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Can We Predict Complications in Percutaneous Nephrolithotomy?

Perkiitan Nefrolitotomide Komplikasyonlari Ongérebilir miyiz?
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OZ€eT

AMAC: Perkiitan nefrolitotomi (PNL) operasyonunun basari oraninin yiiksek olmasi yaninda islem sirasinda veya sonrasinda bazen
ciddi boyutlarda komplikasyonlar gériilebilmektedir. Calismamizda PNL operasyonlarinda basariyi ve gelisebilecek
komplikasyonlar1 6ngorebilmeyi saglayacak faktérleri bulmayr amagladik

GEREC & YONTEM: Klinigimizde 481 renal iiniteye uygulanan PNL operasyonlari, toplam renal iinite temel alinip olgular
komplikasyon goriilen ve komplikasyon gortilmeyen olarak iki gruba ayrildi. Kan transfiizyonu gerektiren klinik durum, ates, tireter
tasi, kolon, plevra yaralanmasi ve arteriyovenoz fistiil gibi komplikasyonlar karsilastirild.

BULGULAR: Arastirmada post operatif komplikasyon gdriilen grubun yas ortalamasi, komplikasyon gédriilmeyen grubunkine gore
anlamli diizeyde daha yiiksekti. Bununla birlikte pelvise yerlesen taslarda komplikasyon goriilme sikligi kaliks ve kaliks+pelvise
yerlesenlerinkine gére anlamli diizeyde daha diisiikken, kaliks+pelvise yerlesen taslarda komplikasyon gériilme sikligi diger
gruplarinkine gore anlamli diizeyde daha yiiksek saptanmistir.

SONUC: Calismamizda PNL operasyonlarinda yasin ve tasin yerlesim yerinin komplikasyonlari én gdrebilecegi gésterilmistir. Yasli
hastalarda ve kompleks taslarda komplikasyonlar acisindan daha dikkatli olunmalidir.

Anahtar Kelimeler: perkiitan nefrolitotomi, komplikasyon, bobrek tasi, lriner sistem

ABSTRACT

OBJECTIVE: Percutaneous nephrolithotomy (PNL) has a high success rate, but on the other hand, serious perioperative and
postoperative complications can be seen occasionally. In our study, we intended to identify the factors that might help us to
predict the success of PNL and the complications that may develop.

MATERIALS & METHODS: PNL operations performed in 481 renal units in our clinic were divided into two groups as the cases
with and without complications. Complications such as clinical conditions requiring blood transfusion, fever, ureteral stones,
colonic injury, pleural injury and arteriovenous fistulas were compared.

RESULTS: Mean age was significantly higher in the group with postoperative complications in comparison to the group without
complication. However, the incidence of complications was significantly lower in cases with pelvic stones in comparison to those
with calyx and calyx+pelvic stones, while the cases with calyx+pelvic stones had a significantly higher rate of complications with
respect to the other groups.

CONCLUSION: It is demonstrated in our study that patient’s age and stone localization can predict complications in PNL. More
attention needs to be paid to avoid complications in elderly patients and in complex stones.

Key Words: percutaneous nephrolithotomy, complication, renal stone, urinary system

INTRODUCTION anomaly as well as selected lower calyx stones (2). With the
Urinary stone disease (USD) is an important and common increased use of PNL and other non-invasive techniques in
healthcare problem with a high recurrence rate. Its the treatment of USD, currently open surgery is practiced in
prevalence varies by age, gender, race, and geographical less than 1% of the patients (2). Patient's age, body mass
location, and the rate of incurrence of USD throughout index, concomitant comorbidity, history of ipsilateral stone
one’s lifetime is estimated to be 1-15% (1). surgery or ESWL treatment, kidney's anatomical

As of today, PNL is the primary treatment choice for large malformations or solitary conditions, stones’ size, location

or multiple renal stones unaccompanied by severe renal and  chemical composition, operative time, surgical
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technique and experience are among the factors affecting
success (3-5). Percutaneous nephrolithotomy (PNL) has a
high success rate, but occasionally, serious perioperative
and postoperative complications can be seen. In our study,
we intended to identify the factors that might help us to
predict the success of PCNL and the complications that may

develop.

MATERIALS & METHODS

PNL operations performed in 481 renal units in our clinic
between January 2015 and October 2018 were divided into
two groups as the cases with complications (Group 1) and
the cases without complications (Group Il). In the study,
complications such as presence of a clinical condition
requiring blood transfusion, fever, ureteral stones, colonic
injury, pleural injury and arteriovenous fistulas were

compared.

Complete blood count, serum creatinine, sodium,
potassium, liver function tests, complete urinalysis, urine
culture and antibiogram, coagulation tests were performed
before the operation. Complete blood count was repeated
in patients with hemorrhage and serum creatinine in

patients with low urine output, postoperatively.

Antiaggregant or anticoagulant treatments were stopped at
least seven days before the operation. All patients were
evaluated by computed tomography (CT) preoperatively. In
addition, those patients considered to have anomalies such
as horseshoe kidneys, calyceal diverticula or renal ectopia

were evaluated with CT urography.

The patients were inserted a 6F open-ended ureteric
catheter using a 22F cystoscope in the lithotomy position,
and correct placement of the catheter was checked by
fluoroscopy. The ureteric catheter was fixed to the 16F
Foley urethral catheter with silk. The collecting system was
visualized retrograde, by applying the contrast medium

diluted 1:1 with saline solution.

Percutaneous puncture was achieved with an 18G needle,
then a guidewire was placed to collecting system,
preferentially to ureter and renal parenchymal dilatation
was performed up to 30F. Triangulation technique was
used for needle entry. Amplatz dilatators are preferred in
our clinic. Based on postoperative blood count control,
blood transfusion was given to appropriate patients. During

the operation, the ureter catheter was removed as soon as

possible and instead a guidewire was sent through the
catheter. When the operation was completed, a re-entry
malecot catheter was inserted to place at renal pelvis. In
general, urinary catheter and nephrostomy were removed

at postoperative day one in all patients.

SPSS 21.0 (SPSS, Chicago) package program was used to
analyse the data//for data analysis. Central tendency and
dispersion measures such as number, percentage, mean,
standard deviation were used for establishing descriptive
statistics, while Pearson's chi-square test was used for
determining the differences between categorical variables.
Compatibility of numerical variables to normal distribution
was tested with Shapiro-Wilk normality test and the
difference between normal compatible independent
variables was determined with Student's t test. P value of

less than 0.05 was considered statistically significant.

RESULTS

Comparison of the occurrence of postoperative
complications in regard to some demographic and clinical
characteristics is shown in Table 1. Accordingly, a
statistically significant difference was determined between
patient age and stone location and occurrence of
complications (p<0.05). The mean age of the group with
postoperative complications was significantly higher in
comparison to the group without complications (p=0.02).
However, the incidence of complications was significantly
lower in cases with pelvic stones in comparison to those
with calyx and calyx+pelvic stones, while the cases with
calyxtpelvic stones had a significantly higher rate of
complications with respect to the other groups (p<0.05).
There was no statistically significant difference between the
presence of complications and the parameters such as
gender, BMI, stone site, stone size, access number, SSD and
operation time (p> 0.05).

Table 1. Comparison of postoperative complications with respect
to some demographic and clinical characteristics in patients

COMPLICATION
VARIABLES Gw/oC** GwWC**
Mean+SD Mean+SD p*
Age (years) 46114 52+15 0.02
Gender
Male n (%) 264 (84.1) 50 (15.9)
Female n (%) 145 (86.8) 22(13.2) 0420
BMI 27.8+4.9 27.7+¢5.7 0.86
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Stone Site
Right n (%) 201 (84.8) 36 (15.2)
Left n (%) 206 (85.5) 35(14.5) 0.847
Stone Location
Calyx n (%) 61(85.9) 10(14.1)
Pelvis n (%) 109 (93.2) 8(6.8) 0.01P
Pelvis+Calyx n (%) 236 (81.4) 54 (18.6)
Stone Size (mm?) 836397 770+305 0.11
Access Number
Single n (%) 321(85.6) 54 (14.4) 0.51P
Multiple n (%) 88 (83) 18(17)
SSD 95+23 90+24 0.12
Operative Time (min) 89+180 10756 0.44

* Student’s t test, p Pearson’s Chi-square test |BMI: Body Mass Index,
SSD: Skin-to-stone distance, %: Percentage
**Gw/oC: group without complications; GwC: group with complications

Table 2. Complications of Percutaneous Nephrolithotomy

Number of Complications (n=72)
Prolonged tract leakage 9
Fever 12
Urinary tract infection 15
Pleural effusion 2
Regional cellulitis 4
Sepsis 2
Required blood transfusion 12
Pain 16

As shown in Table 2, no patient included in the study was
lost due to complications throughout the study. The
majority of the complications were pain, bleeding, urinary
leakage after removal of the nephrostomy tube, and
postoperative fever. Pleural effusion as a major
complication was seen in two patients; they were treated
conservatively. Postoperative major infections, such as
pyelonephritis or sepsis, developed in two patients. A
regional cellulitis developed on the needle access area in
four patients and second-generation cephalosporin was
administered. Septic shock, damage of neighboring organs,

and bowel perforation were not seen in any of our patients.

DISCUSSION

PNL is a minimally invasive method in the treatment of USD
and it has replaced the open stone surgery today. It
provides advantages such as short hospital stays, low
treatment cost and less labor loss. Nonetheless, various
complications can occur in PNL, as it is the case in any other

surgical procedure (6,7).

The need for additional treatment statistically significantly
increases as the stone size and the access number increase.
The need for additional treatment is also high in complex
stones. The number of access and stone size are
independent factors affecting the need for additional
treatment (8,9). Kukreja et al. (10) showed that stone size
did not significantly affect the amount of blood loss but
increased transfusion rate. The complications observed in
our study were not related to stone size and access
number. Although similar results are found in the literature,
stone size and access number generally affect the
complication rates (10,11). However, stone size and access
number did not affect the complication rate in our study,
which may be attributed to rather small number of

patients.

Relatively lower success rates and higher complication rates
can be achieved with PNL in the treatment of coraliform
and complex stones in comparison to simple stones.
Complication rates increase as the distribution of stones in
the kidney increase (7,10). More than one working channel
is generally needed to clean these stones. Bleeding rates
are shown to increase in case of multiple working channels
(12,13). In their study published in 2013, Zeng et al. (14)
compared the patients with simple stones and those with
complex stones in terms of postoperative stone-free status
and complications. They reported the rate of general
complications as 17.9% in simple stone group and 19% in
complex stone group. There are also studies reporting the
contrary results (4). In our study, the complication rates
increased as the distribution of stones in the kidney

increased.

PNL is indicated as an effective and reliable treatment
modality in all age groups (4,15,16). However,
accompanying diseases, drugs used, weakening immune
system and malnutrition as a result of increasing age were
shown to increase postoperative complication rates (17-19).
In this study too, complication rates were found to increase

with aging.

Obesity can be technically troublesome in PNL. Anesthesia-
related problems can be accompanying sometimes as well.
Again, in obese patients, skin-to-stone distance (SSD)
increase and perioperatively the distance to reach the
stone becomes longer. There are several studies

investigating the effect of obesity and SSD in PNL. In one of
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these studies, Faerber and Goh claimed that complication
rate is increased in obese patients (20). Paerle et al. (21)
reported increased need for blood transfusion in obese
patients. However, there are some other studies claiming
the contrary. In a study performed in obese patients
evaluating postoperative stone free status and
complications in PNL, BMI was determined as an
insignificant factor in terms of bleeding and general
complications, and PNL was asserted as an effective and
reliable method in obese patients (22). This conclusion was
also supported by some other studies (23-25). In our study
too, increased BMI and SSD did not increase complication

rates.

Perioperative and postoperative complications in PNL can
be basically classified as major and minor complications.
One of the first series on this issue was published by
Segura et al. in 1985, where a total of 1000 PNL cases were
examined, and the rate of major complications was
reported as 3.2% (26). Another study examined peri
operative PNL complications in detail and reported major
complication rate as 6.8% and minor complication rate as
50% (27). Although 2 (0.3%) cases resulted in death in this
series, as for the major complications in the early
postoperative  period, critical bleeding  requiring
intervention was determined in 6 (1%) patients, severe
infection in 2 (0.3%), pneumothorax in 17 (2.9%), urinoma
formation in 2 (%), pelvic laceration in 5 (0.9%) patients and
ureteral avulsion in 1 (0.2%) patient. Fever was the most
frequently encountered minor complication (22%). In
addition, bleeding requiring blood transfusion was reported
in 11.2%, extravasation in 7.2%, premature removal of
nephrostomy tube in 5.8%, transient urinary obstruction in
6%, paralytic ileus in 2.6%, urine drainage from
nephrostomy tube for more than one week in 1.5% of the
patients. In our study, sepsis as a major complication
developed in 2 (0.4%) patients and minor complications

developed in 70 (14.5%) patients.

Retrospective design of the study, limited number of
patients, lack of evaluation concerning some factors such as
previous operations and surgical experience can be
considered as the limitations of this study. However, we
consider this study to be informative and useful for
showing the initial complication rates of PNL, which we

started to perform recently.

CONCLUSION

It should be noted that some complications may occur in
PNL, although it is the gold standard with high success rates
in the treatment of kidney stones. In this study, it was
shown that patient age and stone localization can predict
complications in PNL operations. In this context, elderly
patients and complex stones deserve much more attention
during PNL.

Yazarlar arasinda ¢ikar ¢catigsmasi yoktur.
The author declares no conflict of interest.
Finansal Destek: yoktur / Funding : none

doi: https.//doi.org/10.33713/egetbd.532368

REFERENCES

1. Pearle MS, Lotan Y. Urinary lithiasis, etiology, epidemiology,
and pathogenesis. In Wein AJ, Editor-in-chief. Campbell-Walsh
Urology. 10th ed. Elsevier Saunders 2012;1257-87.

2. Matlaga BR, Assimos DG. Changing indications of open stone
surgery. Urology. 2002; 59:490-4.

3. Un S, Cakir V, Kara C, et al. Risk factors for hemorrhage
requiring embolization after percutaneous nephrolithotomy.
Can Urol Assoc | 2015; 9:594-8.

4. Turk H, Yoldas M, Sielézgen T et al. Is Percutaneous
Nephrolithotomy Safe for Elderly Kidney Stone Patients?
Gerontol Geriatr Res 2016; 5:1-4.

5. Turk H, Yoldas M, Suelozgen T, et al. Effects of previous
unsuccessful extracorporeal shockwave lithotripsy treatment
on the performance and outcome of percutaneous
nephrolithotomy. Arab Journal of Urology 2017; 15:94-9.

6. Kyriazis |, Panagopoulos V, Kallidonis P, Ozsoy M, Vasilas M,
Liatsikos E. Complications in percutaneous nephrolithotomy.
World J Urol 2015; 33(8):1069-77.

7. Turk H, Isoglu CS, Karabigak M, et al. Impact of experience on
percutaneous nephrolithotomy complications. Ege Journal of
Medicine 2016; 55:163-7.

8. Marcovich R, Smith AD. Percutaneous renal access: tips and
tricks. BJU Int 2005; 95:78-84.

9. El Tayeb MM, Knoedler JJ, Krambeck AE, Paonessa JE, Mellon
MJ, Lingeman JE. Vascular complications after percutaneous
nephrolithotomy: 10 years of experience. Urology 2015;
85(4):777-81.

10. Kukreja R, Desai M, Patel S, Bapat S, Desai M. Factors
affecting blood loss during percutaneous nephrolithotomy.
Prospective study. ] Endourol 2004;18(4):715-22.

11. Maghsoudi R, Etemadian M, Shadpour P, Radfar MH,
Ghasemi H, Shati M. Number of tracts or stone size: which
influences outcome of percutaneous nephrolithotomy for
staghorn renal stones? Urol Int 2012; 89:103-6.

66


https://doi.org/10.33713/egetbd.532368

Aegean J Med Sci
2019;2:63-67

Arslan & Turk
Complications in Percutaneous Nephrolithotomy

12. Stoller ML, Wolf JS, Lezin MA. Estimated blood loss and
transfusion rates associated with percutaneous
nephrolithotomy. ] Urol 1994;52(6 Pt 1):1977-81.

13. Preminger GM. High burden and complex renal calculi:
Aggressive percutaneous nephrolithotomy versus multimodal
approaches. Arch Ital Urol Androl 2010; 82(1):37-40.

14. Zeng G, Zhao Z, Wan S, et al. Minimally invasive
percutaneous nephrolithotomy for simple and complex renal
caliceal stones: a comparative analysis of more than 10,000
cases. | Endourol. 2013; 27:1203-8.

15. Stoller ML, Bolton D, Lezin MST, Lawrence M Percutaneous
nephrolithotomy in the elderly. Urology 1994; 44: 651.

16. Streem SB Stone extraction, Smith's Textbook of
Endourology. St. Louis: Quality Medical Publishing, USA. 1996

17. Gurlich R, Maruna P, Kalvach Z, Peskova M, Cermak J, et al.
Colon resection in elderly patients: comparison of data of a
single surgical department with collective data from the Czech
Republic. Arch Gerontol Geriatr 2005; 41:183-190.

18. Hoekstra H) Cancer surgery in the elderly. Eur | Cancer 2001;
37:235-244.

19. Mulcahy HE, Patchett SE, Daly L, O'Donoghue DP Prognosis
of elderly patients with large bowel cancer. Br | Surg 1994;
81:736-738.

20. Faerber GJ, Goh M. Percutaneous nephrolithotripsy in the
morbidly obese patient. Tech Urol 1997; 3:89-95.

21. Paerle MS, Nakada SY, Womack JS. Outcomes of
contemporary percutaneous nephrostolithotomy in morbidly
obese patients. ] Urol 1998; 160:669-673.

22. Ates M, Karalar M, Tuzel E, Pektas F, Yildirrm B. Obez
hastalarda perkitan nefrolitotominin guvenilirligi ve etkinligi.
Uroloji Dergisi. 2011; 37:105-11.

23. Isoglu CS, Sueldzgen T, Turk H, et al. Does Morbid Obesity
Adversely Affect Success and Complication Rates in
Percutaneous Nephrolithotomy? ] Urol Surg 2016; 3:80-3.

24. Liu L, Zheng S, Xu Y. Systematic review and meta-analysis of
percutaneous nephrolithotomy for patients in the supine
versus prone position. ] Endourol 2010; 24:1941-6.

25. Mazzucchi E, Vicentini FC, Marchini GS. Percutaneous
nephrolithotomy in obese patients: comparison between the
prone and total supine positions. ] Endourol 2012; 26:1437-
1442.

26. Segura )W, Patterson DE, LeRoy AJ. Percutaneous removal of
kidney stones Review of 1000 cases. | Urol 1985;134(6):1077-81.

27. Lee W), Smith AD, Cubelli V, et al. Complications of
percutaneous nephrolithotomy. AJR Am | Roentgenol.
1987;148(1):177-80.

67



