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Abstract

Among the rheumatic diseases whose symptoms are more often associated with the possibil-
ity of cancer and other malignancies are systemic sclerosis, dermatomyositis and rheumatic
polymyalgia. However, a differential diagnosis should be performed in each case of non-typical
rheumatic disease and/or other neoplastic disease risk factors. The article’s aim was based on
a literature review of this subject and presentation own a case description and discussion about

arthritis as a paraneoplastic syndrome.

The conclusions of our analysis were as follows: more often paraneoplastic arthritis occurs in
men, in ages higher than 50 years old, in patients who poorly respond to treatment of arthritis
with polyarticular symmetrical involvement of the limbs, seronegative type of inflammatory joint
disease. In this group of patients, complete remission after treatment of the primary tumor and
recurrence of the symptoms in the presence of metastasis was observed.

Key words: rheumatoid arthritis, psoriatic arthritis, paraneoplastic arthritides, neoplasia.

Introduction

Paraneoplastic syndromes are heterogeneous and
difficult to diagnose entities, especially in rheumatolog-
ical practice where they act as mimickers of commoner
clinical conditions. The inflammatory joint manifesta-
tions are the result of complex immunological mecha-
nisms given the presence of the neoplasm in the absence
of evident tumoral localization in the affected joint.

Herein we present the case of oligo- and seroneg-
ative arthritis with hand and atlantoaxial joint involve-
ment in a patient with cutaneous psoriasis subsequently
diagnosed with a neuroendocrine tumor of the ileocecal
valve.

Furthermore, we perform a systematic review on
paraneoplastic arthritis mimicking other rheumatolog-
ical conditions pointing out the most relevant clinical

criteria to distinguish them from non-paraneoplastic
disorders.

Material and methods

We extensively searched via PubMed articles using
as key words “arthritis”, “rheumatoid arthritis”, “psori-
atic arthritis”, “spondylarthritis” each combined with
“tumor”, “ paraneoplastic”. Given the rarity of
the clinical manifestation, we decided to also include
case reports in this review as well.

Studies that were not written in the English language
and that were present only in the form of abstracts were
notincluded. We set as reference the latest classification
criteria for rneumatoid arthritis (RA) [1], psoriatic arthri-
tis (PSA) [2] and axial spondylarthritis (AXSPA) [3].
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We included studies with clinical and imaging proven
arthritis. We excluded RS3PE, palmar fasciitis and digital
clubbing from this review since in the literature are re-
ported numerous evidences that correlate these pathol-
ogies to neoplasms [4]. Moreover, papers reporting cases
of patients in treatment with checkpoint inhibitors were
excluded beforehand. Informed written consent was ob-
tained from the patient.

Results

We found 35 articles, for a total of 134 patients af-
fected by a neoplasm presenting with articular inflam-
matory manifestations, most frequent type of tumor
concomitant to an articular paraneoplastic manifesta-
tion was lung adenocarcinoma, followed by hemato-
logical malignancies and urinary tract cancers. Patients
mean age was 53.6 +17.23 years old, 60% males and
40% females, mean anti-citrullinated protein antibod-
ies (ACPA) levels 134.8 £70 IU/ml (6), mean rheumatoid
factor (RF) 378.9 +395.6 IU/ml (6), mean anti-nuclear
antibody (ANA) titres 1: 160 (only 3 positive), mean C-re-
active protein (CRP) 8.72 +7.01 mg/d|, mean erythrocyte
sedimentation rate (ESR) 73.06 +34.43 mm/h.

Moreover, 6 patients had an asymmetrical polyarthri-
tis, 72 a symmetrical polyarthritis, 18 monoarthritis and 35
oligoarthritis, 76.4% displayed a poor or partial response
to non-steroidal anti-inflammatory drugs (NSAIDs), glu-
cocorticosteroids (GCs) or conventional synthetic dis-
ease-modifying antirheumatic drugs (csDMARDs), 17.6%
displayed a good response.

Conversely, 39.47% of patients experienced a full
remission after chemotherapy o surgery or both, 21%
displayed an improvement of symptoms while 18.4%
had a poor response to tumor treatment. In the exam-
ined papers only 26 patients had a definitive diagnosis
of rheumatic disease: 20 RA, 3 definet as a pseudogout,
2 AXSPA, 1 reactive arthritis. Detailed results are dis-
played in Tables I-IV.

Case description

The patient was a Caucasian 67-year-old white
man referred to our outpatient clinic in March 2021 for
stiffness and pain of the right hand. At presentation
the wrist appeared to be swollen, fovea sign was elic-
itable at palpation and the extremity was painful at ex-
tension and dorsiflexion. The patient a had history of
cutaneous psoriasis, hypertension and, recently, had un-
dergone Bentall’s surgery.

The following laboratory investigations were re-
quired: ESR, CRR ANA, ACPA, RF, hepato-renal function,
uric acid, serum protein electrophoresis, anti-HBV anti-
bodies, anti-HCV, HIV test, QuantiFERON and Mantoux.

Table I. Epidemiological features of paraneoplastic patients’ phenotype

Response to TT

Involvement Response to

Male/ Mean age Mimicker ACPA RF ANA CRP ESR

Overall

AT
(NSAIDs/GCs/

female

patients

csDmards)
76.4% partial/

39.47% remission

73.06 +34.43* 72 symmetrical

1:160 8.72+7.01*

81 M (60%) 53.6#17.23 20 RA 134.8 £70  378.9 +395.6
3 pseudogout

/47 F (35%)
6 unknown

134

poor

polyarthritis

3) mg/dl

ut/ml

ul/ml

21% improvement

©) ©)

2 AXSPA
1 reactive

17.6% good

35 oligoarhtiris

(5%)

18.4% poor

arthritis

8.8% n.a.

18 monoarhtritis

18% n.a.

6 asymmetrical
polyarthritis

disease-modifying antirheumatic drugs, ESR — erythrocyte sedimentation rate, GCs — glucocorticosteroids, NSAIDs — non-steroidal anti-inflammatory drugs, RA — rheumatoid arthritis, RF — rheu-

ACPA — anti-citrullinated protein antibodies, ANA — anti-nuclear antibodies, AxSPA — axial spondylarthritis, AT — arthritis treatment, CRP — C-reactive protein, csDmards — conventional synthetic
matoid factor, TT — tetanus toxoid.

*Approximately.
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Table II. Frequency of primary tumors and histotypes associated to an inflammatory articular involvement

Primary tumors Frequency Histotypes
Lung cancers 44 NSCLC (26), SCLC (3), epidermoidis (6), mesothelioma (1), bronchogenic (1),
unknown (7)
Hematological malignancies 45 Chronic myeloproliferative disease (4), lymphocytic lymphoma (1), multiple
myeloma (4), non-Hodgkin lymphoma (8), Hodgkin lymphoma (3), acute
myeloblastic leukemia (8), myelodysplastic syndrome (6), acute immunoblastic
leukemia (1), lymphoid granulomatosis (1), T-ALL (1), acute lymphoblastic
leukemia (4), chronic lymphoblastic leukemia (1), leukemia n.o.s. (1)
Urinary tract cancers 9 Bladder cancer (4), prostatic cancer (3), renal cancer (2)
Gastrointestinal tumors 16 Pancreatic adenocarcinoma (3), gastric cancer (5), cilindric epithelioma (1),
lingual squamous cell carcinoma (1), coledoc cancer (1), liver sarcoma (1), colon
cancers (3), HCC (1)
Breast cancers 11 Galactophoric adenocarcinoma (1), papillary breast adenocarcinoma (1), breast
ductal carcinoma (1), unknown (8)
Reproductive apparatus cancers 4 Penis squamous cell carcinoma (1), ovarian teratoma (1), endometrial
carcinoma (1), ovarian cystoadenocarcinoma (1)
Thyroid cancers 1 Papillary carcinoma (1)
Bone cancers 1 Sternal condrosarcoma (1)
Cancer of unknown origin 3 n.a.

HCC — hepatocellular carcinoma, n.a. — not assessed, NSCLC — non-small cell lung cancer, SCLC — small-cell lung cancer, T-ALL — T cell acute

lymphoblastic leukemia.

Fig. 1. Magnetic resonance T2-weighted se-
quences revealing mid-carpal and radio-car-
pal joint effusion as well as extensor tendons
sheaths tenosynovitis of the right wrist.

Moreover, during the first visit, a musculoskeletal
ultrasound was performed using a linear probe of 6-18
MHz which highlighted the presence of synovial hyper-
trophy of the radio-carpal and mid-carpal joints, associ-
ated with moderate joint effusion, marked inflammato-
ry pattern at power Doppler (PD) and tenosynovitis of
common extensor tendons with an inflammatory patter
at PD. Flexor tendon sheaths appeared within normal

Reumatologia 2022; 60/6

limits and hyperechoic deposits suggestive for crystal
arthropathy were absent.

During the first visit an intra-articular injection of
the affected wrist was practiced with 20 mg of triam-
cinolone acetonide and the patient was prescribed with
hand X-rays and a therapeutic cycle of methylpredniso-
lone 16 mg/day to be tapered in 1 month.

The laboratory investigations were negative for RF
ACPA and ANA, exception made for ESR and CRP which
appeared elevated. In the meantime, the intra-articular
injection carried out at the wrist did not produce any im-
provement, nor did oral GCs therapy.

Hands X-rays were unremarkable for erosions, joint
space narrowing or any sign of juxta-articular demineral-
ization, therefore it was decided to subject the patient’s
limb to a nuclear magnetic resonance (MRI). The mag-
netic resonance confirmed the presence of severe syno-
vitis of the radiocarpal and midcarpal joints, as well as
common extensor tendon sheaths tenosynovitis (Fig. 1).

Psoriatic arthropathy was therefore diagnosed, and
given the negativity of screening for occult infectious
diseases, methotrexate 10 mg subcutaneously once
a week, followed by 5 mg of folic acid within 24-48
hours was started.

No sooner did the patient performed the first meth-
otrexate’s syringe, that was admitted to the emergency
department for gastrointestinal bleeding and anemia.
An abdominal computed tomography (CT) scan was per-
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formed and revealed the presence of a solid, space-oc-
cupying lesion at the ileocecal valve with suspicious he-
patic metastasis.

Therefore immunosuppressive therapy was inter-
rupted, the patient underwent intestinal resection,
from the subsequent and the histopathological analy-
sis of the lesion the specimens revealed the presence
of a neuroendocrine tumor (NET) with glandular pat-
tern expressing chromogranin, synaptophysin, neu-
ron-specific enolase (NSE), with a Ki-67 of 2% (G1 stage
according to WHO) and a pathological staging of pT3p-
N2aMO. Serological chromogranin and NSE at time of
the surgery were respectively 592 ng/ml (normal val-
ues < 109 ng/ml) and 24.3 (normal values < 15).

The patient subsequently returned to our attention,
reporting a clear improvement of symptomes: clinical and
ultrasound examination were at this time negative for
any synovitis sign. Therefore the patient was entrusted
to the care of the oncologist who prescribed somatosta-
tin analogues (once monthly) and scheduled the fol-
low-up of the other heterotopic lesions.

Three months later the patient returned to the emer-
gency-urgency department complaining of cervical-bra-
chialgia, thus we decided to perform a CT study of the
cervical spine that subsequently revealed the presence
of lesions suspicious for bone secondarisms at vertebral
level.

BY,

Fig. 2. Magnetic resonance T2-weighted images
showing BME of C1-C5 as well as synovitis of
Cc1-C2.
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From the subsequent MRI study, the presence of os-
teolytic lesions was excluded, however the presence of
edema and a slight slipping of the axial tooth was evi-
denced, consistent with the presence of synovitis and
bone marrow edema (BME) at the level of the atlantoax-
ial joint and extending to the anterior surface of verte-
brae from C1 to C5 (Fig. 2).

As soon as the inflammatory arthropathy affect-
ing the atlantoaxial joint was identified, a semi-rigid
collar was recommended, and GCs bolus therapy was
scheduled. Nevertheless, the patient denied the intra-
venous bolus therapy with GCs. The subsequent PET/
TC DOTATATE did not reveal any new anomalous uptake;
therefore, he has been currently attaining to the follow
up schedule and sticking to the oncologist therapy.

The latest head-neck MRI after 3 months revealed
a spontaneous reduction of BME at atlantoaxial and cer-
vical level. Last serological evaluation of chromogranin
documented a significant reduction of chromogranin
levels (134 ng/ml).

Discussion

According to results and conclusions of searching of
literature which we described above and our case de-
scription we may discuss some of define cancers associ-
ated with rheumatic diseases.

Gastrointestinal cancers

Stumvoll et al. [5] was the first to report the case
report of a patient presenting with symmetrical polyar-
thritis subsequently diagnosed with a colon adenocar-
cinoma. Several years later Glinkov et al. [6] described
the case of a young women with a two year history er-
ythema nodosum and polyarhtirits subsequently diag-
nosed with an hepatocellular carcinoma.

Mok et Kwan [7] in 2003 described the case of a pa-
tients developing a severe symmetrical polyarthritis
with RF positivity in a patient soon after diagnosed with
peritoneal carcinomatosis; subsequent investigations
revealed the presence of a space occupying lesion in
the liver, however a clearer diagnosis was not obtained
due to the unwillingness of the patients to perdue other
invasive maneuvers.

Subsequently, Kumar et al. [8] described the case of
a patient presenting with asymmetric polyarthritis and
elevated RF with an underlying pancreatic adenocarci-
noma. Bahat et al. [9] the same year presented the case
of 3 patients (2 with colon adenocarcinoma and 1 with
acute immunoblastic leukemia — AIL) with a symmetric
polyarthritis and negative RF as well as ACPA, mimicking
a seronegative RA.
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Ochi et al. [10], Rabah et al. [11], Silvério-Antdnio et
al. [12] described patients affected by gastric cancers
developing a symmetrical polyarthritis mimicking a tra-
ditional rheumatoid pattern. To date, Levi Sandri et al.
[13] are the only group of study who have described
an RA-like polyarthritis in a 19 year old boy diagnosed
with a follicular dendritic cell sarcoma of the liver.

Finally, Briones-Figueroa et al. [14] in 2019 described
the case of a 69 years old man presenting with a sym-
metrical paraneoplastic arthritis associated with weight
loss in a patient subsequently with a squamous cell car-
cinoma of the tongue.

Pulmonary cancers

From the results of our review (Table Il) pulmonary
cancers appear as the main kind of tumors linked to
the subsequent development of an inflammatory articu-
lar disease; histological specimens reveal that the most
frequent type of neoplasia is non-small cell lung cancer
(NSCLO).

Morel et al. [15] reported 26 patients affected by sol-
id neoplasia presenting with a symmetrical polyarthritis
mimicking RA, most of them were affected by lung cancer.
Subsequently, the group of study of Cantini et al. [16] in
2007 reported the case of 5 patients affected by NSCLC
presenting with a paraneoplastic knee monoarthritis.

The year later Zupancic et al. [17] described the case
of an asymmetrical polyarthritis occurring in a patient
subsequently diagnosed with small-cell lung cancer
(SCLC). Han et al. [18] in 2011, Larson et al. [19], Watson
et al. [20] and Bivalacqua et al. [21] in different case re-
ports described the case of patients developing sym-
metrical polyarthritis mimicking RA subsequently diag-
nosed with a lung adenocarcinoma.

Kisacik et al. [22] in 2014, presenting the largest
case series related to this topic, described 65 parane-
oplastic arthritis associated to lung adenocarcinoma as
the most frequent type of solid tumor linked to an artic-
ular inflammatory involvement.

Sachdev Manjit Singh et al. [23] in 2021 described
one of the few cases of paraneoplastic arthritis mimick-
ing an AxSPA in a patient subsequently diagnosed with
lung adenocarcinoma and the case of a seronegative
symmetrical polyarthritis mimicking RA subsequently
diagnosed with ovarian cystoadenocarcinoma.

The only case of a patients diagnosed with pleural
mesothelioma developing a paraneoplastic asymmetrical
oligoarthritis is described by Eidenschink et al. [24] in 2019.

Urinary tract cancers

The only patients with a prostatic cancer presenting
with a paraneoplastic arthritis is described by Kobak

[25]. Other patients presenting with articular inflamma-
tory manifestation relatable to the presence of a neopla-
sia are reported in the case series of Morel et al. [15]
and Kisacik et al. [22].

Hematological malignancies

Hematological malignancies are the most frequent
type of tumors associated to an inflammatory articular
disease after lung cancer. Main kind of hematological
diseases held responsible for this paraneoplastic man-
ifestation are: non-Hodgkin lymphoma (NHL) (8), acute
myeloblastic leukemia (AML) (8) and multiple myeloma
(MM) (4).

Since Longley et al. [26] who in 1986 were the first
authors to diagnose a myeloproliferative disorder in
2 patients with cutaneous angiitis and polyarthritis,
many literature evidence has been collected in these
years; Cohen et al. 1993 [27] described one of the few
cases reported in literature of an AXSPA manifesting as
a paraneoplastic syndrome concomitant to a well differ-
entiated lymphocytic lymphoma.

Then, Ardalan et Shoja [28] in 2007 presented
the case of a patient with acute kidney injury (AKI) and
RA-like symmetrical polyarthritis subsequently diag-
nosed with MM.

Tedeschi et al. [29] and Igbal et al. [30] were the only
authors to report a case of paraneoplastic arthritis mim-
icking pseudogout correlated with an underlying myelo-
dysplastic syndrome. Lima et al. [31] described the case
of a paraneoplastic polyarthritis, polymyositis and hyper-
calcemia developing in a patient an acute lymphoblastic
leukemia on a chronic myeloid leukemia (CML).

Aruch et Mims [32] in 2013 described the case of a pa-
tient presenting with nephrotic syndrome, Hodgkin lym-
phoma and oligoarthritis. The year later Prashanth et al.
[33] described the case of a child presenting with polyar-
thritis and acute leukemia (not otherwise specified).

In one of the largest case series ever published on
the topic, Kisacik et al. [22] in his case series reported
26 hematological malignancies; in this study, the most
frequent hematological disease linked to an articular in-
flammatory involvement was the AML.

Concomitantly, Handy et al. [34] described the only
case of a RA-like polyarthritis developing in a patient
with a T cell ALL. Furthermore, Erlij et al. [35], reported
one of the few cases of Hodgkin lymphoma held respon-
sible for articular paraneoplastic manifestations.

The latest report found in literature lay to Gamage et
al. [36] who described the case of paraneoplastic poly-
arthritis in a patient with diffuse large B cell lymphoma,
and Raja et al. [37] who described the only case of a lym-
phoid granulomatosis responsible of articular paraneo-
plastic involvement.

Reumatologia 2022; 60/6
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Breast cancers

The only two case reports documenting a parane-
oplastic polyarthritis in women diagnosed with breast
cancer are of Drenth et al. [38] in 1995 and Watson et
al. [20] several years later: both documented a parane-
oplastic symmetrical polyarthritis mimicking RA in pa-
tients with a breast ductal carcinoma.

The largest amount of evidences correlating mam-
mary cancers to inflammatory articular involvement are
reported in the case series of Morel et al. [15] and Kisacik
etal.[22].

Other neoplastic arthritis

To the best of our knowledge Lambert et Nuki [39]
in 1992 was the only to report the case of a patient with
a multicentric reticulohistiocytosis presenting concom-
itantly to a symmetrical polyarthritis affecting hands,
feet and wrists.

Wiese et al. [40] in 2004 and subsequently Sachdev
Manijit Singh et al. [23] in 2021 are the only authors to
have described an articular inflammatory involvement
associated to the presence of ovarian tumors: the former
identified a patient with an ovarian teratoma, the latter
one described a subject with cystadenocarcinoma.

Moreover, in the case series of Kisacik et al. [22] are
reported few cases of reproductive apparatus tumors
correlated with paraneoplastic articular manifestations.

Discussion

Paraneoplastic arthritis are an heterogenous group
of disorders challenging to rule out in everyday clinical
practice since thereis a lack of well-structured guidelines
to assist the physician during the diagnostic process.
Physiopathology of paraneoplastic arthritides remains
poorly understood and it seems to involve formation of
immunocomplexes and a T cell participation [4].

From the results of our systematic review, we iden-
tified that the most frequent phenotype of a paraneo-
plastic arthritis is represented by a middle-aged man
(> 50 years old) with a seronegative symmetrical poly-
arthritis mimicking RA, often related to the presence of
an underlying lung cancer.

That lung tumors are frequently linked to paraneo-
plastic syndromes is not a novelty in literature and prob-
ably this is given to a higher immunogenicity created by
the neoplastic epithelial invasion and tumoral microen-
vironment; however, an interesting observation is that
despite the high prevalence of cancers worldwide, very
few seems relatable to the presence of paraneoplastic
inflammatory joint involvement.

Reumatologia 2022; 60/6

Moreover, rheumatological diseases display a higher
prevalence in female gender, conversely in our review
we documented that paraneoplastic articular involve-
ment occur more frequently in male subjects. In line
with what is already reported, we found that majority
of patients affected by a paraneoplastic arthritis did not
respond to GCs, NSAIDs and csDMARDs.

Furthermore, in 39.4% of those treated with chemo-
therapy or surgery, thus reducing or eliminating neo-
plastic burden, full remission of articular inflammation
was achieved. These observations allow to strengthen
the hypothesis that paraneoplastic arthritis is immu-
nologically correlated with neoplasm and that tumoral
control may mitigate paraneoplastic symptoms.

In our clinical experience, the scarce responsiveness
to GCs therapy and the disappearance of inflammatory
joint involvement after the gastrointestinal neuroen-
docrine tumors (GI-NET) removal allowed us to suspect
the articular symptoms as being of paraneoplastic nature.

An interesting paper of Hagiwara et al. [41] studied
the prevalence of paraneoplastic arthritis in a cohort of
patients classifiable as psoriatic according to CASPAR
criteria and demonstrated that 19 out of 115 patients
had developed arthritis shortly before the tumor was
discovered.

Given the challenging clinical assessment in diagno-
sis of paraneoplastic arthritis, evaluation of neoplastic
markers may be of some utility, in fact our patient had
abnormally elevated chromogranin levels which dropped
near normality after the excision of the primary tumor.

According to the paper of Parperis et al. [42], which
proposed an interesting diagnostic flow chart, neoplas-
tic markers are involved during the clinical investiga-
tions, nevertheless their research should be done clearly
bearing in mind what the physician is trying to rule out.

After several weeks from the GI-NET removal our
patient developed a severe cervical-brachialgia which
brought to the diagnosis of C1-C2 synovitis with bone
marrow edema extending to C5, a condition ever previ-
ously described as being of paraneoplastic nature. The in-
volvement of the axial tooth is a typical and rare mani-
festation of RA which hardly fit the history of our patient.

Study limitations

Main limit of this study lay in the high number of
case series and case report included, given the rarity of
the disorder.

Conclusions

To date, this is the most up-to-date review regarding
paraneoplastic arthritis; bullet points that we found to
correctly identify a paraneoplastic disorder are:
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10.

lack of/poor response to NSAIDs, GCs and csDMARD
therapy,

polyarticular symmetrical involvement of limbs,
absence of RF and ACPA,

complete remission of paraneoplastic symptoms af-
ter treatment of primary tumor,

recurrence of the symptoms in presence of metasta-
sis,

age higher than 50 years old,

major involvement of male subjects.

The authors declare no conflict of interest.
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