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Objective: To compare the assessment of entheses in subjects with spondyloarthritis (SpA) with patients with gout by the Madrid Sonographic Enthesis Index (MASEI).

Method: This cross-sectional study includes videos of entheses evaluated by ultrasound (US) of 30 patients with SpA diagnosed according to the ASAS criteria and 30 patients with gout established by the presence of monosodium urate crystals. Entheses were evaluated for MASEI in 2 Institutes located in two different countries. Demographic and clinical data were registered. Total MASEI score, MASEI-inflammatory, and MASEI-chronic damage were analyzed. Comparisons between groups were obtained by chi-square test and Student's t-test. An inter-reading US reliability was realized.

Results: Patients with gout were older and had significantly more comorbidities than those with SpA. The total MASEI score was not significantly different among diseases (p = 0.07). MASEI-inflammatory was significantly more prevalent at the Achilles tendon in SpA, while the proximal patellar tendon was in gout. Power Doppler was higher in SpA compared to gout (p = 0.005). MASEI-chronic damage related to calcification/enthesophytes predominated in gout (p = 0.043), while calcaneal erosions did in SpA (p = 0.008). The inter-reader concordance was excellent (0.93, CI 95% 0.87–0.96, p = 0.001).

Conclusions: SpA and gout similarly involve entheses according to MASE, however, some inflammatory and chronic lesions differ significantly depending on the underlying disease and tendon scanned.
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INTRODUCTION

In patients with spondyloarthritis (SpA), enthesitis is one of the cornerstones of the etiopathogenesis of the disease (1). In axial SpA, the prevalence of peripheral enthesitis is around 25–58% (2). This manifestation is traditionally evaluated by clinical examination based on the presence of pain and/or swelling. However, neither the clinical examination's reliability nor accuracy is satisfactory enough (3–6). In this sense, ultrasound (US) has proven to be a promising imaging technique, since it allows the direct visualization of entheses and related structures (3–7), and it has been observed that it is very sensitive for the evaluation of morpho-structural alterations and changes in blood flow at the entheseal level. In SpA patients, the involvement of the entheses evaluated by the US has been found in up to 98% of cases, with the entheses of the lower limbs being the most frequently affected (3). The reliability of US enthesitis in patients with SpA using OMERACT definitions has been tested in a few studies (8–12).

On the other hand, gout is another inflammatory disease that also affects the entheses (13–15). Several studies have demonstrated the ability of US to differentiate it from other microcrystalline arthropathies in joints (16–18). However, little has been studied about the discriminant capacity of the US at the entheses level (19). In one study that evaluated the discriminant validity of US in SpA, rheumatoid arthritis, gout, chondrocalcinosis, and osteoarthritis in the Achilles tendon, the US shows a potential ability to differentiate between SpA and the other diseases, except for gout (19). So far, the ability of the US to discriminate between SpA and gout has not been evaluated through the identification of elemental lesions of each of these pathologies with MASEI. This index is the most complete and used scoring system, and it has been proven to be reliable and valid for the study of enthesis in diseases other than SpA (20). Although we know that each of these diseases has established diagnostic criteria, the objective of this study was to know if the MASEI in SpA is different compared to gout.



MATERIALS AND METHODS


Study Design

This is a cross-sectional and observational study conducted in México and Argentina. Videos of consecutive patients who were sent to realize MASEI from two rheumatology outpatient clinics to ultrasound units at the National Rehabilitation Institute in México and one rheumatology clinic to the Institute of Psychophysical Rehabilitation in Argentina. The study was approved by the local ethical committee, approval number 10/17, and conducted according to the Declaration of Helsinki. All participants gave written informed consent before realizing the US evaluation.



Inclusion and Exclusion Criteria

We included videos of 30 consecutive patients with axial or peripheral SpA according to the Assessment of Spondyloarthritis International Society (ASAS) classification criteria were included. Also, videos of 30 patients with gout with diagnosis established by the presence of monosodium urate crystals in synovial fluid or tophus were assessed. The diagnosis of all patients was established by the physician who referred the patients to the ultrasound units. All patients with gout were in an inter-critical period clinically. Patients with gout and psoriasis or inflammatory bowel disease were excluded. Patients who had received oral or injected corticosteroids within 4 weeks before inclusion in the study were also excluded. Demographic data such as age, gender, disease evolution time, comorbidities, and current treatment were recorded. BASDAI, BASFI, BASMI, and MASES were assessed in the case of SpA patients. Entheseal involvement was not an inclusion criterion in none of the diseases.



Ultrasound Assessment

The videos were obtained and recorded by 2 rheumatologist ultrasonographers (both with more than 10 years of experience), one in each ultrasound unit. The ultrasonographers were blinded to the clinical characteristics of the patients. The videos were recorded. Once all the videos were recorded, they were evaluated by the 5 readers. Triceps brachial, quadriceps tendon, proximal and distal patellar tendon, Achilles tendon, and proximal plantar fascia insertions were evaluated bilaterally, and each enthesis was scanned in longitudinal and transverse planes. The triceps enthesis was examined with the elbow flexed at 90°. Knee entheses evaluation was performed with the patient in supine position and knee flexed at 70° for grayscale and extended for power Doppler (PD). Achilles tendon and plantar fascia were evaluated with the patient in a prone position and their foot flexed at 90°. The US evaluation was blinded and realized independently of the pathology. We used two Esaote MyLab 70® equipment with a 7.5–12 MHz multifrequency linear probe. The vascularization was assessed using PD adjusted with a PRF of 500 Hz and gain from 50 to 55 dB.

According to MASEI, the following lesions were evaluated: pathologic structural change and thickening of the tendon at the site of insertion, calcification/enthesophyte, bursitis, bone erosion, and PD signal. The pathologic structural change was defined as a loss of a fibrillar pattern, hypoechoic appearance, or fusiform thickening; the following criteria were used for abnormal structure thickness: quadriceps tendon thickness >6.1 mm, proximal and distal patellar tendon >4.0 mm, Achilles tendon >5.29 mm, and plantar fascia >4.4 mm. Bone erosion was defined as cortical breakage with bone contour defects in 2 perpendicular planes. Calcification/enthesophyte was scored 0 if absent, 1 for small calcification or ossification with an irregularity of cortical bone, 2 if a clear presence of enthesophytes (hyperechoic spurs forming at a tendon insertion into the bone, growing in the direction of the natural pull of the tendon involved), or if medium-sized calcifications or ossification were seen and 3 for large calcifications or ossifications (21). According to OMERACT, merging some components like calcifications and enthesophytes is an adequate strategy to improve reliability, because sometimes they have the same appearance (22). Bursitis was defined as a well-circumscribed, localized anechoic or hypoechoic area at the site of an anatomical bursa, which was compressible by the transducer (21). The presence of PD signal was considered when seen at bone insertion (<2 mm from the cortical bone), different from reflecting surface artifact or nutrition vessel signal, with or without cortical irregularities, erosions, or enthesophytes, according to OMERACT definition (22). The MASEI score was categorized in inflammatory lesions (thickening structural changes, bursitis, and vascularization) and chronic damage (calcifications/enthesophytes and bone erosions). The inter-reader agreement of total MASEI scores was performed among 5 ultrasonographers and the expert in the MASEI index (de Miguel E) online.



Statistical Analysis

Continuous data are described as the mean and standard deviation and categorical variables were expressed as frequencies and percentages. The normality of the continuous variables was probed by the Shapiro-Wilk test. The chi-square distribution was applied to compare categorical variables between groups. The student's t-test was used to contrast the total MASEI scores between groups. To analyze inter-reader agreement for continuous data we used intraclass correlation coefficient (ICC) with a 95% confidence interval. A p < 0.05 was considered statistically significant. Statistical analysis was performed in SPSS for Windows version 22.




RESULTS

Clinical and demographic characteristics are shown in Table 1. The average age of patients and prevalence of comorbidities were significantly higher in the gout group than in the SpA. There was no significant difference in disease duration, weight, height, and body mass index (BMI) between groups. As expected, uric acid levels were significantly higher in patients with gout than with SpA. A high percentage had tophaceous gout. All patients with gout were receiving hypouricemic treatment; most of them had allopurinol. The SpA group received 43% methotrexate, 15% sulfasalazine, and 23% anti-TNF. A similar percentage of patients in both groups used non-steroidal anti-inflammatory drugs. The average BASDAI score was high suggesting SpA activity. BASFI and BASMI showed high dysfunction and decrease in spinal mobility, respectively. The median of MASES was 4.


Table 1. Clinical and demographics characteristics among groups.
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Table 2 shows differences between groups related to lesions in the entheses evaluated. The site that was most frequently affected with structural change, thickness, erosion, bursitis, and PD signal was the Achilles tendon in patients with SpA (Figures 1A–C). In contrast with gout where the presence of structural change and thickening in the proximal patellar tendon was higher (Figure 2). The presence of small enthesophytes in the quadriceps tendon was significantly greater in gout than in SpA (Figure 3), whereas pathologic structural changes of the same tendon prevailed in gout. There was no significant difference in the distal patellar tendon, triceps tendon, and plantar fascia between groups.


Table 2. Comparison of US findings of entheses between groups.
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FIGURE 1. Longitudinal scans of Achilles tendon in SpA. (A) Increased thickness of tendon insertion, enthesophyte (the step up of the bony prominence at the end of the normal bone contour), and power Doppler signal. (B) The arrow shows PD signal inside bone erosion and (C) arrowhead shows retrocalcaneal bursitis.



[image: Figure 2]
FIGURE 2. Longitudinal view of proximal patellar tendon shows increased thickness (> 4.0 mm) and hypoechogenicity in a patient with gout.



[image: Figure 3]
FIGURE 3. Longitudinal scan of the distal patellar tendon in a patient with gout shows increased thickness, hypoechogenicity (arrowhead), and calcification (arrow).


Table 3 presents data related to MASEI. The total MASEI scores were higher in patients with SpA than gout, however, it was not significant. Regarding MASEI-inflammatory there were no differences in structural changes and thickening among groups, but the PD signal was significantly higher in SpA than gout. In respect of MASEI-chronic damage, the gout group had significantly higher calcifications/enthesophytes, nonetheless, bone erosions prevailed in the SpA group.


Table 3. MASEI score in 360 entheses in gout compared with SpA.
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Inter-reader agreement for total MASEI score was excellent (0.93, 95% CI, 0.87–0.96, p = 0.001).



DISCUSSION

Although the US has proven to be a reliable and valid technique to evaluate enthesitis in SpA (23), little has been analyzed about its discriminant validity. In a study, the power of discrimination of US was evaluated by MASEI between different chronic diseases in the Achilles enthesis, showing that this index lacks validity to discriminate SpA from gout (19). Probably the fact that there is a single enthesis being assessed, limits the possibility of establishing the discriminant validity of an imaging technique. Other entheses different from the Achilles tendon are affected in gout, such as patellar tendon and quadriceps as observed in other studies (14, 15, 24). Therefore, in the present study, we decided to evaluate the 6 bilateral entheses included in the MASEI score.

As previously reported (19), we found significantly more structural changes/thickening and bone erosion in the Achilles tendon in SpA than in gout. This enthesis seems to be the most affected in SpA according to what has been reported (7, 25). de Miguel and cols, using MASEI had demonstrated that the presence of PD signal and bone erosion have a better predictive value for inflammatory enthesitis in SpA (21). Besides, as we have observed a higher prevalence of bone erosions in SpA than in gout, another study has found similar results (19). In a systematic review, significantly more erosions in the calcaneal enthesis were observed in SpA compared with the healthy population (26). Additionally, the presence of bursitis at the level of the calcaneal enthesis accompanying the inflammatory lesions can contribute to differentiating patients with SpA (27). By contrast, despite crystal deposition in gout, structural changes are infrequent in the Achilles tendon, as it has been shown in people with tophaceous gout where many of the characteristics observed were not disease-specific (28).

Structural change in the quadriceps tendon tended to be significantly greater in the SpA group than in gout, suggesting that it is one of the sites that could differentiate SpA from healthy subjects or other diseases (25, 29, 30). Moreover, patients with gout had a significantly greater presence of small calcifications/enthesophytes in quadriceps than those with SpA, as a recent study shows, where this tendon was the most involved in both diseases, therefore it is a site that requires more attention (31).

On the other hand, structural change in the proximal patellar tendon was significantly greater in gout than in SpA. In general, the patellar tendon seems to be the most affected in gout in several studies (1, 14, 15, 24). We did not find other significant differences in this tendon and the distal patellar tendon and plantar fascia because they are affected similarly in both diseases (31). Concerning the triceps tendon, there was a trend for a higher percentage of both inflammatory and chronic damage in the gout group, however, there were no significant differences among groups. It has been reported that it is the second tendon most affected in gout, affecting almost 50% of patients while, in SpA it is involved in around 12% of independent studies (14, 32). We consider that this is the first time that these entheses have been compared in these diseases.

Respecting the MASEI-Inflammatory index, we did not find significant differences in structural change and thickness because gout affects entheses as frequently as SpA does (31). Only the presence of PD was significantly present in patients with SpA and mainly observed in calcaneal enthesis (30, 33). The low prevalence of PD in the population with gout contrasts with other studies (28, 31). Factors associated with vascularization are advanced age and high uric acid levels. It has been shown that PD signal significantly decreased at 2 years of urate-lowering therapy (34).

In MASEI-chronic damage, the calcifications/enthesophytes were most frequently demonstrated in gout like the other study (19). It is probable that calcifications are a predominant characteristic associated with the deposit of MSU in entheses, as shown by animal models of enthesitis, where local injection of monosodium urate crystals into the metatarsal entheses of oxidative-burst-deficient (Ncf1**) mice developed chronic enthesitis accompanied by massive enthesophytes by resonance magnetic imaging (35). In addition, it has been observed that advanced age and belonging to the male sex are associated with greater structural damage, factors that prevailed in our gout group (20).

The total MASEI score was higher in SpA than gout but there were no significant differences. According to the original study, 18 points would be the best cut-off point to differentiate patients with SpA from controls (21). However, patients with longstanding gout develop a higher frequency of chronic damage, specifically calcifications/enthesophytes in multiple entheses, which increases the index. Therefore, the MASEI would have limitations to be used to differentiate between both groups. It is important to note that most of the patients with gout had the tophaceous variety, which could contribute to having a higher MASEI score (13). Discriminant validity of MASEI has been studied in other diseases like Behcet and Fibromyalgia in which, the entheses are often not affected, giving low scores, thus facilitating discrimination, in contrast, in diseases such as gout, the discrimination by this score can be more difficult (36, 37).

Finally, the inter-reading concordance was excellent. The performance of inter-reader exercise has a great influence to improve reliability and our group has carried out this type of exercise periodically (38, 39). The other study has shown excellent inter-observer agreement for quantitative data (37).



LIMITATIONS AND STRENGTHS

One of the main limitations of our study was a relatively low number of patients, however, 720 entheses is a good number to consider. Another limitation was the age difference which was greater in the gout group; a bias that is difficult to correct given that patients with gout start their disease later. This condition probably accounts for a higher frequency of calcifications in the gout group, however, for the analysis of differences between groups we are not exclusively based on this lesion. Another constraint is that all patients with gout were receiving hypouricemic treatment and more than 40% of the SpA group were receiving immunosuppressive therapy and just over 20% biological therapy, conditions that could reduce the presence of PD in the entheses. Another weakness of the study is that we did not record the physical activity of the patients because it has been described those individuals with a greater demand for physical activity develop more structural and inflammatory changes in entheses. Additionally, the comorbidities observed in patients with gout could have contributed to the entheseal condition. All the same, one of the strengths of the study is that it includes a binational multicenter sample and patients were of real life.



CONCLUSIONS

The total MASEI could not discriminate between SpA and gout, however, some inflammatory and chronic lesions differ significantly depending on the underlying disease and tendon explored. In the Achilles tendon, this index shows the ability to differentiate SpA from gout due to having a higher prevalence of structural change, thickness, bursitis, erosions, and PD signal. Gout induces the development of calcifications/enthesophytes which increases the total index. Entheseal involvement in gout is almost as frequent as in SpA, therefore its evaluation is necessary.
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