
© 2016 Journal of Research in Medical Sciences | Published by Wolters Kluwer - Medknow | 2016 |1

Relationship between articular and nonarticular 
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IBD complain more frequently from GI and other 
prominent extraintestinal manifestations such as oral 
lesions, uveitis, and skin lesions.[4,5] Moreover, since 
administered medications to relieve GI involvements 
such as sulfasalazine are the usual treatments of MSM,[6] 
gastroenterologists do not routinely inquire about MSM 
in daily practice.[7] However, their effects on severe or 
long‑lasting axial involvement are not significant.[8,9] 
Then, the patients experienced more devastating disease 
and decreased quality of life.[10,11] There are scant data 
on the prevalence of musculoskeletal presentations 
in patients with IBD in the Middle East.[12,13] The 
current study aimed to present a clinical picture of 
these manifestations and their relationships with 

INTRODUCTION

The most common extraintestinal symptoms in 
inflammatory bowel disease (IBD) are musculoskeletal 
manifestations (MSM) presenting in up to 62% of 
patients.[1] They mainly include axial arthropathies and 
peripheral arthritis. Many episodes of musculoskeletal 
involvement may last up to 10 weeks[2] with frequent 
relapses coexistent mostly with gastrointestinal (GI) 
exacerbations.[3] However, the severity of GI and 
extraintestinal symptoms mostly impedes paying 
enough attention to MSM. Therefore, patients with 

Background: Musculoskeletal manifestations  (MSM) of inflammatory bowel diseases  (IBDs) are usually the most frequent 
extraintestinal manifestations. However, they are not paid enough attention during regular office visits. This cross‑sectional study aimed 
to draw a clinical picture of MSM and their relationships with other findings in patients with IBD. Materials and Methods: Patients 
of our IBD cohort between March 2012 and September 2013 were consecutively evaluated. Those with current or past history of any 
MSM were examined by a rheumatologist. The outcome of interest was different MSMs. Distribution of IBD manifestations between 
the two groups of patients with (n = 20) and without (n = 253) MSM was compared. Logistic regression analysis was employed 
to find the relationships of demographic, clinical, and laboratory findings with MSM. Results: Two hundred and seventy‑three 
patients were enrolled. Forty‑two patients (15.4%) had extraintestinal manifestations of which twenty patients (7.5%) had at least 
one MSM. 7/20 patients (35%) versus 22/253 (8.7%) had other extraintestinal manifestations (P = 0.0001). 12/20 patients (57%) had 
arthritis (polyarthritis, 33% and oligoarthritis, 67%). The most frequent involved joints were knee and ankle observed in 8 (40%) 
and 7 (35%) patients, respectively. The inflammatory back pain was recorded in 5/20 patients (25%) whereas two patients (10%) 
had ankylosing spondylitis. In regression analysis, oral aphthous  (odds ratio  [OR] =8.8  [95% confidence intervals  (CI), 1.7–45], 
P = 0.009) and other extraintestinal manifestations (OR = 5.2 [95% CI, 1.3–20], P = 0.02) were significantly related with arthritis. 
Conclusion: The most frequent extraintestinal manifestations in patients with IBD were MSM. Knee and ankle were the most frequent 
involved joints. Extraintestinal manifestations were determinant variables of arthritis.
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GI, extraintestinal and laboratory findings in Crohn’s 
disease (CD) and ulcerative colitis (UC).

MATERIALS AND METHODS

Design of study
This was a cross‑sectional study carried out at Poursina 
Hakim outpatient clinic between March 2012 and 
September 2013. Poursina Hakim Research Institute is a 
gastroenterology research institute and clinic in Isfahan, 
the second largest city in the center of Iran with <2 million 
populations. It has an IBD registry with over 500 cases. The 
diagnosis of IBD was made by gastroenterologists based 
on clinical picture, endoscopic findings, and pathologic 
assessments. The study protocol was approved by Ethical 
Committee of Isfahan University of Medical Science. 
The Ethical Committee of Isfahan University of Medical 
Sciences approved the study design. The project number 
was 290089.

Data collection
Patients attending the clinic consecutively and diagnosed 
with IBD were enrolled in the study. The patients were 
interviewed by a trained medical student who filled 
out the proposed questionnaire. Presence or absence 
of extraintestinal involvements was questioned. The 
questionnaire also included specific questions about the 
current or history of joint pain, the joints involved, and 
the duration of involvement, the current or history of 
low back pain and widespread musculoskeletal pain. If 
the patient’s answer to any of the latter questions were 
positive, he would be referred to the rheumatologist. The 
rheumatologist fully examined the patient’s musculoskeletal 
system. Other characteristics of patients were collected 
from their recorded database of the Poursina cohort. 
They included demographic information, age when 
the first MSM appeared, history of other rheumatic 
diseases such as ankylosing spondylitis (AS), rheumatoid 
arthritis, Behcet’s disease, reactive arthritis, psoriatic 
arthritis and gout, age at the time of IBD diagnosis, type 
of IBD, GI involvements including proctitis, left‑sided 
colitis, extensive colitis, pancolitis, ileitis and ileocolitis, 
extraintestinal manifestations including mucocutaneous, 
oral, ocular, thromboembolic, and hepatopancreatobiliary 
manifestations, laboratory findings such as C‑reactive 
protein (CRP) and erythrocyte sedimentation rate (ESR), 
and therapeutic interventions such as colectomy and current 
medications including prednisolone, mycophenolate 
mofetil, infliximab, mesalamine, cyclosporine, azathioprine, 
sulfasalazine, and tacrolimus. In the case of inflammatory 
back pain, pelvic X‑ray was done, because it was nonethical 
to expose all patients to pelvic radiation just for research 
purposes.

Definitions
The outcome of interest was MSM. Arthralgia, arthritis,[2] 
inflammatory back pain,[14] AS,[15] fibromyalgia,[16] CD and 
UC,[17‑19] proctitis,[20] left‑sided colitis,[20] extensive colitis,[20] 
and pancolitis[20] were defined according to practical 
definitions.

Independent variables included type of IBD, duration of 
IBD disease, IBD activity, GI involvements, thromboembolic 
events, oral aphthous, laboratory findings (ESR and CRP) 
and administered medications. Thromboembolic events and 
oral aphthous were observed in patients with and without 
MSM. Other extraintestinal manifestations were seen either 
in patients with or in those without MSM.

Statistical analysis
SPSS program (SPSS, Chicago, IL, USA) was employed 
for data analysis. Chi‑square or Fisher exact tests were 
applied to compare categorical variables. Student’s t‑test 
was employed to compare continuous variables. Logistic 
regression analysis was applied to find the association 
of demographic, clinical, and laboratory variables with 
musculoskeletal picture (dependent variables). Statistical 
significant factors were used in multivariate regression 
analysis to estimate their adjusted effects on MSM. Odds 
ratios (OR) and the 95% of confidence intervals (CI) were 
calculated in regression analyses. P < 0.05 was considered 
significant.

RESULTS

Characteristics of patients according to the type of 
inflammatory bowel disease
A total of 273 patients were evaluated in the current 
study. Demographic characteristics between the patients 
with CD and those with UC were not significantly 
different [Table 1]. The mean (standard deviation) age at 
which the MSM reported first was 29.6 (7.5) and 39.2 (15) 
years, respectively (P = 0.1). Forty‑five patients (16.5%) had 
active IBD during the study. Comparisons of extraintestinal 
manifestations, GI involvements, clinical and laboratory 
findings, and therapeutic interventions between the patients 
with CD and those with UC are presented in Table 2.

Characteristics of patients with extraintestinal manifestations 
other than musculoskeletal manifestations
Overall, 42 patients (15.4%) showed extraintestinal 
manifestations. Of these, 13 patients (4.8%) had no 
extraintestinal manifestations other than MSM whereas 
29 patients (10.6%) had at least one extraintestinal 
manifestation other than MSM. 17/29 and 12/29 patients 
were diagnosed with CD and UC, respectively. It means 
17.7% of all patients with CD and 6.8% of all patients with 
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UC had extraintestinal manifestations other than MSM. 
Their distributions were significantly different (P = 0.005). 
4/29 patients (13.8%) versus 8/244 patients (3.3%) had 
peripheral arthritis (P = 0.009). None of the 29 patients 
had AS. Furthermore, 5/29 patients (17.2%) versus 
11/244 patients (4.5%) had history of MSM.

Characteristics of patients with musculoskeletal 
manifestations
Demographic characteristics of patients with MSM are 
presented in Table 1. Comparisons of extraintestinal 
manifestations, GI involvements, clinical and laboratory 
findings, and therapeutic interventions between the patients 
with and without MSM are presented in Table 3.

Overall, twenty patients (7.3%) had at least one MSM 
[Table 3]. 16/20 patients (80%) had history of MSM, and 
4/20 patients (20%) were new cases with MSM. Therefore, 
the incidence rate of MSM was 4/(273–16) =1.55% per 
18 months (roughly, 1%/year). 2/20 (10%) had AS. No 

patient had coincident other rheumatic diseases such as 
rheumatoid arthritis, Behcet’s disease, reactive arthritis, 
psoriatic arthritis, and gout. 7 of 20 patients (35%) versus 
22 of 253 (those with no MSM) (8.7%) had extraintestinal 
manifestations other than MSM (P = 0.0001). No significant 
differences were observed in the use of current medications 
between the patients with MSM and those with no 
MSM [Table 3].

12/20 patients (60%) had an active or history of peripheral 
arthritis. It means peripheral arthritis was recorded in 4.4% 
of total population. Half of them had current arthritis in 
physical examination of which only one was the new case 
of arthritis. Half of the patients with current arthritis had 
active IBD (3 patients) whereas none of those with history 
of arthritis but no current arthritis had active IBD). The 
polyarthritis and oligoarthritis patterns were observed in 
4/12 (33%) and 8/12 (67%), respectively (P < 0.0001). The most 
frequent involved joints were knee and ankle [Table 3]. Just 
one patient had peripheral arthritis and AS, simultaneously. 
Extraintestinal manifestations other than MSM were 
recorded more significantly in patients with arthritis than 
in those with no arthritis; 4/12 patients (33.3%) versus 
25/261 (9.6%), respectively (P = 0.009). These manifestations 
included oral ulcer, erythema nodosum, scleritis, and genital 
ulcer.

Univariate and multivariate analyses
In univariate analyses, when arthritis was considered as 
the dependent variable, the associations of oral aphthous 
and other extraintestinal manifestations with arthritis 
were significant [Table 4]. When MSM was considered as 
the dependent variable, thromboembolic events showed 
significant association too. In multivariate analysis, oral 
aphthous and other extraintestinal manifestations kept 
their significance as determinant factors of arthritis. In the 
case of MSM, oral aphthous remained as the sole significant 
variable associated with the presence of MSM [Table 4].

DISCUSSION

In the current study, the most frequent extraintestinal 
manifestations were MSM observed in 7.3% of patients. 

Table 1: Demographic characteristics of patients
Patients with IBD Sex Age, years, mean (SD) Duration of 

IBD years (%)
P

Male (%) Female (%) P At the time of 
study (%)

P At the time of IBD 
diagnosis (%)

P

Type of disease
CD (n=96) 46 (47.9) 50 (52.1) 0.6 40.6 (12.6) 0.6 33.9 (13.4) 0.8 6.7 (5) 0.07

UC (n=177) 77 (43.5) 100 (56.5) 41.4 (14) 33.4 (13.9) 7.9 (6)
MSM

Yes (n=20) 8 (40) 12 (60) 0.8 42.6 (13.1) 0.6 36.85 (14.3) 0.3 5.8 (5.1) 0.1

No (n=253) 115 (45.5) 138 (54.5) 41.0 (13.6) 33.3 (13.6) 7.6 (5.7)
IBD = Inflammatory bowel disease; CD = Crohn’s disease; UC = Ulcerative colitis; SD = Standard deviation; MSM = Musculoskeletal manifestations

Table 2: Distribution of musculoskeletal manifestations 
between the two groups of patients with ulcerative 
colitis and Crohn’s disease
Patients characteristics IBD patients, n (%) P

CD (n=96) UC (n=177)
MSM 10 (10.4) 10 (5.6) 0.15

Past history of MSM 9 (9.4) 7 (4) 0.1
Fibromyalgia 2 (2.1) 2 (1.1) 0.5
Inflammatory back pain 3 (3.1) 2 (1.1) 0.2
Ankylosing spondylitis 2 (2.1) 0 0.054
Arthralgia 5 (5.2) 2 (1.1) 0.042
Peripheral arthritis 5 (5.2) 7 (4) 0.6

Polyarthritis 2 (2.1) 2 (1.1) 0.5
Oligoarthritis 3 (3.1) 5 (2.8) 0.9
Elbow 0 1 (0.6) 0.5
Wrist 0 3 (1.7) 0.2
Metacarpophalangeal 2 (2.1) 3 (1.7) 0.8
Proximal 
interphalangeal

2 (2.1) 2 (1.1) 0.5

Knee 4 (4.2) 4 (2.3) 0.4
Ankle 3 (3.1) 4 (2.3) 0.7
Metatarsophalangeal 1 (1) 1 (0.6) 0.7

IBD = Inflammatory bowel disease; CD = Crohn’s disease; UC = Ulcerative colitis
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Peripheral arthritis was the most common MSM recorded 
in 4.4%. The prevalence of peripheral arthritis in patients 
with IBD was 5% in the USA,[21] 7.4% in the UK,[2] 12% in 
Norway,[22] 12.1% in Turkey,[23] 15.5% in Korea[24] and 28.1% 
in Germany.[25] Genetic backgrounds and different study 
designs may explain some of the variations seen in the 
prevalence of peripheral arthritis in different parts of the 

world.[26,27] Knee and ankle were the most frequent involved 
joints in our study and most other studies.[22‑25] Oligoarticular 
arthritis was more frequent than polyarticular arthritis. This 
was in agreement with other investigations.[2,22] The rates of 
MSM were not different between the patients with UC and 
CD. Some studies agreed[2,17] with this finding and some 
did not.[22] Oral aphthous was >12 times more common 
in patients with MSM than in those with no MSM. Some 
extraintestinal manifestations such as erythema nodosum 
were seen specifically in patients with peripheral arthritis. 
That’s why the extraintestinal manifestations and oral 
aphthous acted as determinant variables of arthritis in 
regression analysis. Likewise, other studies showed the 
significant association of oral aphthous and erythema 
nodosum with arthritis.[2,22,28]

The prevalence of AS in the current study was <1–10%, 
reported by other investigators.[4,6] Both patients with 
AS in our study had CD. Orchard et al. and Bourikas 
and Papadakis showed also higher prevalence of AS 
in CD.[2,4] Arthralgia was recorded in 2.5% of patients 
and was observed more frequently in CD. The reported 
range varied from 0.15% in D’Incà et al. study[29] to 24% 
in Forrest and Russell.[28] The wide difference could be 
mainly explained by the design of study; retrospective 
studies carry the risk of recall bias. Fibromyalgia was 
observed in 1.5% of patients. The reported rate varied 
from 0.5%[29] to 49%.[30] In addition to the difference 
in designs of studies, the response to treatment of 
underlying disease (IBD) could probably explain the 
broad range of recorded prevalence of this psychosomatic 
syndrome.

This study had some limitations including the relatively 
low sample size and the short period of follow‑up. Further 
investigations with larger sample size and longer follow‑up 
are needed to better determine the behavior of MSM and 
their relationships with other characteristics of patients 
with IBD.

CONCLUSION

In the current study, the prevalence of MSM was at the 
bottom end of the worldwide reported range. Arthritis 
was the most common MSM. Its presence was significantly 
associated with oral aphthous and erythema nodosum. 
Multi‑center cohort studies may provide clearer clinical 
picture of IBD‑related MSM.
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Table 3: Distribution of inflammatory bowel disease 
manifestations between the two groups of patients with 
and without musculoskeletal manifestations
Patients characteristics IBD patients, n (%) P

With MSM 
(n=20)

Without MSM 
(n=253)

Other extraintestinal 
manifestations

7 (35) 22 (8.7) 0.0001

Mucocutaneous
Oral aphthous 5 (25) 5 (2) 0.0001
Genital ulcer 1 (5) 0 0.0001
Necrotizing vasculitis 0 0 NA
Erythema nodosum 1 (5) 0 0.0001

Ocular
Anterior uveitis 0 0 NA
Posterior uveitis 0 1 (0.4) NS
Episcleritis 0 1 (0.4) NS
Scleritis 1 (5) 0 0.0001

Thromboembolic events 2 (10) 2 (0.8) 0.001
Rectal aphthous 0 2 (0.8) NS
Anal fissure 0 7 (2.8) NS
Fistula 0 6 (2.4) NS
Sclerosing cholangitis 0 1 (0.4) NS

Colon involvement 17 (85) 220 (87) NS
Proctitis 4 (20) 73 (28.9) NS
Left‑sided colitis 2 (10) 39 (15.4) NS
Extensive colitis 1 (5) 21 (8.3) NS
Pancolitis 6 (30) 64 (25.3) NS
Ileitis 1 (5) 24 (9.5) NS
Ileocolitis 4 (20) 23 (9.1) NS

Laboratory findings
ESR>20 5 (25) 46 (18.9) NS
Positive CRP 3 (15) 21 (8.6) NS

Current medications
Prednisolone 8 (40) 60 (23.7) NS
5‑aminosalicylic acid 14 (70) 148 (58.5) NS
5‑aminosalicylic acid + 
prednisolone

15 (75) 164 (64.8) NS

5‑aminosalicylic acid 
suppository

5 (25) 61 (24.1) NS

Sulfasalazine 2 (10) 58 (22.9) NS
Cyclosporine 1 (5) 5 (2) NS
Mycophenolate mofetil 3 (15) 22 (8.7) NS
Azathioprine 8 (40) 112 (44.3) NS
Infliximab 0 1 (0.4) NS
Tacrolimus 0 2 (0.8) NS

Colectomy 1 (5) 9 (3.6) NS
IBD = Inflammatory bowel disease; MSM=Musculoskeletal manifestations; 
NA = Not applicable; ESR = Erythrocyte sedimentationrate; CRP = C‑reactive 
protein; NS = Not significant
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