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Abstract
Background. Ankylosing spondylitis is a chronic inflammatory disease, from the spondyloarthritis group, characterized by 

axial skeletal damage (spinal column, sacroiliac joints), peripheral joint and entheseal involvement.
Aims. The purpose of the current study is to assess the disease activity and functional indices of patients diagnosed with 

ankylosing spondylitis before and after non-pharmacological treatment. 
Methods. The study included 30 patients with ankylosing spondylitis hospitalized between 2016-2018 in the Department 

of Rheumatology of the Emergency Clinical County Hospital of Craiova. Disease activity and functional indices were assessed 
using standardized scoring systems such as ASDAS, BASDAI and BASFI. Rehabilitation treatment was recommended to all 
the patients, especially to those with a predominantly axial form of ankylosing spondylitis. 

Results. The minimum registered value of BASFI was 1.8, the maximum value was 9.2, with a mean value of 7.52. Individual 
and mean BASFI values decreased significantly (p=0.008) after the 3 months of combined treatment, from a mean value of 7.52 
to 6.8, minimum and maximum values also decreasing from 1.8 to 1.6 and from 9.2 to 8.2, respectively. 

Conclusions. The multidisciplinary approach of patients with ankylosing spondylitis is of great importance, long- and 
short-term studies demonstrating that both pharmacological and non-pharmacological therapies have a beneficial effect on the 
quality of life of ankylosing spondylitis patients.
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Introduction
Ankylosing spondylitis (AS) is a chronic inflammatory 

disease, part of the spondylarthritis group, characterized by 
axial skeletal damage (spinal column, sacroiliac joints), peri-
pheral joint and entheseal involvement, with frequent asso-
ciation of extra-articular ocular, cardiac, pulmonary, renal 
or neurological manifestations and the presence of human 
leukocyte antigen B-27 (HLA-B27) (Edavalath, 2010).

The evaluation of patients with AS is of great 
importance, both in terms of disease activity and quality 
of life. Validated and tested scoring systems have been 
implemented in order to monitor patients with AS, the 
main ones being Bath Ankylosing Spondylitis Disease 
Activity Score (BASDAI), Bath Ankylosing Spondylitis 
Functional Index (BASFI) and Ankylosing Spondylitis 

Disease Activity Score (ASDAS) (Zochling, 2011).
Musculoskeletal ultrasound (MSUS) has proven its 

importance in the diagnosis of peripheral involvement, the 
evaluation of disease activity, the monitoring of response 
to treatment and the assessment of characteristic structural 
lesions in patients with peripheral arthritis, enthesitis and 
dactylitis (Riente et al., 2014). 

Patients with peripheral joint involvement benefit from 
multiple therapeutic options, but for patients with spinal 
involvement, physical therapy is of great importance. 
Non-steroidal anti-inflammatory drugs (NSAIDs) are 
considered the first line of treatment in AS. Improvement 
of clinical symptomatology is reported in 75-80% of 
patients, 48-72 hours after initiation of NSAID treatment. 
The optimal effect of NSAIDs is reached approximately 
2 weeks after the start of treatment, being more effective 
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in axial disease than in peripheral disease. Some studies 
confirm the favorable effect of NSAIDs on the radiological 
progression of the disease. Other therapeutic options 
include conventional synthetic disease modifying anti-
rheumatic drugs (DMARDs) such as sulfasalazine and 
biological DMARDs (Moon & Kim, 2014). 

Nevertheless, ASAS/EULAR 2016 recommendations 
underline the beneficial effect of non-pharmacological 
therapies, such as exercises, sports and recreational 
activities, in improving the quality of life of AS patients 
(van der Heijde D et al., 2017).

The main objectives of physical therapy and 
rehabilitation in patients with AS are to reduce pain and 
discomfort, maintain or improve spinal mobility and muscle 
strength, prevent spinal cord deformities, maintain physical 
fitness and long-term quality of life. The therapeutic 
arsenal consists of orthopedic hygiene, electrotherapy, 
massage therapy, physical therapy, hydrothermotherapy 
and occupational therapy (Wendling et al., 2018).

Hypothesis
AS is a complex pathology which requires an 

extensive clinical, biological and imaging evaluation, a 
multidisciplinary approach and both pharmacological 
and non-pharmacological treatment in order to improve 
the quality of life and range of motion of patients. The 
purpose of the current study is to assess the disease activity 
of patients diagnosed with AS before and after non-
pharmacological treatment.

Material and methods 
Research protocol
Our study received the approval of the Ethical 

Committee of the University of Medicine and Pharmacy of 
Craiova. The patients gave their informed consent to take 
part in this study. 

a) Period and place of the research
The study included 30 patients with AS hospitalized 

between 2016-2018 in the Department of Rheumatology 
of the Emergency Clinical County Hospital of Craiova.

b) Subjects and groups
All patients were diagnosed with AS according to the 

modified New York criteria, had a current or past history 
of peripheral and axial pain, and had not followed any 
previous non-pharmacological treatment protocol for the 
rheumatic pathology.  

Our study included 30 patients, 23 males and 7 females, 
with minimum age 17 years, maximum age 57 years, mean 
age 38.36 years and mean disease duration 6.7 years.

c) Tests applied
Clinical examination, laboratory tests such as complete 

blood count, liver enzymes, erythrocyte sedimentation 
rate (ESR), C reactive protein (CRP) and MSUS were 
performed. Disease activity and functional indices were 
assessed using standardized scoring systems such as 
ASDAS, BASDAI and BASFI. 

MSUS examinations were carried out on a 
MyLab25™Gold US system, using a linear multi-frequency 
probe of 6-18MHz. Gray-scale and power Doppler scans 
in longitudinal and transverse plane were performed in 
order to assess peripheral structural abnormalities such as 

synovial proliferation graded from 0 to 3, tenosynovitis 
also graded from 0 to 3, the presence of joint effusion 
graded as mild, moderate or severe, and the presence of 
erosions. The examined sites were the knee, ankle, elbow 
and shoulder joints bilaterally. 

Rehabilitation treatment was recommended to all the 
patients, especially to those with a predominantly axial 
form of AS. The exercise protocol included stretching 
exercises such as forward head flexion, backward 
extension, sideways flexion, rotation around, range of 
motion exercises for the peripheral joints, breathing 
exercises to maintain or increase chest expandability such 
as deep breathing, abdominal control and diaphragmatic 
breathing exercises, Klapp exercises for improved 
flexibility and postural reeducation of the vertebral column. 
The therapeutic protocol was performed either individually 
by the patient or in classes guided by a physical therapist, 3 
times per week for 1 hour over a period of 3 months. 

d) Statistical processing
The data of this study were analyzed using SPSS Statis-

tics 20. The Chi-Square test was used to compare disease 
indices before and after rehabilitation treatment. A value of 
p<0.05 was considered statistically significant. The results 
were graphically represented using Microsoft Excel 2010. 

Results 
The patients had the axial form of AS (17%), the 

peripheral form of AS (23%), or both axial and peripheral 
joint involvement (60%). HLA-B27 was positive in 
83.33% of the patients. 

All patients underwent treatment with NSAIDs. 
Regarding DMARDs, 86.6% of patients followed treatment 
with sulfasalazine, 10% of patients received a combination 
therapy with sulfasalazine and methotrexate, and 3.4% of 
patients were treated with sulfasalazine and etanercept. 

ESR and CRP values are of great importance in the 
assessment of disease activity. Thus, the mean value of 
CRP was 21.90 mg/l, while the mean value of ESR was 
44.63 mm/h. 

Disease activity calculated using ASDAS-CRP was 
within the moderate range in 10% of patients, within the 
high range in 7% of cases and within the very high range in 
83% of patients. The mean BASDAI values were 7.46, with 
a minimum value of 1.6 and a maximum value of 9.7. The 
minimum registered value of BASFI was 1.8, the maximum 
value was 9.2, with a mean value of 7.52 (Fig. 1). 

Fig. 1 – Distribution of ASDAS, BASDAI and BASFI values in 
the study group



54

Alesandra Florescu et al.

A number of 240 joints consisting of bilateral knee, 
ankle, elbow and shoulder joints were evaluated both by 
clinical examination and MSUS. From a clinical point of 
view, tenderness on palpation or swelling was revealed in 
21.66% of the examined knees, 18.33% of the ankles, 6.6% 
of the elbow joints and 3.3% of the scapulohumeral joints. 
MSUS showed evidence of inflammation in 30% of the knee 
joints, 25% of the examined tibiotarsal joints, 11.66% of the 
elbow joints and 5% of the evaluated shoulders (Figs. 2, 3). 

Fig. 2 – Distribution of peripheral joint involvement after clinical 
and ultrasound examination 

Fig. 3 – Transverse scan of the knee revealing moderate effusion 
of the medial parapatellar bursa 

The ultrasound examination of the ankles revealed joint 
effusion of the anterior tibiotalar recess in 23.33% of the 
examined joints, synovial proliferation of the tibiotalar 
recess in 8.3% of joints, proliferative tenosynovitis of the 
anterior and posterior tibialis tendons in 6.66% of tendons, 
proliferative tenosynovitis of the peroneus tendons in 8.3% 
of tendons, and enthesitis of the Achilles tendons in 70% of 
the examined sites (Figs. 4, 5). 

Fig. 4 – Distribution of ultrasound abnormalities in the examined 
ankles 

Fig. 5 – Transverse (A) and longitudinal (B) scans of the 
peroneus tendons showing grade 2 proliferative tenosynovitis and 
subcutaneous edema 

Synovial proliferation in the knee compartment was 
found in the lateral parapatellar recess in 3.33% of joints, 
in the medial parapatellar recess in 6.66% of joints, and 
in the suprapatellar bursa in 15% of the examined knees 
(Fig. 6). 

Fig. 6 – Gray-scale longitudinal scan of the ankle showing 
moderate synovial proliferation of the anterior recess of the 
tibiotalar joint 

After clinical and ultrasound assessment, the patients 
were redirected to the Medical Rehabilitation Department 
for individualization of the exercise program. The patients 
were reassessed after 3 months of treatment with NSAIDs, 
DMARDs and physical therapy.
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Disease activity scores and functional indices were 
reevaluated, ASDAS mean values being 3.87 compared 
with 4.51 before treatment. The mean BASDAI values 
were 6.95, with a minimum and maximum value of 1.4 
and 8.5, respectively. The recalculated BASFI values had a 
minimum and maximum of 1.6 and 8.2, respectively, with 
a mean value of 6.8. 

Individual and mean BASFI values decreased 
significantly (p=0.008) after the 3 months of combined 
treatment, from a mean value of 7.52 to 6.8, minimum and 
maximum values also decreasing from 1.8 to 1.6 and from 
9.2 to 8.2, respectively (Table I).

Table I
BASFI values before and after treatment 

Score Min Max Mean SD P
BASFI 1.8 9.2 7.52 1.34

0.008
BASFI – 3 months 1.6 8.2 6.8 1.26

Since the majority of the patients had vertebral column 
involvement with established structural spinal damage 
on radiographs, we attributed the decrease in the BASFI 
functional index to the combination therapy. Both NSAIDs 
and physical therapy aided in improving the patients’ 
quality of life and also the range of motion, due to the fact 
that most exercises were focused on the preservation and 
improvement of spinal mobility. 

Regarding the clinical and MSUS reevaluation of 
peripheral joints, symptomatology was diminished, 
although ultrasound signs of chronic inflammatory 
abnormalities were still present. 

Discussions 
The multidisciplinary approach of the AS patient has 

been controversial over the years. However, ASAS/EULAR 
included physical therapy among the 10 recommendations 
for the treatment of AS. Evidence revealing improvement 
of joint function and muscle strength, preventing postural 
vertebral column deformities and preserving spinal 
mobility, has been published over the past years (Nghiem 
& Donohue, 2008). 

Several rehabilitation programs have been tested for 
efficacy in the management of patients with AS. Current 
recommendations state that combined physical therapy 
exercises should be centered on the patient and individualized 
programs should be conducted in order to preserve the 
optimal functional parameters of the peripheral joints and 
vertebral column. Pharmacological therapy has been proven 
to reduce the inflammatory and destructive process at the 
joint level, while rehabilitation therapy overlaps it, providing 
improvement in mobility and certain functional parameters. 
Physical exercises should be continued even after remission 
is achieved (Dagfinrud et al., 2011).

Orthopedic hygiene of the AS patient is considered of 
great importance; recommendations such as sleeping on 
a flat bed without a pillow in order to maintain a proper 
sleeping posture or lying and sleeping in a prone position 
have many advantages for the maintenance of a relatively 
normal posture in patients with AS (Feldtkeller et al., 
2013). 

Exercise programs, whether home-based or supervised 
individual and group exercises, have proven to be more 
effective than no physical therapy at all. However, 
supervised exercises and combination therapy have 
demonstrated superiority to home-based exercises and 
physical treatment alone, respectively (Dagfinrud et al., 
2008).

AS is a disease that mostly affects people of young and 
working age, thus making home-based exercises the therapy 
of choice for this group of patients. Beneficial effects on 
spinal mobility, chest expansion and, in consequence, 
breathing and the quality of life of AS patients have been 
demonstrated after the implementation of home-based 
exercises (Aytekin et al., 2012). 

New types of exercises such as the Global Posture 
Reeducation method have been tested, showing superior 
results to conventional exercise programs in improving the 
quality of life in AS patients (Teodori et al., 2011). 

Although this is the era of biological therapy, some 
studies on groups of patients treated with tumor necrosis 
factor inhibitors and also combination treatment, both 
tumor necrosis factor inhibitors and physical exercises, 
have been conducted, demonstrating an increase in 
functional capacity and improvement of joint range of 
motion in patients treated with combination therapy, rather 
than biological therapy alone (Yigit et al., 2013). 

Studies conducted on patients treated with biological 
therapy and also physical exercise programs proved that 
combining pharmacological and non-pharmacological 
therapies determined a significant decrease in disease 
activity scores and functional indices, mainly BASDAI 
and BASFI, as shown in our study. It is stated that a proper 
educational and behavioral program may have promising 
results in patients receiving pharmacological treatment 
(Lubrano et al., 2006). 

Another study on patients with axial spondyloarthritis 
demonstrated that after a 2-week intensive rehabilitation 
program, the self-reported disease activity, taking into 
consideration both BASDAI and BASFI, improved by 
almost 30% (Eppeland et al., 2013). 

A recently conducted study emphasized the role of 
stretching exercises, walking and aerobics in patients 
with AS, demonstrating a significant improvement in 
BASFI, BASDAI and ASDAS after 6, 12 and 24 weeks of 
rehabilitation therapy. There was no difference regarding 
the improvement of indices in the two studied groups, 
irrespective of the recommended exercise protocol 
(Jennings et al., 2015).

Conclusions 
1. The multidisciplinary approach of patients with 

ankylosing spondylitis is of great importance, long- and 
short-term studies demonstrating that both pharmacological 
and non-pharmacological therapies have a beneficial effect 
on the quality of life of AS patients. 

2. Although the results of our study are supported 
by numerous literature studies, we believe that the 
development of a standardized exercise program is 
important and further studies have to be conducted in order 
to determine the best course of treatment in AS patients 
and to prevent debilitating structural damage. 
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