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1. Introduction
Hyperuricemia is characterized by elevated serum uric acid 
(SUA) levels secondary to changes in purine metabolism 
[1]. Uric acid is mainly produced in liver and small 
intestine, and excreted from kidney and gastrointestinal 
tract [2]. Obesity is a risk factor for hyperuricemia and 
was associated with insulin resistance [3,4]. Increased 
concentration of uric acid in serum leads to the formation 
of uric monosodium crystals, for which the threshold is 7 
mg/dL [2]. Bariatric surgery is an effective treatment option 
for metabolic control in morbidly obese cases, and one of 
the most common bariatric methods is sleeve gastrectomy. 
The aim of this study was to evaluate the correlation of 
preoperative and postoperative SUA levels with body mass 
index (BMI), body weight (BW), and excess weight loss 
(EWL) in patients who underwent sleeve gastrectomy. 

2. Materials and methods
2.1. Patient data
After obtaining approval from the local ethics committee 
(approval number: E-19-2576), 303 patients that 
underwent laparoscopic and open-sleeve gastrectomy 
by a single surgeon between January 2010 and October 

2018 were retrospectively evaluated. The patients with 
incomplete data, those with elevated creatinine levels, 
and those receiving diuretic, aspirin, or corticosteroid 
treatment were excluded. As a result, the records of 
164 patients were examined in terms of demographic 
characteristics, preoperative body weight, BMI and SUA 
levels and postoperative body weight, BMI, EWL, and 
SUA levels at the first, third, sixth, 12th, 18th, and 24th-36th 
months. The correlation of the SUA levels with BMI, EWL, 
and body weight was investigated. For hyperuricemia, 
7 mg/dL was accepted as the threshold according to 
the plasma range recommended by the laboratory, and 
the patients were also examined in two different groups 
depending on their preoperative SUA levels being above 
or below 7 mg/dL.
2.2. Statistical analysis
The SPSS 15.0 (SPSS Inc., Chicago, USA) statistics 
software was used for statistical analysis. The Shapiro-Wilk 
test was used to assess the normality of data distribution. 
Continuous data were presented as the mean value ± 
standard deviation. Differences in continuous variables 
were analyzed using the Mann-Whitney U test. Categorical 
variables were analyzed using chi-square tests. Correlation 
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analysis of the continuous variables was performed by 
Pearson’s correlation test. A p-value of less than 0.05 was 
considered significant.

3. Results
Of the 164 patients included in the study, 138 were female 
and 26 were male. The mean preoperative BMI and body 
weight were 49.61 ± 7.37 kg/m2 and 155.17 ± 25.11 kg, 
respectively for men and 49.14 ± 6.66 kg/m2 and 129.68 ± 
18.18 kg, respectively for women. The mean preoperative 
uric acid level of all patients was 5.825 ± 1.2 mg/dL. 
There was a statistically positive correlation between the 
preoperative BMI and preoperative serum uric acid values 
(p = 0.017, R = 0.187). Similarly, the preoperative serum 
uric acid values were statistically positively correlated with 
the preoperative body weight (p = 0.002, R = 0.243). In 
the first postoperative month, 70.7% of the patients with 
an increase in serum uric acid values had increase in 
creatinine levels and it was observed that changes in SUA 
values correlated with creatinine levels (p = 0.000, R = 
0.377). However, creatinine values were within the normal 
range. Our institutional policy requires measurement of 
BMI rather than waist circumference. The mean BMI of 
our patients was  49.44 ± 6.76 kg/m2. There is a strong 
correlation between BMI and waist circumference. So all 
of our patients who were classified as obese according to 
BMI fulfill one item for diagnosis of metabolic syndrome. 
Metabolic syndrome was present in 43 (26.7%) of the 
patients. There was no metabolic syndrome in 118 (73.3%) 
patients. Data of 3 patients could not be reached. Mean 
uric acid values of patients with and without metabolic 
syndrome were 6.01 ± 1.14, 5.77 ± 1.35, respectively. The 
uric acid increase was not statistically significant when the 
metabolic syndrome group and nonmetabolic syndrome 
group were compared (p = 0.304). The comparison of the 
patients with preoperative hyperuricemia and normal uric 
acid levels is given in Table 1.

Of the patients with an SUA value of less than 7 mg/
dL, 127 were female and 12 were male. The mean age was 
40 ± 11 years. The mean preoperative BMI, body weight, 
and SUA levels were 48.9 ± 6.45 kg/m2, 131.64 ± 20.05 kg 

and 5.44 ± 0.98 mg/dL, respectively. In the group with an 
SUA of greater than 7 mg/dL, there were 11 female and 
14 male patients with a mean age of 38 ± 9 years. In this 
group, the mean preoperative BMI, body weight and SUA 
values were 51.91 ± 7.99 kg/m2, 147.63 ± 24.53 kg, and 7.91 
± 0.74 mg/dL, respectively. There was not a statistically 
significant difference between the groups with an SUA 
level of above and below 7 mg/dL in terms of preoperative 
BMI (p = 0.098). However, the patients with a high SUA 
value had a statistically significant higher body weight 
(p = 0.001). Similarly, while no significant difference was 
observed according to age (p = 0.549), the SUA value was 
significantly higher in patients with male patients (p = 
0.000).

 In the first postoperative month, the mean SUA 
value of all patients was 6.6027 ± 1.88 mg/dL, which was 
statistically significantly higher compared to the mean 
preoperative value (p = 0.000). Changes in SUA values 
did not significantly correlated with EWL, BW, and BMI 
in the first postoperative month. In patients with a mean 
preoperative SUA of below 7 mg/dL, the mean SUA at the 
first postoperative month was calculated as 6.30 ± 1.8 mg/
dL, which indicated a statistically significant increase (p 
= 0.000). For the group with a preoperative SUA level of 
above 7 mg/dL, the mean SUA was determined as 8.26 
± 1.69 mg/dL in the postoperative first month, and the 
increase was not statistically significant (p = 0.683). The 
patients with a higher preoperative BMI had statistically 
significantly lower EWL values at the first postoperative 
month (p = 0.000, R = –0.474). Table 2 shows the statistical 
correlation of the postoperative SUA values with EWL, 
BMI, and body weight.

The SUA values were positively correlated with body 
weight in the third and sixth postoperative months. The 
preoperative and postoperative changes in SUA and body 
weight are given in Figure.

4. Discussion
Obesity is an important health problem affecting the quality 
of life and leading to the development of comorbidities. 
Hyperuricemia is one of the problems caused by these 

Table 1. Comparison of the patients according to the preoperative SUA levels. 

n = 164 SUA < 7mg/dL SUA ≥ 7mg/dL

Sex (F/M)  127/12 11/14
Age (mean)/years 40 ± 11 38 ± 9
BMI (kg/m2) 48.9 ± 6.45 51.91 ± 7.99
Body weight (kg) 131.64 ± 20.05 147.63 ± 24.53
SUA (mean) (mg/dL) 5.44 ± 0.98 7.91 ± 0.74

SUA; serum uric acid, F; female, M; male, BMI; body mass index
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comorbidities. In the literature, it was reported that in 
obese patients, sleeve gastrectomy reduced EWL by 60%–
65% and controlled comorbidities at a rate of 45%–95% 
over a three-year follow-up [5]. Our study differs from the 
previous works in that it presented the correlation curve 
of SUA, EWL, BMI, and body weight for the preoperative 
period and each follow-up assessment in the postoperative 
period over three years.

 Menenakos et al. reported that the preoperative 
SUA concentration was positively correlated with the 
preoperative BMI [2]. In a similar study, Rathmann 
et al. showed that the SUA concentration increased as 
BMI increased [6]. Similarly, in the current study, the 

preoperative SUA concentration was correlated with 
the preoperative BMI and preoperative body weight. In 
addition, it was observed that preoperative hyperuricemia 
was significantly more common in patients with higher 
preoperative body weight and male sex. The higher 
incidence of hyperuricemia in males was associated with 
their higher body weight. Menenakos et al. emphasized 
that according to the recent literature, preoperative BMI 
did not predict postoperative weight loss, and in their own 
study, the authors also revealed that preoperative BMI was 
not correlated with the percentage of total EWL in the first 
month and year [2]. In the current study, the preoperative 
BMI had a negative correlation with EWL in the first 

Table 2. Changes in the postoperative SUA values according to EWL, BMI, and body 
weight.

EWL/SUA
 p-value

Weight/SUA
p-value

BMI/SUA
p-value

First month 0.088 0.208 0.457
Third month 0.315 0.009 R = 0.326 0.112
Sixth month 0.801 0.006 R = 0.340 0.656
12th month 0.570 0.929 0.663
18th month 0.645 0.669 0.966
Second to third year 0.459 0.218 0.271

SUA; serum uric acid, EWL; excess weight loss, BMI; body mass index

Figure. Changes in serum uric acid and body weight.
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postoperative month. Nielsen et al. reported an increase 
in SUA levels in the early period after bariatric surgery 
[7]. In our study, a statistically significant increase was 
observed in the SUA levels in the first postoperative month. 
The increase in SUA in the postoperative first month was 
statistically significant in patients with normal preoperative 
SUA levels, but not those with preoperative hyperuricemia. 
Schiavo et al. found that the consumption of concentrated 
food products with high purine content, such as meat broth 
increased the level of SUA [8]. Elevated SUA concentrations 
negatively affect the transport of glucose by suppressing 
nitric oxide production in the body and causes renal 
vasoconstriction and tubulointersitial damage. In addition, 
uric acid accumulated in the joints is crystallized and leads 
to the development of gout [9]. These effects were not 
observed in any of our patients with elevated SUA. In our 
study it was observed that changes in SUA values correlated 
with creatinine levels in the first postoperative month and 
none of our patients experienced gout attacks before or after 
surgery. This might mean that increased serum uric acid 
levels are transient and do not cause permanent alterations 
in tissue uric acid binding. Therefore, drug therapy for uric 
acid metabolism was not applied. Maglio et al. reported that 
bariatric surgery prevented hyperuricemia in obese patients 
and decreased SUA levels in the long term [10]. In a similar 
study, Romero-Talamas et al. determined that SUA levels 
were significantly reduced at the 13th postoperative month 
after bariatric surgery [11]. In our long-term follow-up, we 
observed that the SUA level which increased in the first 

postoperative month showed a decline in the third and 
sixth months in correlation with body weight but did not 
show such a correlation from the 12th to the 36th months.

In conclusion, although the preoperative SUA level is 
correlated with the preoperative BMI and body weight, the 
primary factor in hyperuricemia is the total body weight. 
The main reason for the reduced postoperative SUA value 
associated with sleeve gastrectomy is that this surgery 
results in a decrease in body weight in long term. Based on 
our results, we conclude that hyperuricemia that develops 
early in the postoperative period after sleeve gastrectomy 
is spontaneously resolved and does not require medication. 
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