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ABSTRACT

Background: Nephrolithiais is a recurrent disease. Recent advances have enabled stone surgeries to be performed
by minimal invasive techniques; but still a large number of patients present with history of ipsilateral open renal stone
surgery. Previous scar to the kidney and overlying muscles are fraught with possibility of increased complications. This
study was conducted to evaluate the perioperative results of percutancous nephrolithotomy in patients with a history

of open stone surgery and to compare with those undergoing percutaneous nephrolithotomy for the first time.

Methods: A retrospective study of all the percutaneous nephrolithotomy performed by standard technique within
four years at Bir Hospital was made. Patients were divided into those undergoing percutaneous nephrolithotomy for
the first time and those who had undergone open renal stone surgery in the past. Preoperative and intraoperative

variables were recorded and postoperative stone free status and complications were evaluated.

Results: Six hundred and twenty seven patients; out of 691, who had undergone percutaneous nephrolithotomy
were included. Demographic variables and stone characteristics were similar in the two study groups. percutaneous
nephrolithotomy was found to be statistically similar in the two groups in terms of the number of tracts made (p=
0.1642) and operative time (0.9197). Exit strategies were similar in both groups. Stone free rate was 83.33% in
patients undergoing percutaneous nephrolithotomy for first time and 82.08% in those with history of open surgery.
Average hospital stay was 3 days in both groups. Although the group with history of previous surgery had significantly

more complications (p= 0.0207), Clavien grading was similar in the two groups.

Conclusions: This study shows that the rate of complications is more in patients with history of open surgery, most
complications are minor, not requiring intensive management. percutaneous nephrolithotomy is efficient and safe in

patients with history of open renal stone surgery.
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INTRODUCTION increasing the chances of PCNL in patients who have
o o previously undergone open surgery. We have aimed to
The incidence of nephrolithiasis is 1%"* and several  compare the the perioperative results between patients

studies have shown increase in prevalence of  yndergoing PCNL for first time with patients with history
urolithiasis;*> which could be actual increase in stone ¢ open renal stone surgery.

disease, or from increased detection of asymptomatic

stones with greater use and higher sensitivity of imaging METHODS

studies.’ Recurrence of stones have been reported to be  After ethical clearance for the study from the institutional
50% within 5 to 10 years of the initial stone event.®”  review board, a retrospective observational study of all
Factors responsible for increased recurrence include  patients who underwent PCNL at Bir hospital was done
family history, non obstructing stone on imaging, and  from April 2015 to March 2019. Informed consents for
uric acid stone composition.® Residual stones after  the study were taken from all patients.

previous surgery or growth of clinically insignificant

residual stones are also responsible. All patients were assessed preoperatively and

demographic parameters were recorded. In addition

Although percutaneous nephrolithotomy (PCNL) was  to routine preoperative investigations; CT urography,
introduced in 1976, open surgery is still prevalent®™or  along with stone density measured in unenhanced
have been added in armamentarium only recently, thus  film, were done for all the patients. PCNL were done
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under general or spinal anaesthesia . All PCNL done in
prone position, transpapillary puncture made under
fluoroscopic guidance using 18 gauze two-part needle
after retrograde opacifiation of the pelvicaliceal system
via 6 French ureteral catheter were only included in
the study. The tract dilatation and number were either
by single shot technique or serial telescopic dilatation
and single or multiple tracts respectively. Nephroscopy
were done with a 21 Fr rigid nephroscope. Large stones
were fragmented with laser or pneumatic lithotripter.
Small stones and fragments were removed either by
continuous normal saline irrigation using an irrigating
pump or removed with forceps. The exit strategy were
total tubeless, tubeless or standard. Intraoperative
variables included number of the tracts, exit strategy
and operative time measured from the initiation of
initial puncture to exit.

Postoperatively, patients were managed with intravenous
fluids, antibiotics, and analgesics, and discharged when
clinically stable. The patients were routinely followed
up until 4 weeks of operation. Any complications during
this period were categorized according to the modified
Clavien classification score for PCNL." In cases when
patients had more than one complication, only the
highest Clavien score were included. Stone clearance
was assessed by plain x-ray of kidney, ureter and bladder
region (KUB) at two weeks and again at four weeks
for those who had residual stones at two weeks. Final
analysis was done for patients fulfilling all the inclusion
criteria.

RESULTS

During the study period, a total of 691 PCNL were
performed by three consultant urologists. Six hundred

and twenty seven patients fulfilled the inclusion criteria
and 64 patients had to be excluded due to various
reasons as shown in table 1. Among the study cohort,
106 (16.91%) had a history of ipsilateral open surgery for
nephrolithiasis. Table 2 summarizes the characteristics
of the two study population, which were comparable.

able 1. PCNL performed during the study period.

Total 691
Fulfilling the inclusion criteria 627
Excluded 64
- Age below 14 years 18
- No preoperative CT scan available 12
- Bilateral procedures 3
- Supine position 13
- Conversion to open procedures 2
- Concurrent ureteral calculus treatment 8
- Lost to follow up within 4 weeks 8
Primary PCNL 521

History of ipsilateral open renal stone surgery 106 (16.91%)

More than one tract was needed in 16.12% and 21.70%
patients respectively in the group without and with
previous open surgery. In both the groups, the number
of tracts ranged from one to three. The total time in the
first group ranged from 15 to 75 minutes and 20 to 120
minutes in the second group. Similarly, on comparing the
exit strategy, the results of the two groups were similar.
Total length of hospital stay was also similar in both
the groups. The stone free rate in our study population
was 83.09%, with 83.33 % of primary PCNL patients and
82.08% of patients with history of open surgery.

able 2. Characteristics of study population.

Variables

Age (Mean + SD)

BMI (Mean + SD)

Gender

Male (%)

Female (%)

Lateraliaty

Left (%)

Right (%)

Stone Burden in mm2 ( Mean + SD)
Number of calyces involved (Mean + SD)
Stone Density (HU) (Mean + SD)
Solitary Stones (%)

Full Staghorn (%)

Partial Staghorn (%)

Primary PCNL 521

History of open surgery 106

Significance P

(83.09 %) (16.91%)
37.34 + 13.40 38.75+16.82 0.3460
25.38 + 14.92 25.23 + 15.14 0.9250

297 (57.00%) 56 (52.83%) 0.4305
224 (43.00%) 50 (47.17%) 0.4305

271 (52.01%) 47 (44.34%) 0.1502
250 (47.99%) 59 (55.66%) 0.1502
312.52+237.09 341.35+255.74 0.2607
1.69 + 0.82 1.57 £ 0.73 0.2138
1046.27 + 242.77 1081.36 + 172.51 0.1626
401 (76.97%) 80 (75.47%) 0.7393

39 (7.49%) 8 (7.55%) 0.9830

141 (27.06%) 27 (25.47%) 0.7364
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Table 3. Perioperative Outcome.

Variables Primary PCNL History of Significance
521 (83.09 %) open surgery P
106 (16.91%)

Multiple tracts 84 (16.12%) 23 (21.70%) 0.1642
(%)

Operative time 45.57 + 19.95 45.35 + 22.91 0.9197
(min)

Exit strategy

DJ + NT 87 (16.70%) 11 (10.38%) 0.1027
DJ 287 (55.09%) 61 (57.55%) 0.6425
NT 14 (2.69%) 5 (4.72%) 0.2670
TT 133 (25.33%) 29 (27.36%) 0.6950
Hospital Stay 3.29+1.21 3.48+1.05 0.1328
Stone free 434 (83.33%) 87 (82.08%) 0.7543
Complications 143 (27.45%) 41 (38.68%) 0.0207

Table 4. Description of Clavien grading of complications.

Variables Primary History  Significance
PCNL of open P
surgery 41
143
Clavien 1 82 (57.34%) 22 (53.66%) 0.6760
Clavien 2 30 (20.98%) 10 (24.39%) 0.6416
Clavien 3a 28 (19.58%) 7 (17.07%) 0.7188
Clavien 3b 3 (2.10%) 2 (4.90%) 0.3329
Clavien 4a - -
Clavien 4b - -
Clavien 5 - -

The only statistically significant difference was found in
the frequency of complications. The total complication
rate was 29.34 %; with 38.68 % in the previously
operated group and 27.45 % in the primary group,
which was statistically significant (p=0.0207). In both
the groups, the highest numbers of complications were
postoperative fever, managed with observation alone
(Clavien 1). The patients with complications were again
taken as separate cohort and analyzed, as shown in table
4. No statistically significant difference in the Clavien
score was noted in the two groups.

DISCUSSION

Although only few studies have been conducted on this
topic, authors have debated on the safety of PCNL in
previously operated population. While most studies have
found them to have equal efficacy'?%, others have shown
higher failure rates.?? In our study, we have found that
previous open renal surgery does not significantly affect
the intraoperative and postoperative results.

Nylon suturing used in previous open renal surgery,
retroperitoneal scars around the kidney, and
anatomical modifications in the kidney may adversely
affect introduction of access needle and prevent
proper dilatation of the tract in subsequent PCNL
procedures, 2126 thus increasing the number of tracts
and total operative time. In our study, the number of
tracts and operative time were statistically similar
in both the groups. Several authors'®2 have also
reported no difference in the number of tracts. While
most'+'>17-23 have found similar operative times in the
two groups, others'>'¢2'.27 have reported significantly
longer operative time in previously operated patients.

Difference in exit strategy has not been found to be
significantly different in available literature'®?® We had
total tubeless in 25.53 % in primary PCNL group and
27.36 % in those with previous surgery. Similarly 55.09%
and 57.55%; 2.69 % and 4.72 %; 16.70% and 10.38%
respectively had only double J stent, only nephrostomy
tube or both at exit.

Mean hospital stay has been reported to be
similar in between the two groups in most of the
studies.1416-19,21-23.29 We had a mean hospital stay of 3.29
days and 3.48 days respectively in the two groups, which
was statistically not significant. We had a stone free
rate of 83.09 %; with 83.33 % and 82.08 % respectively in
the two study populations. Other studies'*'>17:1821.26 have
also found statistically similar results in the two groups.

The only statistically significant outcome in our study was
the total complication rates. We had a total complication
rate of 29.34%; with 27.45 % in primary PCNL group
and 38.68 % in group with previous open surgery. In
contrast, most authors''>17-19.23.27.29 have not reported a
statistically difference in complication rates. The most
frequent complication in both the groups were clinically
insignificant postoperative fever - 20.73 % and 23.58 %
in the two groups. Falahatkar' had reported 26.5 % and
33.3 % respectively. All the complications were Clavien
1 to 3b. No statistically significant difference was found
among the two groups when individual Clavien scores
were analyzed.

Ten patients had bleeding complications, out of which
one each in both groups required only transfusion,
bladder clot evacuation were required in two patients
in both the groups, and three patients in the primary
group and one in the previously operated group required
angioembolisation. Available literatures have been
inconsistent in their outcome with reports of equal
transfusion rates'>':'82 or increased transfusion rates'
in previously operated patients and also increased rate
of angioembolisation.
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CONCLUSIONS

PCNL is effective and safe in patients who have history
of ipsilateral open renal stone surgery when compared
to those undergoing PCNL for first time. Although rate
of complications are more with patients with history
of ipsilateral open renal stone surgery, higher grade of
complications are few.
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