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ABSTRACT:

THE PRESENT ARTICLE IS A REVIEW IN THE MODERN MANAGEMENT OF THE RENO-URETERAL
CALCULI. SEPARATE REVIEWS OF THE LITERATURE AND GUIDELINES WERE PERFORMED FOR
EACH SEGMENT OF THE RENAL SYSTEM, REGARDING ONE OF THE MOST COMMON PATHOLOGY
OF THIS SYSTEM: STONES. MOST IMPORTANT, ALL OF THE RECOMMENDATIONS REGARDING THE
TREATMENT OF THIS DISEASE WERE BASED ON THE GUIDELINES AND ON EXPERT REVIEW OF THE
LITERATURE. WE COMPARED THE TREATMENT OUTCOME AND THE DIFFERENT TYPES OF
TREATMENT FOR RENAL AND URETERAL STONES.

KEY WORDS: RENO-URETERAL CALCULI, PERCUTANEOUS NEPHROLITHOTOMY, ESWL,
URETEROSCOPY

INTRODUCTION

One of the most common medical problems is represented by urinary calculus, with a
prevalence of 2-3% in the general population. Almost 80% of all urinary calculi are
represented by kidney stones. The most important aspect is the high recurrence risk, usually
associated with metabolic abnormalities, malnutrition, and even environmental and dietary
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factors. The effect of the renal stones is represented by pain- the most common effect,
followed by blood in the urine, infection, impaired renal function, and if left untreated even
kidney failure®.

There are many factors to consider regarding the best therapeutic approach regarding
the patients with renal or ureteral stones. We can group them in 4 categories:

1. Stone factors — were we consider the size, location and the composition of the

stone;

2. Clinical factors — were we consider all the factors regarding the patient

(symptoms, associated infections, the particularities of the patient, etc);

3. Anatomical factors®;

4. Technical factors — the available equipment for the treatment™?.

The best type of treatment must consider these factors, and of course the surgeon
experience!?. Regarding the ureteral calculi, the standard treatment is extracorporeal shock
wave lithotripsy (ESWL) and semirigid ureteroscopy (URSR) lithotripsy3. When the stones
are located in the kidney, depending of the size of the stone, we can use besides URSR,
flexible ureteroscope, PCNL, mini PCNL, or in some cases open or laparoscopic surgery“.

® Diaconu, C., Balaceanu, A., Morosan, E. Sepsis biomarkers: past, present and future. Farmacia.
2015;63(6):811-815; Tiglis, M., Neagu, T.P., Elfara, M., Diaconu, C.C., Bratu, O.G., Vacaroiu, I.A., Grintescu,
.M. Nefopam and its role in modulating acute and chronic pain. Rev Chim (Bucharest). 2018;69(10):2877-
2880; lorga, L., Anghel, R., Marcu, D., Spinu, D., Pantea Stoian, A., Diaconu, C., Bratila, E., Socea, B., Neagu,
T.P., Mischianu, D., Bratu, O.G. Renal sarcoma — a rare parenchymal tumor with a very poor prognosis. Arch
Balk Med Union. 2018;53(3):434-438; Radulescu, D., Balcangiu Stroescu, A., Pricop, C., Geavlete, B., Negrei,
C., Bratu, O., Ginghina, O., Vacaroiu, I. Vitamin K influence on cardiovascular mortality in chronic
hemodialysed patients. Rev Chim (Bucharest), 2017; 68(1): 52-54; Niculae, A., Peride, 1., Marinescu-Paninopol,
A., Vrabie, C.D., Ginghina, O., Jecan, C.R., Bratu, O.G. Renal artery bilateral arteriosclerosis cause of resistant
hypertension in hemodialysed patients. Rom J Morphol Embryol. 2016; 57(2): 591-594; Nechita, A.M.,
Radulescu, D., Peride, I., Niculae, A., Bratu, O., Ferechide, D., Ciocalteu, A., Checherita, I.A., Mischianu, D.
Determining factors of diuresis in chronic kidney disease patients initiating hemodialysis. Journal of Medicine
and Life, 2015; 8(3): 371-377; Checherita, I.A., Smarandache, D., Radulescu, D., Peride, I., Bratu, O.,
Ciocalteu, A., Sebe, I., Lascar, I. Calcific uremic arteriolopathy in hemodialyzed patients. Chirurgia (Bucur).
2013; 108(5):736-740; Peride, 1., Radulescu, D., Niculae, A., Ene, V., Bratu, O.G., Checherita, I.A. Value of
ultrasound elastography in the diagnosis of native kidney fibrosis. Med Ultrason. 2016; 18(3): 362-369; Niculae,
A., Peride, 1., Vinereanu, V., Radulescu, D., Bratu, O.G., Geavlete, B.F., Checherita, I.A. Nephrotic syndrome
secondary to amyloidosis in a patient with monoclonal gammopathy with renal significance (MGRS). Rom J
Morphol Embryol. 2017; 58(3): 1065-1068;

10 Marcu, R.D., Spinu, A.D., Socea, B., Bodean, O.M., Diaconu, C.C., Vasilescu, F., Neagu, T.P., Bratu, O.G.
Castleman’s disease — clinical, histological and therapeutic features. Rev Chim (Bucharest). 2018;69(4):823-
830; Bratu, O.G., Cherciu, A.l., Bumbu, A., Lupu, S., Marcu, D.R., lonita Radu, F., Manea, M., Furau, C.,
Diaconu, C.C., Mischianu, D. Retroperitoneal tumors — treatment and prognosis of tumor recurrence. Rev Chim
(Bucharest). 2019;70(1):191-194.

11 Ordon, M., Andonian, S., Blew, B., Schuler, T., Chew, B., Pace, K.T. CUA Guideline: Management of
ureteral calculi. Can Urol Assoc J. 2015;9(11-12):E837-51

12 Seitz, C., Tanovic, E., Kikic, Z., et al. Impact of stone size, location,composition, impaction, and
hydronephrosis on the efficacy of holmium:YAG-laser ureterolithotripsy. Eur Urol. 2007;52:1751-1757

13 Chaussy, C., Brendel, W., Schmiedt, E. Extracorporeally induced destruction of kidney stones by shock
waves. Lancet. 1980;2:1265-1268

14 Socea, B., Nica, A.A., Bratu, O.G., Diaconu, C.C., Smaranda, A., Socea, L., Bertesteanu, S., Dimitriu, M.,
Carap, A., Constantin, V. Incidental finding of a sigmoid intussusception associated with rectal prolapse — a case
report. Arch Balk Med Union. 2018;53(1):143-146
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NON-INVASIVE TREATMENT

There is also medical expulsive therapy using a-adrenoceptor antagonists (alpha-
blockers), usually reserved for small distal ureteral stones that are non-obstructive or partial
obstructive®. The conservative management is not recommended when there are infectious
symptoms, or the patient presents intolerable pain, or the normal kidney function is threated.
Numerous studies have showed that 95% of ureteral stones from 2 to 4 mm in size will pass
spontaneously, even without symptoms. When the size reaches 5 mm or more, the probability
of elimination drops to 50%%°. A study included in the EAU and AUA showed a stone
passage rate of 68% decreasing to 47% for stones 5 to 10 mm in diameter'’.

ESWL

This procedure remains a first — line treatment not only in renal calculi, but also in
proximal ureteral calculi, due to its non-invasiveness, and high rate of effectiveness. Many
studies indicated that a shock wave rate of 2 shocks/second can improve stone fragmentation,
especially if the stone is larger than 1 cm. The optimal number of shocks applied in one
session has not been exactly established. For ureteral stones, where the renal parenchyma is
safe, treatment can safely be carried out up to 4000 or more shocks®®. For upper stones it is
recommended to use between 2000 and 3500 shocks (it has to be correlated with the intensity
of the shocks).

URETEROSCOPY

There are a few types of lithotripsy commonly used with similar results: pneumatic,
electro-hydraulic and Holmium:YAG laser. Studies demonstrated that holmium laser has the
best results in lithotripsy (shortens the operation time and increases the effectiveness). A
meta-analysis revealed that for calculi in the proximal ureter, the stone-free rates are the same
between the URSR and the ESWL. Most of the ureteral stones are treated using the semi-
rigid ureteroscope, because it provides an excellent flow of water and a good size regarding
the working channel. Flexible ureteroscope is more reliable because of it’s mobility. Usually
a dilatation and access sheet is necessary.

A study performed by Jia-Sheng Hu et al, on a lot of 81 patients with upper ureteral
calculi who underwent ureteroscope lithotripsy assisted by a guide sheath showed a stone
clearance rate of 100%. From all of the patients, 63 were successfully treated with semirigid
ureteroscope lithotripsy assisted by a ureteral access sheath, and 18 patients were successfully
treated with flexible ureteroscope lithotripsy assisted by a guide sheath®®. The guide sheath
was necessary due to the local complication that a ureteral stone can produce: edema in the

15 Spinu, D.A., Marcu, R.D., Socea, B., Diaconu, C.C., Scarneciu, C., Bodean, O.M., Dragomirescu, R.I.F.,
Stanescu, A.M.A., Mischianu, D.L.D., Bratu, O.G. Ureteral JJ stents: which one is better? Rev Chim
(Bucharest). 2018;69(8):2061-2063

16 De Sio, M., Autorino, R., Di Lorenzo, G., et al. Medical expulsive treatment of distal ureteral stones using
tamsulosin: a single-centerexperience. J Endourol. 2006;20:12-16

17 Miller, O.F., Kane, C.J. Time to stone passage for observed ureteral calculi: A guide for patient education. J
Urol. 1999;162:688-691

18 Preminger, G.M., Tiselius, H.G., Assimos, D.G., et al. 2007 Guideline for the management of ureteral calculi.
J Urol. 2007;52:1610-1631; Rassweiler, J.J., Knoll, T., Kohrmann, K.U., et al. Shock wave technology and
application: An update. Eur Urol. 2011;59:784-796

¥ Hu, J.S., Xie, G.H., Yuan, H.S., Liu, G.L., et al. Guide sheath-assisted ureteroscope lithotripsy for upper
ureteral calculi: An observational study on 81 cases. Exp Ther Med. 2018;16(4):3459-3463
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ureteric wall, chronic inflammatory diseases and inflammatory polyps and embedded
stones?.

There are some cases where the ESWL and the URSR has it’s limitations due to
large impacted upper ureteral calculi. It is well known that laser based flexible ureteroscope
can be used to treat most of the ureteral stones with a clearance rate up to 97%, there are very
expensive instruments that may require multiple treatment sessions, so their global utilization
is limited??.

Laparoscopic ureterolithotomy is an advanced method of treatment regarding large
impacted ureteral calculi and can be used in some selected cases, where the endoscope
methods failed due to large stones, anatomic anomalies, etc. The advantage of this therapeutic
method its is nearly 100% stone-free rate??,

Jae Duck Choi et al performed a study on a batch of 100 patients with large upper
ureteral calculi on which he compared the complications, success rate, patient characteristics,
and the operation time between two groups: the first group of 48 patients received
transperitoneal laparoscopic ureterolithotomy, and the second group of 52 patients received a
combination of ureteroscopic lithotripsy with retrograde intrarenal surgery. The stone-free
rate after a single procedure was 100% in the first group and 73.1% in the second group?.

PERCUTANEOUS NEPHROLITHOTOMY

PCNL is a lithotripsy technique reserved for real stones of 2 cm or more. It has been
demonstrated that it is a very efficient for treatment of large or staghorn pyelo-calyceal
stones. This procedure can be performed with the patient in 2 positions: prone or supine, each
of them with its advantages and disadvantages. This procedure require the use of 2 imaging
devices: a fluoroscope and a ultrasound machine. The biggest disadvantage of this procedure
is one of its complications which is hemorrhage, that sometimes can be severe and can lead to
the loss of the kidney. Over the years, with the development of technology, other types of
instruments were created, thus appearing mini PCNL, ultra-m-PCNL, super m-PCNL and
micro PNL, where the instruments are getting smaller and smaller, so the complication rate is
also smaller.

Brian R. Matlaga et al made a systematic review and meta-analysis regarding the
treatment of ureteral and renal stones, comparing the outcome of the patients with reno-
ureteral stones, treated by different methods: URSR, ESWL and PCNL. The study concluded
that semirigid ureteroscopy performed on a stone located in the distal ureter has a 55% more
chances of stone-free, than the treatment with the shockwave lithotripsy. Also, the need for a
reoperation in patients who underwent URSR is less that those treated with ESWL. The study
also concluded that the risk of complications is almost the same in both procedures. Of

2 Mugiya, S., Ito, T., Maruyama, S., Hadano, S., Nagae, H. Endoscopic features of impacted ureteral stones. J
Urol. 2004;171:89-91; Pasqui, F., Dubosq, F., Tchala, K., et al. Impact on active scope deflection and irrigation
flow of all endoscopic working toolsduring flexible ureteroscopy. Eur Urol. 2004;45:58-64

21 Jeong, B.C., Park, H.K., Byeon, S.S., et al. Retroperitoneal laparoscopic ureterolithotomy for upper ureter
stones. J Korean MedSci. 2006;21:441-444

22 Bodean, O., Bratu, O., Munteanu, O., Marcu, D., Spinu, D.A., Socea, B., Diaconu, C., Cirstoiu, M. latrogenic
injury of the low urinary tract in women undergoing pelvic surgical interventions. Arch Balk Med Union.
2018;53(2):281-284

23 Choi, J.D., Seo, S.I., Kwon, J., Kim, B.S. Laparoscopic ureterolithotomy vs ureteroscopic lithotripsy for large
ureteral stones. JSLS. 2019; 23(2): €2019.00008
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course, the best results in distal ureteral stones and renal stones of 1,5 cm or more was
obtained with the flexible uretersocope?.

DISCUSSION

Reno-ureteral calculi have many possible treatments, which makes comparative
efficacy assessment particularly important. In the literature there are two main therapeutic
options regarding the large ureteral distal stones: ESWL and URSR. Many studies compare
the 2 treatment methods with various results®, thus the first line of treatment is still a
controversial issue. The success of both procedures is based on the size and the location of
the stone, but also on comorbidities?®. Regarding the medium and distal ureteral stones,
URSR is the preferred approach, with the highest stone-free rate. ESWL is recommended as
first-line treatment regarding renal and proximal ureteral stones, which are less accessible
using a semi-rigid ureteroscope. A study performed by Verze et al, on 273 patients which he
divided in 2 groups: ESWL and URSR, showed a 92,7% stone-free success rate in the ESWL
group, compared with a 94,85 stone free success rate in the URSR group?’. The difference
between the studies are strongly correlated with the type of lithotripsy used in URSR but also
with the surgeons experience with the ESWL/URSR. One of the drawbacks regarding the
ESWL is that there is a relatively low stone clearance rate and that sometimes multiple
procedures are necessary for complete stone fragmentation?,

Percutaneos nephrolitothomy and flexible ureteroscopy have better results regarding
large renal stones, but they are more invasive and have a significant morbidity rate?®. One of
its advantage is that is feasible and has a high success rate in one single step. Also, the risk of
complications associated with this procedure can be significantly reduced by careful intra
operative planning and by choosing the correct position for the patient. The surgeon must
adapt his technique to the patient not the patient to his technique. One of the limitations and
disadvantages of PCNL is its fairly higher morbidity rate, associated with complications as
significant hemorrhage, sepsis and viscera trauma®. Also, to reduce the risk of major

% Matlaga, B.R., Jansen, J.P., Meckley, L.M., Byrne, T.W., Lingeman, J.E. Treatment of ureteral and renal
stones: a systematic review and meta-analysis of randomized, controlled trials. J Urol. 2012;188(1):130-137.

% Tugeu, V., Glrbiuz, G., Aras, B., et al. Primary ureteroscopy for distal ureteral stones compared with
ureteroscopy after failed extracorporeallithotripsy. J Endourol. 2006;20:1025-1029; Peschel, R., Janetschek, G.,
Bartsch G. Extracorporeal shock wave lithotripsy versus ureteroscopy for distal ureteral calculi: a
prospectiverandomized study. J Urol. 1999;162:1909-1912

% Diaconu, C., Balaceanu, A., Bartos, D. Diuretics, first-line antihypertensive agents: are they always safe in the
elderly? Romanian Journal of Internal Medicine. 2014;52(2):87-90; Socea, B., Smaranda, A.C., Nica, A.A,,
Bratu, O.G., Diaconu, C., Baleanu, V.D., Davitoiu, D.V., Dimitriu, M., Carap, A.C., Bobic, S., Constantin, V.D.
Postcolonoscopy acute appendicitis - our case series and review of literature. Arch Balk Med Union.
2018;53(4):599-602; Diaconu, C., Dumitru, N., Fruntelata, A., Lacau, S., Bartos, D. Apical hypertrophic
cardiomyopathy: the ace-of-spades as the disease card. Acta Cardiologica Sinica. 2015;31(1):1:83-86

27 Verze, P., Imbimbo, C., Cancelmo, G., et al. Extracorporeal shockwave lithotripsy vs ureteroscopy as first-
line therapy for patients with single, distal ureteric stones: a prospective randomized study. BJU Int.
2010;106:1748-1752

%8 Srisubat, A., Potisat, S., Lojanapiwat, B., et al. Extracorporeal shock wave lithotripsy (ESWL) versus
percutaneous nephrolithotomy (PCNL) or retrograde intrarenal surgery (RIRS) for kidney stones. Cochrane
Database Syst Rev 2014;11:CD007044

2 Diaconescu, D., Pantea Stoian, A., Socea, L., Stanescu, A.M.A., lancu, M.A., Socea, B., Pituru, S., Bratu, O.,
Diaconu, C. Hepato-renal syndrome: a review. Arch Balk Med Union. 2018;53(2):239-245

% Tica, O.A., Tica, O., Antal, L., Hatos, A., Popescu, M., Pantea Stoian, A., Bratu, O.G., Gaman, M.A., Pituru,
S.M., Diaconu, C.C. Modern oral anticoagulant treatment in patients with atrial fibrillation and heart failure:
insights from the clinical practice.Farmacia.2018;66(6):972-976; Laslo, C., Pantea Stoian, A., Socea, B.,
Paduraru, D., Bodean, O., Socea, L., Neagu, T.P., Stanescu, A.M.A, Marcu, D., Diaconu, C. New oral
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bleeding mini-PCNL can be solid option, but also by obtaining a perfect access for PCNL
(from the skin to the collecting system ) the risk decreases.

Usually most of the ureteral calculi can be managed well by URSR and ESWL, but a
number of impacted ureteral stone, larger than 15 mm, may require the use of a more invasive
method of treatment (open or laparoscopic ureterolithotomy)3. In fact, laparoscopic
ureterolithotomy has the highest rate of stone free in a single session. Of course its indication
is reserved for complicated cases associated with infection, technical difficulties and in cases
where modern endoscopic treatment has its limitation. Often patients can prefer a single
laparoscopic approach for a big ureteral stone, rather than 2 or more intervention using
endosco:gic procedures which also requires several more anesthetics and more days spent in
hospital**.

anticoagulants and their reversal agents. Journal of Mind and Medical Sciences.2018;5(2):195-201; Manea, M.,
Marcu, D., Pantea Stoian, A., Gaman, M.A., Gaman, A.M., Socea, B., Neagu, T.P., Stanescu, A.M.A, Bratu,
0.G., Diaconu, C.C. Heart failure with preserved ejection fraction and atrial fibrillation: a review. Rev Chim
(Bucharest). 2018;69(11):4180-4184

31 Ko, Y.H., Kang, S.G., Park, J.Y., et al. Laparoscopic ureterolithotomy as a primary modality for large
proximal ureteral calculi: comparison to rigid ureteroscopic pneumatic lithotripsy. J LaparoendoscAdv Surg
Tech A. 2011;21:7-13

%2 Scarneciu, 1., Andrei, C., Scarneciu, C., Lupu, A.M., Bratu, O.G., Lupu, S. Voluminous urethral stone-a very
rare complication after male suburethral sling surgery as a result of sling erosion into proximal urethra. Urology
Journal, 2018; 15(5): 297-299; Scarneciu, I., Bratu, O.G., Cobelschi, C.P., Neculoiu, C.D., Scarneciu, C.C.,
Lupu, S., Brinza, A., Marcu, D., Socea, B., Maxim, L. The risk factors and chemical composition of
encrustation of ureteral double J stents in patients with urolithiasis. Rev Chim (Bucharest), 2018; 69(12): 3406-
3409; Spinu, D., Bratu, O., Popescu, R., Marcu, D., Radulescu, A., Mischianu, D. Clostridium difficile-an
emerging plague. Rom J Mil Med, 2015; 118(3): 12-15; Radulescu, A., Madan, V., Aungurenci, A., Bratu, O.,
Farcas, C., Dinu, M., Mischianu, D. Antibiotic resistant urinary tract infections in an urology ward. Rom J Mil
Med, 2015; 118(3): 20-22; Zaha, D.C., Bungau, S., Aleya, S., Tit, D.M., Vesa, C.M., Popa, A.R., Carmen, P.,
Maghiar, O.A., Bratu, O.G., Furau, C., Moleriu, R.D., Petre, I., Aleya, L.What antibiotics for what
pathogens? The sensitivity spectrum of isolated strains in an  intensive care unit. Science of the Total
Environment, 2019; 687: 118-127; Bumbu, G.A., Berechet, M.C., Nacer, K., Bumbu, G., Maghiar, O.A., Bratu,
0.G., Vicas, R.M., Tica, O., Bumbu, B.A. Clinical, surgical and morphological assessment of the pyeloureteral
syndrome. Rom J Morphol Embriol. 2018; 59(4): 1173-1177; Bratu, O., Mischianu, D., Spinu, D., Barla, R.,
Hoara, P., Constantinoiu, S. Paraneoplastic syndrome in primitive retroperitoneal tumours. Chirurgia (Bucur).
2013; 108(1): 26-31; Mititelu, R., Bratu, O. Radionuclide imaging. An update on the use of dynamic renal
scintigraphy. Modern Medicine, 2017; 24(4): 199-203
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