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R gle O] o i\l Monoarthritis is the inflammation of a single joint.
There is limited data on the etiology of monorthritis in Iran. This study was aimed

to evaluate epidemiologic charecteristics of the patients with monorthritis in
Kashan, Iran.

This cross-sectional study was conducted on 227 patients
with monorthritis referred to the rheumatology clinic of Kashan, Iran between 2018
and 2019. General, physical and rheumatological examinations were performed on all
patients. synovial fluid samples were analyzed for viscosity, leucocyte count, Gram's
staining, culture and microscopic evaluation of crystals.

Mean age of the patients at the baseline was 56.1+17.2 years, out of whom
44.1% were male. Acute and chronic monoarthritis cases were 51.5% and 48.5%,
respectively. The most common involved joint was the knee (60.7%) followed by the
ankle (32.2%). Pseudogout (39.3%) and gout (31.6%) were the most common causes
of acute monoarthritis. There was no significant difference in etiology of acute
monoarthritis between male and female (P value=0.33). Osteoarthritis (53.50%) and
rheumatoid arthritis (25.50%) were the most common causes of chronic arthritis. A
significant correlation was obtained between sex and causes of chronic monoarthritis
(P value=0.012). Patients with various etiologies of chronic monoarthritis had
significantly different mean age (P value<0.001).

The knee joint was the most common site affected by monoarthritis.
Pseudogout and osteoarthritis were the most common causes of acute and chronic
arthritis, respectively.
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Introduction

Monoarthritis is the inflammation of a single joint
which is usually accompanied by stiffness, pain, swelling,
warmth, and redness of the joint. The most common
causes of monoarthritis are infection, trauma and crystals
(gout and pseudogout) (1). Septic arthritis is caused due
to the infection of the joint by bacterial agents such as
Neisseria gonorrhea, Staphylococcal aureus and
Mycobacterium (2). Some viruses such as parvovirus,
human immunodeficiency virus (HIV), Epstein-Barr
virus (EBV), hepatitis B virus (HBV), hepatitis C virus
(HCV), chikungunya virus and Zika virus may cause
monoarticular arthritis/ arthralgia (3-5). Crystal-induced
arthritis is usually caused by deposition of monosodium
urate (gout) or calcium pyrophosphate dehydrates
(pseudo-gout) in the joint fluid (6). Chronic conditions
such as rheumatoid arthritis and osteoarthritis may start
initialy in one joint as monoarthritis and then involve other
joints. In addition, seronegative spondyloarthropathies
such as reactive arthritis and psoriatic arthritis may
manifest as monoarthritis (7, 8).
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The incidence of septic arthritis in western Europe is 4-
10 cases per 100,000 patient-years. It is 7.8 cases per
100000 person-years in the United States, and the most
common cause of monoarthritis is disseminated
gonococcal infection (DGI) with an incidence of 2.8 cases
per 100000 person-years (9, 10). Approximately all non-
gonococcal septic arthritis cases in the United States and
the majority of septic arthritis in Europe are caused by S.
aureus (11). Generally, it is estimated that the incidence
of septic arthritis in developed countries is six cases per
100,000 patient-years, while there are no clear incidence
data available for septic arthritis in developing countries
(12, 13).

The result of a study conducted in Babol, Iran showed
that the most common causes of monoarthritis were gout
(85%) and reactive arthritis (6%) (14). In a study
performed in Tehran, 34.5% of monoarthritis was septic
arthritis  (15). Owverall, there is limited data on
monoartrithis in Iran and in the north of Isfahan province.
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This has necessitated this study aimed at epidemiologic
evaluation of of patients with monoartrithis in Kashan,
Iran.

Materials and Methods

This cross-sectional study was conducted on 227
patients with monoarthritis referred to the rheumatology
clinic of Shahid-Beheshti hospital, Kashan, Iran from
March 2018 to February 2019. Due to the fact that all
patients were studied in this period, the study was a census
and there was no need to calculate the sample size. All
patients over 18 years of age with signs of monoarthritis
who consented to joint aspiration were included in the
study. The patients with bone tumors, Rheumatoid
Arthritis (RA), under-treatment of Systemic Lupus
Erythematosus (SLE) and any rheumatic disease were
excluded from the study. In addition, patients who did not
consent to joint aspiration were not included in the study.
General, physical and rheumatological examinations were
performed on all patients at the time of first visit.
Demographic data, including age, sex and duration of
arthritis were collected by referring to patients' medical
records. Movement limitation, tenderness and swelling
restricted to the joint were objective criteria for the early
diagnosis of arthritis. Joint aspiration was performed on
all patients and synovial fluid was evaluated for viscosity
leucocyte count, Gram's staining, culture and microscopic
evaluation of crystals. A white blood cell (WBC) count
lower than 2,000 cells/uL and polymorphonuclear
leukocytes (PMN) lower than 25% was considered as
non-inflammatory monoarthritis. A WBC count higher
than 2,000 cells/uL, and PMN higher than 50%
wasdefined as inflammatory monoarthritis. The septic
arthritis was considered probable when WBC count was
higher than 5,000 cells/uL, and PMN was higher than
90%. First, Gram staining of synovial fluid was
performed; then, synovial fluid was centrifuged at 3000
rpm for 15 min and the precipitate was cultered on blood
agar, eosin methylene blue agar (EMB), chocolate agar
(up to for 48 hours) and Thioglycolate broth (up to5 days).

The data were analyzed by SPSS version 22. The
numerical data were reported as mean * SD and

categorical data were reported as frequency and
percentages. Chi-square test was performed to compare
the frequency of variables between causes of
monoarthritis. In addition, analysis of variance (ANOVA)
was used to compare the mean age among patients with
different causes of monoarthritis. The  study  was
approved by the Ethics Committee of Kashan University
of Medical Sciences.

Results

A total of 227 patients with monoarthritis were studied.
The patients had a mean age of 56.1+17.2 years.
Frequency distribution of monoarthritis patients
according to demographic variables and clinical findings
is summarized in Table 1. One hundred (44.1%) patients
were male and 127 (59.9%) were female. The most
common involved joint was the knee (60.7%). The
etiology of monoarthritis among patients under study is
summarized in Table 2 and Table 3. One hundred
seventeen cases (51.50%) had acute monoarthritis, while
110 patients had chronic monoarthritis (48.50%).
Synovial fluids were non-inflammatory, inflamatory and
septic in 73 (32.2%), 135 (59.5%) and 19 (8.4%) cases,
respectively. Synovial culture was positive for 21 samples
from which Staphylococcus aureus, Klebsiella spp and
coagulase-negative Staphylococci were isolated in 12, 6
and 3 patients, respectively.

The frequency of pseudogout (calcium pyrophosphate
dihydrate crystal: CPPD) and gout in males was higher
than females. Nevertheless, there was no significant
difference in etiology of acute monoarthritis between
male and female (P value=0.33, Table 2). The patients
diagnosed with CPPD had the highest mean age, and a
significant difference was observed between mean age of
the patients with different causes of acute monoarthritis (P
value<0.001). The prevalence of osteoarthritis and
rheumatoid arthritis in females was higher than males, and
a significant correlation was obtained between sex and
causes of chronic monoarthritis (P value=0.012, Table 3).
The patients with various etiologies of chronic
monoarthritis had significantly different mean age (P
value<0.001).

Table 1. Frequency distribution of monoarthritis patients according to demographic variables and clinical findings

Variable Frequency (%)

Male

Sex

Female

Normal

Viscosity

Decreased

Negative

Culture

Positive

Positive

Crystal

Negative

100 (44.1)
127 (55.9)
206 (90.7)
21(9.3)
206 (90.7)
21(9.3)
83 (36.6)
144 (63.6)
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Variable Frequency (%)

Acute 117 (51.5)
Disease type
Chronic 110 (48.5)
Infected 135 (59.5)
Synovial fluid Notinfected 73 (32.2)
Septic 19 (8.4)
Knee 137 (60.7)
Ankle 42 (32.2)
Involved joint
Wrist 20 (8.8)
Other 28 (11.8)

Table 2. The relationship between demographic variables and the causes of acute arthritis

Etiology of acute monoarthritic (Number)

Variable CPPD Gout Reactive Septic Total P value
arthritis hritis (21
(46) (37) (13~ athrits@h @17
Male 27(39.7%)  25(36.8%)  7(10.3%) 9 (13.3%) 68 (58%)
Sex 0.33

Female 19(39.7%) 12 (245%) 6 (122%) 12 (245%) 49 (42%)
Inflamatory 43 (46.2%)  37(39.8%) 11 (11.8%) 2 (2.2%) 93 (79%)

Synovial inﬂa’\'r?]g;ory 3 (60%) 0 2 (40%) 0 5 (4%) <0.001
Septic 0 0 0 19 (100%) 19 (17%)

Mean age (year +SD) 68.2+14.6  50.9+16.2  384+182  48.2+17.7 - <0.001

Table 3. The relationship between demographic variables and the causes of chronic arthritis

Etiology of chronic monoarthritis (Number)

Variable E 2 £ s S 3 S
EE® g8 3.3 =15 <
25 g3 58 = g
€ 8 G o =
9 5 1 32
Male 17 (53.1%) 0 ;
(28.1%) (15.6%) (3.1%) (29%)
Sex 0.012
| 19 (243%) 42 (538%) 7 (8.9%) ! ° 8
Female 3% .8% .9%
(24.4%) 11.50%)  (71%)
Infl 26 (61.9%) 0 0 ° 10 “Z
nflamatory 9%
. 38%
Synovial (14.3%) (238%)  (38%) o001
fluid \ 2 ; o8 :
on- 0
inflamatory (2.9%) 59 (86.8%) (10.3%) 0 0 (62%)
Mean age (year +SD) 5514154  565£10.9  26+47  34.1#1119 611219 - <0.001

Discussion

Monoarthritis is defined as pain, swelling and
inflammation in a single joint (9). Monoarthritis may
have acute or chronic etiology. Most common causes
of acute monoarthritis include trauma, mechanical
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derangement, infectious agents and crystals (gout and
pseudogout). Tuberculosis, fungal infections,
rheumatoid arthritis, seronegative
spondyloarthropathy, and osteoarthritis are the causes
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of chronic monoarthritis (16). The causes of
monoarthritis can be different in various regions of the
world and are related to age. In the present study, a total
of 227 patients with symptoms of monoarthritis were
studied, whose mean age was 56.1+17.2 years. Similar
to our findings, in a study conducted by Heydari et al.,
in Iran, patients with monoarthritis had the mean age of
5317 years (14). Monoarthritis can occur in any age
group. The mean age of patients with monoarthritis is
30 to 60 years in most of the studies conducted on
subjects of 18 years and over (16-18). In the present
study, a significant correlation was observed between
age and causes of acute or chronic monoarthritis (P
value=0.001). This finding is similar to the results of
other reports. Pseudogout occurs predominantly in
patients over the age of 55 years and our patients with
pseudogout had the mean age of 68 years.
Chondromalacia usually affects the young people and
our patients had the mean age of 16 years. Jeong et al.,
and Rasheed et al., found an association between age
and etiology of monoarthritis (19, 20).

Large joints (especially the knee) are usually
involved in most cases of monoarthritis and small
joints (like the toes, fingers, etc.) are affected less
frequently. The knee joint is the most common
involved location followed by the hip and the ankle
(16). In the study of Binard and colleagues, the knee
was involved in 62%, the hip in 15%, the wrist in 15%
and the ankle in 4% of monoarthritis cases (17). In the
study of Mue conducted in Nigeria, the knee joint was
involved in 45.7% of the cases followed by the hip joint
31.4%, the shoulder joint 11.4%, the ankle joint 8.6%
and the elbow joint 2.9% (21). Fletcher et al., reported
that monoarthritis involves the knee, the ankle and the
wrist in 74%, 8% and 6.6% of the patients, respectively
(22). In the study of Rasheed, the knee was the most
common site of involvement (60%) followed by the
ankle (16%), the wrist (10%), the metatarsophalangeal
joints (6%), the hip (4%) and the elbow joints (4%)
(20). Our study also showed somewhat the similar
joints involvement. In the present study, the most
common involved joint was the knee (60.7%) followed
by the ankle (32.2%) and the wrist (7.1%) (20).

In the current study, 51.50% of the cases had acute
monoarthritis and 48.50% of the patients were
suffering from chronic monoarthritis. In a study
conducted in India, 16.3% of the patients presented
with acute monoarthritis, while 83.7% had chronic
arthritis (16). In Pakistan, 38% of the subjects with
monoarthritis had the acute disease, while 62% of the
patients had the chronic disease (21). In contrast to our
findings, the prevalence of chronic monoarthritis in
majority of previous studies is higher than the cases of
acute monoarthritis. This difference can be attributed
to the fact that the inpatients included in our study had
the acute disease. In the previous studies, the most
common causes of acute monoarthritis were gout
(15%-27%) and septic arthritis (8%—27), while the
cause remained unknown in up to a third of the cases
(16%-36%) (18, 19). In our study conducted in
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Kashan, crystal- induced arthropathy was the most
common cause of acute monoarthritis (CPPD: 39.3%,
Gout: 31.6%) followed by septic arthritis (17.9%).
Heydari et al., reported that the most common etiology
of acute monoarthritis in Babool is gout (85%)
followed by reactive arthritis (6%) (14). In our study,
8.4% of the cases had septic arthritis, while Heydari et
al., did not report any cases with septic arthritis. They
had collected their samples only from internal clinic
therefore did not find septic arthritis.

Osteoarthritis (53.50%) and rheumatoid arthritis
(25.50%) were the most common causes of the chronic
arthritis in our study similar to the majority of previous
studies. Overall, the prevalence of osteoarthritis in Iran
is 16.6-20.7%, and the prevalences of rheumatoid
arthritis in the urban and rural areas of Iran are 0.33%
and 0.19%, respectively (23). Heydari etal., did not
report osteoarthritis or rheumatoid arthritis among
monoarthritis patients in Babol, because they had low
sample size (14). In the study of Inaoui et al.,conducted
in France, rheumatoid arthritis and SPA were the most
common causes of chronic monoarthritis (24). Jeong et
al., reported that 18.1% of the patients with chronic
monoarthritis in South Korea had rheumatoid arthritis
and 13.5% had spondyloarthritis (19). In the study of
Rasheed et al., osteoarthritis and SPA were the most
common causes (20). The variability in causes among
the aforementioned studies can be due to various
sample sizes and regional differences.

The present study is not devoid of limitations. The
retrospective nature of the study may have resulted in
inaccuracies during the data collection and
interpretation process due to potential errors in record
keeping. In addition, data were collected from a single
center.

Conclusion

The knee joint was the most common site affected by
monoarthritis. Pseudogout and Gout were the most
common causes of acute monoarthritis followed by
septic arthritis. Osteoarthritis and rheumatoid arthritis
were the most common causes of chronic arthritis.
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