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Abstract

:

Patients with systemic autoimmune rheumatic diseases (SARD) often receive abdominal ultrasound examinations to screen for organ involvement; yet, the spectrum of findings and their clinical relevance are poorly understood. We conducted a retrospective chart review of inpatients from a rheumatological referral centre with an abdominal ultrasound between 1 January2006 and 31 December 2015, examining 1092 SARD patients with a total of 1695 inpatient stays. The mean age was 55.1 years (range: 17–90 years, SD: 15.8), and the mean disease duration was 6.4 years (range: 0.0–52.8 years, SD: 9.1). A total of 87.5% of the patients were female. The most frequent ultrasound findings were hepatic steatosis (in 26.8% of all patients), splenomegaly (15.2% of all patients), pancreatic lipomatosis (14.3% of all patients) and aortic sclerosis (13.9% of all patients). Based on glucocorticoid and disease-modifying antirheumatic drug use, we identified cases where immuno-modulatory medication was escalated; there was an association between therapy escalation and the findings of hepatomegaly and pleural effusion (as tested via Fisher’s exact test). In patients with several examinations during the defined time span (n = 318), we found ultrasound findings to change, especially findings of hepatomegaly, pleural effusion and splenomegaly. When justifying decisions regarding the further treatment of a patient in the discharge letter, abdominal ultrasound results were rarely discussed. Abdominal ultrasound rarely yielded disease-specific or treatment-changing results.
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1. Introduction


The abdominal ultrasound allows for a relatively quick and safe examination of the abdominal organs. It can also be administered bedside. Systemic autoimmune rheumatic diseases (SARD) are systemic rheumatologic diseases that can affect many abdominal organs. Therefore, SARD patients are often screened for serositis and abdominal organ involvement via ultrasound. However, there are little data on the prevalence and spectrum of sonographic findings in those patients. Most studies have focused on systemic lupus erythematosus (SLE) and its involvement in specific organs. Previously published research highlights liver and spleen enlargement in childhood-onset SLE [1], prevalence of liver haemangiomas [2], cholecystitis [3], intestinal vasculitis [4] and pancreatitis in SLE [5]. Other SARD entities are less well studied. To date, there are no society guidelines or recommendations regarding the use of abdominal ultrasound in SARD patients. In daily clinical practice, common indications include screening for abdominal organ involvement, monitoring serositis (especially under therapy), examining symptoms, such as abdominal pain or nausea, and correlating pathological laboratory parameters. Moreover, abdominal ultrasound can detect lymphadenopathy as a sign of lymphoma, which is associated with some forms of SARD [6].



In this study, we retrospectively analysed the prevalence and spectrum of abdominal ultrasound findings in different SARD entities. Our hospital is a tertiary referral centre for rheumatology patients, both aiding in a first diagnosis and in adjusting therapy regimens in the course of the disease. Abdominal ultrasound is performed liberally at all stages of SARD diseases. As a referral centre, we often decide whether a patient‘s immunosuppressive medication should be adjusted. In this study, we analyse whether certain abdominal ultrasound findings were more frequent in patients who were put on a higher level of immunosuppressive therapy during their stay, indicating an active state of disease. Lastly, we examine whether abdominal ultrasound findings impacted the therapeutic decision-making process.




2. Materials and Methods


2.1. Patients and Data Collection


We conducted a retrospective cohort study including all patients fulfilling the following criteria:




	
Inpatient stay in our tertiary referral centre (Immanuel Krankenhaus Berlin Buch) between 1 January 2006 and 31 December 2015



	
Diagnosis of a SARD: SLE, primary or secondary Sjögren’s syndrome (SS), systemic sclerosis (SSc; diffuse, limited, overlap with myositis), polymyositis (PM), dermatomyositis (DM), anti-synthetase syndrome, undifferentiated connective tissue disease (UCTD) or mixed connective tissue disease (MCTD).



	
Abdominal ultrasound examination








From their medical records, we collected the following data:




	
Patient characteristics including sex, age, disease duration, former organ manifestations and SARD entity.



	
Some patients had a diagnosis of rheumatoid arthritis (RA), secondary SS or an antiphospholipid syndrome (APLS) in addition to their main SARD diagnosis. Their percentage is given in Table 1, labelled as “additional [diagnosis of]”.



	
Results from abdominal ultrasound examination



	
The treating clinician’s interpretation of the ultrasound examination results and their relevance to the therapy strategy as described in the hospital discharge letter



	
Immunosuppressive therapy at the time of admission and discharge from the clinic that involved glucocorticoid dose (calculated as prednisolone equivalent), type and dose of disease-modifying anti-rheumatic drugs (DMARDs).








Data were collected in accordance to the Declaration of Helsinki. The ethics board of the Berlin Board of Physicians (Berliner Ärztekammer) approved the study (Eth-23–16).




2.2. Abdominal Ultrasound Parameters


Table 2 refers to the complete list of ultrasound parameters assessed. Examinations were performed by either of two rheumatologists, both are board certified in conducting abdominal ultrasound. Examinations were performed on a Esaote MyLab Twice machine with a 1–6 MHz convex probe.




2.3. Escalation of Therapy


Therapy was labelled as escalated, de-escalated or unchanged based on changes in glucocorticoid and DMARD treatment between admission and discharge. We defined escalation of therapy as increase of glucocorticoid and/or DMARD doses. Escalation was also assumed when DMARDs were switched with the intention of reducing disease activity (as described in the discharge letter). De-escalation was defined as reduced glucocorticoid and/or DMARD doses and/or DMARD switches intended to reduce the level of immunosuppression.



We also noted when therapy was changed (or remained unchanged) upon factors other than the activity of a patient’s SARD. Such factors included active infections, planned surgery and pregnancies. In patients with secondary SS, we noted if changes in therapy were targeting concomitant rheumatic diseases (see Table 1).




2.4. Relevance of Ultrasound Results for Therapeutic Decision Making


We analysed the discharge summary section in the discharge letter of all cases. We noted whether the treating physician discussed abdominal ultrasound results when explaining the reasoning behind his therapeutic decisions.




2.5. Statistics


Patient characteristics are described as means corresponding to 95% confidence intervals (quantitative variables) and as frequencies (qualitative variables).



The frequency of ultrasound findings was analysed in the whole cohort and within each SARD entity.



We compared the occurrence of sonographic findings between cases with and without escalation of therapy via Fisher’s exact test; p < 0.05 was considered significant. Cases without escalated therapy included those with de-escalated and with unchanged therapy. Cases in which therapeutic decisions were based on factors other than the SARD were excluded. If an ultrasound examination missed the description of a particular finding, the case was excluded from the analysis for said finding.



Patients with several stays during the time span were analysed as follows:




	
Patient characteristics were derived from the first visit.



	
To calculate the frequency of ultrasound findings, we determined if they were reported in any examination.



	
To test which findings were associated with escalation of therapy, we analysed all eligible cases related to a patient (see above).








To describe the change of findings over time, we selected cases of patients with repetitive examinations. For each finding, we calculated the number and proportion of patients who



	
Showed the finding at first examination.



	
Showed the finding at any examination.



	
Developed the finding between two examinations.



	
Showed resolution of a finding between two examinations.








3. Results


3.1. Patient Characteristics


We included 1092 patients with a total of 1695 abdominal ultrasound examinations. A total of 956 patients (87.6%) were female; the mean age was 55.2 years (min. 17 years, max. 90 years, SD 15.8). Patient characteristics are displayed in Table 1.




3.2. Frequency of Abdominal Ultrasound Findings in Different Systemic Autoimmune Rheumatic Diseases


Table 2 shows the frequency of each abdominal ultrasound finding in the overall cohort and per SARD entity. The most frequent findings were hepatic steatosis (26.8%), splenomegaly (15.2%), pancreatic lipomatosis (14.3%) and hepatomegaly (8.1%). Except for MCTD, aortic sclerosis was observed in more than 10% of patients in all SARD entities.



Pleural effusions (PEs) were most frequent in SLE (14.4%), diffuse SSc (10.3%) and MCTD (9.2%). Ascites was rarely observed (2.2% of all patients) with no higher occurrence in any SARD entity.




3.3. Change of Abdominal Ultrasound Findings over Time


A total of 318 inpatients received an abdominal ultrasound more than once during the duration of analysis. Table 3 displays the changes of ultrasound results over time in-between examinations. We most often observed development of splenomegaly in 8.8% of patients and of hepatomegaly in 7.2% of patients. Renal parenchymal alterations (6.0%), PE (5.6%) and signs of colitis (4.1%) were also developed between repetitive ultrasound examinations. Hepato- and splenomegaly and PE were also resolved between examinations.




3.4. Frequency of Findings in Cases with Escalation Versus without Escalation of Therapy


We excluded 268 cases where therapy decisions were not based on SARD activity. Of the remaining 1360 cases, therapy was either escalated or unchanged in 680 cases or de-escalated in 680 cases.



Table 4 compares the frequency of selected ultrasound findings between cases with and without escalated therapy. In cases with escalation of therapy, PE was more frequent than in cases without (7.8% versus 3.7%, p < 0.001). Likewise, hepatomegaly was more frequent in cases with escalation of therapy than in those without (7.7% versus 4.9%, p = 0.04). The frequency of all other findings mentioned in Table 4 did not differ significantly between cases with and without escalation of therapy.




3.5. Relevance of Abdominal Ultrasound Findings Affecting Clinical Decision Making


Rheumatologists seldom discussed abdominal ultrasound findings when explaining the rationale for their treatment regimen. Out of all 1695 ultrasound examinations, only 30 (1.5%) were explicitly mentioned in the decision-making process and documented in the discharge letter. Therapy remained unchanged or could be de-escalated in seven cases based on an unremarkable abdominal ultrasound. In 14 cases, there was pleural effusion, prompting escalation of therapy in eleven cases. Normal abdominal organ status was ensured in three cases before starting a new DMARD therapy and in one case with ongoing cyclophosphamide pulse therapy. One patient was followed up for known aortitis. In five cases, abdominal ultrasound unveiled relevant non-rheumatological conditions: Liver abscess, hepatic metastases of a previously unknown colorectal carcinoma, an inhomogeneous uterus with unilateral hydronephrosis and in two cases cirrhosis of the liver with derailed liver function on laboratory results.





4. Discussion


The aim of our study was to investigate the prevalence, clinical significance and changes in the findings observed in routine abdominal ultrasound in a large clinical cohort of SARD patients. To the best of our knowledge, this is the first study evaluating abdominal ultrasound findings in SARD patients systematically. There are only limited data available on the results of abdominal ultrasound examination in patients with SARD. Most frequent findings observed in all SARD entities were hepatic steatosis (26.8% of all patients), pancreatic lipomatosis (14.3% of all patients), aortic sclerosis (13.9% of all patients) and hepato- and splenomegaly (8.1% and15.2% of all patients, respectively). Hepatic steatosis is frequently observed in SLE [7,8] and associated with glucocorticoid use [7,9]. A cohort study on 607 patients with RA, SLE, SS, SSc, PM, DM and MCTD described hepatic steatosis as a possible cause for elevated liver enzymes [10]. Pancreatic lipomatosis has not yet been studied in SARD patients, but it seems to be related to hepatic steatosis [11,12]. Pancreatic lipomatosis is also associated with insulin resistance and diabetes mellitus [13] and with metabolic syndrome [14,15]; the latter condition has been observed to occur frequently in SLE [16,17], RA [18] and PM [19]. Patients with SARD diseases carry a high cardiovascular risk [20,21]. Several recommendations highlight the importance of screening for cardiovascular health in patients with rheumatic diseases [22,23,24,25]. Hence, the finding of hepatic steatosis or pancreatic lipomatosis might prompt the rheumatologist to screen for further cardiovascular risk factors.



Splenomegaly is a common condition in SLE [26] and may coexist with hepatomegaly [26]. The cause for splenomegaly in SLE is unknown. In an autopsy study on SLE patients, periarterial fibrosis of the spleen was a frequent finding [27] and has been proposed as a possible cause for splenomegaly [26]. To date, there are little data on the relationship between the enlargement of the spleen or liver and disease activity in SARD patients. A study by Guariento et al. examined sonographic measurements of the liver and spleen in 30 SLE patients and 30 healthy controls and observed posterior cranio-caudal measurements of the right hepatic lobe to be significantly higher in SLE patients and correlated with higher disease activity scores [1]. All other hepatic and splenic dimensions did not differ significantly between SLE patients and controls; although, a long disease duration in SLE was found to correlate with spleen atrophy [1].



In our study, we observed a correlation of hepatomegaly and the need for escalating immunosuppressive therapy. Our data are thus in line with data reported by Guariento [1] that hepatomegaly might be an expression of disease activity not only in SLE but also in other SARD entities. The idea of hepatomegaly being a dynamic state is also supported by our observation that it sometimes resolved in intermediate examinations.



Out of all findings in abdominal ultrasound, pleural effusions (PEs) are most extensively studied as markers for disease activity. In SLE patients, they are associated with high disease activity scores [28] and are part of the American College of Rheumatology Classification Criteria [29]. In our cohort, PEs were frequently observed in cases with escalation of therapy. They were also the findings which were often explicitly discussed in the hospital discharge letters. Of all abdominal ultrasound parameters, we suggest that PE is most likely to indicate active disease state.



All other findings did not show an association to escalation of therapy. Findings that might require timely intervention, such as dilation of the common hepatic duct or of liver veins, hydronephrosis, ascites or cholecystitis, were rare and seen in 0.5 to 2.2% of all patients.



Abdominal lymphadenopathy was only observed in 2 out of 1092 examinations (0.2%). Abdominal ultrasound is often regarded as a screening tool for lymphoma development in SARD patients. Non-Hodgkin-Lymphoma is supposed to occur more frequently in patients with SLE, RA and primary SS [6]. In SLE, diffuse large cell B-cell lymphoma and marginal cell lymphoma seem to be the most prevalent types of lymphoma [30]. In primary SS, the most prevalent lymphomas are diffuse large cell B-cell lymphoma, follicular lymphoma [31] and parotid gland marginal zone lymphoma [30,32]. These lymphomas can manifest in abdominal lymph nodes (follicular and diffuse large cell lymphoma) and in the spleen or gastric or duodenal mucosa. However, there are inconclusive studies on the sensitivity of ultrasound in lymphoma detection. When compared to computer tomography, one study found ultrasound to be an effective screening method [33]. Another study reported that in ultrasound, both the existence and extent of lymphoma were underestimated [34]. Both studies were published in 1980 and 1983, respectively, and therefore may not reflect the possibilities of modern ultrasound devices. In addition, it is questionable whether there is an advantage in survival when lymphomas are detected in a routine examination versus when being symptomatic. This question has yet to be answered in future studies, and retrospective studies were inconclusive [35]. In summary, it is unclear whether abdominal ultrasound is a sufficiently sensitive method for lymphoma detection. Furthermore, screening asymptomatic patients to catch very early stages has not been proven to result in better outcomes.



Study Limitations


It is important to note that ultrasound examinations used in this study were performed in a clinical setting; a common intention was to screen patients who were either newly diagnosed or had not been assessed by a rheumatologist in a while but also to correlate unspecific abdominal symptoms or altered laboratory parameters. The exact reason for the examinations being performed was not always evident from the medical records. While abdominal ultrasound examinations are done regularly during examinations in patients with SARD, we did not perform them at every visit. Therefore, when comparing our findings to previously published studies, there may have been a different approach as to whether and how patients were selected for abdominal ultrasound examinations.



Ultrasound was performed by either of two experienced physicians. As we analysed retrospective data that were collected in a clinical setting, examination results were not validated by a second sonographer. Changes of findings between visits might partially be attributable to variability between examiners, although abdominal ultrasound has been shown to be reliable and reproducible [36]. Patients with secondary Sjögren’s syndrome had different underlying diseases, mostly rheumatoid arthritis (82.1%). It should be noted that in secondary Sjögren’s syndrome, we do not know if abdominal ultrasound findings are influenced by the secondary SS, the underlying disease or both. Furthermore, we did we not analyse the relation between ultrasound findings and established disease activity scores, but rather assumed that changes in anti-inflammatory medication reflected the current disease activity. This parameter was chosen for being available for each patient visit and across all SARD entities. We had to rely on the hospital discharge letter while studying the impact of examinations on therapeutic decision making. We cannot exclude that these results have been discussed more extensively elsewhere, for instance verbally between examining and treating physicians. Lastly, our cohort was hospitalized in a referral centre. The spectrum of findings might be different in an outpatient setting.





5. Conclusions


Our study illustrates the prevalence and spectrum of abdominal ultrasound results in a large cohort of SARD patients, both at the time of first diagnosis and during follow-up visits. In cases where immunosuppressive therapy had to be escalated, PE and hepatomegaly were more frequent than in cases with unchanged or de-escalated therapy. In accordance with previously published studies, we suggest that these findings indicate disease activity. They were also found to change in between follow-up examinations. However, ultrasound results were seldom pivotal when deciding upon changes in therapy. Abdominal ultrasound also rarely revealed findings unspecific for SARD that required immediate intervention. In conclusion, we suggest that abdominal ultrasound does not need to be performed routinely in asymptomatic SARD patients. Likewise, there is not enough evidence for ultrasound being a sensitive method for detecting the development of lymphoma. We rather see its place in evaluating symptomatic patients, patients with known abdominal conditions or those with laboratory parameter alterations.
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Table 1. Patient characteristics.
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All Patients

	
SLE

	
SS

	
SSc

	
Myositis

	
UCTD

	
MCTD




	

	

	

	
Prim.

	
Sec.

	
Diffuse

	
Lim.

	
with

Myos.

	
PM

	
DM

	
Anti-Synthetase

	

	






	
Number of

patients

	
1092

	
338

	
335

	
250

	
150

	
197

	
34

	
40

	
43

	
37

	
122

	
149




	
Percentage of

cohort (%)

	
100

	
19.9

	
19.8

	
14.8

	
8.9

	
11.6

	
2.0

	
2.4

	
2.5

	
2.2

	
7.2

	
8.8




	

	

	

	

	

	

	

	

	

	

	

	

	




	
add. RA (%)

	
15.0

	
5.2

	
2.8

	
82.6

	
-

	
4.0

	
5.9

	
-

	
-

	
-

	
2.0

	
1.2




	
add. APLS (%)

	
5.6

	
23.2

	
0.8

	
0.6

	
1.3

	
0.8

	
-

	
-

	
-

	
6.3

	
4.0

	
6.9




	
add. Sjögren (%)

	
11.8

	
33.0

	
-

	
-

	
15.4

	
18.4

	
17.7

	
4.2

	
-

	
31.3

	
5.1

	
18.4




	
New diagnosis (%)

	
33.2

	
17.5

	
40.9

	
20.4

	
30.8

	
40.0

	
53.9

	
41.7

	
42.4

	
31.3

	
51.5

	
33.3




	
Women (%)

	
87.6

	
88.7

	
93.7

	
93.4

	
80.8

	
92.8

	
64.7

	
45.8

	
72.7

	
87.5

	
81.8

	
82.8




	
Men (%)

	
12.5

	
11.3

	
6.4

	
6.6

	
19.2

	
7.2

	
35.3

	
54.2

	
27.3

	
12.5

	
18.2

	
17.2




	
Disease duration in years




	
mean

	
6.5

	
9.8

	
5.0

	
11.9

	
3.7

	
4.1

	
1.6

	
4.1

	
4.5

	
6.4

	
2.2

	
5.4




	
min.

	
0.0

	
0.0

	
0.0

	
0.0

	
0.0

	
0.0

	
0.0

	
0.0

	
0.0

	
0.0

	
0.0

	
0.0




	
max.

	
52.8

	
46.3

	
52.8

	
52.6

	
33.2

	
36.8

	
10.0

	
17.0

	
31.2

	
25.7

	
19.9

	
33.3




	
SD

	
9.2

	
9.9

	
8.0

	
12.5

	
5.3

	
6.7

	
3.1

	
5.5

	
8.1

	
8.5

	
4.8

	
7.3




	
Age in years

	

	

	

	

	

	

	

	

	

	

	

	




	
mean

	
55.2

	
45.2

	
58.4

	
61.8

	
60.4

	
60.3

	
53.5

	
59.1

	
55.3

	
55.3

	
54.4

	
43.7




	
min.

	
17

	
18

	
18

	
22

	
32

	
28

	
17

	
22

	
20

	
23

	
19

	
20




	
max.

	
90

	
79

	
86

	
87

	
84

	
90

	
79

	
82

	
84

	
73

	
83

	
79




	
SD

	
15.8

	
16.2

	
15.2

	
12.4

	
12.1

	
12.7

	
17.6

	
14.6

	
17.2

	
12.8

	
14.6

	
15.1




	
BMI [kg/m]

	

	

	

	

	

	

	

	

	

	

	

	




	
mean

	
25.8

	
25.1

	
26.2

	
26.3

	
25.4

	
26.4

	
24.3

	
24.7

	
24.8

	
26.0

	
26.4

	
25.1




	
min.

	
14.4

	
16.1

	
15.6

	
17.1

	
15.0

	
17.9

	
15.3

	
14.9

	
14.4

	
18.6

	
14.7

	
16.8




	
max.

	
54.1

	
44.6

	
49.2

	
41.8

	
40.1

	
39.8

	
34.7

	
36.2

	
34.1

	
40.2

	
48.3

	
54.1




	
SD

	
5.4

	
4.9

	
6.0

	
5.2

	
5.2

	
5.4

	
5.9

	
5.4

	
4.6

	
5.2

	
5.6

	
5.6








Abbreviations: SLE: systemic lupus erythematosus, SS: Sjögren’s syndrome, SSc: systemic sclerosis, lim.: limited, Myos.: myositis, PM: polymyositis, DM: dermatomyositis, UCTD: undifferentiated connective tissue disease, MCTD: mixed connective tissue disease, add.: additional, APLS: antiphospholipid syndrome, RA: rheumatoid arthritis, min.: minimum, max.: maximum, SD: standard deviation, BMI: body mass index. “-” signifies 0.0% (n = 0).
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Table 2. Prevalence of abdominal ultrasound findings in systemic autoimmune rheumatic diseases.
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All

Patients

	
SLE

	
SS

	
SSc

	
Myositis

	
UCTD

	
MCTD




	

	

	

	
Prim.

	
Sec.

	
Diffuse

	
Lim.

	
with

Myos.

	
PM

	
DM

	
Anti-Synthetase

	

	






	

	

	

	

	

	

	

	

	

	

	

	

	




	
Number of patients

	
1092

	
194

	
252

	
167

	
78

	
125

	
17

	
24

	
33

	
16

	
99

	
87




	
Number of females

	
956

	
172

	
236

	
156

	
63

	
116

	
11

	
11

	
24

	
14

	
81

	
72




	

	
Frequency of findings (%)




	
Liver

	

	

	

	

	

	

	

	

	

	

	

	




	
Hepatomegaly

	
8.1

	
9.8

	
9.1

	
5.4

	
12.8

	
5.6

	
11.8

	
12.5

	
-

	
6.3

	
4.0

	
11.5




	
Fatty liver

	
26.8

	
23.7

	
23.8

	
36.5

	
32.1

	
24.8

	
29.4

	
41.7

	
24.2

	
31.3

	
26.3

	
18.4




	
Cirrhosis

	
0.5

	
-

	
0.4

	
0.6

	
-

	
3.2

	
-

	
-

	
-

	
-

	
-

	
-




	
Focal nodular hyperplasia

	
0.2

	
0.5

	
-

	
0.6

	
-

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	
Haemangioma

	
2.6

	
2.1

	
3.6

	
1.2

	
1.3

	
1.6

	
5.9

	
4.2

	
-

	
-

	
4.0

	
4.6




	
Abscess

	
0.1

	
-

	
-

	
-

	
-

	
-

	
-

	
-

	
-

	
-

	
1.0

	
-




	
Dilated hepatic veins

	
0.8

	
0.5

	
0.8

	
0.6

	
1.3

	
1.6

	
-

	
4.2

	
-

	
6.3

	
-

	
-




	
Dilated common hepatic duct

	
1.3

	
1.5

	
0.8

	
3.0

	
1.3

	
1.6

	
-

	
-

	
-

	
-

	
-

	
1.1




	
Suspected malignant tumour

	
0.5

	
-

	
0.4

	
-

	
1.3

	
-

	
-

	
-

	
3.0

	
-

	
2.0

	
-




	
Gallbladder

	

	

	

	

	

	

	

	

	

	

	

	




	
Concrements

	
8.2

	
6.7

	
10.7

	
7.2

	
10.3

	
-

	
5.9

	
16.7

	
12.1

	
6.3

	
6.1

	
5.7




	
Thickening of wall

	
0.5

	
-

	
0.4

	
1.2

	
-

	
-

	
-

	
-

	
-

	
6.3

	
2.0

	
-




	
Polyp

	
1.6

	
2.6

	
1.6

	
2.4

	
1.3

	
-

	
-

	
4.2

	
-

	
-

	
-

	
2.3




	
Status post cholecystectomy

	
14.4

	
8.8

	
17.9

	
20.4

	
14.1

	
17.6

	
5.9

	
25.0

	
3.0

	
6.3

	
14.1

	
5.7




	
Pancreas

	

	

	

	

	

	

	

	

	

	

	

	




	
Pancreatic lipomatosis

	
14.3

	
10.8

	
11.1

	
25.1

	
15.4

	
12.0

	
23.5

	
25.0

	
15.2

	
37.5

	
14.1

	
3.4




	
Inhomogeneous parenchyma

	
1.9

	
2.6

	
1.6

	
-

	
-

	
0.8

	
-

	
4.2

	
6.1

	
6.3

	
3.0

	
4.6




	
Pancreatitis

	
0.2

	
0.5

	
-

	
0.6

	
-

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	
Cyst

	
0.2

	
0.5

	
-

	
0.6

	
-

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	
Lesion/tumour

	
0.5

	
-

	
0.4

	
-

	
1.3

	
1.6

	
-

	
4.2

	
-

	
-

	
-

	
-




	
Kidneys

	

	

	

	

	

	

	

	

	

	

	

	




	
Altered echogenicity

	
4.7

	
5.7

	
6.0

	
4.2

	
7.7

	
4.8

	
-

	
8.3

	
6.1

	
-

	
-

	
2.3




	
Hydronephrosis

	
2.2

	
1.5

	
2.4

	
1.2

	
6.4

	
3.2

	
-

	
8.3

	
3.0

	
-

	
-

	
1.1




	
Cyst

	
10.3

	
9.3

	
10.7

	
12.6

	
15.4

	
9.6

	
5.9

	
4.2

	
15.2

	
25.0

	
8.1

	
4.6




	
Concrements

	
2.5

	
2.1

	
2.8

	
3.0

	
3.8

	
2.4

	
5.9

	
4.2

	
-

	
-

	
1.0

	
2.3




	
Lesion/tumour

	
0.6

	
0.5

	
0.8

	
-

	
3.8

	
-

	
-

	
-

	
3.0

	
-

	
-

	
-




	
Spleen

	

	

	

	

	

	

	

	

	

	

	

	




	
Splenomegaly

	
15.2

	
24.7

	
12.7

	
9.6

	
16.7

	
13.6

	
17.6

	
25.0

	
9.1

	
12.5

	
10.1

	
18.4




	
Altered echogenicity

	
0.9

	
2.1

	
0.4

	
1.2

	
-

	
0.8

	
-

	
-

	
-

	
-

	
-

	
2.3




	
Calcification

	
1.8

	
4.1

	
0.8

	
1.8

	
1.3

	
3.2

	
-

	
-

	
-

	
-

	
1.0

	
1.1




	
Status post splenectomy

	
0.4

	
1.0

	
-

	
0.6

	
-

	
-

	
-

	
-

	
-

	
-

	
-

	
1.1




	
Aorta

	

	

	

	

	

	

	

	

	

	

	

	




	
Sclerosis

	
13.9

	
11.3

	
11.9

	
23.4

	
19.2

	
13.6

	
17.6

	
12.5

	
15.2

	
18.8

	
10.1

	
5.7




	
Aortitis

	
0.1

	
-

	
0.4

	
-

	
-

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	
Aneurysm

	
0.6

	
1.5

	
-

	
0.6

	
1.3

	
0.8

	
-

	
-

	
3.0

	
-

	
-

	
-




	
Genito-urinary

	

	

	

	

	

	

	

	

	

	

	

	




	
Abnormal bladder wall

	
1.3

	
0.5

	
2.0

	
-

	
2.6

	
-

	
-

	
4.2

	
3.0

	
-

	
3.0

	
1.1




	
Female patients only

	

	

	

	

	

	

	

	

	

	

	

	




	
Abnormal uterus

	
4.5

	
7.0

	
3.0

	
3.8

	
4.8

	
5.2

	
-

	
-

	
4.2

	
7.1

	
4.9

	
4.2




	
Status post hysterectomy

	
11.3

	
8.1

	
13.1

	
15.4

	
7.9

	
12.9

	
-

	
9.1

	
12.5

	
14.3

	
11.1

	
5.6




	
Male patients only

	

	

	

	

	

	

	

	

	

	

	

	




	
Prostatic hyperplasia

	
8.8

	
4.5

	
31.3

	
-

	
20.0

	
-

	
-

	
-

	
11.1

	
-

	
11.1

	
-




	
Prostatic calcification

	
5.9

	
4.5

	
-

	
-

	
13.3

	
-

	
16.7

	
15.4

	
-

	
-

	
5.6

	
6.7




	
Other findings

	

	

	

	

	

	

	

	

	

	

	

	




	
Pleural effusion

	
7.8

	
14.4

	
5.6

	
4.2

	
10.3

	
7.2

	
5.9

	
4.2

	
3.0

	
6.3

	
7.1

	
9.2




	
Pericardial effusion 1

	
0.6

	
2.1

	
0.4

	
-

	
1.3

	
-

	
-

	
-

	
-

	
-

	
1.0

	
-




	
Ascites

	
2.2

	
4.1

	
0.4

	
0.6

	
6.4

	
3.2

	
-

	
4.2

	
-

	
6.3

	
1.0

	
2.3




	
Colitis

	
2.4

	
1.5

	
2.4

	
2.4

	
2.6

	
3.2

	
-

	
4.2

	
6.1

	
-

	
2.0

	
2.3




	
Lymphadenopathy

	
0.2

	
-

	
-

	
-

	
1.3

	
0.8

	
-

	
-

	
-

	
-

	
-

	
-




	
Hernia

	
0.6

	
-

	
1.2

	
1.2

	
-

	
0.8

	
-

	
-

	
-

	
-

	
1.0

	
-








Abbreviations: SLE: systemic lupus erythematosus, PM: polymyositis, DM: dermatomyositis, UCTD: undifferentiated connective tissue disease, MCTD: mixed connective tissue disease. “-”signifies 0.0% (n = 0). 1 Pericardial effusions were not looked for routinely in abdominal ultrasound, but were occasionally seen in subxiphoidal view. These cases were followed up via echocardiography.
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Table 3. Changes over time in 318 patients with repetitive abdominal ultrasound examinations.
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Patients with Finding in First Examination (n)

	
Patients with Finding in Any Examination (n)

	
Patients with Development of Finding Between Two Examinations

	
Patients with Resolution of Finding Between Two Examinations






	
Serositis




	
Pericardial effusion

	
1

	
4

	
n = 3

	
0.9%

	
n = 1

	
0.3%




	
Pleural effusion

	
17

	
35

	
n = 18

	
5.6%

	
n = 23

	
7.2%




	
Ascites

	
6

	
16

	
n = 10

	
3.1%

	
n = 9

	
2.8%




	
Organomegaly




	
Hepatomegaly

	
22

	
45

	
n = 23

	
7.2%

	
n = 30

	
9.4%




	
Splenomegaly

	
40

	
68

	
n = 28

	
8.8%

	
n = 37

	
11.6%




	
Parenchymal alterations




	
Altered renal echogenicity

	
5

	
24

	
n = 19

	
6.0%

	
n = 12

	
3.8%




	
Altered splenic echogenicity

	
4

	
7

	
n = 3

	
0.9%

	
n = 4

	
1.3%




	
Inhomogeneous pancreatic parenchyma

	
2

	
11

	
n = 9

	
2.8%

	
n = 7

	
2.2%




	
Inflammatory conditions




	
Pancreatitis

	
0

	
2

	
n = 2

	
0.6%

	
n = 1

	
0.3%




	
Aortitis

	
1

	
1

	
n = 0

	
0.0%

	
n = 0

	
0.0%




	
Colitis

	
4

	
17

	
n = 13

	
4.1%

	
n = 7

	
2.2%




	
Other findings




	
Aortic aneurysm

	
0

	
1

	
n = 1

	
0.3%

	
n = 0

	
0.0%




	
Liver cirrhosis

	
1

	
3

	
n = 2

	
0.6%

	
n = 1

	
0.3%
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Table 4. Frequency of abdominal ultrasound findings in cases with versus without escalation of therapy.
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Number of All Cases

	
Number of Cases Without Increase

	
Cases with Finding Within Cases Without Increase

	
Number of Cases with Increase

	
Cases with Finding Within Cases with Increase

	
p Value






	
Serositis




	
Pericardial effusion (n = 6)

	
1310

	
655

	
n = 2

	
0.3%

	
655

	
n = 4

	
0.6%

	
0.687




	
Pleural effusion (n = 78)

	
1355

	
677

	
n = 25

	
3.7%

	
678

	
n = 53

	
7.8%

	
0.001




	
Ascites (n = 19)

	
1307

	
654

	
n = 8

	
1.2%

	
653

	
n = 11

	
1.7%

	
0.500




	
Organomegaly




	
Hepatomegaly (n = 82)

	
1300

	
651

	
n = 32

	
4.9%

	
649

	
n = 50

	
7.7%

	
0.040




	
Splenomegaly (n = 178)

	
1304

	
655

	
n = 79

	
12.1%

	
649

	
n = 99

	
15.3%

	
0.107




	
Parenchymal alterations




	
Altered renal echogenicity (n = 44)

	
1307

	
657

	
n = 27

	
4.1%

	
650

	
n = 17

	
2.6%

	
0.167




	
Altered splenic echogenicity (n = 10)

	
1304

	
654

	
n = 6

	
0.9%

	
650

	
n = 4

	
0.6%

	
0.753




	
Inhomogeneous pancreatic parenchyma (n = 21)

	
1181

	
576

	
n = 10

	
1.7%

	
605

	
n = 11

	
1.8%

	
1.000




	
Inflammatory conditions




	
Pancreatitis (n = 1)

	
1180

	
575

	
n = 0

	
0.0%

	
605

	
n = 1

	
0.1%

	
1.000




	
Aortitis (n = 0)

	
1257

	
625

	
n = 0

	
0.0%

	
632

	
n = 0

	
0.0%

	
-




	
Colitis (n = 18)

	
1307

	
655

	
n = 7

	
1.1%

	
652

	
n = 11

	
1.7%

	
0.355




	
Other findings




	
Aortic aneurysm (n = 4)

	
1256

	
624

	
n = 3

	
0.5%

	
632

	
n = 1

	
0.2%

	
0.371




	
Liver cirrhosis (n = 8)

	
1301

	
651

	
n = 4

	
0.6%

	
650

	
n = 4

	
0.6%

	
1.000
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