of the skin
involvement was done; using the modified Rodnan
skin score (MRSS) of 17 sites with a maximum score
of 51(239)

Assessment of global health condition:

*Health Assessment Questionnaire disability index
(HAQ-DI)®73%).

was used to measure global disability; HAQ, a self-
report questionnaire, is organised in 20 items divided
into 8 categories: dressing and grooming, arising,
eating, walking, personal hygiene, reaching, gripping
and other activities. Each item is rated from 0 (no
difficulty) to 3 (unable to do). A score for each
category is the highest score for any question in the
category. Then the disability index is calculated by
adding the scores from each category and dividing by
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the number of categories answered and rated from 0

(less disabled) to 3 (more disabled).®”

* SF-36, a self-report questionnaire, consists of 36

items organized into 8 domains measuring 8 health

concepts: physical functioning, role limitations due to
physical problems, bodily pain, general health
perceptions,  vitality, social functioning, role
limitations due to emotional problems and general
mental health. In SF-36 domains, scores are rated so
that higher values correspond to better conditions and

lower scores to worse conditions (range 0—100). The 8

domains, weighted according to normative data, are

also combined into a summary physical index (SPI)
and a summary mental index (SMI), scored from 0 to

100, with higher values reflecting better HRQoL ®),

the Physical Synthetic Index (PSI) and the Mental

Synthetic Index (MSI)], of SF36 were used to assess

quality of life (QoL)***4

*Face Assessment:

*Mouth Handicap in Systemic Sclerosis scale

(MHISS), it is a specific tool quantifying in SSc

patients the handicap associated with mouth

disability.*?

It consists of 12 items (each scored 0—4, Never; 0,

Rarely; 1, Occasionally; 2,0ften;3, Always; 4) with a

total score ranging from[ 0 to 48] divided into 3

subscales:

e “*subscale 1 (5 items: 1, 3, 4, 5 and 6; range 0-20)
examines handicap related to reduced mouth
opening.

e * subscale 2 (5 items: 2, 7, 8, 9 and 10; range 0-
20) assesses handicap related to sicca syndrome.

e ‘*subscale 3 (items 11and 12; range 0—8) examines
aesthetic concerns. The total score is obtained by
summing the score for all items."®

Mouth Handicap in Systemic Sclerosis (MHISS)

scale:

1. I have difficulties opening my mouth.

2. I have to avoid certain drinks (sparkling, alcohol,

acidic).

. T have difficulties chewing.

. My dentist has difficulties taking care of my teeth.

. My dentition has become altered.

. My lips are retracted and/or my cheeks are sunken.

. My mouth is dry.

. I must drink often.

. My meals consist of what I can eat and not what I

would like to eat.

10. I have difficulties speaking clearly.

11. The appearance of my face is modified.

12. T have trouble with the way my face looks.

*Mouth opening size (microstomia or small mouth)

by measuring tape. Mouth opening was assessed in

centimetres by measuring the distance between the
tips of upper and lower right incisive teeth (mean of

two consecutive measurements) it is considered as a

O 00 3O L =AW
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clinical profile of TMJ range of motion and the
elasticity of the soft tissues of the mouth.
*Palpation of TMJ (click) & from inside and outside
the mouth.
* Skin involvement of the face was assessed by means
of a modified Rodnan skin score separately with a
range of (1-3).“%.
IL. Routine laboratory and
immunological tests for SSC:
Complete  blood count CBC;  Erythrocyte
sedimentation rate (ESR); C-reactive protein (CRP);
Antinuclear  antibody  (ANA); Anti—Scl-70;
Anticentromere; SSa/Ro and SSb/La autoantibodies.
I11. Radiological tests:

specific

* Plain X rays to the TMJ (lateral views both:open

and closed mouth) (to exclude patients with

mandibular osteolysis).

*Plain chest X ray (posteroanterior and lateral views).

*Barium swallow X ray.

IV. Ultrasonography of tempromandibular joint
U/S):

*Ultrasonographic assessment of the

tempromandibular joint was performed with a high-

resolution real-time scanner, (LOGIQ, S 7 Expert GE)

(UK).using a 8MHz linear transducer.

All patients and the controls were examined by
the same radiologist who had no informations
regarding the patients’ clinical findings. The
transducer was positioned against the skin surface of
the TMJ in a transverse direction running parallel to
the Camper line (the line intersecting the ala of the
nose and the tragus of the ear). The transducer was
placed to abut the tragus of the ear and was gradually
shifted to obtain optimal visualization of the lateral
pole of the mandibular condyle, which was clearly
seen to be nearest to the skin surface while the patient
or control was in both the closed- and open-mouth
position, the distance between the articular capsule
and the lateral surface of the mandibular condyle was
measured in mm™, for both right and left sides.
(Figure 1)

V. Special investigations:

* Pulmonary function tests; Ecocardiography; cardiac
catheter.

*The presence of secondary Sjogren syndrome was
evaluated by the determination of salivary
scintigraphy, salivary minor glands biopsy and the
ophthalmologic tests including Schirmer Lissamine
green test.*

Combined Rehabilitation Techniques:
* Connective tissue massage
mobilization:

Which is a manual technique used to treat altered
connective tissues, in order to increase local blood
flow and the release of involved tissue by connective

with  face
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tissue stretching®?¥. Massage should include

eyebrows, forchead, area around the eyes, cheeks
from nose to ears, area around the mouth, chin to ears
and neck to collar bones. Facial mobilization carried
at the same locations as massage with a technique that
affects deeper structures, subcutaneous tissue, fascia
& muscles and not only the skin; which is done with
finger tips,where the tissues are grasped and stretched
in all directions. (Figure 2) and (Figure 3).
*Kabat’s method:

It is a neurorchabilitation technique that uses
spiral and diagonal movement patterns in conjunction
with stretch, resistance and other proprioceptive
facilitation techniques to reinforce neuromuscular
recruitment ©'?. The Kabat’s method concern the
stimulation of the orbicularis oris,zygomaticus,levator
labii, nasalis,buccinator, frontalis,and corrugator
muscles (Figure 4).

*Kinesitherapy and TMJ Osteopathy:

Which is a specific passive, active, assisted
exercises and resisted exercise for temporal-
mandibolar joint (exercises for improving mouth
opening and jaw lateralizing)'*'?. (Figure 5).
*Program of home daily exercises:

All patients of the two groups were instructed to
perform daily mouth stretching and opening
exercises''”'® and grimacing exercises for mimic
muscles®”. Home exercises were done all through the
16 weeks of the study & were divided in three steps:

- In the first step (to be done for at least 5 minutes, 3
times/day), the patient placed thumbs into the mouth
in order to enlarge the oral angles. The movements
were done bilaterally and simultaneously."”).

-In the second exercise step (to be performed once a
day) the patient inserted a number of tongue
depressors between the premolars of one arch towards
the molars of the contralateral one to properly open
the mouth. The tongue depressors should be
maintained for a minimum of 8 minutes and it could
be repeated if possible for additional 8 minutes, by
increasing the number of tongue depressors."”

- The third exercise is a mimic exercises to be
performed once a day, based on a series of grimaces
to exercise orofacial muscles.®”)

***The adherence to the exercises programme for
(group A) was done in the inpatient and outpatient
clinic, as well as for the home-based individual
exercises

(group B) which was monitored by attendance lists
and records for individual progress.

All patients (both groups) were assessed at
baseline (FO), at the end of the 8 weeks of the
treatment (F1) and after 8 weeks of follow-up (F2).
They were evaluated with HAQ, SF-36, modified
Rodnan skin score (for the face), mouth opening in
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centimetres, Mouth Handicap in Systemic Sclerosis

(MHISS) scale and U/S examination.

Statistical Analysis: “All data were collected,

tabulated and statistically analyzed.

Analysis of data was done by an IBM computer using

SPSS (statistical program for social science version

18) as follows:

- Description of quantitative variables as mean,
SD and range,

- Description of qualitative variables as number
and percentage,

- Chi-square test was used to compare groups as
regards qualitative variables,

- ANOVA was used to compare data of repeated
measures (FO, F1,and F2).

- An unpaired t-test was used to compare two
groups as regard quantitative variable,

- p value >0.05 was considered insignificant,p>
0.05 significant and p <0.001 was considered
highly significant.

3. Results:

This study was conducted on 40 SSc adult
females, their age ranged from (45- 61) years, with a
mean of 54.28 + 10.91 years, and a mean disease
duration of 9.4 + 4.4 years, and a mean of total skin
score of 11.7 + 5.6 years. Their subsets were; 22
patients (55 %) of 1SSc, and 18 patients (45 %) of
dSSc, the other descriptive data of the patients were
presented in (Table 1).

Antinuclear antibody (ANA) were positive in
all the patients (100 %); Anticentromere antibodies
were positive in 8 patients (20%); while anti Scl-70
were positive in 20 patients (50%); ESR ranged from
(12-30) with a mean of 17.0+ 7.9 mm/hour, these
laboratory findings are shown in (7able 2).

*On studying the clinical mouth opening: the mean +

SD for the control group was 5.90+ 2.31 while that of

the patients’ was 3.99 + 1.49 with a high significant

difference (p<0.001). (Table 3)

*U/S measurements of the distance between the

articular capsule and the lateral surface of the

mandibular condyle showed that: the means of right
and left Sides in (mm) for the control group were not
significantly different, and also the means of right and
left Sides in (mm) for the patients group were not
significantly different. Thus on comparing the mean

of controls 1.89+ 0.41and that of patients 1.94+ 0.35

there was no significant difference (p>0.05). (Table 4)

*The initial assessment FO of all the parameters

[(MSI (SF-36), PSI (SF-36), HAQ-DI, Mouth

opening (cm), Facial skin score, MHISS and U/S

measureing of distance between the articular

capsule and the lateral surface of the mandibular

(mm)] for both groups, didn’t show any significant

difference (p>0.05). (Table 5)
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Table 1: Description of the patients’ clinical data with comparison between (Group A & Group B).

Variables SSc patients Group A Group B P S

Number 40 20 20 >0.05 NS
Sex 40 females 20 20 >0.05 NS

Age (years) R (45-61)
5428 £10.91 54.1+11.01 54.01 £10.99 >0.05 NS
Subset (ISSc) 22 12 10 >0.05 NS
(dSSc) 18 8 10 >0.05 NS

Disease duration (years) R(5.5-13 ys)

94+44 9.1 £5.01 9.2+£49 >0.05 NS

Total skin score R(12-21)
MRSS 11.7+£5.6 10.7+£4.6 10.98 £5.7 >0.05 NS
ILD 21/40 10(50%) 11(55%) >0.05 NS
PAH 14/40 7(35%) 7(35%) >0.05 NS
Cardiac 19/40 10(50%) 9(45%) >0.05 NS
Oesophageal 15/40 8(40%) 7(35%) >0.05 NS
Musclo-skeletal 15/40 8(40%) 7(35%) >0.05 NS
Sicca syndrome 24/40 11(55%) 13(65%) >0.05 NS
Active ulcers 11/40 6(30%) 5(25%) >0.05 NS
Raynaud’s 40 20(100%) 20(100%) >0.05 NS
Hypo-hyper pigmentations 4 2(10%) 2(10%) >0.05 NS

SSC; systemic sclerosis, 1SSc;limited; dSSC; diffuseSSc. ILD interstitial lung disease, PAH pulmonary hypertension, NS; non significance, R;

range.

Table 2: Laboratory data of the patients and the used medicine.

Variant Group A (N=20) Group B (N=20)
ANA 20 (100%) 20 (100%)
Anti—Scl-70 10 (50%) 10 (50%)
Anticentromere 3 (15%) 5 (25%)
ESR, mm/hour 18.0£ 6.9 20.5+ 8.9
Methotrexate 4 (20%) 2 (10%)
Prednisone 4 (20%) 1 (5%)
Azathioprine 2 (10%) 2 (10%)

ANA; anti nuclear antibody, ESR; erythrocyte sedimentation rate.

Table 3: comparison between mean £ SD of mouth opening (cm) in both patients and controls.

Variable Patients Controls P S
Mouth opening Range (3.5-4.5) Range (5.0-6.5)
(cm) 3.99+149 5.90+2.31 <0.001 HS

HS; highly significant.

Table 4: Comparison between US measurement (mean + SD) of both (right & left) TMJs, as well as comparison between

patients and controls.

Ultrasound Ultrasound P S Mean+ SD P S
right TMJ (mm) left TMJ (mm) (right & left)
Patients Range(2.0-2.9) Range (2.0-2.6) 1.94+ 0.35
1.99 +0.11 1.90+ 0.39 >0.05 NS
Controls Range(2.5-3.0) Range (2.0-2.9) 1.89+ 0.41
1.91 £ 0.50 1.79 £ 0.30 >0.05 NS >0.05 NS
TMJ; tempromandibular joint, NS; none significant.
Table 5: Comparison between initial assessments data (F0) of the two groups.
Variables Group A Group B P S
MSI (SF-36) 38.18 £9.8 40.78 £7.99 >0.05 NS
PSI (SF-36) 37.88 £8.76 37.23 +8.00 >0.05 NS
HAQ-DI 0.49 £0.6 0.32+0.03 >(0.05 NS
Mouth opening (cm) 3.97+1.09 4.1+£1.09 >0.05 NS
Facial skin score 3.99+1.99 3.6+1.4 >0.05 NS
MHISS 17.20 + 8.99 18.10+ 5.34 >0.05 NS
U/S measureing of distance between the articular capsule and
the lateral surface of the mandibular condyle mean of right 1.90 +£0.33 1.85+0.34 >0.05 NS
and left sides(mm)

MSI; mental synthetic index, PSI; physical synthetic index, HAQ-DI; health assessment questionnaire disease index, MHISS; mouth handicap in
systemic sclerosis scale, US; ultrasound, NS; none significant, S; significant,
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Assessment of global health condition initially
F0;and at follow up F1 & F2

In both groups, neither the combined
rehabilitation techniques nor the home exercise
program modified the Physical and Mental Summary
Indexes of SF36 and HAQ-DI as well, at the end of
the study (F1) and at follow-up (F2), (Table 7and 8).
Face assessment
Mouth opening: Patients of both groups showed
improvement from the treatments for mouth opening.
In(group A), a significant increase of mouth opening
was shown at F1(4.1 & 0.04) and still maintained at F2
(4.3 +0.9), (p<0.05 wversus FO, respectively).
Moreover, In (group B), the home exercise program
improved mouth opening at F1 (p<0.05 versus FO0),
and F2 (p<0.05 versus F0). (Table 7 and 8).

Facial skin score: In(group A), the combined
rehabilitation techniques decreased significantly skin
score at F1 (1.97+ 0.91), (p< 0.001 versus F0). The
decrease of the skin score was still significant at
F2(1.5+ 1.09), (p< 0.05 versus F0). In group B; the
home exercise program did not modify skin score
throughout the study.

(p >0.05).(Table 7 and 8).

MHISS scale: The mean of the initial (FO) MHISS
score in the two groups of patients was not
significantly different,and also the scores of subscale 1
(handicap related to reduced mouth opening) of and
scores of subscales 2 (handicap related to sicca
syndrome) and 3(aesthetic concerns) respectively were
not significantly different in the two groups
(p>0.05).(Table 6).

Table 6: Comparison between mean + SD of MHISS and its subtypes for Group A & Group B.

Variant Group A Group B P S

MHISS 17.20+8.99 18.10+ 5.34 >0.05 NS
Subscale 1 6.96 £ 2.05 6.55+1.90 >0.05 NS
Subscale 2 7.02+1.99 6.98+1.85 >0.05 NS
Subscale 3 3.50+£1.09 290+1.0 >0.05 NS

MHISS; mouth handicap in systemic sclerosis scale, S; significant, NS; none significant.

In (group A), the combined rehabilitation
techniques significantly improved the scores of
MHISS scale at F1(16.83+ 4.9), versus F0(17.20 +
8.99) (p<0.001), and what is interesting is that; the
improvement was in the subscale 1 which indicates a
high benefit of the rehabilitation techniques in
improving the mouth opening and decreasing the
associated pain and difficulties associated with
chewing. At F2 (16.15+ 5.4) MHISS scores didn’t
improve versus scores obtained at FO ((p >0.05),
which indicates that the home based program did not
maintain the effect obtained by the combined program
during the previous 8 weeks. Moreover, In group B,
the home exercise program did not provide any

significant change in MHISS throughout the study (p
>0.05). (Table 7 and §8).

*Using ultrasound measurements of TMJ, the distance
between the articular capsule and the mandibular
condyle did not show differences between both groups
at different stages (FO, Fl, & F2) of the study
(p>0.05). From these results, we could state that there
was no disc displacement diagnosis in the patients
group, according to the parameters used by (Hayashi
et al,2001) (who stated that whenever the distance
between the articular capsule and the lateral surface of
the condyle > 4 mm it is an indicator of disc
displacement)“®(Table 7 and 8).

Table 7: Comparison between different assessment data for (Group A) at different stage (F0, F1, & F2).
Variables FO F1 F2 FO- F1 FO- F2
Mean+ SD Mean+ SD Mean+ SD P P
MSI (SF-36) 38.18+9.8 39.75 £ 7.01 40.01 £10.01 >0.05 NS >0.05 NS
PSI (SF-36) 37.88 +£8.76 39.9+7.45 40.01 £ 7.05 >0.05 NS >0.05 NS
HAQ-DI 0.49+0.6 0.31+0.12 0.33+0.9 >0.05 NS >0.05 NS
Mouth opening (cm) 3.97+1.09 4.1+0.04 4.3 +0.9 <0.05 S <0.05 S
Facial skin score 3.99 £1.99 1.97+ 091 1.5+ 1.09 <0.001 HS <0.05S
MHISS 17.20 + 8.99 16.83+4.9 16.15+5.4 <0.001 HS | >0.05NS
U/S measure of distance between the
articular capsule and the lateral surface | 1.90 +0.33 1.93+1.9 2.01+1.05 >0.05 NS >0.05 NS
of the mandibular condyle mean of right
and left Sides (mm)

MSI; mental synthetic index, PSI; physical synthetic index, HAQ-DI; health assessment questionnaire disease index, MHISS;
mouth handicap in systemic sclerosis scale, US; ultrasound, NS; none significant, S; significant, HS; highly significant, (FO, F1,

F2) data at base line F0, follow up F1 and follow upF 2.
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Table 8: Comparison between different assessment data for (Group B) at different stage (F0, F1, & F2)
Variables FO Fl1 F2 FO- F1 FO- F2
Mean+ SD Mean+ SD Mean+ SD P P
MSI (SF-36) 40.78 £ 7.99 40.80 £ 7.87 40.56 +7.90 >0.05 NS >0.05 NS
PSI (SF-36) 37.23 £ 8.00 36.9£8.42 37.01£7.95 >0.05 NS >0.05 NS
HAQ-DI 0.32+0.03 0.33+£0.11 0.32+0.01 >0.05 NS >0.05 NS
Mouth opening (cm) 4.1+1.09 4.4+1.04 4.3+1.05 <0.058 <0.058S
Facial skin score 3614 3.6+ 1.1 3.5+ 1.8 >0.05 NS >0.05 NS
MHISS 18.10+ 5.34 18.83+4.95 17.93+£4.6 >0.05 NS >0.05 NS
U/S measureing of distance between the

articular capsule and the lateral surface of 1.85+£0.34 2.03+ 1.1 2.1£1.32 >0.05 NS >0.05 NS

the mandibular condyle mean of right and
left sides(mm)

MSI; mental synthetic index, PSI; physical synthetic index, HAQ-DI; health assessment questionnaire disease index, MHISS;
mouth handicap in systemic sclerosis scale, US; ultrasound, NS; none significant, S; significant, (FO, F 1,& F2); data at base line

FO, follow up F 1 and follow up F 2.

AIN SHAMS HOSPITAL
S 120113 12:22:39PM ADM

MI1.2 Tis0.4 111

A.

AIN SHAMS HOSPITAL
AT 12:23:39PM ADM

M2 Tis 04 111

Figure 1: Ultrasonography of TMJ joint; arrows showing the distance between the articular capsule and the lateral

surface of the mandibular condyle (mm), A; before, B; after rehabilitation.
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-
SR 2
C. Zygomaticus & levator labii D. Cheeks.

Figure 2: A; massage of nasalis, B; neck & collar area, C; Zygomaticus, D; cheeks.

Figure 3: A; mobilization of orbicularis oris, B; mobilization of lower lip, C; mobilization of frontalis muscles.
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Figure 5: A,B Osteopathy of tempromandibular joint, C; active and resisted exercise.
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4. Disscussion:

SSc leads to fibrosis of facial soft tissues
with disappearance of the cutaneous facial furrows,
diminished mouth opening and width, altered
dentition, difficulties in dental intervention, with
concomitance of sicca syndrome and changes at
temporo-mandibular joints often lead to impairment of
QoL. In fact, the fibrotic involvement of the face
became one of the SSc patients’ greatest
complaints“*¥, with concern about disfigurement*”’
and personal self-esteem®” and it was also shown
that, in SSc, skin deformities are a core stressor of the
disease®”. We have chosen the combination of
connective tissue massage and mobilization (able to
modify, by stretching, bloodstream and releasing the
connective tissues) and Kabat’s method (a
neurorchabilitation  technique, that reinforces
neuromuscular recruitment)“**" with the traditional
kinesitherapy and manibulation osteopathy of the
tempromandibular,”® joint and home exercises for
mouth and mimic muscles, to study their effect on
facial rehabilitation in a study of 8 weeks duration and
reassement after another 8 weeks of follow up in a
cohort of Egyptian patients with SSc.

It is clear that the treatment of the face did
not exert any effect on global function. From our data,
it is evident that the treatment of the face had no effect
on the values of HAQ DI and SF36 (PI & MI) in both
assessments F1 and F2, for both groups; this is
probably due to the relatively short period of the
treatment and to the fact that the patients were treated
with techniques not aimed to the overall body, but
specifically conceived for the involvement of the face
which was noticed also in a previous study™*?, where
their designed rehabilitation programme for facial
rehabilitation for 9 weeks; in SSc patients didn’t
improve any of the global health function, although
showed a valuable benefits as regards mouth opening
and improvement of facial skin score and the MHISS
score.

Our data of this combined rehabilitation
programme as regards the mouth opening, facial skin
score and the MHISS score showed a significant
improvement in group A and this effect was
maintained even in the follow up where the patients
were kept only on the home exercise programme, this
can be due to the efficacy of the different techniques
acting synergically and to the fact that patients
continued, for a 8 week period after the end of the
treatment, the program of mimic and stretching
exercises in a home self management program. which
was supported by a previous study “?.As regards
MHISS it is a new scale with an excellent reliability
and good construct validity, in the specific assessment
of disability involving the mouth in SSc patients®”.
Our results showed that; MHISS was helpful in
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following-up SSc patients over time for evaluating the
outcome of the rehabilitation programmes.

It is interesting to note that the improvement
of mouth opening was the only effect of home
exercises in group B, which was not lost at follow up
and, however no effect was recorded for facial skin
thickness or MHISS sore although this finding was
not supported by the previous study*? as our patients
were adherent to daily home exercise programme till
the reassessment at F2, which suggests that the
continuity of care is mandatory in the rehabilitation of
patients affected with chronic rheumatic diseases,
such as SSc, in order to maintain its efficacy”" and
patients are encouraged to become part of the health
care team and the concept of self-care or self-
management plays a central role®” in rehabilitation
programmes.

Some studies showed the effect and benefits
of the rehabilitation techniques such as paraffin was,
massage and stretching and range of motion exercises
of the hands.®*”

Moreover,some evidence exists about the
effectiveness of self-management in SSc patients.
Mugii et al studied the efficacy of self-administered
stretching of each finger in SSc patients, showing that
amelioration of range of motion was present in each
finger after 1 month and maintained within 1 year.®?.

We augmented our results by using the U/S
study of TMJ, where there was no association
between the articular capsule and the lateral condyle
surface distances measured by ultrasound using a 8
MHz linear transducer and the clinical state of the
patient even in the repeated follow up at F1 and F2
and these results didn’t differ from the values of
normal controls which highlights; that the inital
limitation of the mouth opening was not due to TMJ
dislocation®™ and whenever the pain and soft tissue
mobilization of the facial muscles and TMIJ
manibulation were improved the mouth opening was
improved. Further studies in diagnostic imaging of
TMIJs with ultrasound should be encouraged, since it
has some useful diagnostic applications and does not
require special facilities. The limitations of the present
findings must be taken into account regarding the
signs and symptoms of musculoskeletal disorders in a
time dependent context, suggesting the need to carry
out repeated clinical records ®*. Our data show that,
in SSc, a combined rehabilitation approach is
significantly more effective than a home exercise
program in reducing skin thickness of the face, in
recovering mouth opening and in improving self-
reported face and mouth related symptoms as well as
improved the subjective perceptions and the self
perceived disability due to face and mouth
involvement.
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Due to the complexity and the severity of

SSc, the rehabilitation program proposed in the
present work should be regarded as a support tool in
SSc management. However this combined program

should be

integrated with global rehabilitation

techniques on top of the pharmacological treatments

(55,56)

for the disease. .

Conclusion:
* The combined rehabilitation techniques, together

with home based exercises are effective

in the

rehabilitative treatment of SSc face. With a main
benefits for mouth opening, skin score and subjective
perceptions and the self perceived disability due to
face and mouth involvement.

* Further studies are needed to evaluate the long term
effects of this combined program.
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