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ABSTRACT
BACKGROUND
Genetic predisposition and congenital disorders of
musculoskeletal system play major role in the development of
rheumatoid arthritis (RA). Risk of RA development is associated
with the major histocompatibility complex class II antigen
HLA-DR4. Patients with connective tissue dysplasia (CTD)
have increased predisposition to development of rheumatoid
arthritis due to similarities in pathogenesis and presence of HLA
system antigens. As for the moment the issue of RA course
characteristics is not yet properly investigated and is open for
further discussion.
METHODS
Among 107 patients with RA, observed in rheumatology
departments of Republican Clinical Hospital and City Clinical
Hospital №7 in Kazan, 18 (16.8%) patients (15 females and 3
males) with reliable signs of CTD were selected. The average
age of cases was 47.9 ± 12.89 years. Duration of illness was 9.94
± 5.59 years. Positive RF was in 17 (94.4%) patients. According
to DAS28, low disease activity was identified in 1 (5.6%)
patient, moderate - in 13 (72.2%), high - in 4 (22.2%). During the
course of this study clinical status of patients, laboratory (ESR,
CRP, RF) and instrumental (joints x-ray, electrocardiography,
echocardiography, densitometry) parameters were evaluated.
RESULTS
The most common signs of CTD among the patients were:
VVD - in 14 (77.7%), myopia - in 9 (50%), mitral valve
prolapse (MVP) - in 6 (33.3%), small heart abnormalities
- in 8 (44.4%), flatfoot - in 6 (33%), scoliosis - in 5 (27,7%),
hyperkyphosis - in 2 (11.1%), joint hypermobility - in 2 (11.1%),
structural abnormalities of the kidneys - in 2 (11.1%), rhythm
and conduction disorders - in 7 (38.8%), asthenic syndrome
- in 11 (61.1%), chronic tonsillitis - in 5 (27.7%), cardiac
sphincter insufficiency - in 3 (16.6%), hemorrhoids - in 1
(5.5%), bronchiectasis - in 1 (5.5%). There were the following
two groups of patients: first one (n=9) from 1 to 5 and second
one (n=9) - 6-9 signs of dysplasia. Differences in RA activity
were acquired depending on the presence of myopia (DAS28=
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4.68±0.87, CRP= 24.89±8.17 mg/l, ESR 34.88±13.51 mm/h,
duration of illness 12.77±6.03 years, radiologic stage 3.22±0.66)
or its absence (DAS28=3.78±1.06, CRP=16.86±14.16 mg/l, ESR
22.87±7.54 mm/h, duration 6.75±2.81 years, radiologic stage
2.87±0.83); flatfoot (DAS28=4.53±1.05, CRP=27.58±5.88 mg/l,
ESR 37.5±14.65 mm/h, radiologic stage 3.33±0.81, duration of
illness 12.33±6.97 years) or its absence (DAS28=4.04±1.02,
CRP=17.65±12.69 mg/l, ESR 24.72±8.74 mm/h, radiologic
stage 2.9±0.70, duration of illness 8.63±4.52 years).
CONCLUSION
Among the patients with RA signs of CTD appear with a higher
frequency than in population (16.8% towards 10%). Myopia,
VVD, heart pathology and osteoporosis were the most frequent.

KEYWORDS
Connective tissue, Collagen, Joint Hypermobility,
Osteoporosis, Osteoarthritis
INTRODUCTION
Rheumatoid arthritis (RA) - is a chronic systemic
immune-mediated disease of connective tissue,
characterised
by
persistent
inflammation
predominantly of peripheral joints with development
of symmetric progressive erosive and destructive
polyarthritis [1, 2]. Complexity of mechanisms of RA
development and its expressed clinical polymorphism
are caused by interaction of external and internal
environmental factors genetically determined and
acquired defects of immune regulation. There is an
ongoing discussion about the viral (e.g., Epstein-Barr
virus, cytomegalovirus, herpes viruses, rubella) and
bacterial (e.g., Proteus mirabilis and others) infections
that can act as triggers to the disease. This is so-called
“molecular mimicry” hypothesis, according to which
antigens of disease-causing agents can trigger an
autoimmune process due to similarities in peptide
sequence between the structure of microorganism and
tissues of the host [3]. Different toxic (components of
tobacco and mineral oils), endogenous (collagen types
II, IX, X, XI, proteoglycans, citrullinated proteins)
and nonspecific (allergens, psycho-emotional
stresses) factors can act as “arthrogenic”. Detection
of rheumatoid factor (RF) and anti-citrullinated
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protein antibody (ACPA) in human serum a few
years before the first RA symptoms appear indicates
changed immunologic status of these individuals:
apparently, genetic predisposition (e.g., HLA system
alleles) and triggers (e.g., long-term smoking) may
cause immunopathological shift in human organism
and determine development of RA [4, 5]. In 2004
Dutch and Swedish scientists discovered an expressed
correlation between carriage of SE (shared epitope)
and detection of ACPA [6, 7].
In recent years, more attention is attracted to a role
of different diseases of human organs and systems
that are associated with connective tissue dysplasia
(CTD). Significance of this problem is caused by
widespread of CTD, systemic character of affections,
high probability of development of different types
of pathology. Moreover, this condition can not only
decrease the quality of life and influence the course
of intercurrent diseases, but also predict a poor
prognosis.
In 1988, P. Beighton introduced the term «connective
tissue dysplasia» [8]. In Russian Federation, it was
acknowledged in 1990 at the CTD conference
in Omsk [9]. Connective tissue dysplasia is a
pathological condition, caused by genetically
determined connective tissue development defect
that occurs in fetal and postnatal periods, leads to
dysfunction of organs and tissues, has a progredient
course, its morphological base are the defects of
collagen structure that cause fiber structures and
ground substance alteration [10,11]. Morphological
alterations in organs and tissues are unspecific and
manifest identically in different types of dysplasia,
while having various severity. Genetic defects of
various connective tissue components define the
reduction of its stability and solidity, lead to the
formation of clinical manifestations in those organs
and tissues where presence of connective tissue is
maximal. CTD is associated with the mutation of
extracellular matrix protein (collagen types IV-VII),
and increased histocompatibility antigens (HLA-28,
B 35, B 27, A 1, DR 6, CW5, CW 52) presentation
is identified on leucocytes membrane [12].
Influence of environment plays a role of a trigger.
Clinical manifestations will depend on the type of
predominantly involved connective tissue (loose or
dense), quality and quantity of mutations, nature and
severity of fibrillogenesis defect. Since connective
tissue spreads equally all over the body, (it is present
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in bones, skin, cartilage, vessel wall, stroma of organs)
the disease is polysistemic and has various symptoms
[13].
Presence of HLA system antigens and similarities
in pathogenesis determine higher predisposition
to RA development in patients with CTD. There
are various course characteristics of rheumatoid
diseases depending on the congenital connective
tissue pathology. Evidence of clinical connection
between CTD and osteoarthritis (OA) suggests
that OA develops more frequently in patients with
connective tissue dysplasia and its severity correlates
with quantity of phenotypic signs of CTD [14].
Joint hypermobility (JHM) affects the incidence
and severity of OA in the same way [15, 16]. CTD
markers occur with high frequency among patients
with osteoarthrosis. If high amount of CTD signs
is present, osteoarthrosis manifestation will be
seen at the young age. Inflammation promotes the
development of secondary osteoarthrosis in patients
with RA, including major joints [17]. Therefore,
combination of CTD and RA can affect the rate of
osteoarthrosis development in a negative way and
lead to a rapid limitation of joint function, decreasing
life quality of a young patient.
The aim of this study was to investigate the
prevalence CTD signs in patients with RA and to
analyse characteristics of RA course in patients with
connective tissue dysplasia.
METHODS
In accordance with the aim, 107 patients with RA
observed in rheumatologic departments of RCH
and CCH №7 in Kazan were included in the study
from October 2014 until February 2015. 18 (16.8%)
patients were selected with reliable signs of CTD.
Clinical characteristic of patients included in the
study is presented in Table 1.
Patients underwent routine clinical examination,
number of swollen and painful joints was estimated,
and complete physical examination was conducted.
Study of disease anamnesis was performed by
surveying and questioning the patients, medical
documentation was used. Results were recorded into
specially developed research card.
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Parameters
Mean age
Gender, f/m
Duration of illness
Positive RF
1 = low (DAS28 2.6-3.2)
2 = moderate (DAS28 3.3-5.1)
3 = high (DAS28 > 5.1)
Stage II
Stage III
Stage IV

n
47.9±12.89 years
15/3
9.94±5.59 years
17
Disease activity
1
13
4
Radiologic stage (by Steinbrocker)
4
8
6

%

94.4 %
56.6 %
72.2 %
22.2 %
22.3 %
44.4 %
33.3 %

Table 1. Characteristic of patients with rheumatoid arthritis with signs of CTD that were included in the study

All patients underwent CBC with differential and a symptoms in the population [18].
standard biochemical blood analysis upon admission.
Also measured the concentrations of C-reactive In most (57-94%) cases CTD is diagnosed by existing
pathology of the skeleton: deformation of the chest
protein (CRP), rheumatoid factor (RF).
and spine, flatfoot, joint hypermobility.
During the course of study, instrumental (joint
X-ray,
electrocardiography,
echocardiography, Pathology of the muscular system is characterised
and densitometry) parameters were evaluated. by hypotrophy (47%), muscle hypotonia (33%),
Standardised scales for pain (visual analogue scale - diastasis recti abdominis (31%), abdominal hernias
VAS), disease activity, visual acuity, VVD evaluation (3-19.5%); pathology of the skin - in the form of skin
were used. Joint hypermobility was evaluated hyperelasticity (13-50%), striae (8%). Among the
according to Beighton modification of the Carter - lesions of cardiovascular system the most common
Wilkinson scoring system. Diagnosis of scoliosis was (3-10%) are mitral valve prolapse and false chord of
determined by Adam’s test and by radiography with the left ventricle. Pathology of the circulatory system
measurement of Cobb angle. Diagnosis of flatfoot was typically manifests in the form of varicose illness
determined using Friedland method. A questionnaire (6-23.5%) and hemorrhoids (40%). Ophthalmologic
on the presence of CTD symptoms developed by us manifestations of varying degrees like myopia (38%),
astigmatism (17%), dislocation and subluxation
was used.
of the lens (12%) occurs in more than one-third of
Statistical analysis was compiled through application patients with CTD. Pathology of the gastrointestinal
package STATISTICA 6.0 (StatSoft, USA). Data in tract can often be present as disorders of motor
the descriptive statistics are presented in the form of function (19,2%), anomalies of the gallbladder
M±SD, with M being the average value of the attribute (35%), biliary dyskinesia (11%), gastroptosis (10%).
and SD being mean square (standard) deviation. The In the urinary system CTD often appears in the
form of nephroptosis - 9.1 - 20% of cases, structural
correlation analysis was used.
abnormalities of the kidneys - in 11.6%. Involvement
RESULTS
of bronchopulmonary system (6%) is quite rarely
observed. Involvement of nervous system can be
Findings on the prevalence of connective tissue
characterized by a vegetative-vascular dystonia
dysplasia are few and contradictory, due to the various
syndrome - in 68-87% of cases, cerebrovascular
classification and diagnostic approaches used by the
disorders syndrome (mainly migraine-type headaches
authors. One of the few works by V.O Dedova, N.Ya.
– 19.7-50.4%), mental disorders syndrome (emotional
Dotsenko et al., presents data on the prevalence of
lability, and others) [18].
CTD in the population depending on the frequency of
ISJM | VOLUME 1 | No 2 | 2015
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The prevalence of CTD in patients with RA in
Kazan and the Republic of Tatarstan was studied
by identifying specific symptoms and was equal to
16.8% (n = 18) among patients with RA (n = 107).
The following signs of CTD (Table 2) were most
common in studied patients.

The number of signs of dysplasia ranged from 1 to 9
in a single patient. Typically there were 4 - 6 signs in
a single patient (Diagram 1).
There were the following two groups of patients: first
one (n=9) from 1 to 5 and second one (n=9) - 6-9
signs of dysplasia.

Structural abnormalities of the kidneys were present
in 2 (11.1%), asthenic syndrome - in 11 (61.1%), There was a significantly (р≤0.05) higher DAS28
(4.52±1.20), CRP (24.79±9.25 mg/l) activity in
chronic tonsillitis - in 5 (27.7%) patients.
the second group (age 46.75±15 years, radiologic
Osteoporosis was present in 11 (61.1%) patients. Such stage 3.25±0.70) compared with the first one
common signs of CTD as pathology of skin and mus- (DAS28=3.95±0.81, CRP=7.96±13.13 mg/l, age
cular system were not present among the observed 49±11.32 years, radiological stage 2.88±0.78)
(Diagram 2).
patients with RA.
Signs of CTD

In general in population [18]

Among patients with RA
(n=18)

Vegetative-vascular dystonia syndrome

68-87 %

77.7% (n=14)

Myopia

38%

Mitral valve prolapse (MVP)

3-10%

33.3% (n=6)

Flatfoot

60.5 - 78%

33.3% (n=6)

Scoliosis

70 - 80%

27.7% (n=5)

Hyperkyphosis

11-19%

11.1% (n=2)

Joint hypermobility

25 - 33 %

11.1% (n=2)

Rhythm and conduction disorders

6.5%

38.8% (n=7)

Hemorrhoids

40%

5.5%

Disorders of motor function

19.2%

16.6% (n=3)

Structural abnormalities of the kidneys

11.6%

11.1% (n=2)

Involvement of bronchopulmonary
system

6%

50%

5.5%

(n=9)

(n=1)

(n=1)

Table 2. Prevalence of connective tissue dysplasia signs in population and in patients with RA

Diagram 1. Number of CTD signs in patients with RA
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Diagram 2. Characteristic of patients divided into groups by the
number of signs (for more explanation, see the main text).
*- significance (р≤0.05) of differences of parameters in patient
groups depending on the number of signs.

Diagram 3. Characteristic of patients according to activity
(DAS28) and pain intensity by VAS scale depending on the
presence of osteoporosis and normal mineral bone density
respectively (for explanation, see the main text).
*- significance (р≤0.05) of parameters differences in patient
groups depending on the presence or absence of osteoporosis.

Signs

DAS28

CRP (mg/l)

ESR (mm/h)

Myopia
Absence of
myopia
Flatfoot

4.68±0.87*

24.89±8.17*

34.88±13.51*

Duration of
illness (years)
12.77±6.03*

3.78±1.06

16.86±14.16

22,87±7.54

6.75±2.81

2.87±0.83

4.53±1.05

27.58±5.88**

37.5±14.65**

12.33±6.97**

3.33±0.81

4.04±1.02

17.65±12.69

24.72±8.74

8.63±4.52

2.9±0.70

Absence of
flatfoot

Radiologic stage
3.22±0.66

Table 3. Characteristic of patients according to RA activity depending on the presence of myopia and flatfoot.
*- significance (р≤0.05) of parameters differences in patient groups depending on the presence or absence of myopia.
**- significance (р≤0.05) of parameters differences in patient groups depending on the presence or absence of flatfoot.

Differences in RA activity depending on the presence conduction disturbances) were most frequent.
or absence of myopia and flatfoot were acquired In general, the distribution of certain features of
(table 3).
connective tissue dysplasia was different from that
of the population. Thus kyphoscoliosis, flatfoot,
Significant (р≤0.05) difference was identified in joint hypermobility, varicose illness, hemorrhoids,
patients with osteoporosis in terms of activity skin hyperelasticity, hypotrophy were the most
(DAS28=4.68±0.97), pain intensity according to common in the population. Such widespread signs as
VAS (6.90±1.44 sm), compared with patients with joint hypermobility, skin and muscular system lesions
normal bone tissue density (DAS28=3.36±0.36, pain were practically absent in our patients. On the other
VAS=5.83±2.22 sm).
hand, myopia and MVP were much more frequent.
We assume that the sample of patients is small but
DISCUSSION AND CONCLUSION
nevertheless identified trends require further study.
Among patients with RA signs of connective tissue Similar studies are not found in available literature
dysplasia appear with higher frequency than in the and the findings about the prevalence of dysplasia in
population (16.8% towards 10%).Myopia, vegetative- a population are few. Patients with signs of dysplasia
vascular dystonia, pathology of the heart (small heart had a tendency towards higher activity of RA that
abnormalities: patent foramen ovale, false tendons of accordingly leads to a faster disease progression.
Osteoporosis was commonly present in patients,
left ventricle; mitral valve prolapse; rhythm and
ISJM | VOLUME 1 | No 2 | 2015
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but it is difficult to determine what the cause of
its development was: connective tissue dysplasia
or rheumatoid arthritis, as well as its therapy
(glucocorticoids). It is known that both diseases have
a negative impact on the decrease in the bone mineral
density [19, 20]. Therefore, the combination of the
two pathologies may increase the risk of osteoporotic
fractures. Thus, the prevalence of osteoporosis was
61.1% in the examined patients, in patients with RA
10-67% [21-24], in patients with connective tissue
dysplasia 28.7% [25]. With the increase of CTD signs
over 5, RA activity and the severity of pain increase
significantly.
Therefore, rapid progression of the disease and
limited joint mobility can be assumed in the presence
of connective tissue dysplasia markers in patients
with RA. It is therefore necessary to consider this
during patient examination and therapy appointment.
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