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Abstract. Background. Many studies have demonstrated the efficacy and safety of tubeless and
totally tubeless percutaneous nephrolithotomy (PCNL), trying to avoid putting a nephrostomy tube
(NT) to decrease patient discomfort and shorten hospital stay. However, given that nephrostomy tube
serves a safety backup plan for adverse events like residual stone and infraoperative bleeding, itis worth
investigating different tube size if we want to bridge the night (early tube removal) and compare it to
tubeless PCNL. The purpose was to evaluate the effect of tube size (with early removal) on postoperative
course compared to NT free. Materials and methods. During the period from December 2020 to June
2022, 177 patients with renal stones were selected to undergo PCNL and were prospectively followed
up. At the end of procedure, the patients were randomly distributed into 3 groups. Group A, those with
placement of an 18Fr NT, group B, those with placement of an 8Fr tube and group C, nephrostomy-free.
For group A and B, the nephrostomy was left in place for 1 day. For group C, manual compression was
applied to the flank for few minutes and the skin puncture was closed with one stitch. The groups were
compared for post-operative hematocrit drop, urine leakage, need for additional analgesia and any
other postoperative events. Results. The mean age for group A was 34.110 £ 6.919 years, group B was
38.670 + 9.935 years and group C was 37.270 = 10.657 years (F = 3.567, p = 0.03). The post hoc Tukey
analysis showed a significant difference between groups A and B (p = 0.036), however, no differences
were recorded between groups A and C (o =0.203) or Bto C (p = 0.714). The present study showed that
the mean stone burden was 34.03 + 5.40 mm for group A, 33.43 £ 5.60 mm for group Band 33.43 +4.90 mm
for group C, with no significant differences (p = 0.773). The post hoc Tukey analysis showed no significant
difference between groups A and B (p = 0.818), A and C (p = 0.815), B and C (p = 0.857). The male
percentage was 52.3, 68.7 and 55.1 % for group A, B and C, respectively. In this study, the duration of
hematuria was 6.28 + 2.94 hours for group A, 8.80 + 3.45 hours for group B and 13.67 + 2.40 hours for group
C, these results were statistically significant (o < 0.0001). The post hoc Tukey analysis showed a significant
difference between groups A and B (p = 0.0002), A and C (p = 0.0000), groups B and C (p = 0.0000). In the
currentstudy, the mean postoperative hematocritdrop forgroup Awas0.60+0.14mg/dl, 0.82 +0.20mg/dl
for group B and 1.33 + 0.25 mg/dl for group C. These results were statistically significant (p < 0.0001).
The post hoc Tukey analysis showed a significant difference between groups A and B (p = 0.0002), A
and C (p = 0.0000), groups B and C (p = 0.0000). Conclusions. Large bore NT (18Fr) for short duration
(one day) provide superior bleeding control and comparable postoperative analgesic requirement and
urine leak when compared to small bore NT (8Fr) and NT free. It also keeps the chance for second look
nephroscopy if needed.
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Introduction

Percutaneous nephrolithotomy (PCNL) is the gold
standard treatment for staghorn stones, large renal stones,
and complex renal calculi. Over the past 30 years, continual
improvement in PCNL surgery was done [1].

PCNL has evolved considerably as a result of continued
search for improvement in technology and surgical skills to-
ward minimizing postoperative pain and morbidity [2].

As the standard of care, placement of a nephrostomy
tube (NT) has historically been adopted to minimize post-
operative complications [3].

The main purpose of the tube is maintaining adequate
drainage of the kidney. However, substantial postoperative
pain after PCNL is caused by nephrostomy tubes. This had
led to using of smaller tubes and introduction of “tubeless”
approach which places a ureteral stent or catheter after
PCNL [4].

Several randomized controlled trials and their meta-
analysis have shown that the tubeless or the totally tubeless
involving no drainage can significantly reduce postoperative
pain, urinary leakage, and hospital stay compared with NT
placement [5, 6].

The main disadvantages of nephrostomy-free technique
included affection of the decision to omit placement of the
nephrostomy tube by intraoperative events, loss of the tam-
ponade effect of the nephrostomy tube and losing the tract
for second look PCNL in case of residual stones [7].

The decision to insert a NT should be individualized and
based on surgeon experience and judgment. Six main indi-
cations for nephrostomy tube placement are:

1) more than two access tracts,

2) significant perforation of the collecting system,

3) the need for second look nephroscopy,

4) significant intraoperative bleeding,

5) complicated procedure,

6) chance of intrathoracic violation [8].

Early tube removal after PCNL results in an equivalent
analgesic requirement, hospital stay, and clearance rates,
lower incidence of early hematuria, and preserves the op-
tion of check nephroscopy in case of residual fragments [4].

In PCNL, performing the standard placement of a NT,
“tubeless” or totally tubeless is an ongoing matter of debate [3].

The purpose. To evaluate effect of tube size (with early
removal) on postoperative course compared to NT free.

Materials and methods
Study setting and design

During the period from December 2020 to June 2022,
177 patients with renal stones were selected to undergo
PCNL and were prospectively followed up. An informed
consent was signed by all patients.

Pre-operative exclusion criteria were the patients under
anticoagulant or antiplatelet medications, pediatric patients
(age 15 years), serum creatinine (2 mg/dl) and obstructed
infected kidneys.

Technique of PCNL
Preoperative urinary tract infections were treated with
culture specific antibiotics. Under the effect of general anes-

thesia and after placement of a ureteral catheter, percutane-
ous renal access was performed using C-arm fluoroscopic
guidance.

All planed tracts were placed to the desired calices and
guidewires were fixed prior to dilatation of any tract. Dila-
tion was performed using single step Amplatz dilator to 30
French (F). The nephroscope passed through an Amplatz
sheath. Pneumatic lithotripters were used for stone frag-
mentation.

Intraoperative fluoroscopy was used for detection of
residual stones. Flexible nephroscopy was used to retrieve
calyceal stones away from the tract and to confirm stone
free status. A 6 f JJ stent is placed under fluoroscope
control.

This study included only patients who had undergone
non-complicated PCNL via a single tract without intraope-
rative evidence of residual stones. At the end of procedure,
the patients were randomly distributed into 3 groups.

Group A, those with placement of an 18Fr tube, group
B, those with placement of an 8Fr NT and group C, neph-
rostomy-free.

For group A and B, the nephrostomy was left in place for
1 day. For group C, manual compression was applied to the
flank for few minutes and the skin puncture was closed with
one stitch.

The nephrostomy tube was removed after clamping the
NT for 3 hours and no pain develop. Post-operative anal-
gesic medication was nefopam 20 mg and paracetamol 1 g
every 8 hours. All patients were discharged after 24 hours
unless they develop complications, in such case, they were
kept in hospital for an extra day.

The groups were compared for post-operative hemato-
crit drop, urine leakage, need for additional analgesia and
any other postoperative events.

Ethics

This work was approved by the Alyarmook Teaching
Hospital, Urology Department local ethical committee ac-
cording to code number (33), 2/1/2020.

Statistical analysis

Statistical analysis was done using Statistical Package for
Social Sciences, version 26 (SPSS). Categorical variables
were compared using Chi-square test and continuous vari-
ables were compared using t-test. P value < 0.05 was consi-
dered statistically significant.

Results

This study included 177 patients with renal stones who
underwent standard PCNL.

These patients were randomly divided into 3 groups:
group A, those with 18Fr NT (n = 65 patients), group B,
those with 8Fr NT (n = 63 patients) and group C, those
without NT (n = 49 patients).

The mean age for group A was 34.110 £ 6.919 years,
group B was 38.670 = 9.935 years and group C was
37.270 £+ 10.657 years (F = 3.567, p = 0.03). The post hoc
Tukey analysis showed a significant difference between
groups A and B (p = 0.036), however, no differences re-
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corded between groups A and C (p = 0.203) or groups B to
C(p=0.714).

The present study showed that the mean stone burden
was 34.03 = 5.40 mm for group A, 33.43 + 5.60 mm for
group B and 33.43 £ 4.90 mm for group C with no signifi-
cant differences (p = 0.773). The post hoc Tukey analysis
showed no significant difference between groups A and B
(p =0.818), groups A and C (p = 0.815) and groups B to C
(p = 0.857). The male percentage was 52.3, 58.7 and 55.1 %
for group A, B and C, respectively (Table 1).

In this study, the duration of hematuria was 6.28 + 2.94
hours for group A, 8.80 x 3.45 hours for group B and
13.67 £ 2.40 hours for group C patients, these results were

statistically significant (p < 0.0001). The post hoc Tukey
analysis showed a significant difference between groups
A and B (p = 0.0002), groups A and C (p = 0.0000) and
groups B to C (p = 0.0000). In the current study, the mean
postoperative hematocrit drop in mg/dl for group A was
0.60 + 0.14 mg/dl, 0.82 £ 0.20 mg/dl for group B and
1.33 + 0.25 mg/dl for group C. These results were statisti-
cally significant (p < 0.0001). The post hoc Tukey analysis
showed a significant difference between groups A and B
(p = 0.0002), groups A and C (p = 0.0000) and groups B to
C (p =0.0000) (Table 2).

Regarding postoperative pain, group A showed 9
(13.8 %) patients required extra doses of analgesia while 5

Table 1. The age and stone burden distribution in each group

. F ratio of ANOVA | Post hoc Tukey
Variables No. Mean = SD (p value) analysis
Tube size 18Fr (group A) 65 34.110 + 6.919 A: B (p = 0.036)
Age (years) Tube size 8Fr (group B) 63 38.670 + 9.935 3.567 (0.03) A: C (p =0.203)
Tubeless OFr (group C) 49 37.270 + 10.657 B:C(p=0714)
Tube size 18Fr (group A) 65 34.03 £ 5.40 A:B (p = 0.818)
Stone burden [r e size gF B 63 33.43 + 5.60 0257(0.773) | A G (p=0815
(mm) ube size 8Fr (group B) 43 +5. . (0.773) A< (p= 2 857)
Tubeless OFr (group C) 49 33.4+49 (p= )
Table 2. The distribution of postoperative complications in each group
. F ratio of ANOVA | Post hoc Tukey
Indicators No. Mean = SD (p value) analysis
Hematuria Tube size 18Fr (group A) 65 3.567 (0.03) A: B (p = 0.0002)
i Tube size 8Fr (group B) 63 8.80 + 3.45 85.4 (< 0.0001) | A: C (p=0.0000)
duration (hours) B: C (p = 0.0000)
Tubeless OFr (group C) 49 13.67 +2.40 p=
Hematoorit drop Tube size 18Fr (group A) 65 0.257 (0.773) A: B (p = 0.0000)
(mg/dl) Tube size 8Fr (group B) 63 8.80 + 3.45 182.6 (< 0.0001) | A: C (p =0.0000)
Tubeless OFr (group C) 49 13.67 +2.40 B: C (p = 0.0000)
Table 3. Pain management and urine leak in the study
Variable No. (%) P value
Yes 4 (6.15)
Group A 0.5
No 61 (93.85)
. Yes 5 (7.94)
Urine leak Group B 0.6
No 58 (92.06)
Yes 1(2.04)
Group C 0.8
No 48 (97.96)
Standard dose 56 (86.2)
Group A 0.09
Extra dose 9(13.8)
) Standard dose 58 (92.1)
Pain management Group B 0.7
Extra dose 5(7.9)
Standard dose 47 (95.7)
Group C 0.08
Extra dose 2(4.1)
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(7.3 %) patients in group B and 2 (4.1 %) patients required
extra doses of analgesia in group C. These differences values
were not significant (p = 0.5, 0.6, 0.8), respectively.

Regarding the postoperative urine leakage, 4 (6.15 %)
patients for group A, and 5 (7.94 %) patients for group B
while one (2.04 %) patient developed leakage for group C.
These results were not significant (p = 0.09, 0.7, 0.08) re-
spectively (Table 3).

Discussion

Many studies have demonstrated the efficacy and safety
of tubeless and totally tubeless PCNL [2, 9], trying to avoid
putting a nephrostomy tube to decrease patient discomfort
and shortening hospital stay. However, giving that nephro-
stomy tube serve a safety backup plan for unwanted events
like residual stone and intraoperative bleeding, it is worthy
to investigate different tube size if we want to bridge the
night and compare it to tubeless PCNL.

In regard to postoperative analgesic use, the present
study showed no statistical difference between the three
study groups, which is different from those results published
by Abdelgawad et al. [10], who showed that large NT need
more analgesic requirements, and those by Zeng et al. [4]
who showed significant difference favoring NT free. On the
other hand, our results are comparable to results by Chen
et al. [11] and Poudyal et al. [12] who showed no statistical
difference between their study groups.

These findings may be attributed to the fact that pain
threshold is variable between patients and giving that male
percentage is higher in our patients and males tend to to-
lerate pain better than female patients [13]. Other factor
may be the short duration of NT (24 hours) which might
give this advantage of negligible pain difference between
the groups.

Regarding postoperative urine leak, our study showed
superiority of NT free group, however, no statistically sig-
nificant difference was found. These results are different to
those of Poudyal et al. [12] and Zhao et al. [7] who showed
statistically significant difference between these groups
while it is similar to results of Chen et al. [11] and Cormio
et al. [14] who found no statistical difference between their
study groups.

The present study findings may be due to the short dura-
tion of NT will provide faster closure of tract and short dura-
tion of urine leak after NT removal.

The present study showed that large NT associated
with least hematuria duration compared to other groups.
These results were different from studies published by
Bhat et al. [15] who showed no difference between both
groups.

Regarding postoperative hematocrit decrease, large bore
NT group showed the least drop in Hemoglobin as com-
pared to other groups. These results are similar to research
done by Cormio et al. [14] while different from results pub-
lished by Chen et al. [11] who showed no difference between
those groups.

The large size NT provide better tamponade to the tract
and give better hemostasis which may explain the fore men-
tioned results.

Conclusions

Large bore NT (18Fr) for short duration (one day) pro-
vide superior bleeding control and comparable postopera-
tive analgesic requirement and urine leak when compared to
small bore NT (8Fr) and NT free. It also keeps the chance
for second look nephroscopy if needed.
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Crparerisi BUXOAY NiCAS Yepe3LKipHOT HEPPOAITOTOMII: BNAUB PO3MIPY TPYOKM HO PAHHE BUACAEHHS NOPIBHSHO
3 6e3APEHAXXKHOIO YepesLUKIPHOKO HEPPOAITOTOMIEID — A€6ATU TPUBAIOTb

Pe3iome. AkryanbHicTh. Barato mociikeHb, y AKMX HaMaraim-
Csl YHUKHYTH BCTAaHOBJIEHHST HedpocTtomiuHoi Tpyoku (HT), 1106
3MEHILUTH AMCKOMMOPT MallieHTa Ta CKOPOTUTH TiepeOyBaHHsI B
JIiKapHi, MpoAeMOHCTPYBaIu e(eKTUBHICTD i 0e3MeKy Oe3apeHax-
HOI Ta MOBHICTIO Oe3peHakHOI yepeslKipHoi HedpositoTomii
(YLIHJT). OnHak, BpaxoByO4H, 1110 HehpocTOMiuHA TpyOKa CITy-
T'YE Pe3epBHUM IJITAHOM Oe3IMeKU Mpu HebaxkaHUX TOMisIX, SK-OT
3JIMILKOBUI KaMiHb Ta iHTpaornepaliiiHa KpoBoTeuya, BapTO po3-
ISTHYTH IHIIWA po3Mip TPpYOKHM, SIKIIIO MM XOYeMO TTOI0JIaTH Hid
(paHHE BUmaJIeHHs TPyOKW), i TIOPIBHATH I BapiaHT i3 Oe3mpe-
HaxHoo YIITHJI. MeTa: oLiHUTY BIUIMB po3Mipy TpyOKu (mipu
pPaHHBOMY BUIAJICHHI) Ha MicJIsIoTepalliiHuii iepedir MOpiBHSIHO 3
6esnpenaxknoro YL HJI. Marepiaau Ta meToam. Y niepion 3 Tpyn-
Hs 2020 p. mo yepBeHb 2022 p. 177 MaLEHTIB i3 ceYOKaM STHOIO
XxBopoOoto Oynu BiniopaHi a1 mpoxomkeHHss YIITHJI ta nepedy-
BaJIM T MPOCHEKTUBHUM CIIOCTepexXeHHsIM. HampukiHii mpo-
Lielypy BOHU OyJIM BUMAAKOBUM YMHOM PO3MOJIiJeH] Ha 3 Tpynu.
Ipyma A — 3 posmimenusm HT posmipom 18Fr, rpyma B — HT
poamipom 8Fr i rpyna C — 6e3 HedpocTomu. Y rpymax A i B He-

dpocToMy 3amumianu Ha ogHy no0y. Y rpymi C 3acTocoByBasloCs
py4YHE CTUCHEHHST OOKOBOI IIJITHKY ITPOTSITOM JEeKiJTbKOX XBUJIMH,
a MPOKOJI LIKipy OyB 3aKpUTHI1 OAHUM 1IBOM. [pynu nopiBHIOBaIU
IIO/IO MiC/ISIOTNEPALifHOTO 3HMKEHHSI PiBHSI TeMaTOKPUTY, BUTOKY
ceui, MoTpedu B 10AATKOBOMY 3HEOOIIOBAHHI Ta OyAb-SIKUX iHIINUX
nicisionepauiiinux noaiii. PesyabraTu. Yonosikis 6yo 52,3; 58,7
i55,1 % y rpynax A, B i C BinnosinHo. TpusaicTh rematypii cra-
HoBwIa 6,28 + 2,94 rogunu st rpynu A, 8,80 = 3,45 roguHu st
rpyru B i 13,67 & 2,40 roguuu mist rpyniu C. Y Toi e yac cepef-
HE TIicsionepaliifHe 3HUKEHHST PiBHSI TeMAaTOKPUTY Y TPYITi A 10-
piBHoBasio 0,60 + 0,14 mr/mn, y rpyni B — 0,82 + 0,20 mr/mn Ta
1,33 £ 0,25 mr/mn y rpymi C (p < 0,001). BucHoBku. HT Besrkoro
niaMeTpa MPOTSATOM KOPOTKOTO Tepiony (oqHa 1006a) 3abe3rnedye
YyIOBUI KOHTPOJb KPOBOTEUi, BUTOKY Ceui Ta IicsonepaliitHol
MoTpedu B aHAJITeTHKAX, MOPIBHSIHHUIA 3 TAKMM MTPU BUKOPUCTAH-
Hi HT masnoro piamerpa ta pexxumy 6e3 HT. Lle Takox 30epirae
MOKJIMBICTh TTOBTOPHOI HE(POCKOTIil, SIKIIO I HEOOXiTHO.
Ki11040Bi ¢J10Ba: cTparerist BUxoy; yepesiuKipHa HepoITOTO-
Mist; po3Mip HedpocTOMIYHOI TpyOKHM; Oe3npeHaXkHa IpoLeaypa
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