
Inflammatory back pain is one of the main clinical mani-

festations of ankylosing spondylitis (AS) that determine the

activity of the disease. During pregnancy, in most women with

AS, back pain intensity is increased in the second trimester [1].

Consensus on the AS course in the third trimester of pregnancy

is not reached yet. However, all investigators agree on the need

for differential diagnosis of back pain nature in the second half

of gestation due to the high risk of the addition of mechanical

pain associated with pregnancy itself. At the same time, it is not

specified whether the parameters of inflammatory back pain can

be observed in healthy pregnant women, thereby losing their sig-

nificance as markers of AS activity. In the second half of preg-
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Inflammatory rhythm back pain and enthesitis are one of the main clinical manifestations of ankylosing spondylitis (AS), which increase in

severity during pregnancy. However, addition of back pain and, possibly, enthesis in the second half of gestation, which is associated with nor-

mal pregnancy, needs to make a differential diagnosis for clarifying the genesis of pain and choosing the right management tactics, which deter-

mines the relevance of this study.

Objective: to investigate the course of pain in the back, enthesis, and inguinal region, as well as the functional status in AS patients during preg-

nancy and to reveal clinical signs that most accurately reflect inflammatory activity during gestation.

Patients and methods. A study included 36 pregnant women with a reliable diagnosis of AS according to the modified New York criteria (1984).

Their mean age was 31.6±4.8 years, the mean age at the onset of AS was 21.8±10.9 years; the duration of the disease was 134.9±89.3 months.

A control group comprised 30 healthy pregnant women with no history of back pain and arthritis; their mean age was 28.2±4.5 years. The preg-

nant women of both groups were matched for parity. They made visits at 10–11, 20–21, and 31–32 weeks of pregnancy. Pain intensity was

estimated using the numerical pain rating scale (NPRS) and the functional status was assessed by the Bath Ankylosing Spondylitis Functional

Index (BASFI). The Maastricht Ankylosing Spondylitis Enthesitis Score (MASES) was used to assess enthesitis.

Results and discussion. During pregnancy, 94% of AS patients had back pain; its intensity by trimesters was 3 [2; 4], 4 [3; 5.5], 3 [2; 7] and

was higher than in healthy pregnant women (p<0.0001). In the study group, there was a rise in pain intensity at night with increasing gesta-

tional age (n=23–28): 2 [1; 4] in the first trimester; 3 [0; 5] II in the second trimester; 3 [1; 6] in the third trimester (p< when comparing the

first, second, and third trimesters) and an increase in the duration of morning stiffness (n= ): 10 [5; 20], 15 [10; 55], and 15 [5; 60] min,

respectively. Moreover, the number of women who reported improvements after exercise (85–63%) and no improvement at rest (88–56%)

declined (p<0.05 when comparing the first, second, and third trimesters).

In the control group, 1 and 3 patients had morning back stiffness and night pain, respectively. The healthy pregnant women more frequently

reported a reduction in back pain after exercise in the third trimester (66.7% of those with pain) than in the first trimester (20% of those with

pain) (p<0.05).

By the third trimester, the patients with AS showed a change in the nature of back pain: 43.7% of the patients reported an improvement at rest;

42.4% noted an increase in pain after exercise, while the frequency of elements of mechanical back pain was less than that in the control group

(p < 0.05).

The intensity of groin pain (2.4±1.9, 3.3±2.4, and 4.3±3.0 in the first, second, and third trimesters, respectively) did not differ in AS patients

with and without coxitis or pelvic enthesitis. The frequency of enthesitis and MASES scores in the study group were higher than in the control

group (p<0.05), the MASES scores increased with gestational age, amounting to 0 [0; 1] in the first trimester and 2 [0; 3] in the third trimester

(p<0.05).

Functional disorders during pregnancy increased in both groups; there was a difference in BASFI scores between the groups only in the third

trimester: 3.5±2.8 and 1.7±1.2, respectively (p<0.05).

Conclusion. Back pain and functional disorders increase in AS patients during gestation. Night back pain, morning stiffness, and enthesitis

reflect the inflammatory activity of AS during pregnancy. Mechanical back pain joins in 40% of women with AS in the third trimester. The cri-

teria for inflammatory back pain and BASFI require adaptation when used in pregnant women.
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nancy in female patients with AS, cases of mixed back pain not

accompanied with other signs of inflammation, such as morning

stiffness, night pains and elevated CRP, are particularly chal-

lenging. The need to clarify the nature of pain in pregnant

women with AS is relevant due to limitation of therapeutic

options in the third trimester of gestation because of contraindi-

cations for non-steroidal anti-inflammatory drugs (NSAID)

among other factors. 

In the general population, back pain during pregnancy

occurs in 20–90% of women, and its frequency is increased

with duration of gestation [2]. Data scattering is mainly due to

the variety of terminological, classification and diagnostic def-

initions. Pregnancy-related pelvic girdle pain (PGP), localized

between the iliac crest and the gluteal fold, including the

sacroiliac joint area, and/or in the symphysis [3], which are

typical locations of back pain and entheses associated with AS,

is considered separately. Pain associated with PGP can radiate

to the inguinal region, the inner and outer thighs, be associat-

ed with clicking or gritting in the pelvic region. Clinical mani-

festations are very diverse, which complicates differential diag-

nosis. On the one hand, the pain is often unstable, subsides at

rest, intensifies with certain movements; on the other hand, it

can occur during prolonged sitting, lying down, subside after

warming up [4], mimicking inflammatory rhythm. S. Morino et

al. [5] identified 16 types of movements associated with every-

day activities, which can intensify or cause lower back pain dur-

ing pregnancy in healthy women. Difficulty in performing some

of these movements (standing up from a chair/bed, body turn-

ing, walking upstairs, etc.) reflect the functional capabilities

evaluated using BASFI index in female patients with AS, which

indeed raises the question of whether it is correct to use this

questionnaire to determine the functional status of pregnant

women with AS.

Some authors consider PGP a specific type of lower back

pain [3], however, most of them agree that this syndrome

should not be equated with lumbodynia [6, 7], and various

functional tests and questionnaires are proposed to be used for

differential diagnosis [8]. However, none of these tests was

checked in pregnant women with AS, and therefore cannot be

used to clarify the nature of pain. During pregnancy, at least

20% of healthy women experience pain in the pelvic girdle only

and more than a half of them in combination with back pain of

different location. [3, 9]. According to G. Dunn et al. [10], of

288 surveyed pregnant women, 42% had upper back pain, 77%

in the lower back pain and 74% pain in the pelvic girdle in var-

ious combinations.

The causes of PGP during pregnancy are not completely

elucidated. A combination of several causative factors is being

considered, with most attention to hormonal and biomechan-

ical factors [8]. The previous prevailing theory of the relaxin

and progesterone effect on the relaxation of the pelvic liga-

ments as the main mechanism of pain is subject to some criti-

cism due to the fact that in at least 7% of women the symptoms

persist up to 3 months after delivery, when hormonal status

returns to normal. At the same time, the question on abnormal

hormonal status before pregnancy remains open; in particular,

relationship between the early onset of menarche and pelvic

girdle pain during gestation has been revealed. It is supposed

that pain in the first trimester of pregnancy is most likely asso-

ciated with hormonal effects. Starting from the second

trimester, there is a combination of hormonal and biomechan-

ical factors. Muscular imbalance (decreased strength of the

abdominal muscles, lumbar spine, pelvic floor, gluteal muscle

spasm), as well as a change in posture and body's center of

mass shift lead to dysfunction and pain in the sacroiliac joint

area. Metabolic (hypocalcemia, hyperglucosemia), genetic

(associated with relaxin activity) and parity-dependent (parity

equal to or higher than 3) causes are also being discussed.

Moreover, risk factors for pain during gestation include histo-

ry of pelvic trauma, lumbosacral back pain during previous

pregnancies, similar pains experienced by mother and/or sis-

ter, occupational stress [4]. It can be assumed that during ges-

tation, all above-mentioned factors can have an additional

effect on back pain manifestation in women with AS, therefore

detailed obstetric, gynecological and family history collection

can help to clarify its causes. The aim of the study: to study

time course of back pain, enthesis pain, inguinal pain and

functional status of female patients with AS during pregnancy

and identify clinical signs most accurately reflecting inflam-

matory activity during gestation.

Materials and methods
To achieve this aim, two groups of pregnant women were

formed. In the study group for prospective observation at the

Research Institute of Rheumatology n.a. V.A. Nasonova 36

pregnant women with a proven diagnosis of AS according to

modified New York criteria, 1984 were included. Mean age of

female patients was 31.6±4.8 years, age at the time of disease

onset – 21.8±10.9 years, duration of the disease – 134.9±89.3

months. HLA-B27-positive female patients were predominating

(n-28; 77.8%). The clinical stage of AS was determined based

on the latest X-ray scans performed before pregnancy: advanced

stage was determined in the vast majority of female patients – 34

(94.4%), late stage – only in 2 female patients. Bilateral

sacroiliitis, stage II, was determined in 8 (22.2%) woman,

sacroiliitis, stage II–III – in 24 (66.7%), sacroiliitis, stage IV –

in 4 (11.1%) women.

100% of subjects included in the study had history of inflam-

matory back pain, 16 (44.4%) had history of coxitis, 18 (50%) –

history of enthesitis. In the month of conception, 23 (63.8%)

women experienced back pain; its average intensity according to

NRS was 3.1±2.7; morning stiffness was observed in 26 (72.2%),

with average duration of 30±26.3 min; enthesites were observed

in 9 (25%) female patients with AS.

In the month of conception, 5 (13.9%) women received

NSAID. During pregnancy, ibuprofen was the drug of choice:

11 (30.6%) female patients received it at daily dose of 800 [600;

800] mg in the 1st trimester; 23 female patients (65.7%) – at

daily dose of 800 [400; 1200] mg in the 2nd trimester; 16 female

patients (47.1%) at daily dose of 1200 [800; 1200] mg in the 3rd

trimester up to 32d week of gestation. At the same time inter-

vals, genetically engineered biological drugs (GEBD) were

taken by 4 (11.1%) – 4 (11.4%) – 1 (2.9%) female patients, glu-

cocorticoids by 6 (16.7%) – 6 (17.1%) – 8 (23.5%) women,

respectively.

15 (41.6%) female patients had first pregnancy, 21

(58.3%) had previous pregnancies. The first delivery was

expected in 20 (55.5%) female patients enrolled in the study.

Two cases of unfavorable pregnancy outcome in the 2nd

trimester were reported: intrauterine fetal death at 18th week

of gestation; and in another case, at week 23, surgical abortion

due to critical condition of the fetus (stage 3 impaired fetopla-
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cental blood flow) according to dopplerometry, fetal growth

retardation, absolute oligohydramnios (fetus weighing 250 g

died on the first day). 34 pregnancies resulted in delivery at

week 38.8±1.2 of gestation: normal delivery was reported in 18

(52,9%) women, surgical – in 16 (47.1%) women. One twin

pregnancy was reported, other cases were singleton pregnan-

cies. Mean body weight of 35 newborns was 3384.9±382.0 g,

height – 51.5±2.0 cm, Apgar score 1 min after birth was

8.0±0.4; 5 min after birth – 8.4±0.4. 

The control group included 30 pregnant women without

rheumatic diseases and diseases that could be manifested by

back pain as well as without history of back pain or arthritis,

regardless of their cause. Due to the absence of significant con-

comitant disorders in women from the control group, they will

be subsequently referred as "healthy pregnant women".

Recruitment, examination and questionnaire survey of pregnant

women were carried out in the antenatal clinic of Vidnoye

Perinatal Center under the cooperation agreement between this

medical institution and Research Institute of Rheumatology

n.a. V.A. Nasonova. Mean age of the pregnant women was

28.2±4.5 years. 10 (33.3%) women had first pregnancy, 20

(66.7%) women had previous pregnancies, 14 (46.7%) women

were primiparous. All pregnancies resulted in delivery on aver-

age at 38.7±1.4 weeks of gestation: normal delivery were report-

ed in 26 (86.7%), surgical aid was required for 4 (13.3%)

women. 30 neonates were born, mean weight was 3362.0±442.6

g, height – 51.8±2.3 cm, Apgar score 1 min after birth was

7.8±0.5, 5 min after birth – 8.8±0.5.

Pregnant women of both groups were comparable by parity

(average number of pregnancies in female patients with AS was

2.3±1.4, in healthy pregnant women – 2.0±0.9; p>0.05).

Examinations were conducted on 10–11, 20–21 and 31–32

weeks of pregnancy. In order to clarify the presence of specific AS

symptoms in healthy women during gestation, pregnant women

of both groups underwent standard clinical examination in accor-

dance with Russian Guidelines for the Assessment of Disease

Activity and Functional Status in Female patients with AS [11].

Back pain intensity was evaluated according to numerical

rating scale (NRS). MASES score (Maastricht Ankylosing

Spondylitis Enthesitis Score) was used

for evaluation of enthesites [11].

Additionally, pain at the site of plantar

aponeurosis attachment to the calcaneal

tuber and greater trochanter area was

evaluated. Functional status was evaluat-

ed according to the BASFI (Bath

Ankylosing Spondylitis Functional

Index) [11]. The inflammatory nature of

back pain was evaluated according to the

Assessment of SpondyloArthritis

International Society [12]. 

Hip joint ultrasonography (US) was

performed only in female patients with

AS: all pregnant women in the 3rd

trimester; in the 1st and 2nd trimesters –

in case of complaints of pain in the hip

joint area. Coxites were determined

based on ultrasonography results evi-

dencing cervicocapsular distance

(CCD) >7 mm or asymmetry of CCD

>1.5 mm. 

The study was approved by the Ethics Committee of

Research Institute of Rheumatology n.a. V.A. Nasonova.

Pregnant women of both groups signed informed consent before

enrollment in the study.

Statistical computation of the data was performed by STA-

TISTICA software (Data analysis software system, StatSoft, Inc.

2014) version 12.0 under WINDOWS using standard methods of

parametric and nonparametric analysis. Data are presented as

mean and standard deviation (M±SD) or median and 25th and

75th percentiles (Me [Q1; Q3]). Comparison of two independent

groups by quantitative criteria was performed using Student's t-

test or Mann–Whitney U-test. Correlations between variables

was revealed by calculating correlation major coefficients. The

differences were regarded as statistically significant if p-value is

p<0,05.

Results and discussion.
1. Characteristics of back pain and morning stiffness during

pregnancy
Pain intensity. During pregnancy, almost all women with AS

(94% in all trimesters) had back pain; moreover, there was a trend

towards increased intensity in the 2nd trimester (4 [3; 5.5]) com-

pared with the 1st trimester (3 [2; 4]). At weeks 10–11 of pregnan-

cy, 7 (20.6%) female patients evaluated pain above 4 points

according to NRS, in 2nd trimester their number increased to 12

(36.4%), while in the 3rd trimester the number was 13 (40.1%);

however, differences in back pain severity over the entire gestation

period were non-significant.

Back pain in the 1st trimester was reported by one third of

healthy pregnant women (n=10, 33.3%), it was of mild inten-

sity (0 [0; 1]), only 1 woman complained of severe pain (7

according to NRS) in the lumbar spine. In the 2nd trimester,

the pain was reported by 6 (20%) pregnant women in the con-

trol group, its intensity was 0 [0; 0] (maximum – 9) according

to NRS. In trimester there was a trend towards increased num-

ber of women with back pain – 15 (50%) as well as pain inten-

sity – 1 [0; 4] according to NRS. At the same time, the num-

ber of pregnant women with moderate and severe pain

increased at 30–31st weeks of pregnancy – 7 (46.7% of women
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Fig. 1. Intensity of back pain during pregnancy 

in female patients with AS and healthy women
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with pain). Pain і7 according to NRS throughout the gestation

was reported by only one woman; at the phone contact in a

month after delivery, she reported that the pain was alleviated

the day after natural delivery.

Throughout pregnancy, pain intensi-

ty in women in the control group was

lower than in female patients with AS

(p<0.0001), Fig. 1.

Pain type. Analysis of pain parame-

ters reflecting its inflammatory nature

in women with AS revealed increased

night pain intensity in the 2nd (3 [0; 5])

and 3rd (3 [1; 6]) trimesters compared

with the 1st trimester (2 [1; 4]; p<0.05 in

both cases) and a trend towards

increased duration of morning stiffness

in the second half of pregnancy (1st

trimester – 10 [5; 20] min, 2nd – 15 [10;

55] min, 3rd – 15 [5; 60] min). Night

back pain during pregnancy was

observed in 70–88% of female patients,

morning stiffness – in 81–86%; differ-

ences by trimesters were not statistically

significant. At the same time, there were

fewer pregnant women who reported

decreased back pain intensity after exer-

cise (63–85%) and lack of improvement

at rest (56–88%) in the 2nd and 3rd

trimesters than at the beginning of ges-

tation (p<0.05 in all cases), Table 1.

As for healthy pregnant women,

only 1 woman noted morning stiffness

throughout pregnancy with a maximum

duration of 10 minutes in the 3rd

trimester. Night pain in the control

group was less common than in preg-

nant women with AS (p<0.01 in all

trimesters): in the 1st trimester – in 1

(3.3% from the total number of women

and 10% from those with pain), in the

2nd trimester – in 3 (10% and 50%,

respectively), in the 3rd trimester – in 2

(6.7% and 13.3%, respectively), its

intensity was also lower compared to
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1st trimester 2nd trimester 3rd trimester
AS female healthy women AS female healthy women AS female healthy women 

patients (N=36) (N=30) patients (N=35) (N=30) patients (N=34) (N=30)
n (%) n (%) n (%) n (%) n (%) n (%)

Table 4. I n c i d e n c e  o f  i n f l a m m a t o r y  b a c k  p a i n  p a r a m e t e r s  i n  f e m a l e  p a t i e n t s  w i t h  AS  

a n d  i n  h e a l t h y  w o m e n  d u r i n g  p r e g n a n c y

Back pain 34 (94.5%)Δ 10 (33.3%) 33 (94.3%)Δ 6 (20%) 32 (94.1%) 15 (50%)

Night pain 28 (82.3%)Δ 1 (10%)* 23 (69.7%) 3 (50%) 28 (87.5%)Δ 2 (13.3%)

Morning stiffness 29 (80.6%)Δ 1 (3.3%) 30 (85.7%)Δ 1 (3.3%) 28 (82.4%)Δ 1 (3.3%)

Lack of improvement at rest 30 (88.2%)*, **, Δ 1 (10%) 22 (66.7%)Δ 0 18 (56.3%)Δ 0

Pain reduction after physical exercises 29 (85.3%)*, **, Δ 2 (20%)** 23 (69.7%) 3 (50%) 20 (62.5%) 10 (66.7%)

Note: *p<0.05 compared to the 2nd trimester; **p<0.05 compared to the 3rd trimester; Δp<0.001 compared to healthy pregnant women; percentages are calculated based on

the number of women experiencing pain, except raws «back pain» and «morning stiffness», where percentages calculated based on the total number of women in the group.

Fig. 2. a – incidence of mechanical pain elements during pregnancy in female patients 

with AS and healthy women suffering from back pain. Improvement at rest. 

b– incidence of mechanical pain elements during pregnancy in female patients with AS 

and healthy women suffering from back pain. Pain aggravation at physical activity
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female patients with AS (p<0.01 in all trimesters): in the 1st

trimester – 0 [0; 2], in the 2nd trimester – 0 [0; 0], maximum

– 5; in the 3rd trimester – 0 [0; 0], maximum – 5. It is inter-

esting that healthy pregnant women reported decreased back

pain after exercising more often in the 3rd trimester (n=10;

33.3% and 66.7%, respectively), p<0.05 compared with the 1st

trimester (n=2; 6.7% and 20%, respectively); only one preg-

nant woman in the 1st trimester complained of lack of

improvement at rest; in the second half of pregnancy this

symptom was not observed in women from the control group

(Table 1).

At the same time, the proportion of women who noted ele-

ments of mechanical back pain increased in both groups during

pregnancy (p<0.05 between 1st and 2nd, 1st and 3rd trimesters, Fig.

2, a, b). Pregnant women from the control group in the 1st and

3rd trimester more often reported both pain alleviation at rest

and pain aggravation towards evening and/or after physical

activity compared to women with AS (p<0.05 in both cases).

Indeed, 11.7% (n=4) of female patients with AS reported

decreased pain at rest in the 1st trimester, 43.7% (n=14) of

female patients in the 3rd trimester; whereas healthy pregnant

women reported that in 90% (n=9) and 100% (n=15) of cases,

respectively. Pain aggravation at physical activity in the 1st

trimester was noted by 3 (8.8%) female patients with AS and 3

(30%) healthy pregnant women, in the 3rd trimester – by 14

(42.4%) and 11 (73.3%), respectively.

We clarified whether female patients with AS had suffered

from back pain during previous pregnancies before AS onset. It

turned out that all women with mechanical pain during this ges-

tation experienced back pain in the second half of pregnancies,

which developed before the onset of AS symptoms. No differ-

ences in the frequency of mechanical pain in female patients with

AS with early and normal age of menarche were identified

(p>0.05).

Pain location. At the beginning of pregnancy, women with AS

had the same frequency of thoracic (50%) and lumbar (52.9%)

back pain, and slightly less often – sacral (35.2%) and cervical

(29.4%) back pain. In the 2nd trimester, number of female patients

complaining on lumbar back pain increased up to 72.7% and

remained at stable level in the 3rd trimester (Fig. 3, a–c). Trend

towards increased incidence of lumbar back pain was based both

on increased proportion of female patients with isolated pain

lumbar back pain syndrome (20.6% in the 1st trimester and 31.2%

at the end of pregnancy) and on combination with pain of other

locations (32.4% and 43.8% in the 1st and 3rd trimesters, respec-

tively). Frequency of isolated pain in the thoracic spine region

decreased from 20.6% at 10th week of pregnancy to 9.3% in the 3rd

trimester. Pain in all regions of spine was noted by 3 (8.8%)

women with AS in the 1st trimester and by 2 (6.0%) in the 2nd and

3rd trimesters.

In the 1st trimester of pregnancy, out of 10 women in the con-

trol group with complaints of back pain, 3 (30%) had pain in the

cervical spine, 4 (40%) in the lumbar spine; 1 (10%) woman had

combined pain in the lumbar and cervical spine, and 1 (10%)

pregnant woman reported pain in the sacral and thoracic spine.

However, starting from week 21 of gestation, all women without

AS who had spine aches reported only lower back pain (Fig. 3,

a–c). In the 3rd trimester, 9 (60%) pregnant women complained

on isolated lumbar back pain, 1 (6.6%) – on back pain in sacral

region, 5 (33.3%) – on back pain in sacral and and lumbar

regions.

Thus, more than 90% of women with AS during pregnancy

experienced back pain with a trend towards increased pain

intensity in the second half of gestation. Pregnant women with-

out concomitant rheumatic conditions reported back pain in

33–20% of cases in the 1st and 2nd trimesters with increased fre-

quency of pain to 50% in the 3rd trimester. There was also a trend

towards increased back pain intensity in healthy women by week

31–32 of gestation. Throughout pregnancy, the pain intensity in

pregnant women without AS was lower than in female patients

Fig. 3. a – location of back pain in the 1st trimester of pregnancy 

in female patients with AS and healthy women. b – location 

of back pain in the 2nd trimester of pregnancy in female patients

with AS and healthy women. c – location of back pain 

in the 3rd trimester of pregnancy in female patients with AS 

and healthy women. CR – cervical region, TR – thoracis region,

LR – lumbar region, SR – sacral region.
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with AS. Pain associated with pregnancy was most often local-

ized in the lumbar and sacral spine regions. Signs characteristic

of inflammation (night pain, morning stiffness) were present

only in isolated cases in pregnant women from the control

group, night pain intensity in all trimesters was lower than in

female patients with AS. However, in the 3rd trimester, 67% of

women without AS reported pain alleviation after physical exer-

cises, one of the criteria of inflammatory back pain. This fact

requires further study in order to clarify the correct use of this

symptom as an indicator of inflammatory pain in female

patients with AS at the end of pregnancy. Starting from week 20

of pregnancy, back pain in almost 50% of women with AS

changed due to the addition of mechanical components. In 90%

of healthy women who complained of back pain during gesta-

tion, pain had mechanical nature throughout pregnancy, start-

ing from the 1st trimester (isolated reduction of back pain in

healthy pregnant women after physical exercises in the absence

of other inflammatory pain criteria, in particular the absence of

improvement at rest, does not justify considering this pain syn-

drome as inflammatory).

2. Pain in the inguinal areas
In female patients with AS, inguinal pain (in inguinal

regions), along with restricted range of movements in the hip

joint, is a characteristic clinical sign of coxitis. Moreover,

enthesites in places of attachment of tendons to the pelvic

bones and the greater and lesser trochanter of the femur can be

manifested by pain in the groin [13]. However, during preg-

nancy, with pain in the pelvic girdle, even women without

rheumatic diseases experience lower abdomen and inguinal

pain [3]. Clarification of pain origin is of fundamental impor-

tance for the choice of therapeutic strategy for pregnant

women with AS.

Pain in the hip joint area during pregnancy was reported by

9 (25%) women with AS in the 1st trimester and up to 12

(35.3%) female patients by the end of gestation. There was a

trend towards increased pain intensity during pregnancy, how-

ever the differences were non-significant (2.4±1.9; 3.3±2.4;

4.3±3.0 according to NRS by trimester; p>0.05). When com-

paring maximum distance between medial ankles (MDMA) in

female patients with (94.9±14.5 cm) and without (97.2±14.4

cm) groin pain in the 3rd trimester, no differences were identi-

fied (p>0.05).

No relationship between pain intensity and presence of coxi-

tis according to US and US-signs of enthesopathy was observed.

In the 3rd trimester, 5 out of 12 pregnant women with pain in the

inguinal regions were diagnosed with coxitis, mean CCD was

8.7±2.2 mm (maximum – 12.6 mm); inguinal pain intensity

(2.8±2.2 according to NRS) and MDMA (103.6±3.1 cm) were

similar to these parameters in women with inguinal pain not asso-

ciated with coxitis (5.4±3.3 according to NRS and 87.3±14.7 cm,

respectively) p>0.05).

In total, in the 3rd trimester, coxitis was revealed in 7 female

patients according to ultrasonography data (CCD – 8.4±1.9

mm). It turned out that in pregnant women with coxitis groin

pain intensity (1 [0; 4]) and MDMA (104.7±3.5 cm) were similar

to those in female patients without coxitis (0 [0; 1] and 94.3±15.3

cm, respectively; p>0.05).

Moreover, no differences in intensity of pain in inguinal

regions in women with (n=18 (60%); 0 [0; 4] according to

NRS) and without US-signs of enthesopathy of greater

trochanters (0 [0; 0], maximum – 6 according to NRS;

p>0.05). As for enthesites in the area of pelvic bones, as deter-

mined on palpation, in the group of pregnant women with AS

there were no female patients with enthesites in the area of

anterior superior spine illiac spines, which could have been

manifested by groin pain.

7 (19.4%) pregnant women with AS had history of destruc-

tive coxitis. Of them, during gestation, groin pain was reported

by 2 female patients with intensity of 2 and 4 according to

NRS.

Healthy women reported pain in the inguinal areas only in

the 3rd trimester (n=7; 23.3%); in all pregnant women it was

combined with lower back pain. Pain intensity was mild,

1.4±0.5 according to NRS and lower than that in female

patients with AS (p<0.05). In this subgroup of healthy preg-

nant women, MDMA was 90.4±4.4 cm which was lower than

that in women from the control group without groin pain

(101.1±4.7 cm; p<0.01) and similar to MDMA in pregnant

women with AS.

Thus, in our female patients with AS, during pregnancy,

intensity of pain in the inguinal area was not related to the

presence of coxitis and enthesites in the pelvic area and

greater trochanter area, and hip joint destruction. Further

studies are required to clarify the effect of both manifestations

associated with AS and pregnancy itself on groin pain during

gestation. Decreased MDMA in healthy pregnant women

with groin pain may be due to a fear of increased pain during

this test.

3. Enthesites
Enthesites are the most common extra-axial manifestation

of AS, observed in 40–60% of female patients, according to

various authors [14]. It is common for enthesites to manifest as

pain with possible irradiation along the tendinous-ligamentous

and muscle fibers involved, as well as local pain in the area of

enthesis, which requires more intensive therapy. According to

our previous data [15], the number of affected entheses, deter-

mined according to MASES index, increases with gestation

age. Most of the areas, evaluated by MASES index, are places

of tendons and ligaments attachment to the pelvic bones, an

area most often associated with painful sensations in healthy

women in the second half of pregnancy. Considering the bio-

mechanical theory of pelvic girdle pain development in healthy

pregnant women, associated with muscle imbalance and over-

load of several pelvic muscles, non-inflammatory enthesopathy

development during pregnancy cannot be ruled out. Moreover,

increased frequency of pain in the sterno-costal joints in

women with AS in the 3rd trimester [15] required ruling out the

effect of breast changes on unpleasant sensations in the area

under examination. In order to clarify the question of possible

association of pain in the area of entheses with normal preg-

nancy course and not only AS activity, we evaluated MASES

index, pain at the site of attachment of plantar aponeurosis to

the calcaneal tuber and greater trochanter area in both groups

of pregnant women.

Number of AS female patients with enthesites increased

during gestation: in the 1st trimester, enthesites were observed in

13 (36.1%) pregnant women, in the 2nd trimester – in 20

(57.1%), in the 3rd trimester – in 21 (61.8%). In the second half

of pregnancy, there was increased frequency of enthesites in I

and VII costochondral joints, crests, and posterior superior
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iliac spines and in the region of the greater trochanter of the

femur (p<0.05 compared with the 1st trimester in all cases).

Moreover, there was a trend towards increased frequency of

entheses inflammation in the area of the V lumbar spinous

process (Table 2).

Number of inflamed entheses in pregnant women with AS

in the 1st trimester was low, MASES index was 0 [0; 1], max –

7, however it was increased in the second half of pregnancy: at

21st week of gestation it was 1 [0; ], max – 5 and at 31st week –

2 [0;3], max – 9 (p<0.01 between the 1st and 2nd, 1st and 3rd

trimesters). In the 2nd trimester of gestation, correlation

between MASES index and night back pain severity was identi-

fied (r=0.5).

Pregnant women in the control group reported pain on

palpation in the entheses area less often than female patients

with AS (p<0.05) and only in the second half of gestation: in

the 2nd trimester – 3 (10%) women, in the 3rd trimester – 6

(20%) women. In isolated cases, healthy pregnant women

reported unpleasant sensations in the area of I and VII costo-

chondral joints, iliac crests and of the V lumbar spinous process

with increased frequency of these symptoms in the 3rd trimester.

It is interesting that pregnant women from the control group

with pain in the spinous process of the V lumbar spinous

process did not suffer from lumbar back pain, while women

with pain in the sterno-costal joints did not report thoracic

back pain.

Throughout gestation, MASES index in healthy pregnant

women (0 [0; 0], max – 2 in the 2nd trimester and 4 in the 3rd

trimester) was lower than in the study group (p<0.01). No corre-

lation of MASES index with indicators characterizing inflamma-

tion was detected. Pain in the entheses area in the control group

was also less severe than in female patients with AS (p<0.0001 in

all trimesters): in the 2nd trimester – 0 [0; 0] according to NRS in

healthy pregnant women and 2 [0; 4] according to NRS in female

patients with AS; in the 3rd trimester – 0 [0; 0] and 2 [0; 6] accord-

ing to NRS, respectively.

Thus, taking into account low frequency and low intensity of

pain in the entheses area in healthy pregnant women, lack of cor-

relation with other manifestations of inflammation, it can be

assumed that enthesites reflect the activity of AS and are not asso-

ciated with pregnancy-related changes.

4. Functional status
Functional disorders according to BASFI in female

patients with AS increased with gestational age: index values by

trimester were 1.9±2.1 (1.2 [0.2; 3.1]); 2.3±2.1 (1.6 [0.4; 3.9]

and 3.5±2.8 (2.4; [1.0; 5.6]) (p<0.01 between 1st and 2nd, 1st and

3rd trimesters). In healthy pregnant women, there was also

increased restriction of functional abilities during gestation:

0.8±1.1 (0.5 [0.2; 1.0]); 1.1±1.0 (1.0 [0.5; 1,4] and 1.7±1.2

(1.6; [1.0; 1.8] (p<0.05 between 1st and 2nd, 1st and 3rd, 2nd and 3rd

trimesters). 

Only in the 3rd trimester the value of the functional BASFI

index was significantly higher in female patients with AS com-

pared with women in the control group (p<0.05). However,

individual components of the index had statistically significant

differences in each trimester, with the exception of questions 9

and 10 (doing physically demanding activities and doing a full

day activities) throughout gestation, question 7 (ability to climb

12–15 steps without aid) in the 2nd and 3rd trimesters and ques-

tion 4 (ability to get up from a chair without using hands) in the

1st trimester. Thus, the results obtained put in doubt the ability

of items 9 and 10, and, possibly, 7 to reflect decreased function-

al capacity associated with AS, and not with physiological

course of pregnancy.

To answer the question which components of BASFI con-

tribute the most to the value of index in each trimester, correla-

tion analysis was performed between the BASFI index value and

its individual components in both groups of pregnant women

(Table 3). It turned out that in female patients with AS there was

high (rs>0.7) and very high (rs>0.9) correlation of all BASFI

components with index itself in each trimester of pregnancy. In
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1st trimester 2nd trimester 3rd trimester
AS female healthy women AS female healthy women AS female healthy women 

patients (N=36) (N=30) patients (N=35) (N=30) patients (N=34) (N=30)
n (%) n (%) n (%) n (%) n (%) n (%)

Table 2. F r e q u e n c y  o f  p a i n  i n  t h e  a r e a  o f  e n t h e s e s  i n  f e m a l e  p a t i e n t s  w i t h  AS  
a n d  h e a l t h y  w o m e n  b y  t r i m e s t e r  o f  p r e g n a n c y

I costochondral joints 2 (5.6%)*,** 0 7 (20%) 1 (3.3%)** 8 (23.5%) 4 (13.3%)

VII costochondral joints 5 (13.9%)*,** 0 12 (34.3%) 0 10 (29.4%) 2 (6.6%)

Iliac crests 2 (5.5%)** 0 2 (5.7%)** 1 (3.3%) 3 (8.8%) 1 (3.3%)

Posterior superior iliac spines 3 (8.3%)*,** 0 10 (28.6%) 0 10 (29.4%) 0

Anterior superior iliac spines 0 0 0 0 0 0

V lumbar spinous process 5 (13.9%) 0 8 (22.9%) 1 (3.3%) 9 (26.5%) 2 (6.7%)

Proximal insertion of Achilles tendon 3 (8.3%) 0 3 (8.3%) 0 3 (8.6%) 0

Attachment of the plantar aponeurosis 1 (2.8%) 0 2 (5.7%) 0 2 (5.9%) 0

to the calcaneus

Greater trochanter 1 (2.8%)*,** 0 4 (11.4%) 0 19 (55.9%) 0

Note: * – p<0.05 compared to the 2nd trimester; ** – p<0.05 compared to the 3rd trimester



healthy women, high correlation was observed between BASFI

index and questions assessing the doing everyday activities

(questions 9 and 10), in the first two trimesters, as well as the

ability to stand unsupported for 10 minutes (question 6) in the

2nd trimester and climb 12–15 steps without aid (question 7) in

the 3rd trimester.

Increased BASFI index in the 2nd trimester of pregnancy

compared with the 1st trimester in the group of AS female

patients correlated significantly with decreased ability to get off

the floor from lying position (question 5, rs=0.41), to climb steps

without aid (question 7, rs=0, 38), doing physically demanding

activities (question 9, rs=0.55) and doing a full day activities

(question 10, rs=0.45). Increased BASFI index in the 2nd

trimester in healthy women correlated with increased difficulty

standing unsupported (question 6, rs=0.39) and doing a full day

activities (question 10, rs=0.38). Increased BASFI index in the

3rd trimester compared to 2nd trimester in the study group has

shown correlation with all index components (rs=0.46–0.66),

while in the control group only with the ability to climb steps

without aid (question 7, rs=0.40), doing physically demanding

activities (question 9, rs=0.50) and doing a full day activities

(question 10, rs=0.37).

Thus, components of the BASFI index, which is designed for

global evaluation of the ability of AS female patients to do daily

activities (questions 9 and 10), reflect functional disorders during

pregnancy in non-specific manner. Considering high correlation

of these components with BASFI value, incorrect interpretation

of the values of BASFI index itself and overdiagnosing of func-

tional disorders associated with AS during gestation are possible.

Reliability of questions 6 (standing unsupported) and 7 (climbing

steps without aid) in pregnant women with AS requires further

clarification.

In conclusion, it should be repeated that, according to our

study data, night back pain, morning stiffness and enthesites

reflect inflammatory activity of AS during pregnancy. During

gestation, back pain and enthesis pain as well as functional dis-

orders in pregnant women with AS are intensified. The nature of

back pain in the second half of pregnancy changes: on the one

hand, the intensity of some inflammatory pain components is

increased (night pain, morning stiffness), on the other hand,

there is additional joint pain of mechanical nature and

decreased frequency of other inflammatory pain components

(lack of improvement at rest and pain alleviation after physical

exercises). Thorough collection of medical history and analysis

of complaints is necessary to clarify pain origin and choose cor-

rect treatment strategy. If healthy pregnant women have one of

the inflammatory pain criteria – pain alleviation after physical

exercises С it should be clarified in large control groups and

possibly criteria of inflammatory pain for pregnant women with

AS should be reconsidered. BASFI functional deficiency index

also requires modification when used during pregnancy in

women with AS.
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1st trimester 2nd trimester 3rd trimester
No AS female healthy women AS female healthy women AS female healthy women 

patients (N=36) (N=30) patients (N=35) (N=30) patients (N=34) (N=30)
n (%) n (%) n (%) n (%) n (%) n (%)

Table 3. S t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  b e t w e e n  v a l u e s  o f  B AS F I  i n d e x  a n d  i t s  c o m p o n e n t s  
i n  f e m a l e  p a t i e n t s  w i t h  AS  a n d  h e a l t h y  p r e g n a n t  w o m e n

1 Put on socks/tights 0.87 0.76 0.91

2 Bend forward to pick up 0.81 0.77 0.92 0.69

an object from the floor

3 Reach up to a high shelf 0.88 0.40 0.81 0.43 0.87

4 Get up out of a chair without using hands 0.83 0.83 0.40 0.91 0.53

5 Getting up off the floor from lying on the back 0.82 0.90 0.68 0.86 0.52

6 Stand unsupported for 10 minutes 0.89 0.42 0.87 0.77 0.84 0.61

7 Climb 12 – 15 steps without aid 0.87 0.47 0.85 0.63 0.85 0.77

8 Turn head and look over shoulder 0.74 0.45 0.71 0.41 0.87 0.52

9 Do physically demanding activities 0.88 0.87 0.84 0.76 0.88 0.68

10 Do a full day activities 0.86 0.84 0.78 0.84 0.84 0.59
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