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Abstract: Background/Objectives: Delayed diagnosis in psoriatic arthritis (PsA) is associated with
significant health consequences. We hypothesize that musculoskeletal (MSK) surgery rates may be
higher during the diagnostic delay period. This study aimed to compare the frequency of MSK
surgeries in PsA patients during the period of diagnostic delay with the frequency of MSK surgeries
post-diagnosis. Methods: This retrospective cohort study included PsA patients who fulfilled
CASPAR criteria and were followed up in our outpatient clinic. PsA patients fulfilling the CASPAR
criteria and followed in our outpatient clinic were included. The pre-diagnosis symptomatic period
was considered as the period of diagnostic delay. Data on MSK surgeries were obtained from patient
records. The annual number of surgeries was calculated separately for the diagnostic delay and post-
diagnosis periods. Results: The study included 84 PsA patients. The mean diagnostic delay in PsA
patients was 7.49 years. During this period, 27.4% of patients underwent at least one MSK surgery.
The mean annual number of MSK surgeries was significantly higher during the diagnostic delay
period compared to the post-diagnosis period (P = 0.001). Conclusion: Following PsA diagnosis, a
reduction in MSK surgery rates was observed compared to the diagnostic delay period. This suggests
that inflammatory symptoms in PsA patients, which could have been managed with medical therapy,
may have led to avoidable MSK surgeries. Our findings highlight the need for early diagnosis to
prevent unnecessary surgical interventions.

Keywords: Psoriatic arthritis; musculoskeletal system; orthopedic procedures; surgery; delayed
diagnosis

1. Introduction

Psoriatic arthritis (PsA) is a chronic inflammatory disease associated with psoriasis (Pso),
affecting both peripheral joints and the axial skeleton, often leading to disability. The prevalence of
psoriasis ranges between 0.5% and 5%, and PsA develops in 6—42% of psoriasis patients [1-3].

PsA is characterized by heterogeneous musculoskeletal involvement and diverse clinical
phenotypes. In 15% of patients, musculoskeletal manifestations occur in the absence of psoriasis [3,4].
Unlike rheumatoid arthritis (RA), PsA is often associated with milder joint pain and may present
with normal acute phase reactants in nearly half of patients [4,5].

PsA can cause a wide range of radiological changes, including inflammatory, erosive, and
osteoproliferative features, primarily in mechanically stressed regions. Due to its varied presentation,
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PsA is frequently misdiagnosed, leading to years of delay in diagnosis. A recent study reported that
96% of PsA patients received at least one incorrect diagnosis before their PsA diagnosis [6]. Common
misdiagnoses include osteoarthritis and axial skeletal pathologies [6].

With recent advances in PsA pathogenesis, novel pharmacologic treatments have led to
improved remission rates [7,8]. However, studies have shown that healthcare costs begin increasing
approximately five years before diagnosis, with MSK surgeries contributing significantly to these
costs [9-13]. While previous studies have reported MSK surgery rates ranging between 2% and 48%
in PsA patients, most focused on post-diagnosis surgery, leaving data from the pre-diagnosis period
limited [12-20].

Given the high frequency of MSK surgeries before PsA diagnosis, we hypothesize that delayed
diagnosis may contribute to unnecessary surgical interventions. This study aims to compare the
annual frequency of MSK surgeries in the period of diagnostic delay with that of the post-diagnosis
period in PsA patients.

2. Materials and Methods

2.1. Study Design and Patients

This is a retrospective cohort study comparing the annual frequency of musculoskeletal
operations in PsA patients in the symptomatic pre-diagnosis period compared to the post-diagnosis
period. The study included 84 patients with PsA who met the CASPAR classification criteria and
were followed up in the Rheumatology Clinic of Inonu University, Faculty of Medicine. Patients
younger than 18 years and older than 65 years were excluded. Approval for the study was obtained
from the Inonu University Faculty of Medicine Clinical Research Ethics Committee (Ethics
Committee no: 2019/133). Informed consent was obtained from the patients participating in the study.

2.2. Collection of Musculoskeletal Surgery Data and Other Clinical Data

Demographic, medical, laboratory, radiological, and medical treatment data of the patients were
recorded in the patient and follow-up files. Records of all previous musculoskeletal operations were
obtained from the patient's clinical history and medical records. The pre-diagnosis symptomatic
period was considered as the period of diagnostic delay. The total number of MSK operations in the
pre-diagnosis period was divided by the number of years in that period to calculate the annual
surgery rate. Similarly, the number of MSK operations in the post-diagnosis period was divided by
the year of diagnosis, and the annual number of operations in the post-diagnosis period was
calculated.

2.3. Statistical Analysis

Data were analyzed using SPSS software version 26 (SPSS Inc., Chicago, IL, USA). Descriptive
statistics were used to summarise the data. The conformity of the variables to normal distribution
was evaluated using the Kolmogorov-Smirnov test, and homogeneity of variance was evaluated
using Levene's test. Categorical variables were expressed as number-percentage. Continuous
variables with normal distribution were expressed as mean + standard deviation (SD), while those
without normal distribution were reported as median (minimum-maximum). McNemar Test was
used to analyze categorical variables. In addition, Wilcoxon Signed Rank Test was used to compare
ordinal nonparametric data between dependent groups. Statistical significance was set at a p-value
of 0.05, and the results were supported by confidence intervals.
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3. Results

3.1. Demographic Data or Baseline Characteristics

The study included 84 PsA patients. Demographic and clinical characteristics of the patients are
summarised in Table 1. The mean age of the patients was 47+11 years. 88.1% of the patients were
female and 11.9% were male. PsA patients had a mean duration of diagnosis of 3.39 years. There was
a mean diagnostic delay of 7.49 years. Both axial and peripheral involvement was present in 76.2%
of patients. While 41.7% of the patients had psoriasis themselves, 67.9% had a family history of
psoriasis. Nonsteroidal anti-inflammatory drugs (NSAIDs) were given in 52.4%, glucocorticoids in
23.8%, MTX in 70.2%, sulfasalazine in 21.4%, and biological disease-modifying drugs (b(DMARDs) in
16.7% (Figure 1).

Table 1. Demographic and Clinical Characteristics of Psoriatic Arthritis Patients.

Variable Value
Age (years), Mean + SD 47 +11
Female/Male, N (%) 74 (88.1) /10 (11.9)

Duration of symptoms before diagnosis (years), Mean + SD (max-min)

7.49 + 8.12 (1-50)

PsA duration (years), Mean + SD 3.39£4.26
Involvement site (axial/peripheral/axial + peripheral), N (%) 11 (13.1) /9 (10.7) / 64 (76.2)
Psoriasis duration (years), Mean + SD 8.31+8.33
Psoriasis (skin involvement), N (%) 35 (41.7)
Psoriasis (nail involvement), N (%) 28 (33.3)
Family history of psoriasis, N (%) 41 (48.8)
Patients with at least one MSK surgery, N (%) 23 (27.4)
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Figure 1. Medical treatments used by the patients.

3.2. MSK operation data: A total of 23 patients (27.4%) had at least one MSK operation in the
symptomatic period before and after the diagnosis (Table 1). PsA patients had undergone a total of
39 operations, 36 in the pre-diagnosis symptomatic period and 3 in the post-diagnosis period. During
the pre-diagnosis symptomatic period, 25% of the patients and 3.6% during the post-diagnosis
treatment period had at least 1 MSK operation (Table 2). During this period, one patient underwent
five MSK surgeries, while two patients underwent three surgeries each. Only 1 of 21 patients who
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had undergone MSK operation during the delayed diagnosis period had undergone MSK operation
again in the post-diagnosis period (medical treatment). The 2 patients who underwent surgery after
the diagnosis did not have any MSK operation during the delayed diagnosis period.

The mean number of MSK operations in the pre-diagnosis symptomatic period of PsA patients
was significantly higher than in the post-diagnosis period (<0.001, Z=-3.952). In addition, since the
pre-diagnosis symptomatic period was longer than the post-diagnosis period, statistical tests were
performed again after calculating the mean number of MSK operations per unit time (year). Thus, it
was possible to compare the number of MSK operations per unit time. In this way, the mean number
of MSK operations per year was significantly higher in the symptomatic period before diagnosis than
in the treatment period after diagnosis (P=0.001, Z=-3.182) (Table 2). No significant correlation was
found between the number of operations and patient age, PsA symptom duration, PsA diagnosis
duration and Pso rash duration among patients who underwent MSK operation during the
diagnostic delay period (p>0.05 for all).

Table 2. Musculoskeletal (MSK) Surgeries During the Symptomatic Period Before Diagnosis and the Post-

Diagnosis Treatment Period.

S tomatic Period Bef .
ymptomatic Feriod betore Post-DiagnosisPeriod

Diagnosis (Average: 7.49 (Average: 3.39 years) P value
years)
Number of patients with at least
21 (25% 6% .
one MSK surgery, N (%) (25%) 3 (3.6%) 0583
Patients with one MSK surgery, 8 (9.5%) 3 (3.6%) )
N (%)
Patients with >2 MSK surgeries, 13 (15.5%) 0 (0%) i
N (%)
Average number of MSK 0.46 + 0.93 (0-5) 0.04 +0.18 (0-1) <0.001
surgeries, Mean + SD (range)
Average annual number of MSK 0.12+0.29 0.02+0.12 0.001

surgeries, Mean + SD (range)

Demographic, clinical and treatment characteristics of patients with and without MSK operation
were compared (Table 3). The frequency of MTX intake was significantly higher in the group with
MSK operation compared to the group without MSK operation (P=0.040). There was no significant
difference between the 2 groups in terms of other data (p>0.05 for all) (Table 3).

Table 3. Demographic and clinical characteristics of psoriatic arthritis patients with and without musculoskeletal

operation.

Variable PsA with.MSK PsA withm.lt MSK P values
surgeries surgeries

Age (years), Mean = SD 49.4+10.9 46.2+11.6 0.257

Female/Male, N (%) 21 (91.3)/2(8.7) 53 (86.9)/8 (313.1) 0.577

Axial involvement, N (%) 3(13) 8(13.1)

Peripheral involvement, N (%) 3(13) 6(9.8) p>0.05

Axial and peripheral involvement, N (%) 17(73.9) 47(77)

Duration of symptoms befgre diagnosis 80484 7467 0,516

(years), Mean + SD (max-min)

PsA duration (years), Mean + SD 2.8+2.1 3.6+4.8 0.493

Psoriasis duration (years), Mean + SD 10.1+8.9 7.68.1 0.431

Psoriasis (skin involvement), N (%) 10 (43.5) 25(41) 0.836

Psoriasis (nail involvement), N (%) 10(43.5) 18(29.5) 0.226

Family history of psoriasis, N (%) 13(56.5) 28(45.9) 0.611

Medications Used
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NSAIDs, N (%) 15(65.2) 29(47.5) 0.148
Glucocorticoids, N (%) 6(26.1) 14(23) 0.763
Methotrexate, N (%) 20(87) 39(63.9) 0.040
Sulfasalazine, N (%) 2(8.7) 16(26.2) 0.134
Leflunomide, N (%) 0(0) 1(6.6) -
Hydroxychloroquine, N (%) 1(4.3) 2(3.3) -
Azathioprine, N (%) 0(0) 1(1.6) -
c¢sDMARD, N (%) 21(91.3) 54(88.5) 0.713

Combination therapy (csDMARD-
containing), N (%)
Biologic DMARD, N (%) 1(4.3) 13(21.3) 0.063
Combination therapy (- DMARD-
containing), N (%)

6(26.1) 9(14.8) 0.227

2(8.7) 10(16.4) 0.369

3.3. Subgroup Analyses

There was no significant difference in the number of MSK operations between age decades
(p=0.677) (Figure 2). The significant change observed in the presence of MSK surgeries before and
after the diagnosis is especially evident in the female patient group (p<0.001, 25.68% to 4.05%
decrease). In female PsA patients, the number of operations during the delayed diagnosis period was
significantly higher than in the post-diagnosis period (P<0.001, Z=-3.748). The number of operations
per year in the period of delayed diagnosis was significantly higher in female PsA patients than in
the post-diagnosis period (P=0.001, Z=-2.923). In contrast, in male PsA patients, there was no
significant difference between the pre-diagnosis symptomatic period and the post-diagnosis period
in terms of the number of operations and the number of operations per year (p>0.005 for both) (Table
4). In patients with axial + peripheral joint involvement, the change in MSK surgery rates before and
after diagnosis was statistically significant (p=0.001, 25.00% vs 3.13%). Although a decrease in the
post-diagnosis operation rates was also observed in patients with axial and peripheral involvement,
this decrease did not reach statistical significance in axial involvement (p=0.250). (Table 4). There was
no association between psoriatic rash or nail involvement and MSK surgery (for all, p>0.05). In
patients with a family history of psoriasis, the change in MSK surgery rates before and after diagnosis
was quite prominent and statistically significant (p<0.001, decrease from 31.71% to 2.44%). In patients
without a family history of psoriasis, a decrease in the operation rates was also observed, but the
statistical significance level of this change was lower (p=0.109, decrease from 18.60% to 4.65%) (Table
4). There was no association between bDMARD, csDMARD or their combined use and MSK surgeries
(for all, p>0.05).
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Figure 2. Number of MSK surgeries according to age ranges.

Table 4. Variation of the presence of MSK surgery in the pre-diagnosis symptomatic period and post-diagnosis

period according to gender, type of MSK involvement and presence of psoriasis in the family.

Gender Sites of MSK involvement Family history of psoriasis
Variables Female p° Male p* Axial ©p’ Peripheralp"Piix:;lle:al P’ Yes p No p
% Pre- Yes19 (25.68) 2 (20.00) 3(27.27) 2(22.22) 16 (25.00) 8 (18.60) 13 (31.71)
% 2 :;:is No 55 (74.32) 8 (80.00) 8 (72.73) 7(77.78) 48 (75.00) 35 (81.40) 28 (68.29)
g %D Post-Yes 3 (4.05) <0.001 0 (0.00) 05 0 (0.00) 0250 1(11.11) 2(3.13) 0.001 2 (4.65) 0109 1(2.44) 0001
E :;:f”s No 71 (95.95) 10 (100.00) 11 (100.00) 8(88.89) 62 (96.88) 41 (95.35) 40 (97.56)

*: McNemar test.

In general, a significant decrease in MSK operation rates was observed in all patient groups after
diagnosis, and this decrease was found to be statistically more significant especially in female
patients, patients with axial + peripheral joint involvement and patients with a family history of
psoriasis.

4. Discussion

In our study, the mean number of MSK surgeries per year was significantly higher in the period
of delayed diagnosis compared to the period of medical treatment after diagnosis. In addition, there
was a 7.49 years delay in the diagnosis of PsA. This is the first study comparing the mean annual
frequency of MSK surgeries in the period of delayed diagnosis with the post-diagnosis period in PsA
patients.

PsA may affect all joints in the body and shows a variable clinical course [21]. PsA may lead to
different pictures developing as a result of intertwined inflammatory, erosive, or osteoproliferative
changes in the musculoskeletal system. Therefore, it overlaps clinically with many degenerative and
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inflammatory diseases. This leads to the diagnosis of different mimetic diseases other than PsA and
thus delays in the diagnosis of PsA for years [4,6,19,22-24].

Previously, PsA was considered to be a relatively benign disorder, but in recent years, it has
been demonstrated that the majority of PsA patients develop erosive arthritis. Structural damage to
the joints of PsA patients has been found to be similar in magnitude and effect to that seen in patients
with RA [16]. A delay in diagnosis in patients with PsA leads to a progression of the inflammatory
process and permanent structural damage in the musculoskeletal structure over time [13]. Since both
peripheral and axial skeletal involvement may occur, structural and functional disorders may be
observed in these areas. Approximately 2/3 of PsA patients with peripheral joint involvement
followed up for 5 years showed radiographic erosions [13]. In another study, it was shown that
destructive arthritis occurred in approximately 25% of patients presenting with oligoarticular
arthritis and in approximately 65% of patients presenting with polyarticular disease [21]. Haroon et
al. showed that a 6-month delay in diagnosis in PsA patients led to an increased risk of joint erosion
and deterioration in long-term physical function outcomes and quality of life. The importance of early
diagnosis and appropriate adequate treatment to slow the progression of PsA and improve quality
of life has been emphasized in many studies [25].

In the years preceding the diagnosis of PsA, it is important to identify, prevent or manage both
PsA risk factors and PsA-related long-term complications. It has been suggested that there may be a
critical period in which we can identify and intervene in patients with early PsA to improve PsA-
related complications [9]. Some of the musculoskeletal findings related to PsA may lead to
irreversible structural damage, and some may lead to inflammatory changes that can be reversed
with medical treatment. With the introduction of new advanced treatment options in the last few
decades and the demonstration of their effects on radiological progression, this issue has become a
focus of interest [13,16,26].

PsA patients have an increased risk of MSK surgeries due to progressive MSK system
involvement, which varies according to the methodology and location of the studies [13-18]. The use
of joint surgery among PsA patients in the Danish registry was found to be twice as high compared
with the general population cohort, and it was shown that this risk increased exponentially as the
duration of PsA diagnosis increased. In addition, the risk of surgery was found to be higher among
patients with diagnosed PsA aged 18-40 years (22%) compared to patients in the general population
cohort aged over 60 years (20%) after 15 years of follow-up [16].

A significant proportion of our patients with PsA underwent more MSK surgeries in the delayed
diagnostic period compared to the post-diagnostic period. Thus, there was a significant decrease in
the number of operations per year in the post-diagnosis and post-treatment periods. As mentioned
previously, although there are many studies showing an increased risk of MSK surgeries in PsA
patients, our study is the first to compare the annual frequency of operations in the pre-diagnosis
symptomatic period and the post-diagnosis period. Here, the calculation of the number of MSK
surgeries per unit of time made the frequency of operations more accurate and comparable. In
previous studies, the number of operations of varying durations made objective evaluation very
difficult.

In a study by Haque et al. the frequency of orthopaedic interventions in PsA patients before and
after diagnosis was evaluated. In this study, 63.92% of all operations were performed after the
diagnosis, and 36.07% were performed before the diagnosis of PsA. However, the duration of
symptoms before the diagnosis was not specified in this study. In addition, the duration of these
operations and the frequency of operations for a certain unit of time were not calculated [18]. In our
study, the frequency of MSK surgeries before and after diagnosis was determined and compared
with each other per 1-year unit time. This provided a more objective and comparable advantage.

MSK surgeries in PsA patients are usually performed to relieve pain caused by inflammation or
structural defects and to restore physical function [13,16]. In different studies, cumulative disease
activity, number of tender/swollen areas, and high erythrocyte sedimentation rate (ESR), which are
indicators of increased inflammation, have been associated with increased MSK surgical risk
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[13,17,18]. In a study by Kwok et al. it was shown that a significant proportion of surgical indications
were due to inflammatory variables (42%). High ESR and active inflamed joint numbers (high disease
activity markers), which are indicators of uncontrolled inflammation in PsA, were found to be
associated with the frequency of MSK surgeries and the risk of undergoing major operation [13]. In
the same study, 11% of the patients were subjected to revision surgery after the first operation. This
was associated with the continuation of the inflammatory process [13]. In another study, it was shown
that operations were usually performed in the most severe disease state [17]. Patients with PsA have
an overall higher risk of undergoing total hip arthroplasty and total knee arthroplasty compared to
the general population, but temporal trends suggest that the risk is decreasing for patients diagnosed
in recent years. It has been emphasized that collaboration between rheumatologists and orthopaedic
surgeons should be strengthened because interdisciplinary evaluation is very important to improve
the outcomes of PsA patients undergoing orthopaedic surgery [14].

Previous studies have found an increase in the frequency of MSK surgeries with disease year. In
our study, lower annual MSK surgery frequencies were found after PsA diagnosis. In addition, the
fact that more operations were performed in the early symptomatic period before the diagnosis in
our study supports that some of these operations were related to inflammation and that suppression
of inflammation and symptoms with medical treatment reduced the number of operations. This
suggests that early diagnosis may prevent MSK surgeries associated with these reversible
inflammatory conditions. A multidisciplinary approach may have a very important contribution
here. In particular, units performing MSK surgeries such as orthopaedics and neurosurgery,
evaluating patients with early diagnosis questionnaires for PsA risk before the operation, and
referring risky patients to rheumatology clinics may contribute to early diagnosis of PsA and prevent
MSK surgeries with treatment [27]. Interestingly, one study showed a protective effect of the Psoriasis
Area Severity Index on operations in PsA patients. In our study, no correlation was found between
the presence of psoriatic rash and nail involvement and MSK operation status. However, since we
did not have PASI scores of the patients during the MSK surgeries, no evaluation could be made on
these scores [13]. In some studies, the effect of biological treatments on MSK operations was not found
to be statistically significant. It has been stated that this may be related to the gradual transition to
these drugs, which increases the risk of structural damage in diagnosed patients and osteoarthritis
accompanying PsA [13,17]. In our study, no significant relationship was found between medication
use and MSK surgeries. This supports the idea that treatment, independent of drug type, has an effect
on the frequency of operations.

In addition to these, our study had some limitations. First, the fact that our study was conducted
in a single centre limits the generalizability of our findings to other populations. Second, the cross-
sectional design prevents this study from evaluating any of the clinical outcomes in the long term.
Third, our patient numbers were too small to assess different disease patterns and treatment
subgroups of PsA. In addition, no detailed assessment was made of the types and aetiology of MSK
surgeries. The fact that the majority of our patients were women limited the evaluation of the gender
differences in this outcome.

Prospective studies with more patients can be conducted to investigate the effect of early
diagnosis and treatment on the frequency of MSK surgeries. Studies evaluating the annual frequency
of MSK surgeries in PsA patients may be useful in revealing the risks of operations and the
association of different treatment options with MSK surgeries. For this purpose, the effect of early
initiation of new advanced treatments on operations can be more accurately demonstrated.

In conclusion, while an increase in MSK surgeries is expected in PsA patients due to disease
progression over time, in our study, we found a decrease in the frequency of MSK surgeries with
medical treatment after diagnosis compared to the pre-diagnosis symptomatic period. These findings
suggest that diagnostic delays contribute to an increased rate of MSK surgeries, many of which could
have been prevented with early medical treatmen. In this respect, evaluation of patients scheduled
for MSK surgeries for the presence of PsA and early diagnosis may prevent some reversible
inflammation-related MSK surgeries in this patient group.
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Our study provides strong evidence that diagnostic delays in PsA contribute to excessive MSK
surgeries. Timely diagnosis and medical management could prevent avoidable surgical
interventions, reducing both patient morbidity and healthcare costs. Future prospective studies
should further investigate the impact of early biologic therapies on MSK surgery rates
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PsA: Psoriatic arthritis

Pso: Psoriasis

RA: Rheumatoid arthritis

SpA: Spondyloarthritis
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