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quali ty of life showed a trend to improve following
balneotherapy, although without reaching signifi-
cant differences. Comprehensive randomized con-
trolled spa intervention studies with longer follow-
-up periods may be helpful in further delineating
the therapeutic efficacy of balneotherapy in AS pa-
tients.
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Introduction

Ankylosing spondylitis (AS) is a chronic rheumatic
disease with a reported prevalence ranging from
0.15% to 1.1%1-4. It predominantly affects the spine
and may lead to signifi cant functional disability.
The male/female ratio is approximately 1:35,6. The
first symptom to manifest is usually chronic back
pain accompanied by stiffness; 75% of all AS pa-
tients present with back pain7. Its onset is slow and
insidious; patients usually cannot report the exact
time of the onset of symptoms nor where the pain
is localized. 

The characteristics of inflammatory back pain
are prominent pain and stiffness in the morning,
which increases during rest (gel phenomenon) and
decreases with exercise. Pain decreases with warm
water bathing, exercise, and physical activity8-11.
Sometimes, restrictive ventilatory disorder may oc-
cur because of limited chest expansion associated
with involvement of the costovertebral, costoster-
nal, and sternocostal joints, as well as increased
dorsal kyphosis and thoracic rigidity12-14. Costover-
tebral and costosternal joint involvement may
cause chest pain, which could be confused with
angina pectoris. Additionally, bone mineral densi-
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Objective: This study aimed to determine the ef-
fects of balneotherapy on disease activity, func-
tional status, metrology index, pulmonary function
and quality of life in patients with ankylosing
spondylitis (AS).
Materials and Methods:The study included 28 pa-
tients (27 male and 1 female) diagnosed with AS
according to modified New York criteria. The pa-
tients were treated with balneotherapy for 3 weeks
(30 min/day, 5 days/week). The patients were eva -
luated using the global index, Bath ankylosing
spondylitis disease activity index (BASDAI), disease
functional index (BASFI), metrology index (BASMI),
chest expansion measures, pulmonary function
testing, and the medical outcomes study-short
form-36 Health Survey (SF-36) (measure of quality
of life) before balneotherapy and 1 month after
treatment.    
Results:Post balneotherapy BASDAI and global in-
dex decreased, BASMI parameters improved, chest
expansion increased, and some SF-36 parameters
improved; however, none of these changes were
statistically significant (P > 0.05), except for the de-
crease in BASMI total score (P < 0.05). Before bal-
neotherapy 6 patients had restrictive pulmonary
disorder, according to pulmonary function test re-
sults. Pulmonary function test results in 3 (50%)
patients were normalized following balneothera-
py; however, as for the other index, balneotherapy
did not significantly affect pulmonary function test
results. 
Conclusion: The AS patients’ symptoms, clinical
findings, pulmonary function test results, and
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ty can decrease15.
Patient training and physical therapy are the pri-

mary non-pharmacological approaches in AS11.
Non-steroid anti-inflammatory drugs (NSAIDs), di -
sease modifying anti-rheumatic drugs (DMARDs),
steroids, and biological agents are commonly used
to treat AS. When indicated, intra-articular steroid
injection and surgery may be used. Although symp-
toms may decrease in response to these treatments,
there is no method known to prevent the disease.
It was reported that physical therapy improves AS
spine related symptoms and function16-18. 

Balneotherapy is a traditional physical therapy
technique that has been used to treat rheumatic
diseases since ancient times. Balneotherapy com-
bines biological environmental effects, indigenous
climate conditions of fountains and hot mineral
water, gases, and mud from natural energy sources.
While the physical characteristics of water are in
the forefront of hydrotherapy, they constitute only
one of the main components of balneotherapy, in
which the chemical characteristics of water are also
important19.  

We examined the effects of balneotherapy on
disease activity, functional status, the global index,
BASMI, pulmonary function test results, and qual-
ity of life in AS patients. We aimed to increase our
knowledge of balneotherapy for the treatment of
AS, which is a rarely subject of research. 

Materials and Methods

The study included 28 patients (27 male and 1 fe-
male) diagnosed with AS according to modified
New York criteria20. Inclusion criteria were also
therapy with sulfalasalazine 2000 mg/d and in-
domethacin 75 mg/d for at least 6 months. Exclu-
sion criteria were use of DMARDs (except sul-
fasalazine), biological agents, spa treatment du -
ring the previous 6 months, history of orthopedic
surgery, chronic obstructive pulmonary disease,
coronary artery disease, congestive heart failure,
and hypertension.   

The AS patients underwent spa treatment 
(37-°C therapeutic pool) for 3 weeks (30 min/d, 5
days/week), including underwater exercises. Pa-
tients performed 20 minutes ventilation and 20
minutes posture exercise after therapeutic pool.

The following measures were assessed before
balneotherapy and 1 month after the treatment:
the bath ankylosing spondylitis disease activity in-

dex (BASDAI)21, the bath ankylosing spondylitis
functional index (BASFI)22, tragus wall distance,
Schober’s test, cervical rotation, lateral flexion, in-
termalleolar distance, chest expansion, pulmonary
function testing (PFT), and the medical outcomes
study-short form-36 health survey (SF-36). The SF-
36 was used to measure the effects of the treatment
on quality of life. SF-36 includes 8 subscales: ge -
neral health perceptions, physical functioning, role
limitations due to physical problems, bodily pain,
social functioning, mental health, role limitations
due to emotional role problems, and vitality.
Scores range from 0 (the worst health condition) to
100 (the best health condition). The bath ankylo -
sing spondylitis metrology index (BASMI)23 was
calculated based on tragus wall distance, Schober’s
test results, cervical rotation, spinal lateral flexion,
and intermalleolar distance.

Vital capacity (VC), forced vital capacity (FVC %),
forced expiratory volume during the first second
(FEV1 %), peak expiratory flow (PEF), and the
FEV1/FVC ratio were calculated based on the pul-
monary function test (PFT). PFT was evaluated as
follows, according to American Thorax Society cri-
teria (ATS 1995):
• obstructive pattern: FEV1/FVC < 75%
• restrictive pattern: FVC (%) <  80% and FEV1/FVC

in the normal range
• normal pattern: FVC (%) > 80% and FEV1/FVC 

> 80%
SPSS v.13.0 was used for statistical analysis. The

Wilcoxon test was used to compare pre- and post
treatment data. 

All the patients signed an informed consent and
the study was approved by the local Institutional
Review Board.

Results

Mean age of the patients was 24.39 ± 2.97 years
(range: 20-33 years). Mean duration of disease was
of 4.71 ± 1.86 years (range: 2-9 years). The BASDAI,
BASFI, and global index scores before and after
treatment are shown in the Figure 1. Mean BASDAI
and global index scores decreased after treatment,
but not significantly (P > 0.05).
Changes in tragus wall distance, Schober’s test re-
sults, cervical rotation, spinal lateral flexion, inter-
malleolar distance, BASMI score, and chest ex-
pansion are shown in Table I. After treatment, tra-
gus wall distance and intermalleolar distance de-
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creased, and Schober’s test results, cervical rota-
tion, chest expansion, and spinal lateral flexion in-
creased, but not significantly (P > 0.05), except for

the decrease in the BASMI score. 
Restrictive ventilatory disorder was observed

before treatment in 6 patients based on PFT. While
3 of the patients’ PFT results were in the normal
range after treatment, the other 3 patients’ PFT re-
sults were unchanged after treatment. PFT scores
are shown in Table II. The difference in PFT scores
before and after treatment was not statistically sig-
nificant as neither the difference in SF-36 scores
before and after treatment. Changes in the SF-36
parameters are shown in Table III.    

Discussion

It is known that physical therapy is the best option
for maintaining the functional status of AS pa-
tients. Physical therapy increases mobility,
strength, and exercise performance, protects and
improves the physical posture, and prevents de-
formity24,25.  Balneotherapy is a traditional physical
therapy technique that has been used to treat
rheumatic diseases since ancient times. Increased

Table I. Pre- and post balneotherapy evaluation results. Change is the BASMI total score was statistically 
significant, p<0.05 (*)

Pre-balneotherapy 1 month post balneotherapy  
(mean) (mean) P

Tragus wall distance (cm) 15.96 14.26 .242

Schober's test (cm) 2.66 2.92 .607

Cervical rotation (degree) 70.44 72.25 .449

Spinal lateral flexion (cm) 10.04 10.59 .807

Intermalleolar distance (cm) 105.44 106.78 .407

BASMI Total Score 3.23 2.29 .048*

Chest expansion (cm) 4.01 4.14 .556

Table II. Pre- and post balneotherapy evaluation results. Change is the BASMI total score was statistically 
significant, p<0.05 (*)

Pre-balneotherapy 1 month post balneotherapy  
(mean) (mean) P

Vital capacity (%) 92.56 91.31 .977

FVC (%) 91.78 90.31 .531

PEF (%) 94.86 94.63 .587

FEV1 (%) 94.73 92.05 .815

FEV1/FVC 103.47 100.88 .167

FVC: forced vital capacity; PEF: peak expiratory flow; FEV1: forced expiratory volume during the first second.
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Figure 1. Pre- and post balneotherapy global index, 

BASDAI and BASFI scores.

BASDAI: Bath ankylosing spondylitis disease activity index; BASFI: Bath

ankylosing spondylitis functional index.
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blood circulation in tissues is a physiological effect
of exposure to heat during spa treatment. Expo sing
inflamed tissues to heat supports fresh blood due
to increased blood circulation, and increases eva -
cuation of nociceptive elements from tissues. Eli -
mi na ti on of free oxygen ra di cals, which are pri ma -
rily no ci cep ti ve ele ments and sup port of fresh blo -
od, in cre a se he a ling of tis su es26. No ne the less, it was
re por ted that ther mal sti mu lus de cre a ses pain, in
ac cor dan ce with Mel zak and Wall’s gate-con trol
the ory26; howe ver Da vis et al. re por ted that ther -
mal sti mu lus tem po ra rily blocks cu ta ne ous sen -
sory ner ve en dings27. Thus, bal ne o the rapy pre vents
ano xia and de cre a ses mus cle spasms via vas odi la -
ta ti on, and also re li e ves pain and in cre a ses tis sue
fle xi bi lity. 

Data in the li te ra tu re on the ef fi ci ency of bal neo -
the rapy in AS pa ti ents va ri es. Ek?io?lu et al. grou -
ped pa ti ents ac cor ding to exer ci se ha bits, and a his -
tory of bal ne o the rapy and physi cal the rapy, and re -
por ted the re were no sig ni fi cant dif fe ren ces in BAS FI,
BAS DAI, and ankylo sing spondyli tis qua lity of life
ques ti on nai re (AS QoL) sco res betwe en pa ti ents
that exer ci sed re gu larly, did not exer ci se re gu larly,
and didn’t exer ci se at all, betwe en pa ti ents that re -
gu larly re cei ved bal ne o the rapy, ir re gu larly re cei -
ved bal ne o the rapy, and ne ver re cei ved bal neo the -
rapy, or betwe en pa ti ents that re gu larly re cei ved
physi cal the rapy, ir re gu larly re cei ved physi cal the -
rapy, and ne ver re cei ved physi cal the rapy28. 

Al tan et al. tre a ted 30 pa ti ents with bal ne o the -
rapy and exer ci se for 3 we eks, and tre a ted ano ther
30 pa ti ents with exer ci se only for 3 we eks. They re -
cor ded the BAS DAI, BAS FI, and Not ting ham he alth
pro fi le (NHP) sco res at 3 and 24 we eks. Whi le sig -
ni fi cant de cre a ses were ob ser ved at 3 we eks, the re
were sig ni fi cant chan ges at 24 we eks18. Yurtku ran et

al. di vi ded 61 AS pa ti ents into 3 groups. The first
group was tre a ted with bal ne o the rapy and NSAIDs,
the se cond group re cei ved only bal ne o the rapy, and
the third group re cei ved only NSAIDs. The first and
se cond groups were tre a ted with bal ne o the rapy for
3 we eks. It was re por ted that the re were both cli ni -
cal and sympto ma tic de ve lop ments in all 3 groups
6 months af ter the rapy; the first and se cond groups
had more de ve lop ments than the third group29. 

In ano ther study 120 AS pa ti ents were ran domly
al lo ca ted to 3 tre at ment groups, each con tai ning 40
pa ti ents. One group re cei ved 3 we eks of bal ne o the -
rapy at a spa in Aus tria, the se cond group re cei ved
3 we eks of bal ne o the rapy at a spa in the Ne ther -
lands, and the third group, which ser ved as a con -
trol group, re mai ned at home and con ti nu ed stan -
dard tre at ment du ring the same 3-week pe riod the
other 2 groups re cei ved bal ne o the rapy. Fol lowing
this 3-week in ter ven ti on pe ri od all the pa ti ents
con ti nu ed with we ekly group physi cal the rapy for
ano ther 37 we eks. The main fin dings re por ted in
this study were that sig ni fi cant im pro ve ment was
ob ser ved in the 2 groups that un derwent spa tre at -
ment, as com pa red to the con trol group, and that
the im pro ve ment was main tai ned for at le ast 40
we eks. The same in ves ti ga tors, in ano ther pu bli ca -
ti on ba sed on the same study po pu la ti on, con clu -
ded that com bi ned spa and exer ci se the rapy is
more ef fi ca cio us and cost-ef fec ti ve, and has a bet -
ter cost-uti lity ra tio than stan dard tre at ment alo -
ne16. A sin gle-blind, ran do mi zed con trol led study
al lo ca ted 28 AS pa ti ents into 2 groups of 14 pa ti ents
each. The first group (the com bi ned treat ment
group) re cei ved bal ne o the rapy (mud packs and sul -
fur pool) and ex po su re to the uni que cli ma tic con -
di ti ons of the Dead Sea. The se cond group (the cli -
ma to the rapy group) used a fresh wa ter pool and ex -

Table III. Pre- and post balneotherapy SF-36 parameters

Study Short-Form-36 Health Pre-balneotherapy 1 month post 
Survey (SF-36) parameters (mean) balneotherapy  (mean) P
Physical functioning 48.33 46.48 .412

Role limitations due to physical problems 32.77 37.03 .358

Bodily pain 43.48 42.59 .575

General health perception 33.33 36.00 .434

Vitality 43.70 43.33 .796

Role limitations due to emotional problems 53.00 48.81 .614

Social functioning 57.85 57.55 .986

Mental health 49.59 51.92 .579
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pe ri en ced the same cli ma tic con di ti ons. The du ra -
ti on of tre at ment was 2 we eks and the fol low-up
pe ri od was 3 months. Sig ni fi cant im pro ve ment was
ob ser ved in both groups ba sed on the fol lowing
out co me me a su res: BAS DAI, vi sual ana log sca le
(VAS) for pain, and VAS for spi nal mo ve ment. Qua -
lity of life, as ses sed by the SF-36 ques ti on nai re, was
very low pri or to the study, but im pro ved in terms
of pain ame lio ra ti on in the com bi ned tre at ment
group. The re se ar chers con clu ded that the va ri a bi -
lity in the re sults was due to the ef fect of time (wi -
thin group ef fect) ra ther than the type of tre at ment
(betwe en group ef fect)17.  

We ob ser ved de cre a ses in BAS DAI and BAS MI
sco res, the glo bal in dex, tra gus wall dis tan ce, and
in ter mal le o lar dis tan ce, and in cre a ses in Scho ber’s
test re sults, cer vi cal ro ta ti on, and spi nal la te ral fle -
xi on; howe ver, the re were in cre a ses and de cre a ses
in some SF-36 pa ra me ters. Howe ver only the chan -
ges in BAS MI sco res were sta tis ti cally sig ni fi cant. 

Pul mo nary ef fects of rheu ma tic di se a ses are va -
ri a ble. Res tric ti ve ven ti la tory di sor der may oc cur
be cau se of li mi ted chest ex pan si on due to in vol ve -
ment of the cos to ver te bral, cos tos ter nal, and ster -
no cos tal jo ints, and in cre a sed dor sal kypho sis and
tho ra cic ri gi dity. Dif fe rent in ci den ce ra tes were re -
por ted for res tric ti ve ven ti la tory di sor der in AS pa -
ti ents. Din çer et al.30 re por ted that 12 of 36 (33.3%),
Tu retschek et al.31 re por ted that 12 of 21 (57%), and
Tü zün et al.32 re por ted that 9 of 35 (25.9%) AS pa -
tients had res tric ti ve ven ti la tory di sor der. In the
pre sent study 6 of the 28 AS pa ti ents (21.42%) had
res tric ti ve ven ti la tory di sor der. Tü zün et al. re por -
ted that di se a se du ra ti on is di rectly pro por ti o nal
with the risk ofres tric ti ve ven ti la tory di sor der.
Mean age of the pa ti ents in the pre sent study was
24.39 ye ars, which is lower than that in pre vio us
stu dies. This could ex plain why the pre va len ce of
res tric ti ve type ven ti la tory di sor de re in the pre sent
study was lower than that in pre vio us stu dies. Ad -
di ti o nally, the ob ser ved im pro ve ment in pul mo -
nary functi on test re sults af ter bal ne o the rapy in 3
(50%) of our pa ti ents that had res tric ti ve type ven -
ti la tory di sor der be fo re tre at ment sug gests that the
the rapy po si ti vely af fec ted ven ti la tory functi on. 

The pre sent study’s li mi ta ti ons in clu de the lack
of a con trol group, small study po pu la ti on, and fol -
low-up at only 1 month post the rapy, and as such,
the long-term ef fects of bal ne o the rapy were not
de ter mi ned. Ne ver the less, we think the re sults
obtai ned in the pre sent study could add some
knowled ge in the fi eld. 

In con clu si on, AS pa ti ents’ symptoms, cli ni cal
fin dings, pul mo nary functi on test re sults, and qua -
lity of life im pro ved fol lowing bal ne o the rapy. Ad -
di ti o nal ran do mi zed con trol led spa in ter ven ti on
stu dies with lon ger fol low-up pe ri ods may be help-
ful in fur ther de li ne a ting the the ra peu tic ef fi cacy
of bal ne o the rapy in AS pa ti ents.

Correspondence to
Fatih TOK, MD
TAF Rehabilitation Center, 
Bilkent Ankara, Turkey
Telephone number: +90 312 291 1707      
Fax number: +90 312 291 1049
E-mail: drfatihtok@gmail.com

References
1. Ga bri el SE, Mi chaud K. Epi de mio lo gi cal stu dies in

in ci den ce, pre va len ce,mor ta lity, and co mor bi dity of
the rheu ma tic di se a ses. Arthri tis Res Ther
2009;11:229. 

2. Kai pi ai nen-Sep pa nen O, Aho K, He lio va a ra M. In ci -
den ce and pre va len ce of ankylo sing spondyli tis in
Fin land. J Rheu ma tol 1997;24:496-499.

3. Van der Lin den SM, Valken burg HA, de Jongh BM,
Cats A. The risk of de ve lo ping ankylo sing spondyli tis
in HLA-B27 po si ti ve in di vi duals. A com pa ri son of re -
la ti ves of spondyli tis pa ti ents with the ge ne ral po pu -
la ti on. Arthri tis Rheum 1984;27:241-249. 

4. Gran JT, Husby G, Hordvik M. Pre va len ce of ankylo -
sing spondyli tis in ma les and fe ma les in a yo ung
middle-aged po pu la ti on of Trom so, nor thern Nor-
way. Ann Rheum Dis 1985;44:359-367.

5. He a ley EL, Haywo od KL, Jor dan KP, Gar ratt AM, Ryan
S, Packham JC. Ankylo sing spondyli tis and its im pact
on se xu al re la ti ons hips. Rheu ma to logy (Ox ford)
2009;48:1378-1381.

6. Ar nett F. Ankylo sing spondyli tis. In: Ko op man W, edi -
tor. Arrthri tis and al li ed con di ti ons: a textbo ok of
rheu ma to logy. Bal ti mo re:Wil li am & Wilkins;1997.
p:1197-1208. 

7. In man RD. Ankylo sing spondyli tis. In: Klip pel JH
(ed). Pri mer on the Rheu ma tic Di se a se. At lan ta:
Arthri tis Foun da tion. 1997;89-195.

8. Braun J. The rapy of spondylo arthri ti des. Adv Exp
Med Bi ol 2009;649:133-147.

9. Braun J, Sie per J. Early di ag no sis of spondylo arthri tis.
Nat Clin Pract Rheu ma tol 2006;2:536-545.

10. Van der Ün den. Ankylo sing spondyli tis. In: Kel ley
WN, Ha ris ED, Ruddy S, Sled ge CB. Tex bo ok of Rheu -
ma to logy. Phi la delphia: W.B. Sa un ders Com pany.
1997;969-982. 

11. Khan MA. Ankylo sing spondyli tis: Cli ni cal fe a tu res.
In: Klip pel JH, Di ep pe PA (eds). Rheu ma to logy. St.
Lou is: Mosby. 1994;25.1-10. 

12. Ayhan-Ar dic FF, Oken O, Yor gan ci o glu ZR, Us tun N,
Gokhar man FD. Pul mo nary in vol ve ment in li fe long
non-smoking pa ti ents with rheu ma toid arthri tis and



ankylo sing spondyli tis wi thout res pi ra tory symp-
toms. Clin Rheu ma tol 2006;25:213-218.

13. Seçkin U, Bö lükba si N, Gür sel G, Eröz S, Se pi ci V,
Ekim N. Re la ti ons hip betwe en pul mo nary functi on
and exer ci se to le ran ce in pa ti ents with ankylo sing
spondyli tis. Clin Exp Rheu ma tol 2000;18:503-506.

14. Fis her LR, Cawley MI, Hol ga te ST. Re la ti on betwe en
chest ex pan si on, pul mo nary functi on, and exer ci se
to le ran ce in pa ti ents with ankylo sing spondyli tis.
Ann Rheum Dis 1990;49:921-925. 

15. Bron son WD, Walker SE, Hillman LS, Keis ler D, Hoyt
T, Al len SH. Bo ne mi ne ral den sity and bi o che mi cal
markers of bo ne me ta bo lism in ankylo sing spondyli -
tis. J Rheu ma tol 1998;25:929-935. 

16. Van Tu ber gen A, Lan dewe R, van der Heijde D et al.
Com bi ned spa-exer ci se the rapy is ef fec ti ve in pa ti -
ents with ankylo sing spondyli tis: a ran do mi zed con -
trol led tri al. Arthri tis Rheum 2001;45:430-438. 

17. Co dish S, Do bro vinsky S, Abu Shakra M, Flus ser D,
Suke nik S. Spa the rapy for ankylo sing spondylltis at
the De ad Sea. Isr Med As soc J 2005;7:443-446. 

18. Al tan L, Bin göl U, As lan M, Yurtku ran M. The ef fect of
bal ne o the rapy on pa ti ents with ankylo sing spondyli -
tis. Scand J Rheu ma tol 2006;35:283-289. 

19. Behrend T. The bal ne o the rapy of rheu ma toid arthri -
tis. Rheu ma tol Re ha bil 1979:86-87. 

20. Van der Lin den S, Valken burg HA, Cats A. Eva lua ti on
of di ag nos tic cri te ria for ankylo sing spondyli tis. A
pro po sal for mo di fi ca ti on of the New York cri te ria.
Arthri tis Rheum 1984;27:361-368.

21. Gar rett S, Jenkin son T, Ken nedy LG, Whi te lock H,
Gais ford P, Ca lin A. A new ap pro ach to de fi ning di se -
a se sta tus in ankylo sing spondyli tis: the Bath Ankylo -
sing Spondyli tis Di se a se Ac ti vity In dex. J Rheu ma tol
1994;21:2286-2291. 

22. Ca lin A, Gar rett S, Whi te lock H, et al. A new ap pro ach
to de fi ning functi o nal abi lity in ankylo sing spondyli -
tis: the de ve lop ment of the Bath Ankylo sing
Spondyli tis Functi o nal In dex. J Rheu ma tol
1994;21:2281-2285. 

23. Jo nes SD, Por ter J, Gar rett SL, Ken nedy LG, Whi te lock
H, Ca lin A. A new sco ring system for the Bath Ankylo -
sing Spondyli tis Me tro logy In dex (BAS MI). J Rheu -
ma tol 1995;22:1609.

24. Hel liwell PS, Ab bott CA, Cham ber lain MA. A ran do mi -
sed tri al of three dif fe rent physio the rapy re gi mens in
ankylo sing spondyli tis. Physio the rapy 1996;82:85-90. 

25. Kra ag G, Stokes B, Groh J, He lewa A, Goldsmith C.
The ef fects of com pre hen si ve ho me physio the rapy
and su per vi si on of pa¬ti ents with ankylo sing
spondyli tis - a ran do mi zed con trol led tri al. J Rheu -
ma tol 1990;17:228-233. 

26. Lehmann J, La teur B. Ul tras ound, shortwa ve, mi cro -
wa ve, la ser, su per fi ci al he at and cold in the tre at ment
of pain. In: Wall P, Mel zack R, edi tors. Textbo ok of pain.
Lon don: Chur chill Li ving sto ne; 1994.p.1237-1246. 

27. Da vis B, Har ri son R. Tre at ment of spe ci fic con di ti ons.
In: Da vis B, Har ri son R, edi tors. Hydro the rapy in
prac ti se. Sin ga po re: Chur chill Li ving sto ne;1988.
p.137-170. 

28. Ek_io_lu E, Gür çay E, Yü zer S, Bal A, Çakcı A. Anki lo -
zan spon di lit te eg zer siz, kaplıca ve fi zik te da vi nin
fonksi yo nel du rum, has talık akti vi te si ve ya_am ka li -
te si üze ri ne etki le ri. Jo int Dis Rel Surg 2007;18:24-28.
(Turkish). 

29. Yurtku ran M, Ay A, Ka rakoc Y. Im pro ve ment of the
cli ni cal out co me in ankylo sing spondyli tis by bal ne o -
the rapy. Jo int Bo ne Spi ne 2005;72:303-308. 

30. Din çer U, Çakar E, Kıralp MZ, Bozka nat E, Kılaç H,
Dur sun H. The pul mo ner in vol ve ment in rheu ma tic
di se a ses: Pul mo nary ef fects of ankylo sing spondyli tis
and its im pact on functi o na lity and qua lity of li fe. To -
huku J Exp Med 2007;212:423-430. 

31. Tu retschek K, Eb ner W, Fleischmann D, et al. Early
pul mo nary in vol ve ment in ankylo sing spondyli tis:
as sessment with thin sec ti on CT.Clin Ra di ol 2000;53:
632-636. 

32. Tü zün M, Yılmaz B, Dil li A, Ardıç S, Heki mo_lu B.
Anki lo zan spon di lit: To raks YRBT bul gu ları. Tanısal
ve Gi ri_im sel Ra dyo lo ji. 2002;8:339-343. (Turkish).

effects of balneotherapy on ankylosing spondylitis

446

órgão of ic ial da soc iedade portuguesa de reumatologia - acta reumatol port. 2010;35:441-446

12º Congresso da SPMFR

Algarve, Portugal
10 a 12 Março 2011


