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SUMMARY

Backgrounds: Asymptomatic hyperuricemia (AHU) 
patients mostly do not develop gouty arthritis.  The 
best procedure to investigate whether they have MSU 
deposition has not been established.  We report our 
preliminary study about ultrasonography on AHU 
patients.
Methods: In this cross-sectional study, we enrolled 
asymptomatic hyperuricemia patients who matched 
the gout classification criteria of the American 
College of Rheumatology (ACR)/European League 
Against Rheumatism (EULAR) (2015).  Six joints were 
examined per patient by ultrasonography including 
the first metacarpophalangeal (MCP) joints, first 
metatarsophalangeal (MTP) joints, and trochlear 
knees to determine pathological findings which 
may demonstrate clinically silent urate deposits in 
asymptomatic hyperuricemia individuals.  
Results: Average age was 49.27±12.35 years old.  
The average serum uric acid level was 7.64±1.67 mg/
dL.  Ultrasonography of the first MCP showed joint 

effusion in 11 patients (73 %), double contour in 10 
patients (66 %), tophus in 1 patient (6 %), snowstorm 
appearance in 1 patient, hypervascularization in 1 
patient, and synovitis in 3 patients (20 %).  Four patients 
revealed normal features.  First MTP joints showed 13 
joint effusions (86 %), double contours in 13 patients 
(86 %), 1 bone erosion (6 %), 3 tophi (20 %), and 2 
synovitis (13 %).  There was no hypervascularization 
or snowstorm appearance found.  Two patients showed 
normal USG.  From trochlear knees, we found 1 joint 
effusion (6 %), and 1 double contour (6 %), and 14 
patients were normal.  
Conclusions: Abnormal ultrasound findings such 
as double contour sign and tophi were detected in 
asymptomatic hyperuricemia.  The most frequent 
joint affected was the first MTP.  Whether this result 
influences our decision to initiate urate-lowering 
therapy and anti-inflammatory treatment is still to 
be determined.  

Keywords: Asymptomatic hyperuricemia, joints, 
ultrasonography.
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RESUMEN

Antecedentes: Los pacientes con hiperuricemia 
asintomática (AHU) en su mayoría no desarrollan 
artritis gotosa.  No se ha establecido el mejor 
procedimiento para investigar si tienen depósito de 
MSU.  Presentamos nuestro estudio preliminar sobre 
ultrasonografía en pacientes de AHU.
Métodos: En este estudio transversal, reclutamos 
pacientes con hiperuricemia asintomática que 
coincidían con los criterios de clasificación de gota 
del Colegio Americano de Reumatología (ACR)/Liga 
Europea Contra el Reumatismo (EULAR) (2015).  
Se examinaron seis articulaciones por paciente 
mediante ultrasonografía, incluidas las primeras 
articulaciones metacarpofalángicas (MCP), las 
primeras articulaciones metatarsofalángicas (MTP) 
y las rodillas trocleares para determinar los hallazgos 
patológicos que pueden demostrar depósitos de urato 
clínicamente silenciosos en individuos asintomáticos 
con hiperuricemia.
Resultados: La edad promedio fue de 49,27±12,35 
años.  El nivel medio de ácido úrico sérico fue de 
7,64±1,67 mg/dL.  La ecografía de la primera MCP 
mostró derrame articular en 11 pacientes (73 %), 
doble contorno en 10 pacientes (66 %), tofo en 1 
paciente (6 %), aspecto de tormenta de nieve en 1 
paciente, hipervascularización en 1 paciente y sinovitis 
en 3 pacientes (20 %).  Cuatro pacientes revelaron 
características normales.  Las primeras articulaciones 
MTP presentaron 13 derrames articulares (86 %), 
doble contorno en 13 pacientes (86 %), 1 erosión 
ósea (6 %), 3 tofos (20 %) y 2 sinovitis (13 %).  No 
se encontró hipervascularización ni apariencia de 
tormenta de nieve.  Dos pacientes mostraron USG 
normal.  De las rodillas trocleares encontramos 1 
derrame articular (6 %), 1 doble contorno (6 %) y 
14 pacientes eran normales.
Conclusiones: En la hiperuricemia asintomática se 
detectó un hallazgo ecográfico anormal como signo 
de doble contorno y tofos.  La articulación más 
frecuentemente afectada fue la primera MTP.  Queda 
por determinar si este resultado influye en nuestra 
decisión de iniciar un tratamiento hipouricemiante y 
un tratamiento antiinflamatorio.

Palabras clave: Hiperuricemia asintomática, 
articulaciones, ultrasonografía.

INTRODUCTION

Asymptomatic hyperuricemia is defined 
as elevated uric acid levels with no clinical 
symptoms and is commonly viewed as an entity 

that should not be treated (1,2).  Hyperuricemia 
may result from increased production or decreased 
excretion of uric acid (3).  Many individuals with 
hyperuricemia are clinically asymptomatic, 
with 5 %-18.83 % estimated to develop gout 
later (4).  The disease burden of hyperuricemia 
is increasing, especially in high-income countries 
and economically developing worlds with urban 
lifestyles (3,5).  The prevalence of hyperuricemia 
in the United States was 21.4 %, while in China 
the prevalence was 13.3 % (6,7).  Serum uric 
acid levels are also associated with all-cause and 
cardiovascular mortality, independent of other 
cardiovascular risk factors (8). 

Advanced imaging and microscopy studies 
have shown that monosodium urate (MSU) 
crystals are present in many people with 
hyperuricemia with no history of flares and no 
clinical evidence of tophi (9).  Monosodium 
urate deposition on cartilage is an early step 
in developing gout.  This deposition may 
also lead to direct mechanical damage of 
the joint, predisposing it to degenerative 
arthritis.  Additionally, occultly deposited 
MSU may induce low-level inflammation, with 
systemic consequences (10).  A single-center 
retrospective cohort study of 5 899 Japanese 
adults with asymptomatic hyperuricemia without 
comorbidities had a significant risk of developing 
cardiometabolic conditions (11).  The imaging 
technique, such as joint ultrasonography may 
demonstrate clinically silent urate deposits in 
asymptomatic hyperuricemia individuals (12,13).  
Ultrasound (US) has advantages over other 
imaging modalities including the lack of 
ionizing radiation, non-invasive, relatively cost, 
patient acceptability, and ease of access (14).  
Pathological findings on ultrasonography like 
tophi in tendons and synovium, double contour 
sign in the first metatarsophalangeal joint, 
and increased vascularity were documented in 
asymptomatic hyperuricemia patients (15-17).  

To date, there is still no consensus approved 
for urate-lowering therapy indication in 
asymptomatic hyperuricemia individuals (18).  
The latest systematic review study has found 
evidence that asymptomatic hyperuricemia should 
be treated only under specific circumstances (19).  
This is different from Japan where asymptomatic 
hyperuricemia patients are actively treated to 
prevent coronary events, CKD, and arterial 
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hypertension (20).  In this study, we analyzed 
the joint ultrasonography results from patients 
who were diagnosed with asymptomatic hyper-
uricemia to evaluate MSU crystal deposition and 
lesions in joints in considering whether to initiate 
urate-lowering therapy and anti-inflammatory 
treatment.  

METHODS

Study design and participant

This was a descriptive study using a cross-
sectional approach.  Patients aged 30-70 years 
old, diagnosed with asymptomatic hyperuricemia 
in the internal medicine outpatient clinic in Dr. 
Soetomo Teaching Hospital from February 1st 
to April 30th, 2015, were eligible for this study.  
The required inclusion criteria for patients with 
asymptomatic hyperuricemia matched the gout 
classification criteria of the American College of 
Rheumatology (ACR)/European League Against 
Rheumatism (EULAR) (2015).  The exclusion 
criteria for patients with gout were prior diagnosis 
of other crystal-related arthropathies, patients 
with a history of fracture of upper or lower 
limbs, dislocation, and patients with rheumatoid 
arthritis and osteomyelitis.  Urate levels in 
fasting serum in asymptomatic hyperuricemia 
patients were greater than 7 mg/dL for men, and 
>6 mg/dL for women, and this was confirmed 
at least twice.  All the following data, including 
demographics (i.e., sex, age, and uric acid level) 
were collected.  The first metacarpophalangeal, 
first metatarsophalangeal, and trochlear knee 
were assessed using ultrasonography for each 
patient, which corresponds to 6 screened joints 
per patient.  Written informed consent was 
obtained from all patients, and the study protocol 
was approved by the ethics committee of the Dr. 
Soetomo Teaching Hospital Surabaya, Indonesia 
(238/Panke KKE/IV/2015).  

US Assessment

The US examination was performed by skilled 
sonographers who had more than 10 years of 
experience in the musculoskeletal US in Dr. 
Soetomo Teaching Hospital.  Hitachi Hi Vision 
Avius diagnostic apparatus (probe frequency 5-10 

MHz) was used for the US examination.  US gout 
lesion in asymptomatic hyperuricemia patients 
was evaluated in first metacarpophalangeal-
metatarsophalangeal joints and trochlear knee for 
double countersign (DCS), tophi, joint effusion, 
bone erosion, vascularization enhancement on 
doppler, and snowstorm appearance.  

Statistical Analysis

The results of this study were processed on 
SPSS software version 24 (SPSS Inc., Chicago, 
IL, USA) and expressed as descriptive data.  
All continuous data were presented in mean ± 
standard deviation (SD).  Meanwhile, categorical 
data were presented in numbers and percentages.

RESULTS

Clinical Characteristics of the Study Population

The clinical characteristics of the patients are 
shown in Table 1.  The study included 15 patients 
who came to the internal medicine outpatient 
clinic from February 1st to April 30th, 2015.  
Patient’s average age was 49.27 ± 12.35 years 
old, predominated by those who were 51-60 years 
old (46.67 %), followed by the 31-40 years old 
group (26.67 %), and respectively 13.33 % for 
41-50- and 61-70-years old group.  The number 
of female patients (60 %) was greater than male 
patients (40 %).  The laboratory findings of uric 
acid level with an average of 7.64 ± 1.67 mg/dL.

Table 1. Clinical characteristics of asymptomatic 
hyperuricemia patients

Characteristics  n (%)

Gender  
  Male 6 (40)
  Female  9(60)
Age, mean ± SD (years old)  49.27 ± 12.35
  31-40 4 (26.67)
  41-50 2 (13.33)
  51-60 7 (46.67)
  61-70 2 (13.33)
Laboratory findings  
  Uric Acid (mg/dL) 7.64 ± 1.67
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US Findings in Patients with Asymptomatic 
Hyperuricemia

The Ultrasound findings of the first MCP 
for asymptomatic hyperuricemia patients are 
shown in Figure 1.  Joint effusion (73 %), double 

Figure 1.  Ultrasound findings on first metacarpophalangeal joints.

contour sign (66 %), and synovitis (20 %) were 
documented on ultrasound of the first MCP.  
Power Doppler ultrasound detected increased 
vascularity in 1 patient (6 %), as well as tophus and 
snowstorm appearance documented in 1 patient.

 Meanwhile, US findings of first MTP joints 
showed 13 joint effusions (86 %), double contour 
in 13 patients (86 %), 1 bone erosion (6 %), 3 
tophi (20 %), and 2 synovitis (13 %) as shown on 

Figure 2.  There was no hypervascularization nor 
snowstorm appearance found, and two patients 
had normal US evaluation of the first MTP.  

Figure 2.  Ultrasound findings on first metatarsophalangeal joints.
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From trochlear knees, we found 1 joint effu-
sion (6 %), 1 double countur (6 %), and 14 patients 

were normal as shown on Figure 3.

Figure 3.  Ultrasound findings on trochlear knees.

DISCUSSION

The demographic of this study shows that 
the average age of asymptomatic hyperuricemia 
patients in this study was 49.27 years old, which 
were correspond to a cross-sectional study of gout 
and asymptomatic Japanese patients (21).  The 
total sample of our study was limited due to a rare 
case found in our tertiary hospital, where AHU 
cases are usually found in first-level referral health 
facilities.  Our study was aimed at demonstrating 
a wide spectrum of subclinical structural damage 
in asymptomatic individuals with hyperuricemia.  
Some structural changes in joints can be seen on 
ultrasound.  Previous studies have confirmed that 
asymptomatic hyperuricemia and gout may share 
the same ultrasonic appearance (22-24).  

Characteristic US abnormalities of MSU 
crystal deposits were presented as double contour 
sign (DCS), hyperechoic aggregates (HAG), 
and tophi in people with gout and asymptomatic 
hyperuricemia.  Those features of MSU depo-
sition are associated with clinically evident 

foot-related pain, impairment, and functional 
disability.  Other than those features, soft tissue 
inflammation (synovial lesions i.e., synovial 
hypertrophy and synovitis) and bone erosion 
are also detected in gout and asymptomatic 
hyperuricemia (13,25).  Lower limb joints are 
more affected in the early stage of gout, especially 
the first MTP than upper limb joints including 
hands, wrist, and elbow (13).  In this study, we 
found double contour signs were documented in 
the ultrasound of the first MCP (66 %) and first 
MTP (86 %), respectively.  It is in line with the 
study conducted in Mexico, the prevalence of 
the double contour sign in the first MTP joints 
was higher in asymptomatic hyperuricemia than 
in normo-uricemia patients (25 % vs 0 %) (26).  
Tophi formation was found in the first MCP 
(6 %) and first MTP (20 %) individuals included 
in our study, like the study conducted by Pineda 
et al. (26).  Our findings also supported by the 
systematic review and meta-analysis study 
showed the most common site scanned was first 
MTP and the common lesion reported the double 
contour followed by tophus in asymptomatic 
hyperuricemia (17).  
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A study conducted in China showed that 
HAG is the US sign for early MSU crystal 
deposition, while DCS and tophi are for chronic 
gout.  DCS and tophi were correlated with bone 
erosion which made irreversible injuriousness in 
gout (13).  Previous research suggested that MSU 
deposition in joints is a crucial factor in gouty 
arthritis attacks.  Urate crystal deposits can lead to 
chronic inflammatory conditions that may trigger 
a cellular inflammatory response.  Asymptomatic 
hyperuricemia is associated with cardiovascular, 
renal, and metabolic disease.  Evidence suggests 
that urate-lowering may reduce comorbid risk 
in patients with asymptomatic hyperuricemia, 
and timely ULT may also minimize DCS and 
tophi in gout patients (10,13).  Many guidelines 
for the management of hyperuricemia and 
gout from various countries show conflicting 
policies regarding asymptomatic hyperuricemia.  
According to ACR 2020 and EULAR 2016 
guidelines for asymptomatic hyperuricemia 
patients with no prior gout flares or subcutaneous 
tophi, they conditionally recommend against 
initiating any pharmacologic ULT.  But Japanese 
guideline recommends pharmacological treatment 
using ULT besides lifestyle modification if 
plasma uric acid level ≥ 9 mg/dL in people 
without complications such as kidney disease, 
urolithiasis, hypertension, ischemic heart disease, 
diabetes mellitus, and metabolic syndrome.  
Taiwanese guideline also recommends starting 
ULT treatment if the plasma uric acid level is≥ 9 
mg/dL for people with comorbidity and ≥ 10 mg/
dL for those without any comorbidity (27-30).

The limitation of our study was no inter-
ventional trials to investigate if urate-lowering 
therapy has positive effects on those patients 
with asymptomatic hyperuricemia.  We did not 
follow and monitor the clinical condition as well 
(i.e., development of joint pain/arthritis later 
on), nor the ultrasound sequence after several 
months/years.

CONCLUSION

In conclusion, our study contributes some 
evidence that asymptomatic hyperuricemia 
demonstrated a wide of structural damages in the 
evaluation of ultrasonography musculoskeletal.  
The US seems to be a suitable tool to early detect 

these structural changes.  Our observations might 
have an impact on further treatment decisions, 
such as performing musculoskeletal US of 
predilection joints in patients with asymptomatic 
hyperuricemia.  When to initiate urate-lowering 
therapy is still a big question, especially in 
patients with a high risk of pathological specific 
findings of gout by the US and those with other 
cardiovascular and metabolic comorbidities.
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