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H I G H L I G H T S A B S T R A C T

• Evaluation of the effect of opiate 
addiction on the occurrence of 
staghorn renal stones.
• Higher proportions of men and 
uneducated persons with staghorn 
renal stones.
• Nonmedical Opiate addiction 
could be considered a risk factor for 
staghorn kidney stones.
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Introduction
To evaluate the effect of opiate addiction on the occurrence of the staghorn renal 
stones.
Methods
In a case-control study from January 2020 to April 2020, sixty-three patients with 
staghorn renal stones enrolled in our study and compared with the 60 healthy 
patients. The exclusion criteria were age <18 years, single kidney, renal anomalies, 
and previous history of malignancy. The primary demographic data, including age, 
sex, educational status, smoking history, and nonmedical opium utilization, were 
compared between the two groups. 
Results    
The incidence of staghorn kidney stones was significantly higher in males than 
females (45; 71.4 % male vs. 27;45.0 % P-value=0.003) respectively. There was no 
significant difference regarding smoking status between the patients with a staghorn 
kidney stone and the control group (14;22.2 % vs. 15;25.0 % P-value=0.717). The 
prevalence of addiction in patients with staghorn kidney stones was significantly 
higher than in the control group (30 patients; 46.2% vs. 7 patients;11.7 %, 
P-value<0.001). In the case group, fifty patients (79.4%) were undergraduates 
compared to 28 patients (46.7%) in the control group (P-value<0.001). 
Conclusions
Our study represents higher proportions of men and uneducated persons with 
staghorn renal stones. Nonmedical Opiate addiction could be considered a risk 
factor for staghorn kidney stones.       
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Introduction
Staghorn calculi formed 10-20 % of all renal stones. 
They were categorized into two different entities: partial 
staghorn, which is defined as stones occupying the renal 
pelvis and at least two calyces, and complete staghorn 
which occupies the renal pelvis and all calyces. The 
primary type of staghorn stones is struvite (infectious 
stone), but stones like uric acid and cysteine could result 
in staghorn stones (1, 2). Staghorn renal stones are more 
common in women than the other renal stones that are 
more common in male patients. The main risk factors 
for these stones are urinary tract infection, stasis, female 
sex, neurogenic bladder due to the spinal cord injury, 
long-term urinary catheter, and renal anomalies (3-6). 
Anecdotal reports regarding the fate of untreated struvite 
stones showed that the staghorn stone could result in 
significant morbidity and mortality (7-10). The recent 
guidelines advocated complete metabolic evaluation and 
prompted stepwise management of staghorn renal stones 
with minimally invasive surgeries like percutaneous 
renal surgeries (11-13).

On the other hand, renal stones are associated 
with pain, so different medications such as opiates are 
prescribed for pain control in acute stone episodes or a 
perioperative setting. Such medications could result in 
opiate dependence. However, one aspect of care that has 
not been well-understood is what happens to patients 
following a stone event requiring medical narcotic 
prescriptions and even nonmedical opium utilization (14, 
15). Opiate addiction could affect the renal environment 
as in heroin substance users, heroin nephropathy was 
reported due to its effect on glomerular function (16, 
17). This study aims to evaluate the relationship between 
opium addiction and the occurrence of staghorn kidney 
stones.

Methods
In a case-control study from January 2020 to April 2020, 
sixty-three patients with staghorn renal stones enrolled 
in our study after obtaining written informed consent. 

This study was approved by the Tehran University of 
Medical Sciences ethics committee (IR.TUMS.VCR.
REC.1398.1032). A non-contrast abdominopelvic spiral 
computed scan (CT) was obtained to diagnose staghorn 
renal stones. The exclusion criteria were age <18 years, 
single kidney, renal anomalies, previous history of 
malignancy, and opium dependence before renal stones 
occurrence. The control group (sixty patients) was 
selected from the patients referred to ultrasonographic 
imaging for other causes than renal stones. In the control 
group, any history of previous renal stones and detection 
of new renal stones in ultrasound resulted in exclusion 
from the study. The primary demographic data, including 
age, sex, educational status, smoking history, and 
nonmedical opium utilization, were compared between 
the two groups. The discrete and continuous variables 
are reported as numbers (percent) and mean (standard 
deviation). The Chi-Squared test and T-test were used to 
compare the discrete and continuous variables between 
the two groups. The logistic regression models were 
fitted to measure the impact of opium usage on being 
afflicted by a kidney stone, yielding odds ratios (ORs). 
The P-value< 0.05 was considered significant.

Results
The case and control groups contained 63 and 60 patients, 
respectively. The variables are compared between two 
groups in Table 1. The P-values were obtained through 
a T-test and Chi-square test for continuous and discrete 
variables, respectively. Accordingly, there were higher 
proportions of male, uneducated, and opium-user patients 
in the case group (staghorn renal stone), while a higher 
mean age for the control group (58.6 years vs. 43.7 years).
The incidence of staghorn kidney stones was significantly 
higher in males than females (45; 71.4 % male vs. 27;45.0 
% P-value=0.003). There was no significant difference 
regarding smoking status between the patients with a 
staghorn kidney stone and the control group (14;22.2 % 
vs. 15;25.0 % P-value=0.717).

The prevalence of addiction in patients with staghorn 

Table 1. Comparing the demographic information between case and 
control groups

Figure 1. The adjusted logistic regression models

Variable Groups P-value

Case Control

Age, mean (SD) 43.7 (14.0) 58.6 (17.3) < 0 .001

Sex (male), number (%) 45 (71.4 %) 27 (45.0 %) 0.003

Education, number (%)

Under diploma 52 (80.0 %) 28 (46.7 %)
< 0.001

Diploma and higher 13 (20.0 %) 32 (53.3 %)

Smoker (yes), number (%) 14 (22.2 %) 15 (25.0 %) 0.717

Opium user (yes), number (%) 30 (46.2 %) 7 (11.7 %) < 0.001

SD: standard deviation
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kidney stones was significantly higher than in the 
control group (30 patients;46.2% vs. 7 patients;11.7 %, 
P-value<0.001). As presented in Table 1, in the case group 
fifty-two patients (80%) were undergraduates compared to 
28 patients (46.7%) in the control group(P-value<0.001). 
Moreover, Opium usage was assessed in the strata of sex 
and education. The findings are presented in Table 2. Both 
for sex and education, the groups showed significantly 
different opium usage inside the strata, though there were 
no differences.

The logistic regression models crudely fitted on 
opium usage and adjusted for the age, sex, and education 
covariates. The findings are presented in Figure 1 in ORs 
(95% confidence intervals).

Discussion
The staghorn renal stone comprised about 10-20 percent 
of all nephrolithiasis. This type of stone merits special 
consideration due to the significant morbidity (renal 
failure) and mortality resulting from sepsis (18-20). 
A study by Blandy et al., evaluated the overall risk of 
mortality in sixty patients with staghorn renal stones that 
were managed conservatively compared to the 125 cases 
treated with surgery. During ten years of follow-up, the 
mortality rate was 28 % vs. 7.2% in the non-operatively 
managed group compared to the interventional group by 
surgery, respectively (7). The most common staghorn 
stone is struvite stone which is mainly related to urinary 
tract infections resulting from urease-producing bacteria 
such as Proteus, Klebsiella, and Pseudomonas species 
(21). As we know, staghorn renal stones are more common 
in the female sex due to the higher incidence of urinary 
tract infections in this group. At the same time, our study 
demonstrated a different finding, as the male patients were 
dominant in the staghorn renal stones group (22, 23). The 
other risk factors for staghorn stones are urinary tract 
obstruction, renal anomalies, indwelling urinary catheters, 
and neurogenic bladder (22, 24). Due to the recurrent 
episodes of stone formation, patients who have utilized 
the medical opiate for acute pain control are susceptible 
to opium dependency. In an interesting study by Ketabchi 
et al., they compared 450 urolithiasis patients with 340 
healthy patients and discovered that opium addiction 
was more common in urolithiasis patients (34.88% vs. 

4.70%; P-value<0.001) (25). Tamadon et al. evaluated the 
relationship between cigarette smoking and urolithiasis. 
They compared 102 urolithiasis patients with 121 healthy 
persons and found that cigarette smoking is a risk factor 
for nephrolithiasis (26.5% vs. 14.9%; OR=2.06, 95% CI: 
1.06-4.01, P-value=0.034) (26). Whereas, in our study, we 
did not find any difference regarding smoking between the 
two groups. Nonmedical opioid utilization is a common 
problem among the different communities; the average 
rate of opioid abuse is estimated at 5 percent (27). In a 
study by Novick et al., they assessed 2286 healthy persons 
regarding opiate and cocaine use .they found that opiate 
and cocaine use is significantly associated with a decline 
in renal function and albuminuria (28). Opioid utilization 
may affect renal function in different ways. The exact 
mechanism of Renal function impairment is not well-
known, but acute and chronic renal damage was reported. 
The heroin-associated nephropathy is a well-described 
entity recognized many years ago as focal-segmental 
glomerular sclerosis (29, 30). The proposed mechanisms 
that the opioid users may also be susceptible to renal 
damage are the effect of opium on the renin-angiotensin-
aldosterone axis and anti-diuretic hormone that could 
decline renal blood flow and dehydration. These changes 
may predispose opiate users to renal stone formation 
(31). To the best of our knowledge, this study is the first 
one that evaluated the relationship between nonmedical 
opiate usage and the occurrence of the staghorn renal 
stone. According to the obtained statistical data, opioid 
addiction could be considered a risk factor for staghorn 
kidney stones. In a study by Saint-Elie et al., regarding 
the relationship between socioeconomic and educational 
levels and stone formation, they assessed 99 patients with 
renal stones. They revealed that most patients had high 
education levels (62 patients with high vs. 37 patients with 
low education levels) (32). Although no study examined 
the relationship between staghorn kidney stones and the 
level of education, our study revealed lower education 
levels in this category of stones. We suggest that further 
studies with a larger sample size should be conducted to 
strengthen this hypothesis and probably investigate the 
impact of genetic mutation in the occurrence of staghorn 
renal stones. 

Our study has some limitations, such as the small 

Variable Groups P-value P-value for comparing strata
Control Case

Sex, N (%) Female 1 (3.03 %) 5 (27.8 %) 0.017 0.372
Male 6 (22.2 %) 25 (53.2 %) 0.009

Education, N (%) Under diploma 5 (17.9 %) 26 (50.0 %) 0.008 0.736
Diploma and higher 2 (6.2 %) 4 (30.8 %) 0.049

Table 2.  Opium usage in strata of sex and education 
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sample size and lack of data regarding the effect of 
cigarette smoking on other types of stones, as we only 
evaluated the effect of smoking and opiate on staghorn 
renal stones.

Conclusions
Our study represents higher proportions of male 
and uneducated persons with staghorn renal stones. 
Nonmedical Opiate addiction could be considered a risk 
factor for staghorn kidney stones.
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