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Abstract

The authors present the case of a 40-year-old male who visited the emergency department with left-sided
flank pain. He was found to have a 12 mm ureteropelvic stone and was provided parenteral analgesia before
being admitted to the hospital for urology consultation. The presentation and diagnosis of his case along
with treatment options against a backdrop of related studies are discussed.
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Introduction

Renal calculi (kidney stones) are hard deposits of minerals and salts that cluster within the kidneys. Patients
with symptomatic nephrolithiasis typically experience severe flank pain that may be associated with
hematuria, nausea, vomiting, fever, and chills. The severity of these symptoms increases proportionally with
the size of the calculus due to distention of the ureter. Calcium stones are the most common, comprising
80% of renal calculi. Calcium oxalate (CaOx) and calcium phosphate (CaP) or a combination of both
constitute the bulk of these renal calculi, and their formation is dependent on urinary pH. A pH between 5.0
and 6.5 favors CaOx, whereas a urinary pH greater than 7.5 is more likely to yield CaP stones. Calcium stones
are linked with the greatest recurrence [1]. Uric acid accounts for 10% of all stone types, followed by cystine
stones at 2-3%. Certain groups may be at an increased risk of kidney stones. Men have kidney stones at two
to three times higher prevalence compared to females [2]. Similarly, men with higher levels of serum
testosterone have been linked to a greater risk of kidney stone formation [3]. The size of the calculus is
inversely correlated to the spontaneous passage of the stone. A retrospective study of 392 patients
demonstrated stones 0-3 mm passing 98% of the time, 81% for 4 mm stones, 65% for 5 mm stones, 33% for 6
mm stones, and only 9% for stones >6.5 mm ion width [4]. Emergency department management consists of
hydration and analgesia with non-steroidal anti-inflammatory agents [5]. Obstructive calculi can result in
urethral stricture and renal deterioration [6]. This case involves a patient with an abnormally large stone. In
cases with kidney calculi less than 5 mm with low chances of passage, shockwave lithotripsy (SWL),
ureteroscopy, and percutaneous nephrolithotomy (PCNL) are procedures that may be considered to remove
or break the stone into smaller fragments [7].

Case Presentation

A 40-year-old man arrived at the emergency department with left-sided flank pain, which had begun one
day earlier. The pain was described as throbbing and radiated to his left upper quadrant. His vital signs were
as follows: temperature of 98.3°F, a pulse of 86 beats per minute, a respiratory rate of 18 breaths per minute,
a blood pressure of 168/113 mmHg, and oxygen saturation of 94% on room air. His medical history was
significant for nephrolithiasis one year prior. The presentation was similar. At that time, it was an 18 mm
stone that required a nephrostomy tube for resolution. His other medical history included chronic low back
pain. His surgical history was only significant for myringotomy tubes as a child. He denied any recreational
drug use. He was a non-smoker. He did drink alcohol, two beers per day. He worked as a driver. The most
prominent finding on physical examination was the exquisite left costovertebral angle tenderness.
Examination revealed a well-developed, well-nourished man in moderate distress secondary to pain. Heart,
lung, and neurologic examinations were normal. A non-contrast computed tomography (CT) scan revealed a
12 mm stone in the left upper ureteropelvic junction. The patient was treated with 4 mg morphine, 15 mg
ketorolac, 2 L intravenous saline solution, and 4 mg ondansetron. He was admitted to the hospital for a
urology consultation for the removal of the stone (Figure I).
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FIGURE 1: Computed tomography scan visualizing a 12 mm kidney

stone in the ureteropelvic junction.

Laboratory evaluation was essentially unremarkable; the results are shown in Table 1.

Parameter Finding Normal range
Creatinine 1.10 0.6-1.3 mg/dL
Glucose 115 74-106 mg/dL
Calcium 9.1 8.4-10.1 mg/dL
Calcium adjusted for albumin 9.3 8.8-10.5 mg/dL
Total bilirubin 1.1 0.2-1.5 mg/dL
Aspartate transaminase 35 10-37 unit/L
Alanine transaminase 78 12-78 unit/L
Total alkaline phosphatase 123 45-117 unit/L
Total protein 7.6 6.4-8.2 g/dL
Albumin 3.8 3.4-5.0 g/dL
Blood urea nitrogen/Creatinine ratio 6

Estimated glomerular filtration rate mL/min >60

TABLE 1: Laboratory results of the patient.

Discussion

In the management of uncomplicated urolithiasis, the first approach is to evaluate whether the patient is
likely to pass the stone on their own. In general, 75-90% of all stones pass without intervention [8]. In this
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case, the patient had a 12 mm stone. Therefore, regardless of its location, the overall likelihood of this stone
spontaneously passing was very low.

There are options for treating large kidney stones that are unlikely to pass. SWL is a noninvasive technique
that uses high-intensity pulses to fractionate stones into fragments. These pieces will ideally be small
enough to urinate out. Another method is PCNL, which involves surgical removal of the stone. An
algorithmic approach can be adopted, depending on the size and location. For lower pole stones <1 cm,
either SWL or ureteroscopic retrieval can be employed. Stones measuring 1-1.5 cm likely would need the
latter. For stones measuring >1.5 cm, PCNL would be indicated. For upper pole stones, the preferred strategy
is usually PCNL [9].

A study examining 383 patients, in which 221 underwent SWL and 144 had PCNL, compared outcomes in
kidney stones measuring between 1 cm and 2 cm. While 94% of PCNL candidates were successful, only 76%
of SWL patients had success. Although PCNL was the more effective technique in this study, it is the more
invasive option as well [10,11]. This decision should be visited once the stone width and location suggest that
spontaneous passage is unlikely.

Conclusions

Renal calculi can be very painful and require immediate attention. Those that are greater than 6 mm in
width, regardless of location, are much less likely to be passed without intervention. In this case, the patient
had a 12 mm stone that required urologic consultation. While PCNL is a more effective surgical option to
remove the stone, SWL should be considered due to its noninvasive nature. We advise that stone location
and width should be evaluated before deciding if PCNL or SWL is necessary and which option is the most
suitable for the patient.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

This research was supported (in whole or in part) by HCA Healthcare and/or an HCA Healthcare-affiliated
entity. The views expressed in this publication represent those of the author(s) and do not necessarily
represent the official views of HCA Healthcare or any of its affiliated entities.

References

1. Alelign T, Petros B: Kidney stone disease: an update on current concepts . Adv Urol. 2018, 2018:3068365.
10.1155/2018/3068365

2. Scales CD Jr, Smith AC, Hanley JM, Saigal CS: Prevalence of kidney stones in the United States . Eur Urol.
2012, 62:160-5. 10.1016/j.eururo.2012.03.052

3. HuangF, LiY, CuiY, et al.: Relationship between serum testosterone levels and kidney stones prevalence in
men. Front Endocrinol (Lausanne). 2022, 13:863675. 10.3389/fend0.2022.863675

4. Jendeberg ], Geijer H, Alshamari M, Cierzniak B, Lidén M: Size matters: the width and location of a ureteral
stone accurately predict the chance of spontaneous passage. Eur Radiol. 2017, 27:4775-85. 10.1007/s00330-
017-4852-6

5. Nojaba L, Guzman N: Nephrolithiasis. StatPearls Publishing, Treasure Island, FL; 2021.

6. Miller NL, Lingeman JE: Management of kidney stones. BMJ. 2007, 334:468-72.
10.1136/bm;j.39113.480185.80

7. Jongjitaree K, Taweemonkongsap T, Leewansangtong S, Srinualnad S, Chotikawanich E: The application of
retrograde intrarenal surgery to remove a single large kidney stone during pregnancy. Res Rep Urol. 2020,
12:351-5. 10.2147/RRU.S271425

8.  Coll DM, Varanelli MJ, Smith RC: Relationship of spontaneous passage of ureteral calculi to stone size and
location as revealed by unenhanced helical CT. AJR Am | Roentgenol. 2002, 178:101-3.
10.2214/ajr.178.1.1780101

9. Khan SR, Pearle MS, Robertson WG, et al.: Kidney stones. Nat Rev Dis Primers. 2016, 2:16008.
10.1038/nrdp.2016.8

10.  Ozturk U, Sener NC, Goktug HN, Nalbant I, Gucuk A, Imamoglu MA: Comparison of percutaneous
nephrolithotomy, shock wave lithotripsy, and retrograde intrarenal surgery for lower pole renal calculi 10-
20 mm. Urol Int. 2013, 91:345-9. 10.1159/000351136
11.  Kim CH, Chung DY, Rha KH, Lee JY, Lee SH: Effectiveness of percutaneous nephrolithotomy, retrograde

intrarenal surgery, and extracorporeal shock wave lithotripsy for treatment of renal stones: a systematic
review and meta-analysis. Medicina (Kaunas). 2020, 57:26. 10.3390/medicina57010026

2022 Zaman et al. Cureus 14(7): €27234. DOI 10.7759/cureus.27234 30f3


https://dx.doi.org/10.1155/2018/3068365
https://dx.doi.org/10.1155/2018/3068365
https://dx.doi.org/10.1016/j.eururo.2012.03.052
https://dx.doi.org/10.1016/j.eururo.2012.03.052
https://dx.doi.org/10.3389/fendo.2022.863675
https://dx.doi.org/10.3389/fendo.2022.863675
https://dx.doi.org/10.1007/s00330-017-4852-6
https://dx.doi.org/10.1007/s00330-017-4852-6
https://www.ncbi.nlm.nih.gov/books/NBK559227/
https://dx.doi.org/10.1136/bmj.39113.480185.80
https://dx.doi.org/10.1136/bmj.39113.480185.80
https://dx.doi.org/10.2147/RRU.S271425
https://dx.doi.org/10.2147/RRU.S271425
https://dx.doi.org/10.2214/ajr.178.1.1780101
https://dx.doi.org/10.2214/ajr.178.1.1780101
https://dx.doi.org/10.1038/nrdp.2016.8
https://dx.doi.org/10.1038/nrdp.2016.8
https://dx.doi.org/10.1159/000351136
https://dx.doi.org/10.1159/000351136
https://dx.doi.org/10.3390/medicina57010026
https://dx.doi.org/10.3390/medicina57010026

	Massive Ureterolithiasis
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Computed tomography scan visualizing a 12 mm kidney stone in the ureteropelvic junction.
	TABLE 1: Laboratory results of the patient.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


