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Abstract. Percutaneous nephrolithotom (PCNL) is the best choice in treating renal
stones currently. The PCNL is followed by placement of nephrostomy tube and stent
that help in tamponade of percutaneous tract. Tubeless PCNL is accompanied by less
postoperative pain and shorter hospital stay. Despite advantages of tubeless PCNL,
some surgeons still excluded bleeding or residual stone patients, no chance of second
look which increase chance of missing residual stone fragments, requiring often an
additional procedures like cystoscopy, stent dysuria and risk of no drainage for kidney.
This study aimed to compare the effectiveness and safety of tubeless PCNL to tubed
PCNL.
Methods: A prospective comparative study conducted in Urology department of Safeer
Al-Imam Al-Hussein in Karbala, from January 2013, Ist to December, 31th 2017.
One thousand four hundreds thirty four patients with renal stones surgically operated
with PCNL were categorized into two groups; 8§82 patients with renal stones were
treated with tubed PCNL and 552 patients were treated with tubeless PCNL.
Results: The young age female were predominantly related to tubeless PCNL. Left
sided stones with lucent and upper approach were significantly associated with tubeless
PCNL. The tubed PCNL was significantly related to right side stone, while tubeless
PCNL was significantly related to left side stone (p = 0.006). Tubeless PCNL was
significantly associated with lucent opacity more than tubed PCNL (p = 0.001).
Postoperatively, tubeless PCN L was significantly associated with lower rates of residual
stone (p = 0.005), bleeding (p = 0.04) and sepsis (p = 0.01) compared to tubed PCNL.
Conclusion: The tubeless option is effective and safe modality for PCNL. The low rate
of residual stones and postoperative bleeding and sepsis can safely have associated with
Tubeless PCNL.
Keywords: renal stone, percutaneous nephrolithotomy, tubed, tubeless, outcome.
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IlopiBHsIIbHE NOCTiIKE€HHS pe3yabTaTiB JiKyBaHHS NALIEHTIB 3 Ce40KaM’ SHOIO
XBOP00010: He(hpoCTOMHHUIA APEHAXK NMPOTH 0E3TPEHAKHOI MEPKYTAHHOT
HedpoJiToTOMIl

KepbenbcbKuil yHiBepCcUTET, MEAUUHUN KoemxK, Ipak

Pestome. Ilepkymanna negpponimomomia (ITHJT) € ocHosHum memoodom AIKY8AHHS RAUIEHMIE 3 CCHOKAM THOIO
x60poboio. Cboeodni cmandapmue suxkonanns ITHJIT nepedbauae 3a6epuieHns onepayii wasixom 6CMaHo6AeHHs Hepe3-
wKipHoeo Heghpocmomuoeo openaicy. bezopenaxcna ITHJIT acouyiiiosana 3i 3menuieHHAM nicasonepayiiiioeo 6040 ma
yacy eocnimanizayii. Hezeaxcarouu na nepeeaeu, dezdpenaxcra ITHJIT 30invuiye pusux 3airuuieHHsa hppaemenmie KoH-
Kpemenmy, wio sumaeac 3acmocy8ants 000amrKosux npoyedyp ma nodoeiceHHs Yacy 20Cnimanizayii.

Memoro docaioxncenns Oyno nopieuamu epekmuericms i be3neunicms bezdpenaxcroi ma cmandapmuoi ITHIIT i3
3acmocy8aHHIM HePOCMOMHO20 OPEHAIC).

Memoou. [Ipocnexmuene nopiensnvHe docaioxicenHs, npogedeHe y 8iddinenni yponoeii Safeer Al-Imam Al- Hussein
y Kapb6ani 3 ciuna 2013 poky no 31 epyons 2017 poky. 1434 nayicnmie 3 HUpK08UMU KOHKPEeMEeHMAaMU, SKUM BUKOHAHO
ITHJIT 6yau po3nodineni 3a1excHo i0 3acmocoeanoeo XipypeiuHoeo Aikyeants: 1-ii epyni nayicumie (n = §82) euxonano
ITHJIT i3 3acmocyeannam openasicy, y 2-ii epyni (n = 552) 3acmocosysanracw 6ezdpenaxcna I[THIIT.

Pezyaomamu. besdpenaxncna ITHJIT wacmiute 3acmocogysanacs y JHciHOK M0A00020 GiKYy ma Yy X60pux 3 KOHKpe-
MEHMamu Ai60i HUPKU 3 NpoCmumM 00CmMynom, mooi K OpeHadic yacmiuie UKOPUCMOBYBABCA 34 HASBHOCMI KOHKDEeMeH-
my npasoi Hupku (p = 0,006). Ilicasonepauiiino, bezdpenaxcha ITH/IT 6yra cmamucmuyHo 3Ha4yui0 acouiliosana 3
HU3bKOH 4ACMOMOI0 3AAUWK08UX (ppaecmenmie KoHkpemenmy (p = 0,005), kposomeu (p = 0,04) i cencucy (p = 0,01)

NOPIGHAHO i3 CMAHOAPMHOI0 NPOUEYPOIO.

Bucnosxu. bezopenaxcnuii éapianm ITHJIT acoyiroemscs 3 HU3bKOK 4aACMOMOI0 3AAUWKOBUX (hpazmenmis Ka-
MeHi8, nicasonepayiiiHux Kpogomeu ma cencucy, uwjo o0rpyHmoasye ehekmugHicme i be3neuricmo 020 3acmocy8aHHs.
KimouoBi ciioBa: konkpemenmu Hupok, yepe3ukipHa Heghporimomomis, OpeHaic, 6e30peHaNCHa Yepe3uKipHa He-

poaimomomis, pezyrbmam NiKY8aHHS.

Introduction. The percutaneous nephrolithotomy
(PCNL) is the best current choice in treating large renal
calculi. It is an appropriate between uretero-renoscopy
and shock wave lithotripsy [1]. The PCNL is followed
by placement of nephrostomy tube and stent that help
in tamponade of percutaneous tract, postoperative kid-
ney drainage and allowance of secondary intervention
[2] but ended sometimes in postoperative pain and long
hospital stay [3]. The advantage of tubeless PCNL was
to ensure safety, effectiveness and short hospital stay
[4].

Despite advantages of tubeless PCNL, some sur-
geons still excluded bleeding or residual stone patients,
no chance of second opinion which increases chance of
missing residual stone fragments, requiring often addi-
tional procedures like cystoscopy, stent dysuria and risk
of no drainage for kidney [5].

The aim: the increase of renal calculi incidence
with great advancement of medical technologies and

Riyadh aal-Toma
medicalresearch64@yahoo.com

application of PCNL in addition to high shift to safe
surgical procedures like tubeless PCNL, urged us to
compare the effectiveness and safety of tubeless PCNL
to tubed PCNL.

Material and methods. This was a prospective
comparative study conducted in Urology department
from Ist of January, 2013 to 31th of December, 2017.
One thousand four hundreds thirty four patients were
included and categorized into two groups; 882 patients
were treated by tubed PCNL and 552 patients were
treated with tubeless PCNL. A written informed con-
sent was signed with each patient before enrolling in the
study implementing the PCNL and the ethical agree-
ment was provided by the administration of the hospi-
tal.

Inclusion criteria: renal stone more than 1.5 cm in
size and negative culture of urine. Exclusion criteria:
coagulopathy diseases, collecting system perforation,
severe intraoperative bleeding, elevated creatinine lev-
el, and ectopic kidney.

The preoperative, operative and postoperative pa-
tients' characteristics were assessed by the researcher.
The PCNL was done in Surgical Theater of Surgical
Specialties hospital. Pre-operative native CT scan and
early morning x-ray on the day of surgery were per-
formed in all cases and/or intravenous urography. Ul-
trasound and/or chest x-ray were done postoperatively.
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After general anesthesia administration, a lithot-
omy position was applied for a patient with 6 or 5 F
open end ureteric catheter inserted trans-urethral via
cystoscopy using fluoroscopy and placed with a Foley’s
catheter. The main techniques of PCNL done by urolo-
gist included percutaneous puncture of pelvicalyceal
system, arrangement of tract and fragmentation or re-
moval of stones.

At the end of the procedure the stone clearance was
confirmed by endoscopy and fluoroscopy and the ure-
teric catheter was removed. In tubed PCNL patients a
nephrostomy tube was positioned through the Amplatz
sheath and fixed to the skin and the nephrostomy was
clamped for twenty-four hours. In tubeless PCNL: af-
ter removal of the Amplatz sheath the wound was com-
pressed for two to five minutes and then sutured with
one stitch non absorbable suture followed by dressing
without putting nephrostomy tube.

Statistical analysis was performed with SPSS soft-
ware version 22. The Fischer’s exact test, independent

sample t-test and one way ANOVA analysis were used
for statistical analysis as appropriate. P value less than
0.05 was considered statistically significant.

Results. This study included 882 patients with
renal stones wich were treated surgically with tubed
PCNL and 552 patients with renal stones wich were
treated surgically with tubeless PCNL. Mean age of pa-
tients with tubed PCNL was 32.9 years and mean age
of patients with tubeless PCNL was 37.7 years with a
significant difference in age between both study groups
(p = 0.03). Male patients in two study groups was pre-
dominant, however, there was a significant association
between female patients and tubeless PCNL surgical
option (p = 0.01). The tubed PCNL was significantly
related to right side stone, while tubeless PCNL was sig-
nificantly related to left side stone (p = 0.006). Tubeless
PCNL was significantly associated with lucent opacity
more than tubed PCNL (p = 0.001). No significant dif-
ferences were observed between two PCNL techniques
regarding operative time (p = 0.26) (Table 1).

Table 1
Preoperative and operative characteristic distribution according to tubed and tubeless PCNL groups (n = 1434)
Variables (nT:bggz) (Tl uze;e;szs) Total P value
Gender Male 511 (57.9 %) 283 (51.3 %) 794 0.013*S
Female 371 (42.1 %) 269 (48.7 %) 640
Side Right 451 (51.1%) 241(43.7 %) 692 0.006*S
Left 431 (48.9 %) 311 (56.3 %) 742
Opacity Opaque 667 (75.6 %) 370 (67.0 %) 1037 0.001*S
Lucent 215 (24.4 %) 182 (33.0 %) 397
Age (M £ SD) 39.6 £ 15.02 37.7+£17.1 - 0.03**S
Operative time (M x SD) 329+ 14.8 32.0x15.2 - 0.26**NS

*Chi-square test, **Independent sample t-test, S=Significant, NS=Not significant.

No significant differences were observed between
two PCNL techniques regarding number of accesses (p
= (.29) and history of previous renal surgery (p = 0.68).

100,00%
93,20%

80,00%

60,00%

40,00%

20,00%

0,00%
tubed

A significant association was observed between upper
surgical approach and tubeless PCNL (p = 0.001) (Fig-
ures 1-3).

94,60%

w single access
» multi access

tubeless P=0.29

Fig. 1. Distribution of accesses number according to tubed and tubeless PCNL.
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Fig. 2. Distribution of surgical approach according to tubed and tubeless PCNL.
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Fig. 3. Distribution of renal surgery histo

Postoperatively, 8.2% of patients treated surgically
with tubed PCNL had residual stones, while 4.3% of
patients treated surgically with tubeless PCNL had re-
sidual stones with a significant difference between two
study groups (p = 0.005). Postoperative bleeding PCNL
complications represented as blood transfusion (1.7%)
and postponed PCNL (0.2%) in patients of both study
groups; however, blood transfusion and postponed

™ had previous renal surgery

90,40%

tubeless
p=0.68

ry according to tubed and tubeless PCNL

PCNL were significantly associated with tubed PCNL
(p = 0.04). No significant differences were observed be-
tween tubed and tubeless PCNL regarding postopera-
tive renal function (p = 0.34) and organic injury (p =
0.43). The postoperative sepsis was significantly higher
among patients treated surgically with tubed PCNL
than patients treated surgically with tubeless PCNL
(2.2% vs. 0.5%; p = 0.01) (Table 2).

Table 2
Postoperative outcome distribution according to tubed and tubeless PCNL groups (n = 1434)
. Tubed Tubeless
Variables (n=882) (n=552) Total P value
Residual stone 72 (8.2 %) 24 (4.3 %) 96 (6.7 %) 0.005*S
. . Blood transfusion 16 (1.8 %) 3(0.5%) 19 (1.3 %) -
Postoperative bleeding o 0 PCNL 3(0.3 %) 00 %) 302%) | 0TS
. Improved 16 (1.8 %) 8 (1.4 %) 24 (1.7 %) o
Renal function Transient impairment 3(0.3 %) 0(0 %) 3(0.2 %) 0.34 F*NS
Postoperative sepsis 19 2.2 %) 3(0.5%) 22 (1.5 %) 0.01**S
. Pleural injury 14 (1.6 %) 6 (1.1 %) 20 (1.4 %) -
Organic injury Abdominal organs 0(0 %) 0(0%) 0(0%) 04378

*Chi-square test, S=Significant, NS=Not significant.
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Discussion. High proportion of Urologists per-
formed percutaneous nephrolithotomy preferring the
classic practice of nephrostomy tube and stent which
commonly accompanied by pain and discomfort; for
that, new surgical techniques are required to implement
PCNL without application of tube or stent for drainage
[6, 7].

Present study showed a significantly older age pa-
tients with tubed PCNL (p = 0.03). This finding is con-
sistent with results of Nakamon et al [8] study in Thai-
land which preferred traditional tubed PCNL for elder-
ly age patients and explained this preference to decrease
co-morbidities. Irving et al [9] study in UK found that
PCNL is safe surgery for older age patients. Incon-
sistent with our findings, Isac et al [2] study reported
no significant differences in age between patients with
tubed and tubeless PCNL. Female patients in current
study were significantly related to tubeless PCNL (p =
0.01). Men were predominant in renal calculi and for
PCNL, in spite of that, Zehri et al [10] documented
that female gender is risk factor for blood transfusion in
PCNL which might influenced surgeons to select tube-
less PCNL. Left sided stone was significantly related
with tubeless PCNL; a finding that is similar to results
of Khan et al [11] study in India. Tubeless PCNL was
significantly associated with lucent opacity more than
tubed PCNL (p = 0.001). This finding is inconsistent
with results of Giusti et al [12] study in Italy which re-
vealed higher opaque opacity for tubeless than tubed
PCNL. This inconsistency may be due to difference in
sample size between studies. Upper approach was sig-
nificantly related to tubeless PCNL in present study
(p = 0.001). Similarly, Sourial et al [13] study in USA
proved that upper tract tubeless PCNL lead to lowering
the thoracic complications and shorter hospital stay.

The main interesting outcome of tubeless PCNL in
our study was a significantly low residual stone as com-
pared to tubed PCNL (p = 0.005). This finding is in
agreement with results of many literatures like Balandi

References:

study in Iraq [14] and Karadag et al [15] study in Tur-
key which stated that residual stone rates were higher
among standard PCNL using nephrostomy tubes.

Another significant advantage of tubeless PCNL
in current study was the low incidence of postoperative
bleeding in comparison to tubed PCNL (p = 0.04). Lee
et al [16] meta-analysis study in South Korea showed
that tubeless PCNL was superior to other surgical pro-
cedures regarding hemoglobin changes. Additionally,
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PCNL is safe surgical procedures with fewer complica-
tions. The postoperative sepsis incidence in this study
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which found that tube placement was a significant risk
factor for PCNL postoperative infection. In our study,
no significant differences were observed between two
study groups regarding postoperative renal function and
organ injury. These findings proved the effectiveness
and safety of tubeless PCNL as reported in the literature
[19]. The main limitation in present study was the ex-
clusion of hospital stay and pain perception in patients
as all previous studies confirmed shorter duration stay
and less pain for patients treated surgically with tubeless
PCNL.

Conclusion. In conclusion, the tubeless option is
an effective and safe modality for percutancous neph-
rolithotomy. The low rate of residual stones and post-
operative bleeding and sepsis can safely have associated
with Tubeless PCNL.
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