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ABSTRACT

Background: Urolithiasis is one of the common diseases of human being. The introduction of
endoscopic and minimally invasive procedures [extra corporeal shock wave lithotripsy (ESWL),
percutaneous nephrolithotomy (PCNL), and Ureteroscopy] has revolutionized the treatment of
stone disease. Percutaneous nephrolithotomy is the gold standard for the treatment of renal
calculi. Recently, modifications to the standard PCNL regarding tube placement have evolved.
This study aimed to evaluate the safety, benefits and feasibility of tubeless PCNL in comparison
to the standard PCNL.

Subject and Methods: Fifty patients were prospectively randomized equally into two groups,
group 1 (tubeless PCNL) and group 2 (standard PCNL). All patients underwent PCNL for the
treatment of upper urinary tract stones. The operations were done under general anesthesia with
antimicrobial cover; of them 29 were males and 21 were females. In group 1, 25 patients had no
nephrostomy tube placed while in group 2, 25(50%) patients had nephrostomy tube. We
evaluated and compared between both groups in operative time, length of hospitalization,
analgesic requirements; stone free rate and post-operative complications (infection or blood
transfusion).

Results: Thirty-one patients (62%) in both groups had a single stone, while 19 patients (38%)
had multiple stones. PCNL alone was successful in completely clearing all the stone(s) in (88%)
of patients, while 5 patients (10%) were treated by ESWL and one patient required another
session of PCNL. The mean operative time for group 1 was 56.72 minutes vs. 77.0 minutes for
group 2. The mean hospital stay was 1.2 days and 2.32 days in group 1 and group 2 respectively.
Only 12% of groupl needed more than 2 analgesia (injectable), while 52% of group2 needs more
than 2 analgesia (injectable). Blood transfusion was required in one patient (4%) of each group.
Conclusions: Tubeless PCNL is a safe and effective procedure with advantage of short hospital
stay and lesser analgesic requirement without increasing complications.
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U ntil 1970 the patients with renal

stones should have an open surgery
with a big loin incision, to get access to the
kidney, the surgery needs long anaesthesia,
3 days of hospitalization and significant
discomfort*.After a long period of practice
(more than 30 years),PCNL became one of
the most important approach for treatment
of renal stones with a very good success
rate and relatively lower rate of major

complications®.

The patients with large renal calculi or
those resistant to ESWL are the candidate
of PCNL?. Therefore, the indications of
PCNL are Staghorn calculi®, lower pole
calculi of >10 mm due to poor outcome
with ESWL®. Moreover, PCNL also
indicated in patients with anatomical
abnormalities that interfere with ESWL
results, as morbid obesity and
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musculoskeletal deformity™®, hard
(Cystine) stones®, previous ESWL and
ureteroscopy failures*>®.

However, PCNL has several contraindica-
tions like patient with non-correctable
coagulopathy”®, pregnancy’®, untreated
UTI .The presence of concomitant diseases
is another contraindication of PCNL such
as diabetes, severe pulmonary disease or
cardiovascular  disease; and infected
stones. The difficulty of the procedure will
be increased in patients with gross obesity,
spinal deformity, branched collecting
system, and mal-rotated kidney. Staghorn
stones are associated with  more
complications®.

Nevertheless, the complications of PCNL
may be access related complications like
acute haemorrhage, delayed
haemorrhage'®'**?,  collecting  system
injury™ and visceral injuries™>**. Fever and
sepsis, metabolic and physiological
complications, neuro-musculoskeletal
injures, venous thromboembolism and tube
dislodgment are other complications of
PCNL'™* ' To prevent these
complications preoperative full imaging
evaluation of the access to the calyx and
under ultrasound guidance if possible.
Moreover, dilation under fluoroscopy with
very gentle movement of nephroscope
during procedure with use of flexible
nephroscope for extraction of stone
fragments in upper calyx and knowing the
limits of procedure. Tubeless PCNL was
recently revised to decrease patient
morbidity and shorten hospital stay*".

The aim of the study: to determine
benefits, safety and feasibility of tubeless
PCNL.

PATIENTS AND METHODS

Selection criteria: The study was
performed as a prospective case control.
The cases were collected in Duhok
hospitals (Azadi Teaching and Vajeen
private Hospitals) during the period from
June 2011 to October 2013. A total of 50
patients (29 males and 21 females) were
included in the study and divided into two
groups, group 1 (tubeless) and group 2
(standard). Exclusion criteria for this study
were age <15 years, single kidney, stone
>35mm, renal impairment and those who
need more than three access ports.
Preoperatively all cases were evaluated by
detailed history, physical examination,
laboratory investigations. Imaging studies,
include renal ultrasonography, KUB, VU
or CT scan. Data on stone(s) size, number,
and stone burden were determined on the
preoperative KUB and IVU. The stone
burden was calculated by multiplying the
longitudinal and transverse diameters of
each stone. Two units of compatible blood
were prepared for each patient. Informed
consent was taken from the patients.

The Technique of PCNL: All 50 patients
were given general anaesthesia. Initially, a
lithotomy position was used and a 6 F
open end ureteric catheter was placed
trans-urethrally via cystoscopy. The
position of the ureteric catheter was
checked by fluoroscopy and fixed to a
Foley's catheter. Contrast material
(Meglumine compound 76%) was injected
to identify the pelvicaliceal system, then
the patient was changed to prone position.
The standard operative technique of PCNL
consists of three main steps: Percutaneous
puncture  of  pelvicalyceal  system,
development of tract, and fragmentation/
removal of stone/ stones.

50 https://doi.org/10.31386/dmj.2017.11.6




Duhok Medical Journal

Volume 11, Issue 1, 2017

The whole procedure was done by the
urologist. ~ Under  biplanar ~ C-arm
fluoroscopic guidance, with the patient
lying in prone position the access to the
calyx is done by an 18 G needle. After
confirmation of the position of the needle
by urine aspiration, a 0.38" guide-wire
with a soft tip was inserted to pelvicaliceal
system or ureter (if possible) the needle
was removed after that. The dilatation of
the tract was done using metal coaxial
dilators or semi-rigid plastic dilators and
followed by a 30 Fr Amplatz sheath. A24
Fr nephroscope was used for detection of
stones using normal saline irrigation. Then
Small stones were removed using grasper
forceps and big stones were fragmented
using Swiss Lithoclast and their fragments
were cleared up as shown in figure 1.

I

A

Figure-1: shows stone grasper and stones
fragments. A- Showing stone removed by stone
grasper with in sheath. B- Staghorn stone after
fragmentation and extraction.

The mean operation time (from the
induction of anaesthesia including time
required for establishing the tract, stone
fragmentation and retrieval to the
application of the pressure dressing at the
skin incision site.) was 67.3 minutes
(56.72 in group 1 vs. 77min in group 2).
At the end of the procedure the stone
clearance was confirmed by endoscopy
and fluoroscopy, and the ureteric catheter
was removed. In group one after removal
of the amplatz sheath the wound was
compressed for 2 min and then sutured
with one stitch non absorbable suture
followed by dressing without putting
nephrostomy tube. While in group 2 a
nephrostomy tube was positioned through
the Amplatz sheath and fixed to the skin
and the nephrostomy was clamped for 12h.
Postoperative treatment and follow up:
Postoperatively all patients were given
parenteral antibiotics (3rd generation
cephalosporin) and 1V fluid.

Temperature chart and pain was managed
with 75 mg intramuscular diclofenac
sodium. These drugs were given to the
patients on need, and the amount of
analgesics given was recorded. The
urethral Foley catheter in both groups was
removed after 12—-24 hours, once the urine
was cleared.

Abdominal ultrasound and a plain
abdominal film were done on the first day,
to confirm the stone free status and to
exclude the presence of urinoma. After 12
hours, the nephrostomy tube was de-
clamped for 24 hours and then removed. A
complete blood count was done on the first
post-operative day to determine the
decrease in haematocrit.
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RESULTS
From June 2011 to October 2013, of 50

demographics are listed in (Table 1). The

patients who had PCNL at Azadi teaching two groups had comparable
and Vajeen private hospitals, 25 ha_d demographic data.
TPCNL and 25 had SPCNL; their
Tablel: The patients’ demographic and clinical data in both groups
No. of Patient Percentage
Groupl Group 2 Groupl Group?2 P Value
Sex Male 15 14 60% 56%
Female 10 11 40% 44%
Site Right 12 11 48% 52%
Left 13 14 44% 56%
Age in years 34.6 36.16 0.552
Stone Size 22.72mm  22.32mm 0.424
# of Stones Single 16 15 0.684
Multiple 9 10
# of Accesses One 24 24 96% 96%
Two 1 1 4% 4%

The mean value of cumulative stone
burden was 2.15 cm® (range, lcm’ -
3.5cm?) (20.7 in TPCNL vs. 22.3mm in
SPCNL).The operation was considered
successful if the patient was either free of
stones or had non-complicated residual
fragments of <4 mm in the largest

dimension on renal ultrasonography and/or
radiography. Five patients with larger
residual fragments were treated with
ESWL (two. in group 1 vs. three in group
2). One patient in group 2 needed second
PCNL session as shown in (Table 2).

Table 2: Shows differences of hospitals stay, analgesic requirement, the outcomes during and after
surgery, and stone-related data in both groups.

Different parameters

Analgesic requirement/ injection<150mg
Mean analgesic requirement

Operative Time

Stone Free

Residual Stone

Fragments<4dmm

Second PCNL

Hospitals stay < 48h.

Mean stay

Group 1 Group 2 P value
22 12

120 mg 172 mg 0.001
56.72 min 77.min 0.484
90% 86% 0.440
(2 Pt.) 4% (4 Pt) 8%

(3Pt.) 6% (3Pt.) 6%

OPt. 1Pt.

24 15

1.2 days 2.3 days 0.001

Complications were also observed as
demonstrated in (Table 3). All patients had
haematuria postoperatively and treated

conservatively. Two  patients  (4%)
required transfusion due to significant
haematuria, one in each group. Four

52 https://doi.org/10.31386/dmj.2017.11.6




Duhok Medical Journal

Volume 11, Issue 1, 2017

patients (8%) developed high fever, three
of them due to documented UTI
postoperatively and have been treated by
antibiotics and hydration. No

extravasations of fluid or urinoma have
been reported. There was no hydrothorax
or hemothorax, no organ injury and no
mortality has been reported in our series.

Complications in PCNL

JTable 3- shows the complications of PCNL.
No. Of Patients

No. Of Patients Total % in Both

ingroup 1 in group 2 groups

Blood transfusion needed 1(2%) 1(2%) 4%
Fever Pyelonephritis 2(4%) 1(2%) 6%

Unknown causes 1(2%) 2%
Hydrothorax 0 0 0%
Urinoma 0 0 0%
DISCUSSION
Standard PCNL is followed by evidence of clinically significant residual
nephrostomy  tube  drainage.  The fragments on renal ultrasonography and/or
advantages of which include acute radiography. Complete clearance in this

compression of the tract to stop bleeding,
and using the same tract for check
nephroscope if required®®.

Tubeless PCNL was promoted by Bellman
et al. in 1997 and consists of PCNL with
no nephrostomy at the end of procedure®®.
It is usually advocated in patients with
normal renal function, single tract access
with  complete clearance, and no
intraoperative complications. The safety of
tubeless procedure has been confirmed in
various series?®?*??,  Ureteroscopy and
ESWL are the predominant methods for
treating urolithiasis in addition to PCNL,
which continues to be important®.

Renal stone disease is the ailment of young
peoples’®®, and this was observed in the
present study where the mean age of
patients with stones was 35.38 years.
PCNL has advantages as it causes minimal
renal injury and maximizes stone
clearance, especially in patients with
complex stone disease®®.Overall clearance
was defined as complete clearance with no

study was 88% which is comparable with
different studies conducted by Hemendra
et al, Percy Jal et al and Ziaee et al, whose
results for stone clearance were 89%,87%
and 88% respectively®%.

The mean operative time of the tubeless
group was shorter than that of the standard
PCNL group (57.6 min and 77 min) in
accordance with difference in stone burden
between two groups. This finding is
comparable to studies of Karami H et al
(60 min) and Mahmoud M et al (80 min)
correspondingly?”?®. While this time is
longer than time reported by Hemendraet
al (52.3 and 68.8 min) this may be owing
to the fault in calculation of the time of
surgery. The success rate (stone free +
stone fragments <4mm) in this study is
94% in all patients (96%in group 1 and
92% in group 2). These findings were
similar to the studies of Delnay KM et al,
(94%)®, Yang RM et al(94.5%)* and
Hemendra et al (95.2 in TPCNL V 94.8%
in SPCNL) (95%range)*.
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The mean duration of hospital admission
period in this study was 1.2 days in
TPCNL, against 2.32 days in SPCNL.
These findings are near the results of
Hemendra et al , Aghamir et al, and Kara
C et al, which were( 1.4 vs. 2.35 days
1.49 vs. 2.89 days and 1.5 vs. 3.2 days)
respectively?*%3",

The number of patients with postoperative
analgesic requirement  was  also
significantly higher in SPCNL*3*_ Qur
study reported that the mean analgesic
requirement was (123mg in TPCNL vs.

174mg/ case in SPCNL).

These results were close to the results
reported by Mustafa et al**, (131.3mg in
TPCNL vs. 174.5mg/case SPCNL).

There is no so difference in complications
between two groups in this study, same
ideas agreed by Sang et al and Salavati A.
et al**® as shown in Table 4. Totally
tubeless PCNL is safe and well tolerated in
selected patients and associated with
decreases in the length of hospital stay,
postoperative  pain  and  analgesia
requirement®%,

Table 4: Showing the complications comparison of present study to other studies

Complications Present study

Other studies

Blood transfusion 4% TPCNL

4% SPCNL
Fever 8% TPCNL

8% SPCNL
Urinoma 0% in both Groups
Hydrothorax 0% in both Groups

2.02% TPCNL Guido et al*®
5.4% SPCNL Guido et al®
4% TPCNL Mustafa et al®®

5.6% SPCNL Mustafa et al®®
6.29% TPCNL Hemendra et al
11.4%SPCNL Hemendra et al %

0% TPCNL Hemendra et al
0.3%SPCNL Hemendra et al %
0% Shah et al

0% Lee et al*’
2.5% Hemendra et al*’ (supracostal access)

Omitting placement of nephrostomy
in selected patients did not result in
serious complications. Also, the
tubeless approach offered significant
advantages in terms of reduced
amount of analgesics and less
discomfort and shorter hospital stay.
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