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ABSTRACT

Introduction: Tubeless percutaneous nephrolithotomy (PCNL) in selected patients has been found to be safe and can reduce
postoperative discomfort without increasing complications. The challenges of tubeless PCNL via supracostal access are
inadequate drainage and postoperative bleeding, conditions that may increase pulmonary complications. We compare the
efficacy and safety of the tubeless supracostal versus the standard supracostal PCNL.

Materials and Methods: Supracostal PCNL with one percutaneous renal access, no significant bleeding, extravasation and
residual stone was performed in 95 patients. Of these, 43 were tubeless PCNL (Group-I) and 52 were PCNL with standard
routine postoperative nephrostomy tube (Group-II). In group-I, PCNL was done by the standard supracostal technique
with the placement of a postoperative external ureteral catheter for 48 hours. The operative time, success rate, hospital
stay and ensuing complications were compared between group-I and group-II.

Results: Patients in the tubeless PCNL group (Group-I) were 90.7% stone -free while those with standard routine postop-
erative nephrostomy tube(Group-II) were 84.6% stone -free. Additionally, stone fragments of less than 4 mm in diameter
were found in 9.3% of patients in group-I and 25.4% in group-II. The success rate, hematocrit change and complication
were not significantly different between both groups. The analgesic requirement, operative time and hospital stay were
all significantly less in the tubeless supracostal group (Group-I). None of group I and only one patient of group II needed
intercostal drainage.

Conclusion: Tubeless supracostal percutaneous nephrolithotomy in selected patients is effective with acceptable compli-
cations. This technique offers the advantage of lower analgesic requirement, shorter operative time and hospital stay. The
pulmonary complication is the same as the standard supracostal percutaneous nephrolithotomy.
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INTRODUCTION extravasation, significant bleeding, or any need for a
second nephroscopy, the placement of the nephros-
Percutaneous nephrolithotomy (PCNL) is the tomy tube may not be necessary (tubeless PCNL)

accepted treatment for large renal and upper ureteral (1-4). In specific situations of PCNL, a supracostal
stones. The four stages of PCNL are: (1) renal ac- renal approach is necessary (5-8). Pulmonary com-
cess, (2) tract dilatation, (3) nephroscopy and stone plication is more common with this approach due to
disintegration, and (4) nephrostomy tube placement. the anatomy of the kidney. Extravasation and bleeding
In uncomplicated PCNL where there is no significant may be more commonly found in tubeless PCNL and
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may increase the incidence of postoperative pulmo-
nary complications in supracostal access. The efficacy
and complication of tubeless PCNL via the supracostal
route were compared to those of supracostal PCNL
with routine nephrostomy tube placement.

MATERIALS AND METHODS
Patients

A total of 95 patients underwent PCNL
via supracostal. The patients were divided into two
groups, 43 receiving tubeless supracostal PCNL
(Group-I) and 52 receiving supracostal PCNL with
routine nephrostomy tube placement (Group-1I). Four
criteria were established for PCNL of both groups in
this study regardless of the stone burden, namely, (1)
a single access site, (2) non obstructive renal unit,
(3) no significant perforation or bleeding, and (4) a
second look would not be required. The mean age of
group-I and Il was 51.49 + 12.77 years (range 30-83
years) and 50.63 &+ 12.18 years (range 23-76 years),
respectively. The mean stone size of group I and II
was 3.83 = 1.45 cm (range 1.8-8.0 cm) and 4.11 +
1.57 cm (range 2.3-9.5 cm), respectively. Ten patients
(23.8%) in group I and 12 patients (23.1%) in group
II had previous open nephrolithotomy. Patient profiles
are shown in Table-1. The positions of the calculi are
shown in Table-2. All patients were operated by a
single surgeon.

Table 1 — Profiles of patients.

Methods

Single stage percutaneous nephrolithotomy
was done in all patients. Intravenous antibiotic was
given before the operation in all cases. After the in-
duction of general anesthesia, an open-end 6F ureteral
catheter was placed via a transurethral approach into
the ureter with the patient in a supine position. The
tip of the ureteral catheter was placed at the uretero-
pelvic junction or at the renal pelvis. The percutane-
ous access was created by a single urologist (BL) in
all cases. Under fluoroscopic guidance in the prone
position and after injection of contrast media via
ureteral catheter, 95 sites were supracostal upper pole
access. The needle was pushed through the diaphragm
and retroperitoneum in full expiration, whereas the
needle was passed through the kidney during deep
inspiration. The working and safety guide-wires were
inserted after the tip of the needle was in the col-
lecting system. Tract dilatations were performed by
Amplatz fascial dilators (Cook Urological Spencer,
Indiana, USA) or telescopic metal dilators sizes from
8F-30F, with an inserted 30F Amplatz sheath. Using
a standard nephroscope (26F), stone disintegration
was obtained with ultrasonic and/or pneumatic litho-
tripsy. Fluoroscopy and contrast nephrostogram with
systematic nephroscopy were performed to evaluate
the stone-free status.

As regards tubeless PCNL, the ureteral cath-
eter (the same OF ureteral catheter that was placed at
the beginning of the operation) was adjusted neph-

Group I Group IT p Value
(Supracostal Tubeless PCNL) (Supracostal Standard PCNL)

Patients 43 52

Side (R:L) 19:24 23:29

Gender (M:F) 20:23 38:14

Age (years) 51.49+12.77 50.63 £ 12.18 0.740
(range 30-83) (range 23-76)

Stone size (cm) 3.83+1.45 4.11+1.57 0.363
(range 1.8-8.0) (range 2.3-9.5)

Previous open nephrolithotomy 10 (23.8%) 12 (23.1%) 0.934
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Table 2 — Stone positions.

Group I Group II p Value
(Supracostal tubeless PCNL)  (Standard supracostal PCNL)
Staghorn stone (%) 14 (32.5) 15 (28.8) 0.227
Calyceal stone (%) 12 (27.9) 9(17.3)
Pelvic + Calyceal stone (%) 13(30.2) 25 (48.1)
Upper ureteral stone (%) 2 (4.7) 3(5.8)
Upper ureteral stone + calyceal stone (%) 2 (4.7) 0

roscopically, the tip being placed at the renal pelvis.
The working sheath was removed with the safety
guide wire still in placed. The nephrostomy site was
examined and, if there was no evidence of active
bleeding for 5 minutes, the wound was closed with
sutures. The guide wire was then removed and the
ureteral catheter was left attached to the Foley catheter
for 48 hours. The nephrostomy tube sized 20F was
routinely inserted in the remained cases (Group-II).
The prolong placement of the ureteral catheter and
nephrostomy tube depended on postoperative fever,
bleeding or other complications.

Before and on the first day of the surgery, all
patients were tested for complete blood count to deter-
mine any change in the hematocrit level. Postoperative
chest x-ray (CXR) was routinely done in all cases. The
patient’s symptoms and CXRs were used to evaluate
pulmonary complications. If the patients developed
shortness of breath, chest pain and desaturation in the
recovery room and CXR revealed pleural effusion,
the intercostal drainages were done immediately.
Postoperative plain film KUB at day 1 was done
for evaluation of the stone free status. Meperidine
injection was given when the patients complained of
pain. Statistical analysis with Chi-square for qualita-
tive variables and Student’s-t-tests for quantitative
variables with p < 0.05 was considered statistically
significant.

RESULTS

The stone-free rate was 90.7% in group I and
84.6% in group 11, and fragments < 4 mm occurred
9.3% and 15.4% in groups I and 11, respectively. The
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operative time was 47.38 = 16.93 min (range 25-90
min) in group I and 58.85 £ 18.46 (range 30-105
min) in group I, which was significantly different
(p=0.03). The hospital stay was 3.45 £+ 1.01 (range
2-7 days) and 4.83 £ 1.44 (range 3-10 days) in group
I and group II, respectively. Meperidine usage was
37 + 31(0-150) mg in group I and 70 £ 36 (0-150)
in group II which was significantly different (p <
0.001). Decrease in the hematocrit level was 2.65 +
2.59 mg% in group I and 2.31 £ 2.46 mg% which
was not statistically different (p =0.522). There were
4 patients (9.30 %) in group I and 5 patients (9.62
%) in group II who had hydrothorax as indicated by
respiratory symptoms or postoperative CXRs Only
1 patient (1.92 %) of group II needed intercostal
drainage (Table-3).

COMMENTS

Percutaneous nephrolithotomy has replaced
open stone surgery for large renal or upper ureteral
calculi because it is a less minimally invasive tech-
nique. The last stage after completion of PCNL is the
placement of the nephrostomy tube. The purpose of
the nephrostomy tube is to provide hemostasis along
the tract, avoid urinary extravasation and maintain
adequate drainage of the kidney. In selected patients,
tubeless percutaneous nephrolithotomy, with only
an externalized ureteral catheter or double J stent, is
safe, economical and provides reduced postoperative
discomfort with the same outcome (1-4). Inclusion
criteria of tubeless PCNL are the use of a single ac-
cess site where the renal unit is not obstructive, no
significant perforation, bleeding and no need for a



Supracostal Access for PCNL

Table 3 — Results and complications.

Group I Group IT p Value
(Supracostal tubeless PCNL) (Standard supracostal PCNL)
Stone free (%) 39 (90.7) 44 (84.6) 0.131
Stone fragment <4 mm (%) 4(9.30) 7(15.4)
Operative time (min) 47.38 +£16.93 58.85+£18.46 0.030
(range 25-90) (range 30-105)
Hospital stay (days) 3.45+1.01 4.83+1.44 <0.001
(range 2-7) (range 3-10)
Meperidine usage (mg) 37.00 +31.00 70.00 £ 36.00 <0.001
(range 0-150) (range 0-150)
Hematocrit change (mg%) 2.65+2.59 2.3+2.46 0.522
Pleural complication (%) 4(9.30) 5(9.62) 0.492
Intercostal drainage - 1(1.92)

second look (1-4). The stone burden may not neces-
sarily to be taken into account.

Winfield and associates reported significant
complications after premature removal of nephrostomy
tube after PCNL (9). Bellman and colleagues reported
tubeless PCNL with only a double-J stent for one
week without compromising efficacy and safety (1).
We previously reported tubeless PCNL in 37 patients
with only the placement of an externalized ureteral
catheter for 48 hours to provide adequate drainage for
the upper tract without increasing complications and
blood transfusion (2). Due to the selected patients in
tubeless PCNL, the stone free status had to be assessed
during the operation. The systematic nephroscopy,
intraoperative fluoroscopy with contrast nephrosto-
gram were used for evaluation of the stone free status.
Karami and Gholamrezaie (10) and Aghamir et al.
(11) reported the technique of tubeless PCNL without
any externalized ureteral catheter or double J stent.
They found that the totally tubeless PCNL technique
was safe and effective, requires less hospital stay and
analgesics and led to a fast recovery time. No urinoma
was found on postoperative ultrasound with an average
length of hospital stay of 1.6 days.

Under specific conditions, access to the
kidney may require the upper pole approach. The

174

indications for the upper pole approach are staghorn
calculi, large or multiple upper calyceal stones, renal
calculi associated with ureteropelvic junction or upper
ureteral pathology, large upper ureteral calculi and
calculi in specific anatomy (8,12,13). The upper pole
approach provides a straight tract along the long axis of
the kidney and ensures reaching most of the collecting
system, which provides easier manipulation of the rigid
nephroscope and other rigid instruments. This approach
can achieve a better stone clearance (12,13). Upper pole
access can be achieved via the supracostal and infra-
costal approaches. Due to the anatomy of the kidney,
pulmonary complications are more common with the
supracostal approach (8,13). We previously reported
170 supracostal PCNL compared with 294 infracostal
PCNL. We found that both approaches provide the
same effective results, but pulmonary complications
are higher when using the supracostal approach as
compared with the subcostal approach. The pulmonary
complications that needed intercostal drainage were
5% and 0.3% in supracostal and subcostal approach,
respectively. There was a 17-fold greater possibility
of pulmonary complication in the supracostal when
compared to the subcostal approach (12).
Postoperative pulmonary complications after
PCNL can be detected by postoperative symptoms and
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postoperative CXRs. The symptoms of pulmonary
complications are poor oxygen saturation, dyspnea
and tachypnea postoperatively. The abnormality
of postoperative CXRs depends on the volume of
pleural effusion (14). The treatment of hydrothorax
depends on the amount of hydrothorax and the patients
symptoms. Conservative treatment is preferentially
for those with no or mild symptoms and minimal ef-
fusion. Patients with significant symptoms and a large
amount of pleural effusion need intercostal drainage.
The incidence of pulmonary complications after 12th
supracostal approach that need surgical intervention
was from 0% to 23% (range 5-8).

The techniques of supracostal approach
require coordination with the anesthetist to control
respiration. To avoid injuring the intercostal vessels,
the intercostal puncture is made in the lower half of the
intercostal space. During full expiration, the needle
is passed through the retroperitoneum and diaphragm
to prevent injury to the lung. The needle insertion,
which is passed through the parenchyma to the col-
lecting system, is done during deep inspiration for
downward displacement of the kidney. An Amplatz
sheath is used in all patients during the percutaneous
supracostal approach to maintain low pressure irriga-
tion that can reduce the risk of pleural effusion and
extravasation. After supracostal access, postoperative
CXRs were routinely used in all cases for evaluation
of pulmonary complications (12).

One concern with the tubeless PCNL tech-
nique is to ensure adequate drainage and no significant
bleeding postoperatively. Extravasation and bleeding
can be significant problems of this technique after
supracostal approach and may lead to pulmonary
complications. There is limited published data in
the literature to date on tubeless PCNL in percutane-
ous nephrolithotomy via supracostal access. Shah
and colleagues (15) reported 72 patients of tubeless
PCNL via supracostal access compared with 72 pa-
tients with routine standard supracostal PCNL. Only
a single 6F double J stent was placed in the tubeless
group, whereas both the 6F double J stent and a 28F
nephrostomy tube were placed in control group.
The double J stent was removed at 1-2 weeks after
the surgery and nephrostomy tube was removed in
12-24 hours. Stone free at 1 to 2 weeks was 99.44%
and 91.66% in tubeless and in control group, respec-
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tively. Blood transfusion was required in 3 patients
of the tubeless group and in 4 of the control group
with only 1 patient in control group had hydrothorax
that needed intervention. They concluded that tube-
less PCNL via supracostal is safe and effective with
lower analgesic requirement and shorter hospital stay
without increasing thoracic complication. Shah and
associates (16) reported 30 bilateral simultaneous
supracostal tubeless accesses in 51 urinary tracts of 45
renal units. As regards the supracostal access tracts,
no urine leakage or major chest complication were
found, and patients were stone free or had residual
stone fragment of less than 5 mm in 39 and 4 renal
units, respectively. Gonen et al. reported 10 tubeless
and stentless supracostal PCNL. These authors found
that this technique is safe and offers advantages of
a lower analgesia and shorter hospital stay without
increasing of pulmonary complication (17).

In our series, all patients in the present study
had the same criteria for the tubeless PCNL. We
found that the incidence of pulmonary complications
in tubeless supracostal PCNL was not different from
the standard supracostal PCNL. The pleural compli-
cation was 9.30% in tubeless supracostal PCNL and
9.62% in standard PCNL. Almost all of these patients
were resolved after conservative treatment. Only one
standard PCNL patient needed intercostal drainage.
The results of the treatment, as justified by stone free
and insignificant residual fragment condition, were
the same in both groups. The analgesic requirement,
operating time and hospital stay were less in tubeless
group compared to the standard supracostal PCNL.
All patients in both groups, who had previous open
nephrolithotomy (10 of group I and 12 of group II)
were found to be safe with the same outcome. The
longer hospital stay in our series compared to the
other studies was obviously related to our tubeless
PCNL technique which was different from the other
patients where we routinely left a ureteral catheter
indwelling for 48 hours after the surgery (2).

CONCLUSIONS

Tubeless supracostal percutaneous nephroli-
thotomy in selected patients with externalized ureteral
catheter is safe and effective with lower analgesic re-
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quirement, shorter operative time and shorter hospital
stay. This technique does not increase hemorrhage or
pulmonary complications when compared with the
standard supracostal percutaneous nephrolithotomy.
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