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Abstract:

Background: Urolithiasis is a very common renal diseases.The management of patients that
suffering from urinary tract calculi may considered to be a health care difficult because of its
prevalence and recurrence

Aim: To compare the PCNL efficiency and complications in two groups of patients, one group
without history of previous renal stone surgery, and other group with recurrent renal stone after
previous PCNL or open surgery .

Materials and methods: A cross-sectional study that extended between January of 2019 till the
March of 2021, in Al Hussain Teaching Hospital , Thi-Qar governorate, involving 65 patients,
when they underwent PNCL . 40 cases classified as primary PNCL ( patient had no previous renal
surgery), and the rest of the cases (25 cases) are classified as secondary PNCL. These total cases
had been assessed for their age, gender, body mass index, stone criteria (in form of location, size,
site, opacification) .The outcome also assessed in form of operative time, hospital stay, stone
clearance, average hemoglobin drop, development of Pseudo aneurysm, pelvic injury, fever
postoperatively and whether the patient require blood transfusion or no.

Results: Even though male constituting a largest number among study population of the two
group, but there was no significant statistical difference their distribution according to the types ,
where p value less than 0. 05. As a clinical criteria regarding the distribution of the sites , locations
of the stones and stone opacity according to the types of surgical intervention, there was no
significant statistical difference.

As an acute and late complication, there was significant statistical difference in the blood transfusion
and post-operative fever, it was undependable because of the small number of the cases exposed to
such complication .Operative time was significally shorter in primary group ,also stone free rate was
significantly better in primary PCNL.

Conclusions: PCNL is effective and safe surgery ,done without fear of failure or higher risk of
complications .Previous renal surgery either open or PCNL not significantly affect outcome of
surgery
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Introduction

The history of urinary stones almost begins
and goes parallel with the history of
civilization .The management of patients that
suffering from wurinary tract calculi may
considered to be a health care difficult because
of its prevalence and recurrence. Treatment of
renal stone has advanced from open surgery to
the minimal invasive surgical procedures. As
the first report of the removal of renal stones
via nephrostomy by Rupel and Brown in 1941
(1), there were significant improvements in
techniques, experience and
instruments.Fernastom and Johansson first
reported  percutaneous  nephrolithotomy
(PCNL) in 1976. Alken et al. introduced the
renal ultrasonic lithotripsy and endoscope to
more development of the technique. In spite of
the flexible ureteroscopic stone removal and
extracorporeal shock wave lithotripsy (ESWL)
are widely used modalities for renal stones,
PCNL is still required for certain cases
affording to the size, position, shape, and
composition of the stones (3). Recently
European Association has considered PCNL
as first option for large, multiple or inferior
calyx stones (4). Open stone surgery has been
replaced by PCNL because of its cost
Materials and methods:

A cross-sectional study that extended between
January of 2019 till the March of 2021, in Al
Hussain Teaching Hospital - Thi-Qar
governorate, involving 67 patients, when
they underwent PCNL . These patients were
categorized into those who are not previously
undergoing a renal surgery (primary group n=
40) and those who are not do such operation
(secondary group n=25), all operation done by
asingle urosurgeon,

the study was approved by our institutional
ethics committee. Written informed consent
was taken from all patients for photographings
recording and also its use for scientific and
medical education purposes. All patients were
compared according the demographic profile
of all the two groups.

Group-1 included primary patients with no
history of  open stone surgery or PCNL
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effectiveness,  lower
operative time and lower postoperative
complications(5,6). Some patients with
history of open stone surgery need PCNL
because of renal stone recurrences (7, 8).
Stone recurrence rate is up to 50% within 5-7
years (9). PCNL or open stone surgery origins
scar tissue and other anatomical modifications
in kidney which later may affect PCNL. Some
studies have reported that open stone surgery
can increase PCNL failure rate (10) while
others show that previous open stone surgery
does not affect PCNL outcome (11, 12).
PCNL is recommended for cases with stones
larger than 20mm2, cases with struvite or
cystine stones, cases in which stone removal
failed with ESWL, or cases accompanied by
anatomical malformation (5, 13). However,
PCNL does carry a risk of significant
morbidity,  with  contemporary  series
describing a complication rate of 20.5% (14).

The aim of our study was to compare the two
approaches of PCNL efficiency and
complications in patients with and without
history of open renal stone surgery, and also
in patients following failure or recurrence
following PCNL procedure.

morbidity,  shorter

procedure (n=40 ).Group-2 included patients
who had undergone one or more open stone
surgery or PCNL before PCNL(n=25)

The indications for PCNL included a stone
burden of greater than 20mm? in length or
failure of 2 to 3 attempts of ESWL treatment
with stone burden of 15-20 mm?. Patients
with (BMI >30, abnormal renal anatomy
such as horse shoe or ectopic kidneys and a
stone burden, were excluded from the study.
All patients were evaluated with blood counts,
renal function test, urine exam, urine culture
sensitivity coagulation profile« and
ultrasonography.

An intravenous urography (IVU) was carried
out in all to assess function and planning of
the puncture. Urinary tract infections detected
preoperatively were treated according to
antibiotic sensitivity. Computed tomography
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(CT) scan was performed in patients with
history of open surgery. Patients with retro-
renal colon in CT scan were candidate for
open stone surgery. After general anesthesia, a
5 or 6 French (F) ureteral catheter was inserted
and fixed to a Foley catheter. Patients were
then turned into a prone position with special
care for the pressure points. Trans-papillary
puncture was made preferably away from the
previous incision site if any, using a three part
needle (Angiomed 1.3mm (17.5G) under
fluoroscopy control  after retrograde
opacification of the pelvi-caliceal system via
ureteral catheter. An angle tip Terumo® wire
was then positioned in the upper ureter. The
tract was then dilated initially using serial
Teflon dilators up to 10 Fr, followed by

Results:
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placement of Alken’s rod. The subsequent
tract dilation was performed by serial metallic
or Teflon dilators. After Amplatz sheath
insertion, nephroscopy was performed and
stones were fragmented by a pneumatic
lithotripter and removed. Normal saline was
used for continuous irrigation. If there was
more than 20mm? residual stone that could not
be accessed from the first tract, a second
access was established. The fragmented calculi
were removed using forceps or suction. On the
Table, complete clearance was ensured by
fluoroscopy and direct nephroscopy. An
adequate size nephrostomy was placed at the
end of the procedure. Nephrostomy was
removed on the second postoperative day after
perform nephrostogram.

Comparative study done to evaluate the 65 pateints underwent PNCL whether they was a primary or
secondary in which 40 cases of primary PCNL, and 25 cases of secondary PCNL. These cases had
been assessed for their age, gender, body mass index, stone criteria in form of location, size, site,
opacification. The outcome also assessed in form of operative time, hospital stay, stone clearance,
average hemoglobin drop, development of Pseudo aneurysm, pelvic injury, fever postoperatively
and whether the patient require blood transfusion or no.

Even though male constituting a largest number among study population of the two groups, but
there was no significant statistical difference their distribution according to the types of approaches,

where
p value less than 0. 05 as shown in (figure 1).

percent

¥ primary PNL

¥ secondary

percent

Figure one: sex distribution according to PNL types

Chi-square =2.767, p =0.080
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Age Primary

Secondary
Total
BMI Primary

Secondary

Total

N

Mean

43.1000

39.7600

41.8154

22.6625

23.8200

23.1077

Email: utjmed@utqg.edu.iq

Std. Deviation F Sig.

15.78510 0.803 0.374

12.49427
14.59655

4.02618 1.414 0.239

3.45169

3.82987

As a clinical criteria regarding the distribution of the sites of stones, locations of the stones and stone
opacity according to the types of surgical intervention, there was no significant statistical difference,

Table 2: Stone characters according to the types of surgery

Stone Site Right
Left

Stone 1.00

Location

2.00

3.00

4.00

5.00

6.00
Translucent

Opacity

Opaque

PNCL Total Chi-square
Primary Secondary P value
19 16 35 1.685°
47.5% 64.0% 53.8% 213
21 9 30
52.5% 36.0% 46.2%
18 10 28 4.073
45.0% 40.0% 43.1% 585°
0 1 1
0.0% 4.0% 1.5%
6 2 8
15.0% 8.0% 12.3%
1 1 2
2.5% 4.0% 3.1%
0 1 1
0.0% 4.0% 1.5%
15 10 25
37.5% 40.0% 38.5%
18 8 26 2.463%
45.0% 32.0% 40.0% 0.292
22 17 39
55.0% 64.0% 58.5%

As a acute complication, there was significant statistical difference in the blood transfusion and post-

operative fever,

it was undependable because of the small number of the cases exposed to such

complication and it's also proved by logistic regression analysis when done and which there was no

such difference
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Table 3: Complications according to the types of surgery

PNCL Total Chi-square
; P value
Primary Secondary
Blood No 35 16 51 5.027°
transfusio 87.5% 64.0% 78.5% .028
n yes 5 9 14
12.5% 36.0% 21.5%
Post- No 33 15 48
operative 82.5% 60.0% 73.8% 4.033°
fever Yes 7 10 17 033
17.5% 40.0% 26.2%
pelvic .No 33 21 54 .025°
injury 82.5% 84.0% 83.1% 875
Yes 7 4 11
17.5% 16.0% 16.9%
Pseudo-aneurism  No 39 25 64 .635°
97.5% 100.0% 98.5% 426
yes 1 0 1
2.5% 0.0% 1.5%
Total 40 25 65
100.0% 100.0% 100.0%
Discussion

Renal tract stone disease surgical management
has progressed during the last two decades
after the introduction of minimal invasive
techniques, as PCNL and ESWL (15). PCNL
has become a common procedure performed in
patients with renal calculi (16). Later the
recurrence rate for renal stones is high, these
patients often need re-

-intervention .Many reports have demanded
higher failure rates of PCNL in patients with
prior open intervention (10,17) in Conversely
Shah et al. and Margel et al. studies
demonstrated that anatomical changes after
open stone surgery like perinephric fibrosis,
infundibulum stenosis, bowel displacement
and incisional hernia may decrease PCNL
success rate and increase its complications
(18,19)

Current study explore that subsequent PCNL
complications and results did not affected by
previous open stone surgery or PCNL. Parallel

—
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to our findings, a number of studies showed
that PCNL can be performed positively
without risk of complications in patients with
a history of previous open surgery or PCNL
(19-21) as shown in table 2. The operative
time mean in the present study was
suggestively higher in groups with single or
multiple previous stone surgeries or previous
PCNL procedure that shown in table 1. Also
Margel et al. and Tugcu et al. have expressed
that operative time was longer in patients with
history of previous open nephrolithotomy
(19,20). The factors that may cause prolonged
PCNL in patients after open surgery or PCNL
are difficulties in tract dilatation in scarred
collecting system and perinephric spaces«
difficulties in stone fragment removal by
grasping forceps and rigid nephroscopy in
scarred kidney and cautious fixation of kidney
in the retroperitoneum.
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The rate of access attempts, secondary tract &
auxiliary procedure and second-look PCNL
was the same in all groups in our study.
Sofikerim et al. and Kurtulus et al. reported as
well as the same finding regarding the
auxiliary  procedures(12,21). Gupta and
colleagues found that relook PCNL is higher
in patients with prior open surgery(22).
Similar to our results Margel et al. found that
access attempts is higher in patients with
previous open surgery (19) .Puncturing the
calyx of interest over the non-operated scar
site sorts the dilatations easy. Shah et al.
preferred a supracostal approach<while Basiri
et al. proposed a lower calyceal puncture to
evade scar tissue (18,11). Margel et al. study,
recommend indicating  upper-polecaliceal
puncture to avoid the scar tissue coming in the
way of the puncture needle(19). However in
our study we have certain to access the
primary calyx contingent upon the stone
burden regardless of its relation to scar tissue
or ribs. In Sarhad Khan et al. study, febrile
urinary tract infection was observed in 8
patients (4%) consequently who were treated
with parental antibiotics .

Li MK and Lames S reported symptomatic
urinary tract infection in 5.5-9.2%(23,24). In
our study infection need antibiotics was seen
in 10.7-13.6 % in the 2 Groups, which is
marginally higher than other studies. We did
not have any reports of septicemia or mortality
secondary to infection. PCNL is generally
accepted as a safe procedure.

Hemorrhage is the most common complication
of this procedure. Excessive bleeding can
occur during needle passage, nephrostomy or
tract dilatation(25,27) .Similar to our study
acute bleeding requiring transfusion has been
reported in 3% to 12 %of cases (10,27,28)
Opportunely, in our study and the Sarhad
Khan et al. study no patient required selective
nephrectomy or embolization (15).

The organs most injured through PCNL and
stone removal are the lungs and pleura, with
probable pneumothorax or
hydrothorax(29,30). In our study there was an
incidence of 2% to 6% in all the 2 Groups.

—
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A serious complication of PCNL puncture
may be bowel perforation. Juan et al. study
had a few cases of colon perforation in PCNL
(31) ,in our study there was no bowel injury in
both groups so no different was noted in both
primary and secondary group. Accordingly we
commend a pre-operative CT scan so as to
study the relationship between the adjacent
viscera to the kidney after open surgery as
recommended by Margel et al. and Kurtulus et
al.(19,21).

Similar to other studies, also our study
indicated that there are no differences between
primary PCNL and secondary PCNL in terms
of stone free rate (SFR) and hospitalization
time (8,12,20) . Generally morbidity ranges
from 7.5% to 18% which depend on the
sample size and the incidence of complicated
renal stone(32,33). Overall mortality of PCNL
ranges from 0.5% to 1.1% and is mostly
attributed to severe hemorrhage, urosepsis or
pulmonary embolism (32,33)

Exact reporting of complications is an
important component to critical appraisal and
innovation in surgery and exactly in
percutaneous nephrolithotomy (PCNL). An
identical complication reporting methodology
is needed to enable appropriate comparisons
between institutions innovations in technigque
or time periods (34,35). The grading system
of Clavien-Dindo had become accepted
usually in urology and has assisted the study
of PCNL complications (39)

Conclusions: : PCNL by expert single-
surgeon is effective and safe surgery for
treatment of renal stone disease ,done without
fear of failure or higher risk of complications
.Previous renal surgery wither open or PCNL
not significantly affect outcomes of surgery .
Bleeding in excessive form, or adjacent organs
injury, less discomfort and complications, and
increased stone free rate are advantages of
PCNL. Prevention is important rather than
treatment; thus, we must always make efforts
to reduce operation time when performing
PCNL.
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