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Despite great progress in the treatment 
of patients with axial spondyloarthritis 
following the introduction of targeted 
therapies that block pro-inflammato-
ry cytokines tumour necrosis factor 
(TNF) and interleukin-17, onset and 
initiating mechanisms of disease re-
main ill understood. Preclinical studies 
have provided support for biomechani-
cal stress as trigger for disease (1). 
Whereas inflammation-induced loss 
of bone mass and stability in the spine 
and the sacroiliac joint (SIJ) have been 
suggested as factors driving the pro-
gressive ankylosis of the SIJ and the 
spine in the subpopulations of patients 
suffering from the ankylosing spondy-
litis (AS) subtype. In this issue of the 
journal, Masi and colleagues describe a 
series of intriguing novel observations 
on the association between idiopathic 
hypoparathyroidism (iHPoPT) with 
an axial spondyloarthritis (SpA)-like 
phenotype (iHPoPT/SpA) (2). As de-
scribed in a comprehensive review of 
14 cases from the literature, patients 
with iHPoPT/SpA (11 male, 3 female) 
all presented in middle age (range: 
29–62 years) with insidious onset of a 
combination of clinical (axial skeleton 
pain, stiffness, limitation of motion, 
and AS-like posture) and radiographic 
(syndesmophytes and enthesophytes) 
features of SpA. When compared to 
a Spanish cohort of 842 patients with 
AS, iHPoPT/SpA had greater involve-
ment of neck and hip symptoms and 
were significantly older at age of dis-
ease onset and diagnosis (3). Notably, 
in iHPoPT/SpA, radiographic evidence 
of sacroiliitis and HLA-B27 positive 
status were found in one and two cases, 
respectively. The authors conclude that 
iHPoPT/SpA is a clinical phenotype 
with SpA-like radiographic signs of 

disease and explore potential differ-
ences and commonalities between iH-
PoPT/SpA and AS in terms of immuno-
logical and biomechanical pathophysi-
ologic contributions (2).
iHPoPT is a rare genetic disease char-
acterised by low parathyroid hormone 
levels and low serum calcium leading 
to predominant clinical manifesta-
tions of neuromuscular irritability (4). 
Aside from muscle cramps and tetany 
caused by neuromuscular hyperactivity, 
ectopic calcifications (i.e. nephrocalci-
nosis, corneal calcifications) also occur 
in hypoparathyroid disorders; however, 
these calcium deposition features are 
considered more related to treatment 
with calcium and vitamin D supple-
mentation and not hypocalcaemia itself. 
Thus, the axial symptoms and entheso-
phyte/syndesmophyte formation seen 
in the iHPoPT/SpA cases – where hy-
poparathyroidism was diagnosed and 
managed after SpA symptom onset – 
are suggested by Masi et al. to be best 
interpreted as being caused by chronic 
and excessive neuromuscular input as 
opposed to altered calcium metabolism. 
Masi et al effectively suggest that the 
SpA-like phenotype evident in iHPoPT 
supports a hypothesis that excessive 
and sustained muscle contraction con-
tributes to SpA pathogenesis in those 
with genetic and immune predisposi-
tion (2). Although these observations 
are far from being conclusive evidence, 
they are nonetheless an important ini-
tial contribution to understanding thus 
far elusive biomechanical contributors 
to SpA based on patient observations.
Other observational evidence in both 
SpA and conditions with similar patho-
anatomic localisation support a role for 
mechanical stress in SpA pathophysiol-
ogy. For example, osteitis condensans 
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ilii (OCI) is a non-inflammatory con-
dition characterised by sclerosis (with 
or without pain symptoms) of the ilial 
side of bilateral SIJ. Given that OCI 
classically occurs in the peripartum 
period, SIJ changes are attributed to 
mechanical strain and relaxation of the 
pelvis to support child birth (5). Fur-
ther, SIJ abnormalities mimicking SpA 
on MRI (i.e. bone marrow oedema) are 
commonly found in both postpartum 
women (6) and athletic populations 
(7). Since the SIJ are critical for proper 
transfer of loads between the lower 
extremity and spine (8) and both child-
birth and athletics impart exaggerated 
stress through the SIJ, there is a logi-
cal biomechanical connection between 
the osseous abnormalities seen in these 
benign conditions with sacroiliitis and 
bone formation in SpA.
The pathophysiology of SpA is in-
completely understood and involves 
multiple interconnecting factors, in-
cluding genetic risk and altered innate 
immune, adaptive immune, and tissue 
repair pathways (9). Since it remains 
uncertain whether current standard-of-
care therapies (i.e. TNF inhibitors) can 
fully prevent spinal damage and bone 
formation in AS (10), it is essential to 
better understand all of the contribu-
tors to SpA pathogenesis, including 
biomechanical factors. Even though 
chronic mechanical stress through the 
SIJ and entheses is commonly cited 
as a potential trigger for early disease 
(9), the exact nature of biomechanical 
inciters remains unknown. Of note, the 
hypothesised mechanisms contributing 
to onset of disease (i.e. local microdam-
age) differ from insights into the new 
bone formation process where a role for 
systemic bone loss and instability trig-
gered by inflammation, was recently 
suggested (11).
Studies from animal models and hu-
mans indeed highlight the link between 
both excessive extrinsic (e.g. loading, 
microinjury, and trauma) and intrinsic 
(e.g. inherent properties of muscle-
tendon-enthesis unit) biomechanical 
factors to inflammatory arthritis and 
enthesitis in SpA. Regarding animal 
models, study of a TNF-driven model 
of SpA showed that hindlimb unloading 
prevented inflammatory disease onset, 

whereas overloading from voluntary 
running in both collagen-induced ar-
thritis (CIA) and collagen antibody-in-
duced arthritis (CAIA) models contrib-
uted to arthritis progression (12). Addi-
tionally, in a survey of over 1000 pa-
tients with AS, nearly half cited injury 
or trauma as an inciting factor in their 
disease onset (13). Giving evidence to 
possible intrinsic biomechanical fac-
tors, a cohort of 24 AS patients was 
found to have greater lumbar paraspinal 
muscle resting stiffness as measured 
by myotonometry compared to age- 
and sex-matched healthy controls (14). 
The primary question from this study 
is whether differences in muscle bio-
mechanical properties contributed to or 
were caused by SpA pathogenesis (i.e. 
the chicken versus the egg phenom-
enon). As an important step forward, 
observations from the Masi et al. study 
give more support that intrinsic myo-
tendinous alterations (i.e. chronic neu-
romuscular overactivity) may contrib-
ute to SpA symptoms and enthesopathy 
(2). Ultimately, clarification of the po-
tential biomechanical contributors will 
be critical for proper patient and fam-
ily member counseling regarding SpA 
treatment and prevention.
Despite the question of mechanical 
loading from physical activities con-
tributing to disease onset and perpetua-
tion in SpA, there is also significant evi-
dence supporting the beneficial effects 
of exercise and physical therapy on SpA 
disease activity, pain, and function (15). 
These contrasting findings regarding 
exercise in SpA suggest that perhaps 
there is an optimal amount of physical 
activity along the spectrum between 
detrimental and beneficial mechanical 
loading (11). However, there remain 
several unanswered questions regard-
ing the specific mode, dose, and inten-
sity of exercise to prescribe for SpA. 
For instance, for persons with exagger-
ated inflammatory and repair responses 
to physical loading, does avoidance of 
high-intensity activities (i.e. those that 
impart high loading through SIJ and en-
theses) help in preventing SpA progres-
sion? Conversely, for persons with or 
at-risk for SpA who have intrinsic mus-
cular hyperactivity or hypertonicity, 
are mobility, stretching, and muscle re-

laxation activities (e.g. yoga or massage 
therapy) most helpful? Further, what is 
the effect of pharmacotherapy com-
bined with exercise (e.g, TNF inhibitors 
with resistance and aerobic training) on 
preventing damage and bone formation 
in SpA? Finally, do current approaches 
that include muscle strengthening, in 
particular for the core, increase mus-
cular contributions to stability of the 
spine and thereby reduce the need for 
a stabilising endogenous ankylosing 
response? To answer these challenging 
questions, further well-designed stud-
ies are needed to: 1) better understand 
the specific biomechanical mechanisms 
and molecular signalling in SpA; 2) de-
velop clinical tools to assess SpA bio-
mechanical alterations; and 3) create 
specific physical and pharmacologic 
interventions targeting biomechanical 
pathways. Future keen observations 
and clinical reasoning – such as those 
from Masi et al and others in this field 
– will ultimately advance knowledge of 
the biomechanical factors contributing 
to SpA to the benefit of all patients with 
inflammatory arthritis.

References
  1.	JACQUES P, LAMBRECHT S, VERHEUGEN E 

et al.: Proof of concept: enthesitis and new 
bone formation in spondyloarthritis are driv-
en by mechanical strain and stromal cells. 
Ann Rheum Dis 2014; 73: 437-45.

  2.	MASI AT, JORGENSON LC, ILAHI S: The axial 
spondyloarthritis clinical phenotype in idi-
opathic hypoparathyroidism: critical review 
of concept that muscular hypercontractility 
can induce enthesopathy lesions. Clin Exp 
Rheumatol 2021; 39: 1422-1431.

  3.	COLLANTES E, ZARCO P, MUNOZ E et al.: 
Disease pattern of spondyloarthropathies in 
Spain: description of the first national regis-
try (REGISPONSER) extended report. Rheu-
matology (Oxford) 2007; 46: 1309-15.

  4.	MANNSTADT M, BILEZIKIAN JP, THAKKER 
RV et al.: Hypoparathyroidism. Nat Rev Dis 
Primers 2017; 3: 17080.

  5.	PARPERIS K, PSARELIS S, NIKIPHOROU E: 
Osteitis condensans ilii: current knowledge 
and diagnostic approach. Rheumatol Int 
2020; 40: 1013-9.

  6.	AGTEN CA, ZUBLER V, ZANETTI M et al.: 
Postpartum bone marrow edema at the sac-
roiliac joints may mimic sacroiliitis of axial 
spondyloarthritis on MRI. AJR Am J Roent-
genol 2018; 211: 1306-12.

  7.	WEBER U, JURIK AG, ZEJDEN A et al.: MRI of 
the sacroiliac joints in athletes: recognition of 
non-specific bone marrow oedema by semi-
axial added to standard semi-coronal scans. 
Rheumatology (Oxford) 2020; 59: 1381-90.

  8.	VLEEMING A, SCHUENKE MD, MASI AT, 



1271Clinical and Experimental Rheumatology 2021

Biomechanical stress in axial SpA from iHPoPT / B.J. Andonian & R. Lories

CARREIRO JE, DANNEELS L, WILLARD FH: 
The sacroiliac joint: an overview of its anat-
omy, function and potential clinical implica-
tions. J Anat 2012; 221: 537-67.

  9.	WATAD A, BRIDGEWOOD C, RUSSELL T, 
MARZO-ORTEGA H, CUTHBERT R, MCGONA-
GLE D: The early phases of ankylosing spon-
dylitis: emerging insights from clinical and 
basic science. Front Immunol 2018; 9: 2668.

10.	van der HEIJDE D, LANDEWÉ R: Inhibition of 
spinal bone formation in AS: 10 years after 
comparing adalimumab to OASIS. Arthritis 
Res Ther 2019; 21: 225.

11.	 van MECHELEN M, LORIES R: Spondylo-
arthritis on the move: biomechanical benefits 
or harm. Curr Rheumatol Rep 2020; 22: 35.

12.	CAMBRE I, GAUBLOMME D, SCHRYVERS N 
et al.: Running promotes chronicity of arthri-
tis by local modulation of complement acti-
vators and impairing T regulatory feedback 
loops. Ann Rheum Dis 2019; 78: 787-95.

13.	ANSELL RC, SHUTO T, BUSQUETS-PEREZ N, 
HENSOR EM, MARZO-ORTEGA H, MCGONA-
GLE D: The role of biomechanical factors in 
ankylosing spondylitis: the patient’s perspec-
tive. Reumatismo 2015; 67: 91-6.

14.	ANDONIAN BJ, MASI AT, ALDAG JC et al.: 
Greater resting lumbar extensor myofascial 
stiffness in younger ankylosing spondylitis 
patients than age-comparable healthy volun-
teers quantified by myotonometry. Arch Phys 
Med Rehabil 2015; 96: 2041-7.

15.	REGEL A, SEPRIANO A, BARALIAKOS X et al.: 
Efficacy and safety of non-pharmacological 
and non-biological pharmacological treat-
ment: a systematic literature review informing 
the 2016 update of the ASAS/EULAR recom-
mendations for the management of axial spon-
dyloarthritis. RMD Open 2017; 3: e000397.


