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Abstract. Background. Risk factors of postoperative complications during percutaneous nephrolithotomy
(PCNL) include stone burden, the preoperative microbiological status of urine, comorbidity, age, operative
time, infraoperative level of sterility, and antibiotic prophylaxis. The study aimed fo assess the sequelae of
these complications. Materials and methods. This retrospective study was conducted on patients freated
by PCNL under fluoroscopic guidance for a one-year duration. The demographic data, body mass
index, stone burden, stone density, number, duration of surgery, and postoperative complications were
recorded. Results. Out of 50 patients, 32 (64 %) developed a fever. White blood cell count was significantly
high among those patients. The age of the patients, gender, body mass index, and hospital stay were
insignificant variables. Stone burden, prolonged surgery duration, prone position during surgery, and the
use of pneumatic lithotripsy were significant variables. Conclusions. Increased stone burden, prolonged
duration of surgery, prone position, and pneumatic lithotripsy during PCNL are significant risk factors for

developing postoperative complications, mainly fever.
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Introduction

Percutaneous nephrolithotomy (PCNL) is the recom-
mended management for renal stones > 2 cm. PCNL has
significantly reduced morbidity and mortality, but infec-
tion and bleeding are still the most common complications
[1]. Other postoperative complications include a reduction
in outflow leading to increase intra-renal pelvic pressure
(IRP). Persistent high IRP leads to systemic fluid absorp-
tion, pyelo-tubular backflow, and forniceal rupture leading
to stone and debris formation. In addition, debris and bacte-
ria released from stone lead to bacteremia, postoperative fe-
ver, and septicemia [2]. The incidence of post-PCNL sepsis
is low (1 %), but the death rate is as high as 66 to 80 % [3].
Clinically, maintaining an IRP of < 30 mmHg is acquired
during percutaneous intra-renal techniques [4].

Materials and methods

In a clinical study conducted at the Department of
Urology, among subjects have nephrolithiasis undergoing
PCNL. Preoperatively patients were assessed and demo-
graphic parameters of the patients, history, and physical
examination were documented. CT KUB or CT IVU was
obtained for all. The stone burden was calculated (area).
Investigations were done including urine culture sensitivity.
Individuals who have grown in the culture of urine were

prescribed seven days of oral antibiotics. All the surgeries
were performed by experienced urologists. All the proce-
dures were done under spinal anesthesia. A prophylactic
antibiotic (ceftriaxone 1 g) was given. A Foley catheter was
inserted and the ureteral catheter was secured. The trans-
papillary puncture was done under fluoroscopic guidance.
The stone was fragmented and removed by irrigation flow.
The strategies include totally tubeless, or gold standard.
Postoperatively, individuals were treated with IV fluids,
antibiotics, and analgesics with a proton pump inhibitor.
Patients were discharged after 72 hours or when they were
clinically stable. Postoperative complications are catego-
rized according to the modified Clavien-Dindo classifi-
cation [5—10]. Data analysis was done using the SPSS20
(IBM Corp., NY, USA). For baseline characteristics, we
used the chi-square test or Fisher’s exact test in categories
and the t-test or Mann-Whitney U test for continuous data.
A p-value < 0.05 was considered significant.

Results

A total of 50 patients were treated with PCNL. Male to
female ratio was 2 : 1. IRP elevated more than 35 mmHg was
seen in 40 (80 %) and 10 (20 %) had less than 35 mmHg.
Mean age and mean BMI was found insignificant in the de-
velopment of stone (Table 1).
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The majority of the patients underwent mini-PCNL
(n = 45) and hence there was no significant difference.
A total of 44 patients underwent PCNL by using pneu-
matic lithotripsy and the remaining 6 underwent PCNL
using shock pulse. A significantly high number of pa-
tients (n = 37) patients in the prone position had raised
IRP > 35 mmHg. Thirty-two patients developed post-
operative fever (Fig. 1). As depicted in Table 2, GI compli-
cations, according to Clavien-Dindo classification, were
found in 68 %, GII in 24 %, and 8 % had GIII. However,
no grade IV was recorded.

Discussion

With the dramatic raising in stone disease occurrences,
the use of PCNL to manage a large stone has continued to
rise [11]. The success of stone surgery is measured by the

duration of surgery, stone-free rate, hospital stay, complica-
tions, and cost-effective. Infectious after PCNL are most
common and bacteremia is the most of the cases deter-
mined. Although these lead to sepsis are rare, which poten-
tially end with life-threatening outcomes [12].

During PCNL, continuous pressurized irrigation is used
to washout blood clots and debris for active removal of the
stone fragments after lithotripsy [13, 14].

There are different studies documented post-PCNL
high-grade fever, the incidence ranged between 10 to 32 %.
In this work, a postoperative fever was recorded in 32 cases.
The high rate of fever was reported by Gutierrez et al. [3]
and Troxel and Low [15].

In one randomized single-blind trial by Omar et al. [16]
randomized cases that high-pressure irrigation elevated the
risk of complications.

Table 1. Patients’ basic characteristics

Parameters IRP > 35 mmHg (n = 34) IRP < 35 mmHg (n = 16) P-value
Male/female, % 80 20 0.1
Mean age, years 42.15 +12.89 38.67 + 14.39 0.9
Mean BMI, kg/m? 25.32 +4.20 25.45 + 3.30 0.9

Table 2. Postoperative complication according to modified Clavien-Dindo classification

A
Cc

Complications Elevated IRP Normal IRP P-value
Gl 26 8
Gll 10 2
0.001
Glll 2 2
GIV 0 0
Standard PCNL Shock puise

10%I

12 % . B
l |

Figure 1. A — types of PCNL, B — types of lithotripsy, C — patients’ position, D — accompanied fever
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Troxel with Low [15] measured IRP using a ureteral oc-
clusion balloon catheter and a urodynamic system. In con-
trast, they did not record any association of IRP 30 mmHg
or greater with postoperative fevers [15, 16]. Cheng Wu et al.
[17] found a significant association between higher IRP and
increased incidence of postoperative fever where 43.83 %
(100/228) patients had IRP > 30 mmHg and 28 patients de-
veloped a fever. They analyzed that the longer accumulated
period of IRP > 30 mmHg for > 60 sec predicted the fever.

The female sex is recognized to be a risk for post-PCNL
fever development [18]. In this study, male to female ratio
was 2 : 1 among raised IRP group and was not a risk for de-
veloping a fever.

A comparative study of mini-PCNL and standard PCNL
by Zhong Wen et al. [20] and Cheng Wu et al. [17] showed
that mini-PCNL was correlated with higher IRP and signi-
ficantly associated with postoperative fever. In this study the
majority of cases were mini-PCNL and we could not find
statistical significance among them.

Liangren Liu et al. [18] in their systematic review and
meta-analysis including 389 patients found that PCNL in
the supine position spends a shorter time than the prone,
but both situations have insignificant influence. Falahatkar
et al. [21] mentioned in their prospective analytical cross-
sectional study, fever was associated with 7.5 % (25/330)
which was not found significant. The patients with supine,
access sheath remains angled horizontally when compared
with prone, which falls pressure in the collecting system that
facilitates the stone fragments to get out through the sheath.

This study was done in only one center within a short
period and with a relatively small patient number. This study
failed to compare mini PCNL and standard PCNL and dif-
ferent energy sources on postoperative fever due to disparity
in the number of cases.

An elevated stone development and burden correlated
with long surgery time, the position of the patient during
the operation, and lithotripsy types. Postoperative compli-
cations including fever and bleeding most common after
percutaneous nephrolithotomy, however, it has significantly
dropped morbidity and mortality.

Limitations of the study. This study was done in only
one center within a short period and with a relatively small
patient number. This study failed to compare mini PCNL
and standard PCNL and different energy sources on post-
operative fever due to disparity in the number of cases.

Conclusions

An increased stone burden, prolonged duration of sur-
gery, prone position, and pneumatic lithotripsy during
PCNL represent a significant risk for postoperative infective
complications development especially fever.
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MNicAsgonepauifiHi HOCAIAKM Yepe3LWwKipHOT HedpPOAITOTOMIT

Pe3iome. Axkryanbnicts. MakTopy pusMKy mMicnsgonepauiiHux
YCKJIagHEeHb Tim 4ac 4epesmikipHoi Hedposmitoromii (YLITHJIT)
BKJIIOYAIOTh KAMEHEYTBOPEHHSI, IIepeIoIepaliiHuii MiKpo0io1o-
TiYHUM CTaTyC cedi, CYMyTHIO MaTOJIOTil0, BiK, TPUBAJICTb BTPY-
YaHHsI, iHTpaonepauiiiHuii piBeHb CTEPUIILHOCTI Ta aHTUOIOTUKO-
npodinakTuky. JocmimKeHHsT cipsiIMOBaHe Ha OLIHKY HACJiAKiB
LMX ycKiIaaHeHb. Marepiaim ta meromu. lle peTpocrieKTUBHE
JOCTiIKeHHsI OyJI0 MPOBEIEeHO 3a y4acTIo Malli€HTiB, SIKUM ITPO-
BeneHo YLIIHJI min ¢haroopocKomiyHMM KOHTPOJIEM, MPOTSITOM
omHOTrO POKyY. PeecTpyBanm neMmorpacdivuHi gaHi, iHaeKc MacH Tina,
KaMEHEYTBOPEHHsI, IIJIbHICTh i KiJIbKiCTh KaMEHiB, TPMBAJiCThb
orepallii Ta micisonepariiiiHi yckiaaHeHHs. PesyapraTu. 13 50

xBopux y 32 (64 %) posBuHyjacs JuxoMaHka. KiibkicTb Jeit-
KOLIMTIB OyJia BipoTiZHO BMCOKOIO B LIMX Mali€HTiB. Bik XxBopux,
cTaTh, iHAEKC MacH Tija Ta ImepeOyBaHHS B JIiKapHi Oy/JIv He3Ha-
YyIIUMU 3MiHHUMU. KaMeHeyTBOpeHHsI, TpMBaJia oIepallisi, 1o-
JIOXKEHHs Tl Yac BTPYYaHHs Ta BUKOPHUCTAHHS ITHEBMAaTUYHOI
JITOTPHUIICIT BBaXKaJaucsl BaroMuMMK 3MiHHMUMKU. BuCHOBKHM. [lo-
CUJIEHHSI KAaMEHEeYTBOPEHHsI, TpMBaJa OIepallist, MOJOXEHHS Jie-
KauM Ta MHeBMaTU4Ha JitoTpurcis mig yac YIITHJII € cyrreBumMu
(hakTopamMu pU3WKY PO3BUTKY IICISIONIEPAiIMHUX YCKIIAIHEHbD,
TOJIOBHUM YMHOM JIMXOMAHKHU.

Ki1104o0Bi cJ10Ba: HupkoBuii KaMiHb; uepesIiKipHa HehpoIiTo-
TOMisl; TMXOMaHKa; MTHEBMaTUYHA JITOTPHUIICIsI
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