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Abstract: - Gout is a painful disease that leads to inflammation and joint damage brought on by monosodium 
urate formation and deposition in joints. Multiple comorbidities are associated with gout, including and not 
limited to obesity, diabetes, hyperlipidemia, hypertension, vascular diseases and many other cardiovascular 
diseases. When the symptoms of gout are ignored or appropriate treatment is not prescribed, patients can 
develop a severe, chronic form of gout called tophaceous gout. 
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1 Introduction 
Gout is commonly viewed by many as a disease of 
lifestyle choices. However, recent studies suggest 
that diet contributes minimally to the development 
of gout versus genetics [1]. Gout is also a 
component of metabolic syndrome along with high 
blood pressure, obesity, stress, and diabetes. While 
gout is typically thought of as a painful but 
somewhat benign condition by the general 
population, more and more studies are published 
indicating otherwise. Gout is defined by the existing 
or the prior existence of clinical symptoms 
including painful swelling [2]. Chronically untreated 
gout can lead to permanent damage to joint 
structures and can affects other organ systems.  
For general understanding, gout is deposition of 
monosodium urate crystals (MSU) in the joints and 
soft tissue forming tophi [3]. The most common 
sites of MSU deposition are 1st metatarsal dorsal 
cartilage, patellar tendon, 1st metatarsophalangeal 
(MTP) and least frequently found in the 1st–5th 
metacarpophalangeal (MCP) on the palmar aspect, 
posterior aspect of the elbow, deep infrapatellar 
bursa, gastrocnemius–semimembranosus bursa, and 
5th MCP dorsal and palmar cartilage [4]. 
Undiagnosed or untreated gout can lead to 
tophaceous gout presenting in patients as painful 
swelling and possible erosions of the skin and joints 
[3]. The swelling has regular margins unlike in 

cases of acute gout in which the margins tend to be 
more irregular.  
The development of gout can be divided into the 
pre-clinical and the clinical states [2]. In the 
preclinical stages of gout, one can develop 
hyperuricemia, MSU crystal deposition, and 
hyperuricemia with MSU crystal deposition without 
clinical symptoms. Approximately 20-25% of 
hyperuricemic patients have MSU crystal deposits 
confirmed by synovial fluid analysis, ultrasound, or 
dual-energy CT (DECT)[5]. The clinical, or 
symptomatic, states include gout, tophaceous gout, 
and erosive gout [2]. Historically, gout was known 
to be a disease of the affluent as they were able to 
afford meats and alcohol that contribute to the 
condition [3]. New evidence points to genetics over 
lifestyle as the major contributor to hyperuricemia 
[6]. Genome studies have identified three genes 
SLC2A9, ABCG2, and SLC22A12, in addition to 
55 loci among European and Japanese ancestry as 
the major determinants of uric acid balance with 
significant correlations to many cardio-metabolic 
traits.  Additional risk factors for gout can be seen in 
(Figure 1). 
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Figure 1. Risk factors for developing hyperuricemia 

Gout indicates a hyperuricemic state in the body 
suggests some imbalance in the body’s ability to 
regulate the intake and excretion of uric acid. This 
hyperuricemic state can result from increased 
intake, beyond the body’s ability to regulate, or 
decreased excretion, possibly stemming from a 
disruption in the ability of the kidney, at either 
functional or morphological level. Hyperuricemia 
has been found to be prevalent among patients of 
coronary artery disease (CAD) which points towards 
association between uric acid levels and CAD [7]. 
2 Pathogenesis:  
The development of gout is based on the 
derangement of purine metabolism by various 
etiologies. Purines are used to build DNA and RNA, 
but during cellular breakdown can be reused or 
eliminated. When the elimination or salvage 
pathways are deranged, hyperuricemia can arise. 
The etiologies can be broken down into either 
increased production or decreased elimination of 
uric acid. The increased uric acid in the blood lead 
to deposition of MSU crystals in joints and the 
inflammatory response that results orchestrated by 
macrophages and neutrophils [8]. These crystals 
themselves are not are not recognized by the 
immune system [9]. However, due to the 
hydrophobic surface of the crystal, it can become 
coated in proteins such as IgG, serum CD14, and 
other serum proteins that cause the immune system 
to react. The macrophage’s Toll-like receptors 
interact with CD14 resulting in phagocytosis of the 
crystal. The recognition of the crystals through the 
NLRP3 cytosolic pattern recognition receptor (PRR) 
signals the assembly of an inflammasome leading to 
the release of inflammatory mediators by the cell, 

most importantly IL-
gout can lead to deposition of MSU crystals in the 
soft tissues surrounding joints causing recurrent 
inflammation and eventual joint destruction. Gout 
been associated with other clinical conditions 
including chronic renal disease, atherosclerotic 
cardiovascular disease, hypertension, obesity, 
insulin resistance, and hyperlipidemia, which may 
occur together as the metabolic syndrome [10,11].  
Research has indicated uric acid to be an 
independent risk factor for MI or CAD [12]. Here 
we are presenting a case of tophaceous gout which 
remained undiagnosed for almost eight years. 
 

3 Case Presentation: 
The patient is a 72-year-old Indian man with a past 
medical history of ischemic heart disease, untreated 
hypertension, and coronary artery bypass graft 
surgery (CABG) for severe triple vessel disease in 
2011. A post-surgical 2D ECHO confirmed 
normalization of all the previous abnormalities with 
initial improvement in left ventricular ejection 
fraction (LVEF) of 35 % from 25% in pre-surgical 
studies.  
 

 

Figure 2. Right hand with tophaceous gout present 

on first phalanx, third metacarpophalangeal and 

proximal interphalangeal joints, fifth proximal 

interphalangeal joint. 

 
The patient came for cardiology checkup in 2019 
and during this visit, joint swelling was noticed. On 
inquiry, it was revealed that he had been suffering 
with joint swelling primarily on the 1st MTP for 
approximately the last 6-8 years and was unable to 
recall whether symptoms were present prior to 
CABG. The patient denied any prior diagnosis of 
gout or hyperuricemia and it is unclear if the patient 
was taking any medications during this period. The 
initial onset was on the 1st MTP and was followed 
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by swelling on the dorsal foot (Figure 3), the wrists 
bilaterally, right first phalanx, right fifth proximal 
interphalangeal joint and third MCP and proximal 
interphalangeal joints (Figure 2).  
 

 

Figure 3. Tophi on right MTP, bilateral dorsal 

surface of the foot, fifth MTP, left third 

interphalangeal joint. 

Laboratory examination revealed uric acid level of 
9.6 mg/dl while all other laboratory parameters were 
normal. X-ray examination revealed multiple 
punched out erosions in para-articular portion of all 
the sites involved (Figure 4). The punched-out 
lesions have the characteristic sclerotic overhanging 
edges seen in chronic gout. On examination by the 
rheumatologist, tophi swelling were confirmed. A 
diagnosis of gout was made based on this lab, 
clinical, and historical data and a calculated patient 
score of 10.5 putting patient at high risk for gout 
using the diagnostic rule described by Janssens et 
al., 2010 [13]. 
In the case of gout patients, joint spaces are 
preserved until quite late in the disease process.  
Even if the joint is partially destroyed (usually on 
the dorsal aspect), preservation of another area of 
the joint (usually flexor aspect) creates the 
radiographic impression that the joint space is 
preserved.  This is demonstrated at the PIP joint in 
the Figure 4, X-rays are critical in distinguishing 
between gout and rheumatoid arthritis. In gout, 
mineralization is maintained and there is no 
predominant periarticular osteopenia.  In the X-ray 
(Fig. 4), it can be noted that despite multiple 
erosions at the PIP joint, there is no osteopenia. 
Erosions in gout patients often occur in a very 
sporadic asymmetric distribution. Due to the 
indolence of the process borders can be sclerotic, 
which results in a punched-out or “mouse-bitten” 
appearance as seen in Figure 4. The edges of the 
cortex undergo remodeling in an outward fashion as 

the erosion develops which results in an 
overhanging edge.  The X-ray in Figure 4 (pink 
arrow) vividly demonstrates this. Lytic lesions can 
be seen in the X-ray image (yellow arrows in Figure 
4).  Due to the chronicity of the process, bone 
production leads to sclerotic borders, irregular 
spicules at the sites of tendon and ligament 
attachments overhanging edges and bony 
enlargement which can be noted in the X-ray.  
The patient was then started on gout treatment with 
febuxostat 40mg, colchicine 0.5mg and naproxen 
500mg when and if required. The patient was asked 
to maintain compliance with medications and was 
expected to follow up regularly with primary care 
physician and cardiologist. 
4 Discussion: 
Gout is a well described disease stemming from 
lifestyle, genetics, or comorbidities. Hyperuricemia 
is not always easy to recognize as it can be many 
years before initial presentation as an acute gouty 
attack. Patient non-compliance to therapies or lack 
of therapy can lead to chronic gout and eventually 
tophaceous gout where the crystal deposits in the 
soft tissue surrounding joints activates while 
inhibiting osteoblasts resulting in bony erosions 
[17]. More importantly, studies have found that the 
damage caused by this hyperuricemic state extends 
far beyond that of the joint and surrounding soft 
tissue.  
Many studies have found a well-established increase 
in prevalence of comorbidities among gout patient 
populations.  These increased uric acid levels related 
to gout  are associated with a number of 
cardiovascular conditions such as 
hypertriglyceridemia, hypertension, heart failure, 
atrial fibrillation, aortic stenosis, ischemic stroke,  
peripheral vascular disease, and coronary artery 
disease (CAD) [14].The proposed mechanism by 
which gout affects CAD is by promoting systemic 
inflammation. Coronary artery disease pathogenesis 
is based on inflammation leading to plaque buildup 
which is worsened by the increase in inflammatory 
mediators caused by MSU [15]. Some studies not 
only found that cardiovascular disease accounted for 
up to 50 percent of deaths of patients with gout, but 
that there was increasing mortality with increasing 
severity of gout [14].  
Diagnosis of an acute gout flare should be made by 
conducting an arthrocentesis of synovial fluid of a 
tophus or joint and the visualization of needle-like 
birefringent crystals seen under polarizing light 
microscopy [16]. Additionally, asymptomatic 
hyperuricemia or gout may be diagnosed by 
visualizing hyperechogenic areas without posterior 
acoustic shadowing on ultrasonography or specific 
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identification of urate deposits by the differential 
absorption of x-rays on DECT [17].  
 

 

Figure 4. Bilateral hand x-rays 

Under circumstances when laboratory and 
equipment access are limited, diagnosis of gout can 
be made by calculating a patient score based on 
laboratory values, clinical examination, and history.  
In this diagnostic rule described by Janssens et al., 
2010 and validated by Kienhorst et al., 2014, points 
are awarded in the following manner [13, 18]: 
Male sex – 2 points  
Previous patient-reported arthritis flare – 2 points  
Onset within 1 day – 0.5 points 
Joint redness – 1 point  
First MTP joint – 2.5 points  
Hypertension or at least one cardiovascular disease 
– 1.5 points  
Serum urate level > 5.88mg/dL – 3.5 points 
 
With a score of less than or equal to 4, the patient is 
considered to be at low risk for gout. Intermediate 
risk is defined by greater than 4 but less than 8 and 
high risk is greater than or equal to 8.  
Treatment for gout varies based on the two 
categories of treatment for prophylaxis or acute 
attack. For acute attacks, the best medications 
recommended are NSAIDS, colchicine, or 
corticosteroids while for prophylaxis, urate lowering 
therapy is best such as allopurinol, febuxostat, or 
probenecid. According to recently updated 
American College of Rheumatology guidelines, a 
serum urate level of less than 6 mg/dL should be 
targeted to dissolve urate crystals and during initial 
treatment of flares, serum urate levels should be 
monitored every 2 to 5 weeks. After reaching under 
6 mg/dL, urate levels can be measured every 6 
months [19]. 

Allopurinol and colchicine have been further studied 
to reveal that they may be cardioprotective due to 
their anti-inflammatory effects. Colchicine is 
proposed to modulate the production of cytokines 
and inhibit intimal growth preventing progression of 
stenosis and restenosis in diabetic patients with 
stents [15]. Additionally, a recent trial, Colchicine 
Cardiovascular Outcomes Trial, COLCOT, 
concluded that colchicine led to a significant 
reduction in cardiovascular events post myocardial 
infarction [20]. Furthermore, xanthine oxidase 
inhibitors, such as allopurinol, have been proposed 
to have a dual effect on decreasing systemic 
inflammation by reducing serum uric acid levels and 
scavenging free radicals [15].  
In the treatment of gout in patients with 
cardiovascular comorbidities, medications must be 
carefully managed due to the possible effects on uric 
acid levels. The use of cardioprotective, low-dose, 
aspirin has been shown to increase serum uric acid 
levels by increasing reabsorption in the kidneys 
putting patients at risk of flares [3]. Many anti-
hypertensive agents have been shown to cause an 
increase in risk of gout such angiotensin converting 
enzyme (ACE) inhibitors, beta blockers, thiazide 
and loop diuretics, and angiotensin II receptor 
blockers (ARBs). Anti-hypertensive medications 
that are preferred for gout are losartan and calcium 
channel blockers [21].   
Due to the high association between gout and 
cardiovascular disease and the effects of the 
inflammatory state caused by hyperuricemia, we 
recommend patients with cardiovascular conditions 
be screened for asymptomatic gout. Early diagnosis 
can inhibit the progression of inflammatory 
processes by treating the inflammation caused by 
hyperuricemia and gout. Treatment of gout with 
allopurinol and colchicine can provide 
cardioprotection while limiting inflammation 
resulting from hyperuricemia. 
CONCLUSION: 
The inflammatory state induced by hyperuricemia 
can be linked to the progression of inflammatory 
diseases and there is evidence that limiting these 
detrimental effects may be feasible. Addressing 
treatable reasons for inflammation in the early and 
possibly asymptomatic stages may limit progression 
of inflammatory processes such as those in CAD.  
Clinical Message: 
As the myriad of new research points to a link 
between hyperuricemia and other conditions 
including cardiovascular conditions, it may be 
advantageous to research the practicality, 
applicability, and potential health benefits that may 
arise from screening patients, especially those with 
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cardiovascular comorbidities, for asymptomatic 
hyperuricemia. 
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