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Abstract

Peripheral arthritis can be triggered by a variety of causes, two of them being calcium pyrophosphate (CPP) disease and peripheral spondyloarthritis (pSpA). After the identification of pSpA, further paraclinical investigations
guided by the clinical context of the patient can help differentiate between different subsets of this pathology such
as reactive arthritis (ReA), psoriatic arthritis and spondyloarthritis (SpA) related to inflammatory bowel disease.
As in many other rheumatologic conditions, diagnostic criteria for pSpA are currently lacking. Classification criteria
were implemented for research purpose and were not designed to be used in the case of an individual patient.
Nevertheless, used with caution, classification criteria can serve as a valuable tool in guiding the diagnostic approach.
We describe the case of a 52 year-old man for which the final diagnosis of ankylosing spondylitis (AS) with overlapped ReA and concurrent CPP disease was made based on a complex decision-making process, along with
a comprehensive differential diagnosis. The association between SpA and crystal- induced arthritis is extremely
rare, with only a few cases being reported until now. In this particular case, ASAS classification criteria for pSpA
were able to strengthen the diagnosis.
Keywords: peripheral spondyloarthritis, ankylosing spondylitis, reactive arthritis, calcium pyrophosphate
disease, classification criteria

INTRODUCTION
Peripheral arthritis can be triggered by a variety
of causes and, most of the times, the diagnostic
workup is laborious, necessitating a careful anamne
sis and physical examination of the patient along
with several paraclinical investigations. At the same
time, the epidemiological background in disease de
velopment should not be overlooked. Degenerative,
infectious, autoimmune, malignant, traumatic, meta
bolic and idiopathic etiologies should be considered
in the differential diagnosis of peripheral arthritis, as
it will be illustrated in the following case report of a
patient diagnosed with peripheral spondyloarthritis
(pSpA) and concurrent calcium pyrophosphate
(CPP) disease. Proper diagnostic criteria, which are
a set of symptoms, sings and tests implemented in

order to guide the clinician in making the positive
diagnosis in an individual patient, are lacking for
most rheumatologic conditions due to their hetero
geneity.
In contrast to diagnostic criteria, classification
criteria are implemented to facilitate the inclusion of
a homogenous cohort in research studies, but were
not designed to be used for diagnostic purpose of
musculoskeletal diseases. Nevertheless, classifica
tion criteria can be a valuable tool and can come in
the aid of the clinician in certain situations.
Over the years several criteria that measure or
comprise indicators of inflammatory back pain in
the clinical evaluation were developed, specifically
in ankylosing spondylitis (AS). Chronologically, in
flammatory back pain was included in Rome criteria
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(1961), in New York criteria (1966), in Calin criteria
(1977), in the modified New York criteria (1984)
and later in Berlin criteria (2006) (1,2).
The first classification criteria for spondyloar
thri
tis, Amor criteria (1990) and The European
Spondyloarthropathy Study Group (ESSG) criteria
(1991), were designed to increase the sensitivity and
spe
cificity in classifying spondyloarthropathies
(3,4). Overtime, with a better understanding of di
sease pathophysiology and with improvements in
imaging techniques, new classification criteria had
to be elaborated, as was the case with SpA. Thus,
between 2009 and 2011, the Assessment of Spondy
lo
arthritis International Society (ASAS) has pu
blished new classification criteria, which distinguish
between axial SpA (axSpA) and peripheral SpA
(pSpA) based on the predominant axial or peripheral
involvement. The criteria for pSpA consist of peri
pher
al arthritis and/or enthesitis and/or dactylitis
plus some additional features. The patient may pre
sent one or more of the following features: uveitis,
psoriasis, inflammatory bowel disease, preceding in
fection, human leukocyte antigen (HLA)-B27 or sa
croiliitis on imaging. As an alternative, the patient
may present two or more of the following features:
arthritis, enthesitis, inflammatory back pain in the
past, dactylitis or family history of SpA (5-7). After
the identification of pSpA, further paraclinical in
vestigations guided by the clinical context of the pa
tient can help differentiate between the three different
subsets of this pathology: reactive arthritis (ReA),
psoriatic arthritis and SpA related to inflammatory
bowel disease.
As for axSpA, two subtypes are currently recog
nised: AS (with sacroiliitis on plain radiography, ac
cording to definitions of the modified New York crite
ria) and non-radiographic axSpA (2). In contrast with
ASAS classification criteria for pSpA, where the age
of the patient is not included, the entry criterion for
axSpA is the age at onset of less than 45 years.
As mentioned before, acute inflammatory attacks
in peripheral articulations can also be triggered by
deposition of different types of crystals, such as
monosodium urate crystals or CPP crystals. CPP dis
ease was first described over 50 years ago, in the
early 1960’ties, by McCarty et al. (8). Over 200 syn
ovial fluids were analysed by phase contrast and po
larized light microscopy. Along with the description
of optical characteristics of the crystals, there was
also a detailed depiction of the clinical manifesta
tions and radiographical findings of the CPP disease
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(9,10). Later on, in 2011, the European League
Against Rheumatism (EULAR) worked towards de
veloping a consensus regarding terminology, diag
nosis and management of CPP deposition and pub
lished a set of recommendations (11,12).
The association between SpA and crystal-in
duced arthritis, as presented in this paper, is extreme
ly rare, with only a few cases being reported until
now.

CASE REPORT
We present the case of a 52 year-old man with
known and well-controlled diabetes and arterial hy
pertension, who was hospitalized in our department
for myalgia and severe muscle weakness, fatigue
and who developed during the hospital stay multiple
debilitating asymmetric arthritides. He also reported
occasional inflammatory hip and low back pain. The
first symptoms appeared approximately 3 months
prior to admission, with progressive worsening and
development of physical impairment. From his med
ical history, it is worth mentioning that, some weeks
before the onset of the articular symptoms, the pa
tient described an episode of nausea, abdominal
cramping, fever and one loose stool, for which he
had been hospitalized, diagnosed with acute gastro
enteritis and treated with ciprofloxacin 500 mg twice
a day, for 7 days.
The physical examination at admission con
firmed the muscle weakness, especially in the lower
limbs, and revealed several swollen joints (both
knees – Figure 1A, right shoulder and right ankle –
Figure 1B) accompanied by local pain, redness and
warmth. No limitation of spinal mobility or chest ex
pansion was found.
Laboratory tests were in correlation with the clin
ical manifestations, showing important inflammato
ry syndrome, increased ferritin level, low serum iron
concentration and mild normocytic anemia (Figure
2A). Serum protein electrophoresis showed a mild
decrease in albumin level and an increase in alpha
fraction, as a marker of inflammation.
The diagnostic workup was complex and several
pathologies had to be excluded before the final diag
nosis to be made. Possible conditions that were in
cluded in the differential diagnosis consisted of in
flammatory muscle disease, malignant etiology,
septic arthritis, rheumatoid arthritis, polymyalgia
rheumatica, ReA and CPP disease and were subse
quently investigated.
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FIGURE 1. (A) Bilateral knee joint swelling. (B) Right ankle joint swelling)

Two weeks before admission, the patient had
been evaluated in another medical department where
he underwent abdominal ultrasound and computer
tomography of the chest, abdomen and pelvis, as
well as upper endoscopy and colonoscopy, without
any relevant finding. After ruling out a malignant
etiology, electrophysiological tests were performed
and the result did not orientate towards inflammato
ry muscle disease. In addition, muscle enzymes were
normal and the myositis antibody panel was nega
tive. Rheumatoid factor was absent and uric acid
level fell within reference range. The synovial fluid
obtained from two ultrasound-guided aspiration pro
cedures was analysed and the culture did not identify
any infectious pathogen. The patient was afebrile
during the hospitalisation. Cardiac ultrasound was
also performed in order to rule out endocarditis.
Furthermore, even though the culture from the
synovial fluid was negative, its analysis proved to be
essential in the diagnostic process. Microscopic ex
amination revealed inflammatory cells and immuno
logical test revealed negative rheumatoid factor but
when the polarized light technique was used, the
synovial fluid showed multiple crystals with a posi
tive sign of birefringence and with a suggestive
shape for CPP crystals (Figure 2B).
TABLE 1. Relevant laboratory findings – initial and one
month later results
Blood
test
Hemoglobin
MCV
MCH

Initial
result
11.3 g/dl
88.4/fL
28.5/pg

CRP
ESR
Fibrinogen
Ferritin
Serum iron

159 mg/l
112 mm/h
671 mg/dl
601 µg/l
27 µg/dl

1 month
later
10.5 g/dl
85.1/fL

Normal value
13-17.5 g/dl
78-100/fL

28.0/pg
26.5-34/pg
98.17 mg/l
0-5 mg/l
42 mm/h
2-20 mm/h
170-420 mg/dl
20-250 µg/l
34 µg/dl
70-180 µg/dl

Blood
test
Anti-Salmonella antibodies

HLA B-27

Initial
result
1/320
AntiSalmonella
agglutinins;
BO, DO.
Positive

1 month
later
-

Normal value
Negative ≤1/80

-

-

MCV = mean corpuscular volume; CRP = C-reactive protein; ESR = erythrocyte sedimentation rate;

FIGURE 2. Microscopic analysis of the synovial fluid
(polarized light microscopy).
Synovial fluid smear with frequent polymorphonuclear
cells, rare synoviocytes. Polarized light microscopy: short,
rhomboidal and positively birefringent crystals, suggestive
for CPP crystals

As the patient mentioned an episode of loose
stool before symptoms’ onset and knowing that ReA
with an intestinal or genital trigger can also display
acute episodes of peripheral arthritis, some of the
frequently involved etiologies were investigated.
Tests for hepatitis and HIV were negative, as
potential viral causes. With regard to gastrointestinal
and genital triggers, the patient tested negative for
Chlamydia trachomatis, Yersinia and Helicobacter

182

Pylori antibodies, while Salmonella antibodies were
found positive (Figure 2A). Prostate-specific antigen
was in normal range.
It is worth to further emphasize that the patient
did not complain about axial pain or other peripheral
arthritides in the past years. Concerning the inflam
matory hip and low back pain, even though it was not
as debilitating as the peripheral arthritides, imaging
investigations were employed. Sacroiliac (SI) joint
radiography showed bilateral joint space narrowing
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and subchondral sclerosis, interpreted as bilateral
grade III sacroiliitis (Figure 3(A)), suggesting an old,
undiagnosed AS. Further magnetic resonance imag
ing (MRI) examination added useful information
with the identification of inflammatory and structural
lesions in the SI joints together with pelvic enthesitis.
The MRI report described active inflammatory le
sions of bone marrow edema and enthesitis, along
with bilateral joint space narrowing, subchondral
sclerosis and fat metaplasia (Figure 3(B)).

FIGURE 3. Imaging examinations of the patient. (A) Radiography of the pelvis (anterior-posterior projection); bilateral SI
joint space narrowing and subchondral sclerosis. Bilateral grade III sacroiliitis. MRI of the SI joints (B, C and D).
(B) PD-fat saturated, transverse view; Bone marrow edema of the right sacroiliac joint (white arrow) (C) T1 TSE, transverse view; SI joint space narrowing and bilateral hypointense signal in both margins of the SI joint (white arrows). (D) T2
TSE, coronal view. Fat metaplasia (white arrows) hyperintense signal - a sign of previous inflammation

Besides being a valuable tool in the joint aspira
tion procedure and in guiding the administration of
intraarticular corticosteroid treatment, ultrasound
examination showed Achilles enthesitis at the right
ankle, which correlates well with the previously
mentioned findings.
The likelihood of ReA explaining the clinical pic
ture of the patient was further increased when he
tested positive for HLA-B27. Moreover, when the
test came back positive, he mentioned his sister was

diagnosed years ago with HLA-B27 positive anky
losing spondylitis. The patient had no personal or
familial history of uveitis, inflammatory bowel dis
ease or psoriasis.
All the clinical and paraclinical investigations led
to the final diagnosis of long term-evolution anky
losing spondylitis with overlapped ReA and concur
rent CPP disease. Treatment consisted of systemic
and intraarticular glucocorticoids (GC) followed by
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an oral nonsteroidal anti-inflammatory drug
(NSAID), sulfsalazine with progressive dose in
crease up to 3 g per day and colchicine 1 mg per day.
A 10 day-course for two consecutive months of anti
biotic treatment with ciprofloxacin 500 mg twice a
day was associated. Alongside the above mentioned
treatment, the patient received his usual antihyper
tensive and antidiabetic drugs. One month later, the
patient still reported inflammatory pain in the joints.
Laboratory tests revealed a slight improvement com
pared with the initial ones (Figure 2A), but without a
major change in regard to the biological inflammato
ry syndrome.

DISCUSSIONS
Prompt identification and treatment of ReA and
CPP disease can be challenging for many reasons, as
was illustrated in the above case, where multiple dis
eases had to be excluded. The final diagnosis was
made based on a complex decision-making process
conducted by the clinician.
To begin with, there are no validated diagnostic
criteria for pSpA and there is no gold-standard test to
be performed. Moreover, several diagnostic criteria
have been proposed for ReA, but to date none of
them has been validated (13). Thus, the diagnosis is
based on the clinical presentation and exclusion of
other possible causes (Figure 4) (14). Rheumatolog
ic diseases usually progress over a long period of
time and have multisystem involvement, with heter
ogeneous manifestations. Therefore, only an experi
enced medical professional is able to make a correct
diagnosis by putting together all the findings. When
diagnostic criteria are lacking, if used carefully, clas
sification criteria could serve as diagnostic criteria
when applied in a similar setting, such as in a rheu
matology department where patients suspected of
spondyloarthritis (SpA) are usually referred to (15).
Even though classification criteria are generally ap
plied on a group of patients and were designed for
research purposes only, in specific situations, after
ruling out other possibilities, they could facilitate the
diagnosis in an individual patient. In regard to the
presented case, looking over the ASAS classification
criteria for pSpA published in 2011, the patient had 6
features framed in the classification of this patholo
gy. He had multiple arthritides, inflammatory low
back pain, familial history of SpA, enthesitis on ul
trasound and MRI images and a positive result for
HLA-B27. He also had an enteric infection with pos
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itive Salmonella antibodies before the onset of artic
ular symptoms. As the patient reported, his inflam
matory back pain along with all the peripheral
arthritides firstly appeared 3 months prior to hospital
admission, at the age of 52. Looking back to the
whole clinical presentation, after the investigative
workup is complete, in this particular case, ASAS
classification criteria for pSpA were able to strength
en the diagnosis.
Furthermore, as mentioned above, rheumatologic
conditions progress throughout several years, having
different evolution stages in which clinical features
may change and new findings come to surface. This
explains why frequently conventional radiography
of the SI appears to be normal in spite of the pain
described by the patients. With the introduction of
MRI technology in the late 1900’ties, major im
provements have been made in the diagnosis and
monitoring of structural changes and also in predict
ing the effect of a specific treatment. MRI allows the
early identification of inflammatory changes in SpA,
years before radiographic sacroiliitis becomes de
tectable and even before having a corresponding
symptom. Being such a valuable tool, in 2009 ASAS/
OMERACT MRI group has published a consensus
describing frequent MRI findings that could help
clarify the term „active sacroiliitis by MRI” in aSpA
(16). Moreover, MRI was introduced in both axSpA
and pSpA classification criteria and used since then
for research and diagnostic purposes (6). In our pa
tient’s case, the conventional radiograph showed bi
lateral SI joint space narrowing and subchondral
sclerosis suggestive for grade III sacroiliitis, while
the MRI was useful in revealing active inflammation
represented by bone marrow oedema and enthesitis,
as well as structural damage lesions characterized by
subchondral sclerosis and periarticular fat deposi
tion. Findings in the MRI of our patient were com
patible with the description of lesions from the
ASAS/OMERACT MRI consensus (16).
ReA can be self-limiting, or when it lasts for more
than 6 months, can progress towards a chronic arthri
tis with possible development of sacroiliitis and even
ankylosing spondylitis (AS). Some of the factors
thought to be responsible for its highly variable evo
lution are represented by the triggering infectious
pathogen, the genetic background of the patient, the
positive family history for SpA or AS and by a persis
tent intestinal inflammation (13,17,18). Another pos
sible scenario, which applied to our patient, is the
occurrence of ReA in someone who has already de
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veloped asymptomatic AS and has a predisposing
terrain with a family history of SpA and positive
HLA-B27. The grade III sacroiliitis detected on the
radiography along with the MRI findings showing
active inflammation with chronic lesions background
raised the hypothesis of a pre-existing AS that was
undiagnosed and left untreated. Whether the super

position of a ReA could accelerate the destructive
process is a question whose answer will be given
only by a long term follow-up. Prompt therapeutic
decisions are essential in the attempt to retard struc
tural damage progression and the possibility of initi
ating a biologic drug can be assessed in accordance
with the national guideline for biologic therapy.

Identification of typical clinical, laboratory and imaging findings in
peripheral spondyloarthritis (pSpA)
*The ASAS Classification criteria for pSpA can only serve as a general guide
for diagnostic approach

ASAS criteria for pSpA (2011)
Arthristis OR enthesitis OR dactylitis
PLUS > 1 of

OR

Psoriasis
IBD
Preceding infection
HLA-B27
Uveitis
Sacroiliitis on imaging
(radiographs or MRI)

PLUS > 2 of the remaining
Arthritis
Enthesitis
Dactylitis
HLA-B27
IBP in the past
Positive family history for SpA

Comprehensive differential
diagnosis

Patient
follow-up

Identification of a pSpA subgroup

Psoriatric Arthritis

IBD associated-SpA

Reactive Arthritis

MRI - Magnetic resonance imaging; IBD-inflammatory bowel disease; IBD-back pain; SpA-spondyloarthritis; pSpA-peripheral spondyloarthritis.

Figure 4. A possible approach in the diagnosis of pSpA (6,14)

ReA can be self-limiting, or when it lasts for
more than 6 months, can progress towards a chronic
arthritis with possible development of sacroiliitis
and even ankylosing spondylitis (AS). Some of the
factors thought to be responsible for its highly varia
ble evolution are represented by the triggering infec
tious pathogen, the genetic background of the pa
tient, the positive family history for SpA or AS and
by a persistent intestinal inflammation (13,17,18).
Another possible scenario, which applied to our pa
tient, is the occurrence of ReA in someone who has
already developed asymptomatic AS and has a pre
disposing terrain with a family history of SpA and
positive HLA-B27. The grade III sacroiliitis detect

ed on the radiography along with the MRI findings
showing active inflammation with chronic lesions
background raised the hypothesis of a pre-existing
AS that was undiagnosed and left untreated. Wheth
er the superposition of a ReA could accelerate the
destructive process is a question whose answer will
be given only by a long term follow-up. Prompt ther
apeutic decisions are essential in the attempt to re
tard structural damage progression and the possibili
ty of initiating a biologic drug can be assessed in
accordance with the national guideline for biologic
therapy.
Another challenge was whether to recommend or
not antibiotic treatment for the patient’s severe ReA,
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as data obtained from various studies is contradicto
ry, some suggesting no effect on articular manifesta
tions once the ReA is triggered. Generally, antibiotic
treatment is recommended in ReA triggered by sex
ual transmitted pathogens, for instance Chlamydia
trachomatis. As for ReA caused by an enteric infec
tion, one study suggested that a three months course
of ciprofloxacin treatment was associated with a
shorter persistence of circulating IgA against Yersin
ia outer membranes proteins and with the Yersinia
enterocolitica elimination from the intestinal lym
phoid tissue based on antigen detection (19). Two
other studies suggest that even though a three months
course of ciprofloxacin did not have any beneficial
effects during the 12 months follow up (20), on a 4-7
year follow up it might facilitate complete recovery
and it might lower the chances of developing a
chronic disease, especially in the HLA-B27 positive
patients (21). Indeed, further studies are needed to
clarify the efficacy of ciprofloxacin treatment and
the optimal approach in severe cases of ReA with
intestinal trigger or in cases of chronic Salmonella
carriage.
The definite diagnosis of CPP disease is based on
the identification of CPP crystals in the synovial flu
id (12). The EULAR consensus regarding the man
agement of CPP disease recommends besides tem
porary rest, also the administration of intra-articular
long-acting GC along with oral administration of
both NSAIDs and low-dose colchicine (11). In the
context of associated ReA, in addition to the conven
tional treatment consisting of NSAIDs and intra-ar
ticular GC, sulfasalazine, a disease-modifying an
ti-rheumatic drug was added for our patient.
Last but not least, the association of both pathol
ogies, SpA and crystal-induced arthritis makes the
presented case especially distinctive, as only a few
cases have been reported until now. Some case re
ports describe the association between psoriatic ar
thritis and crystal-induced arthritis, in particular gout
(22-25). A case-control study found that gout is not
less common in a population of AS patients com
pared to the general population. The two pathologies

might share similar pathogenic mechanisms, which
could explain their coexistence (26). Another study
suggests gout prevalence may be underestimated
among patients diagnosed with AS due to chronic
use of NSAIDs that could potentially mask an acute
episode of gout (27). As for CPP disease, further
studies are needed to assess its prevalence in SpA
patients.

CONCLUSIONS
This case stands out because it was able to illus
trate how classification criteria for pSpA, if used
carefully, can come to the aid of the physician when
managing the case of an individual patient. The di
agnostic approach should always encompass a com
plete medical history and physical evaluation, multi
ple laboratory tests, and if considered necessary,
imaging examinations, as well as a comprehensive
differential diagnosis. Only then, the clinician can
use the classification criteria to strengthen the final
diagnosis. Afterwards, if all findings point towards
pSpA, further investigations will be required in or
der to place it in one of the following specific sub
sets: ReA, psoriatic arthritis and SpA related to in
flammatory bowel disease. This was the case of our
patient, who was diagnosed with ReA triggered by a
gastrointestinal Salmonella infection. The occur
rence of ReA in a patient who has a HLA B27 and
has already developed asymptomatic AS is possible.
Long term follow-up is essential as ReA could accel
erate the destructive process already started.
In addition, another aspect that makes this case
distinctive is the unusual association of ReA and
CPP disease that led to many challenges in the diag
nostic and management process.
Hopefully, in the future, case reports similar to
this one will facilitate a better understanding of dis
eases and together with extensive evidence-based
research, will address the need of developing diag
nostic criteria for some rheumatologic conditions.
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