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Abstract

Ankylosing spondylitis (AS), despite the development of modern science of rheumatic diseases, remains an insufficiently
studied pathology. Paradoxical for AS is the simultaneous activation of two opposing processes: osteoneogenesis and
osteoporosis (OP). We have described two clinical cases of patients with AS, diagnosed in the cardio-rheumatology
department of the University Hospital of Semey Medical University, where the opposing processes of osteoneogenesis and
OP coexist and predispose to pathological fracture of the spine.

Risk factors for OP such as duration of the disease, persistent high activity, C-reactive protein, BASDAI and BASFI
indices and reduced bone density values, along with a high process of osteogenesis - an immobilized spine due to ankylosis,
prolonged use of non-steroidal anti-inflammatory drugs and the lack of effect of basic therapy led to a fracture spine in the
clinical case of patient C. and suggests a high risk of fracture in the case of patient M.

To address the problem of pathological fractures in AS patients, early monitoring of bone mineral density, further studies
of the clinical use of DXA to assess the risk of fractures, and timely use of medications for the prevention and treatment of
OP in AS are required.

Keywords. Osteoporosis, ankylosing spondylitis, bone mineral density, dual-energy x-ray absorptiometry (DXA),
pathological vertebral fracture.
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1HAO «MeauumnHckuim yHusepcuteT Cemen», r. Cement, Pecny6nuka KasaxcraH.

Axkunoaupyrowmin cnongunut (AC) HeCMOTps Ha pa3BUTHE COBPEMEHHON Hayku peBMaTUYeckux 3aboneBaHui ocTaeTcs
HEeJoCTaTOYHO M3y4eHHOM natonorueir. [lapagokcanbHeiM ans AC  ABNISieTCS OLHOBPEMEHHAs aKTMBM3aUMs [OBYX
NPOTMBOMONOXHbIX NPOLIECCOB: OCTEOHeoreHe3a u octeonopo3a (Of1). Hamu onucaHbl ABa KNUHUYECKUX Cryyas NaLeHToB
¢ AC, OuarHoCTUpOBaHHbIM B YCIOBUSIX KapaMOpeBMAaTONOMM4Yeckoro otaeneHus YHusepcutetckoro rocnutans HAO
«MegmumHcknin YuuepcuteT Cemel», roe npeacTaBneHHble NpOTMBOMOMOXHLIE MPOLECCHl 0cTeoHeoreHesa u Ol
COCYLLECTBYIOT W MnpegpacrnonaraloT K naTonornyeckoMy nepeniomy Mo3BOHOYHWKA. Takue caktopel pucka Ol kak
ANUTENbHOCTL BONesHu, NepeucTMpyIoLLas BbiCOKasi akTMBHOCTb, C-peakTuBHbIN 6enok, uHaekcsl BASDAI u BASFI u
CHWKEHHbIE BEMMNYMHBLI KOCTHON NMOTHOCTW Hapsiy C BbICOKUM NPOLECCOM OCTEOreHe3a — 06€3ABIKEHHBIM NO3BOHOYHUKOM
BCNEeACTBUE aHKWMO30B, MPOJOMKMTENBHONO NprYeMa HecTepOMaHbIX MPOTUBOBOCMANMTENBHBLIX MpenapaToB U OTCYTCTBUS
agpcpekTa HasncHOM TEpanun NPUBEN K NEPENOMy MO3BOHOYHMKA B KIMHWYECKOM Cryyae nauweHTkn C. w npegnonaraet
BbICOKMI pUCK nepernoma B cnyyae nauuenta M. [ns pewweHus npobrembl naTonoruyeckux nepenomos y nauueHtoB AC
TpebyeTcs paHHUA MOHUTOPUHT MMUHEPAarbHOW MAOTHOCTM KOCTHOW TKaHu, ganbHeMWwwe WCCredoBaHWs KIMHUYECKOro
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npumeHeHns DXA Ans oueHKW pucka NepenomoB U CBOEBPEMEHHOE MPUMEHEHWEe MeOMKaMEHTO3HbIX CPEeAcTB Ans
npocpunakTuku 1 neveHus O npu AC.

Knioueeble cnosa. Ocmeonopos,  aHKUMoO3upytowull  cnoHOUUM,  MUHepanbHas  NAOMHOCMb — Kocmu,
dsyxaHepeemuyeckasi peHmaeHogckasi abcopbyuomempusi, Namoso2uyecKull Nnepesiom NO38OHKa.
Tyiiingeme

KINMWHUKATbIK XKAfOAWU MbICANBbIHAAfbl AHKUITO3OAYLUbI
cCnoHAUNUT KE3IHAErN OCTEONOPO3 BEH OCTEOINEHE3 -
KAPAMA-KAPCbI YPAOICTEPAIH BENCEHAIPINYI
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Axkunosgaywsl cnoHaunoaptput (AC) peBmatukanblk aypynapfblH, 3amaHayw fbiflbIMbIHbIH, AaMyblHA KapamacTaH
TOMbIK, 3epTTeNnMereH natonoruss Gonbin  ecentenedi. AC ylWiH kapama-kapCbl €Ki ypaicTiH: ocTeoreHe3 OeH
ocTeonopo3abiy, Oip mesetTeri GenceHmipinyi napagokcanbabl Gonbin Tabbinagbl. bisgin, makanaga KeAK, «Cemeit
MeanUMHa YHUBEPCUTETIHIHY YHUBEPCUTETTIK rocnuTanivge aHbiktansaH AC eki Haykac cunatTansaH, OH4A OMbIPTKaHbIH,
NaTonormAnbIK, CbiHbIFbIHA 9KeNin COKThIPFAH Kapama-KapcChl eki ypaic — ocTeoreHe3 6eH octeonopo3dbiH, Oip meseTTe
BamyblHbIH, aCepi peTiHae KepiHic TankaH. OCTeonoposabiH, aypy y3aKTbiFbl, NepeucTupneyLi xoraprbl 6enceqginik, C-
peaktueTi 6enok, BASDAI xaHe BASFI nHaekcTepi, Cyiiek Tbifbl3ablfbiHbIH TOMEHAEY Tapisai Kayin aktopnapbiMeH
OCTEOreHe3fiH, orfapblnafaH ypaiCi — aHKWMNO3 cangapbiHaH OMbIPTKA KO3FamnFblWTbIFbIHBIH, KOMbINYbLI, CTEPOUATHI
KabblHyra Kapcbl NpenapaTTapibl y3ak, yakblT kabbingay XsHe 0asncTi emHiH TuiMmciagiri C. HaykacTa OMbIPTKAHbIH,
CblHyblHa XaHe M. HaykacTa CblHyabIH XofapFbl KayinTiniriHe akenepi. Matonorusnbik, CbiHbIKTbIH, AC HaykacTapbiHaa
angbiH any yiliH CyieK TiHiHiH, TbiFbI3AbIFbIH epTe MOHWUTOpMay, CbiHy kayniH Gafanay makcatbiHga DXA knuHukambik,
KONMZaHbINybIH apbl Kapai 3epTTey XoHe OCTEOMOpO3AblH, anabiH any MakcaTbiHha eMAiK npenaparttapgbl YakbiTbimbl
Kabbinaay WwapanapbliH Xyprizy KaxerT.

Tyliindi ce3dep. Ocmeonopo3, aHKuMo30aywbl CNOHOUToapmMpUm, Ccylekmiy  MuHepansObl
eKiaHepaemuKanbIK peHmeeHoik abcopbuLOMEMPUST, OMbIPMKaHbIH NAMOI0_USbIK ChIHbIFbI.
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Introduction aggravates the course of the disease and leads to disability

Ankylosing spondylitis (AS), despite the development of
modern science of rheumatic diseases, remains an
insufficiently studied pathology. Open questions of the
etiology of the disease, pathogenetic mechanisms of the
development of chronic progressive inflammation of the
axial skeleton, the development of enthesopathies, and
systemic manifestations.

In later stages of the disease, the combination of
persistent inflammation and structural damage can lead to
decreased bone mass and disruption of bone
microarchitecture, affecting bone strength. Pathological
bone formation is one of the signs of spondyloarthritis. With
AS, progressive ankylosis develops, which significantly

[11.

A feature of the pathomorphology of AS is the
simultaneous activation of two opposing processes:
osteoneogenesis and osteoporosis (OP). Inflammation in
AS is associated with trabecular bone loss, leading to the
development of OP, but also with bone formation, leading to
the development of ankylosis in the spine and peripheral
joints. So, what is primary in AS is inflammation or
osteogenesis or is it a single pathogenetic mechanism with
elements of a physiological protective response - a question
that is still relevant today [2,4].

The pathogenesis of bone loss at local and systemic
levels predominantly involves inflammatory status, cytokine
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release, and autoantibody production. Indeed, inflammation
of the spine leads to loss of trabecular bone mass and
leads to an increased risk of fractures. Briot K. et al.
determined that the presence of MRI changes defined as
osteitis increased the risk of low bone mineral density
(BMD) fivefold in the spine, and was also the single best
determinant of low BMD in the hip [12,18].

An increased risk of vertebral fractures has been
described among patients with AS [12], with an estimated
prevalence of morphometric vertebral fractures as high as
31% [18]. These high rates have been associated with
inflammatory activity and structural damage, which can lead
to overall bone loss especially in areas affected by bone
marrow edema and osteitis [10], leading to decreased
spinal flexibility [15,17]. Davey-Ranasinghe et al suggested
that all patients with AS should undergo DXA examination
of the femoral neck or lateral pelvis within the first 10 years
after diagnosis, since new bone formation and systemic
osteoporosis co-occur in patients with ASA [3].

Thus, osteoporotic vertebral fractures should be
considered in any ASA patient with neck and/or back pain
that has changed in intensity or pattern from baseline.

We have described two clinical cases of patients with
AS, diagnosed in the cardiorheumatology department of the
University Hospital of Semey Medical University, where the
opposing processes of osteoneogenesis and osteoporosis
coexist and predispose to pathological fracture of the spine.

Clinical case 1.

Patient C., 70 years old. Upon admission, complaints of
pain in large joints, mainly in the hip, limitation of
movements due to pain, heaviness when walking, pain in
the spine, general weakness.

History of the disease. According to the patient, articular
syndrome has occurred since 2011. In 2015, a diagnosis
was made: Ankylosing spondylitis, Grade 3. Systemic
osteoporosis. HLA-B 27 positive. Periodically receives
treatment from a local doctor: NSAIDs in the form of tablets,
calcium supplements, chondroprotectors, B vitamins. She
does not take basic medications, she stopped them on her
own.

Musculoskeletal system: “posture of the supplicant’,
moves with the help of a cane. Severe kyphoscoliotic
deformity of the spine, limited range of motion in the
cervical, thoracic, and lumbar regions, palpation of the
spinous processes and paravertebral points is painful. The
intercostal spaces are narrowed, the course of the ribs is
oblique. Joints of the hands without visible deformation,
palpation is painless. The shoulder joints are painful on
palpation, with severe stiffness. Pain in the hip joints and
liosacral joints. The knee joints are deformed and
moderately painful on palpation.

Disease Activity Index (BASDAI) - 5; functional disease
index (BASFI) - 8, disease activity index (ASDAS) - 2.5;
presence of human leukocyte antigen B27 (HLA-B27) -
positive; erythrocyte sedimentation rate (ESR) - 35
mm/hour and C-reactive protein (CRP) — 25.5 mg/L. This
patient underwent radiography of the thoracolumbar and
cervical spine in direct and lateral projection (Fig. 1,2).

Conclusion based on radiography of the
thoracolumbar spine. Spondylopathy due to systemic
osteoporosis. Pathological fracture of bodies Th7-Th8-

Th10, L5, (Genant-2). Fish-like deformation of all vertebrae.
Ankylosing spondylitis, Grade 3. Bilateral sacroilitis.

X-ray densitometry: BMD of the femoral neck — 0.41
mg/m, BMD of the lumbar spine — 0.71 mg/m.

Figure 1. X-ray of the thoracic spine.

Kyphotic curvature of the thoracic region, changes in
the shape of the vertebrae like “fish” and wedge-shaped
deformities in the T7-T10 segment. The height of the
intervertebral discs is sharply reduced in all segments;
between the vertebral bodies in T7-T12, brackets are
identified that block the motion segments, osteoporosis.

(Figure 1. An x-ray of the thoracic spine in 2 projections
No. 4257-8 reveals kyphotic curvature of the vertebrae, fish-
shaped changes in the shape of the vertebrae and wedge-
shaped deformity in the Th7-T10 segment. The height of
the intervertebral discs is sharply reduced in all segments;
between the vertebral bodies in Th7-Th12, brackets are
identified that block the motion segments, 0steoporosis)

Clinical case 2.

Patient M., 45 years old. Upon admission, complaints of
pain along the entire spine, limitation of movements due to
pain in all parts of the spine, mostly in the cervical spine,
morning stiffness during the day, pain in the shoulder joints,
more on the right, pain in and swelling of the right knee
joint, weight loss

History of the disease. According to the patient, the
disease began with pain in the cervical spine. Previously,
he received treatment from a neurologist with a diagnosis of
spondylosis, and took NSAIDs. Diagnosis: Ankylosing
spondylitis was diagnosed in 2016. He received hospital
treatment for the first time in 2019, due to increased pain,
limited movement in the spine, pain in the knee joints (dz:
Ankylosing spondylitis, peripheral form, late stage, high
activity, with extra-axial (arthritis of the left knee joint)
manifestations, x-ray stage IV. Osteoporosis). He took
Sulfasalazine from 2019-2022, without effect. Constantly
took NSAIDs in various dosages.

Musculoskeletal system: Movement is difficult, he has a
limp. The “posture of the supplicant’. Severe thoracic
kyphosis, cervical lordosis.
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Figure 2. X-ray of the lumbar spine.
Diffuse osteoporosis. The height of the intervertebral discs is reduced in all segments, the L5 body has
a wedge-shaped deformity. The endplates of the vertebral bodies are sclerotic, brackets are defined between
the bodies of all vertebrae L1-L4, blocking the motion segments, the sacroiliac joints are narrowed and sclerotic.
(Figure 2. Diffuse osteoporosis. The height of the intervertebral discs is reduced in all segments, the L5 body
has a wedge-shaped deformity. The endplates of the vertebral bodies are sclerotic, between the bodies of all
vertebrae L1-L4 there are brackets blocking the motion segments, the sacroiliac joints are narrowed and sclerotic).

Pain on palpation of the cervical, thoracic, lumbar spine.
Sharply limited movement in all planes in the cervical,
thoracic, lumbar spine, positive “platform” symptom,
smoothness of lumbar lordosis, defence of the back
muscles. Soreness of the sternoclavicular joints. Pain on
palpation of the left shoulder joint, limitation of movement
due to pain in the form of severe stiffness.

The head is in a forced position, tilted to the left. Pain
on palpation and swelling of the right knee joint.

Disease Activity Index (BASDAI) - 6; disease
functional index (BASFI) - 9, disease activity index
(ASDAS) - 3; presence of human leukocyte antigen B27
(HLA-B27) - positive; erythrocyte sedimentation rate
(ESR) — 17 mm/hour and C-reactive protein (CRP) -
18.87 mg/L. This patient underwent radiography of the
thoracolumbar and cervical spine in direct and lateral
projection (Fig. 3,4,5).

Figure 3. X-ray of the cervical spine:
Reduction of the height of the intervertebral discs in all segments of the spine; brackets are determined
between the vertebral bodies, blocking the motion segments. The joints of the spine are narrowed and sclerotic.
(Figure 3. Reduction of the height of the intervertebral discs in all segments of the spine; brackets are determined
between the vertebral bodies, blocking the motion segments. The joints of the spine are narrowed and sclerotic).
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Figure 4. X-ray of the thoracic spine.

Kyphotic curvature of the thoracic region, decreased height of the

intervertebral discs in all segments, brackets are identified

between the vertebral bodies, blocking the motion segments.

Osteoporosis.
(Figure 4. Kyphotic curvature of the thoracic region,

decreased height of the intervertebral discs in all segments,

brackets are identified between the vertebral bodies,
blocking the motion segments. Osteoporosis).

Conclusion based on radiography of the cervical,
thoracolumbar spine and sacrailiac joints: straightening of
physiological lordosis and severity of thoracic kyphosis,
reduction in the height of intervertebral discs in all segments of
the spine, brackets are identified between the vertebral bodies,
blocking the motion segments. The joints of the spine are
narrowed and sclerotic. Osteoporosis. Ankylosis of the
sacroiliac joints on both sides.

X-ray densitometry: BMD of the femoral neck — 0.76 mg/m,
BMD of the lumbar spine — 0.92 mg/m.

Discussion.

In the presented clinical cases in patients with active ASA,
the disease is characterized by two paradoxical processes - AP
and increased bone formation (syndesmophytes and
ankylosis). AP, which led to pathological fractures in patient S.,
has a complex genesis and is considered both a manifestation
of ASA disease and as postmenopausal. The standard method
for assessing a vertebral fracture is x-ray of the thoracolumbar
spine. However, there is no gold standard for defining
osteoporotic vertebral fracture [7].

A number of methods have been developed for interpreting
spinal radiographs, including the semi-quantitative Guenant
method [8], which has been used as the standard in a number
of key osteoporosis studies. However, the current preference is
for DXA, which has much less radiation than standard
radiography, and a number of studies have shown good
agreement between the two methods [15].

Several cross-sectional studies have shown that hip bone
density is associated with osteoporotic fractures independent of
lumbar spine BMD measurements in postmenopausal women.
Prospective studies have also shown that hip bone density
predicts fractures in postmenopausal women and older men
[5].

In the presented clinical cases, both patients underwent
DCA in two anatomical zones - the lumbar spine and the
femoral neck. It is necessary to take into account the presence
of syndesmophytes, which can cause a pseudo-increase in

|
i

&' / "‘;f:.!'

Figure 5. X-ray of the sacroiliac joints.

Ankylosis of the joints on both sides, the L1-L4 vertebral

bodies are connected with staples, the height of the
intervertebral spaces is reduced.
(Figure 5. X-ray of the pelvic: ankylosis on both sides, the
L1-L4 vertebral bodies are connected with staples, the

height of the intervertebral spaces is reduced).

mineral density, and extraspinal bone can level out
osteoporosis in the spine.

It is known from the literature that vertebral fractures do not
occur uniformly along the spine, but, as shown in
postmenopausal and senile osteoporosis, they occur more
often in the midthoracic and thoracolumbar regions. In addition
to load (height, weight, muscle forces, movements such as
bending), other factors play a role in fracture, for example:
spinal curvature and heterogeneity of BMD between vertebrae,
and spinal stiffness in ASA may also contribute to the risk of
fracture [6,11].

Risk factors for AP such as duration of the disease,
persistent high activity, C-reactive protein, BASDAI and BASFI
indices and reduced bone density values, along with a high
process of osteogenesis - an immobilized spine due to
ankylosis, prolonged use of non-steroidal anti-inflammatory
drugs and the lack of effect of basic therapy led to a fracture
spine in the clinical case of patient S. and suggests a high risk
of fracture in the case of patient M. Thus, OP and osteogenesis
coexist in AS and solving the problem of pathological fractures
requires early monitoring of bone mineral density with the use
of medications for the prevention and treatment of OP.

The densitometry results of our clinical cases are
consistent with the studies of Kang KY et al. High disease
activity associated with inflammation and new bone formation,
spinal dysfunction and mobility as assessed by BASFI and
BASMI was found to be associated with low levels of bone
density at the femoral neck (DXA of the hip) in patients with AS
[18].

However, the clinical use of DXA to assess fracture risk in
patients with AS has not been well studied. Based on a meta-
analysis [19] of prospective population-based cohorts from
countries around the world studying hip DXA in predicting
fracture risk, a threshold value for bone degradation was
determined. However, it is unclear whether this threshold can
be used in patients with AS of any ethnicity, since ethnicity
influences the predictive ability of hip DXA for fracture [14].
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We think that further research is needed into the clinical
use of hip joint DXA to assess fracture risk in patients with AS.

Limitations of the study. We did not examine the influence of
treatment and laboratory parameters on the development of
osteoporosis in patients with AS.
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