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ABSTRACT

Objective: Supracostal access is avoided for fear of potential intrathoracic complications and subcostal ap
proach is favored as it carries minimal or no risk of intrathoracic complication. The aim of this study was to
evaluate safety and efficacy of supracostal approach for percutaneous renal surgery.
Material and methods: A total of 60 cases were enrolled and studied prospectively in this study. The
patients had upper (n=10), and lower (n=12) calyceal, pelvic (n=12), proximal ureteral (n=14) stones, and
pelviureteric junction obstruction (n=12). All the punctures were made by urologist under fluoroscopy.
Results: All the punctures were made between 11th and 12th ribs (supra-12th); none of the punctures was made
above 11th rib. The overall complication rate in our study was 26.7%. Four patients (6.7%) had pleural rupture
and all the four presented with hydrothorax. The other complications included intraoperative hemorrhage in
1 (1.7%), and pelvic perforation in 1 patient (1.7%), Amplatz sheath migration/loss of tract was detected in 1
(1.7%), postoperative fever in 2 (3.3%), prolonged hematuria in 3 (5%) and residual disease in 4 (6.7%) patients
Conclusion: Supracostal approach should be used whenever indicated which was found to be both effective
and safe as far as intrathoracic and other complications are concerned.
Keywords: Hydrothorax; pelviureteric junction; superior calyx; supracostal approach.
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The percutaneous access to the kidney has
evolved enormously since its introduction and it
is being used for various endourological proce
dures. The first percutaneous nephrostomy was
performed by Goodwin et al.[1] in 1955. In addi
tion to its use for percutaneous nephrolithotomy,
percutaneous approach to kidney is often applied
for pelviureteric junction (PUJ) obstruction,
proximal ureteral strictures and stones, calyceal
diverticuli, and upper tract collecting system
tumors.[2-4] Achievement of intrarenal access
through an appropriate calyx is essential for suc
cessful percutaneous renal surgery and satisfac
tory results. With the patient in prone position
the upper pole of the kidney and hence the upper
calyceal system is often easily entered through
the supracostal approach, which has been cau
tioned or even discouraged for fear of higher in
cidence of intrathoracic complications.[5-7]

The traditional subcostal approach is favored
in percutaneous renal surgery to avoid lung and
pleural injury but the results in most cases are
suboptimal. However, now the supracostal ap
proach is more frequently in use as compared
to the traditional approach, because compli
cations are reduced to a minimum due to the
refinement in the surgical technique and the
knowledge of pleural and diaphragmatic anat
omy.[8] Early recognition of pleural injury is es
sential so that the injury can be managed with
relatively low morbidity.[9]

Material and methods
Between November 2015 and November 2017,
we prospectively investigated 60 patients who
underwent percutaneous renal surgery through
a supracostal approach.
The study was approved by the ethical com
mittee of the institution/college and all the pa
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tients enrolled in our study were allowed to actively participate
and a written informed consent was taken from them.
This access approach (supra-12th) was chosen as the traditional
subcostal approach was providing inferior and unsatisfactory
results because of failure to access into maximum number of
calyces, and in all these cases the supracostal approach ensured
a direct access into the collecting system (excl. middle calyx)
along the long axis of kidney with more satisfactory results.
The upper pole approach was decided/selected, in our study in
order to access to the upper pole, pelvis, lower pole or uretero
pelvic junction as the upper pole access provides a common
direct access tract into all these intracalyceal areas with a mini
mum torque using rigid nephroscope after its insertion hence
less chances of renal fracturing/bleeding while manipulating rig
id nephroscope and simultaneously multiple stones or migrated
fragments can be managed by/through a single tract. Thus the
need for 2nd tract is minimized/avoided, in case there is migrated
fragment or relatively large stone bulk. However, the middle ca
lyx needs second puncture/tract almost always.
The indications include upper calyceal stones, pelvis stones,
complex inferior calyceal stones, upper ureteric stones and
ureteropelvic junction (UPJ) obstruction. Patients with active
urinary tract infection, uncorrected coagulopathy, pregnant fe
males, contraindication to general/spinal anesthesia and those
aged less than 15 years were excluded from our study.
The preoperative evaluation include radiographic assessment of
stone size/location, renal anatomy and function, bacteriological
evaluation of urine and any secondary cause of ureteropelvic
junction obstruction. Prophylactic antibiotics were administered
to all patients.
After induction of general or spinal anesthesia, the patient was
laid in dorsal lithotomy position, cystoscopy then retrograde
ureteral catheterization were performed for retrograde py
elography. Afterwards urethral catheterization was done, and
both indwelling bladder catheter and ureteral catheter were
secured to the anterolateral aspect of the thigh. Subsequently
the patient was laid in prone (swimmers’) position) and the
retrograde pyelography was done to delineate the pelvicaly
ceal system under fluoroscopy., In all 60 cases we approached
the appropriate calyx through superior calyx which was select
ed for supracostal puncture (between 12th and 11th intercostal
space). The puncture was made just close to the upper border
of 12th rib and in the lateral half of the appropriate space with
the patient in maximum expiratory phase of respiration. The
position of puncture needle was confirmed and guidewire was
introduced into the pelvicalyceal system and manipulated into
ureter/bladder (Figure 1).

Figure 1. Fluoroscopic view showing puncture needle and
guidewire in the pelvicalyceal system inserted through 12th
intercostal space
Then the tract was dilated either using single step method or
sequential/co-axial dilators (Alken dilators) until the desired
Amplatz sheath could be placed in. The nephroscope was in
troduced and the required procedure was performed [percuta
neous nephrolithotomy (PCNL) or antegrade endopyelotomy].
The tract could be dilated a most up to 26F with an Amplatz
sheath and a 24F semi-rigid nephroscope was used to carry out
the precedure.
At the end of the procedure control fluoroscopy was performed
to look for any residual stone fragments and to place the DJ
stent/endopyelotomy stent. Then the nephrostomy tube was ad
vanced into the renal pelvis (if required). The fluoroscopy of
chest was done to look for any evidence of pneumothorax or
hydrothorax/hemothorax.
In immediate postoperative period chest X-ray was done in all pa
tients to rule out any pneumothorax or hydrothorax. The patients
were monitored and observed critically. The kidney, ureter and
bladder (KUB) X-ray was also done to confirm the position of DJ
stent and to look for any residual stone. Patient was said to have
residual disease when the fragments were >3 mm. On follow-up
at 4 weeks, the patients were again asked for control KUB X-ray
to look for any missed residual fragments, that we may have not
visualized on immediate postoperative KUB X-ray. The nephros
tomy was given special attention and usually removed after 48
hours.
Statistical analysis
Statistical analyses were performed using the Statistical Pack
age of Social Sciences version 19 (SPSS Inc.; Chicago, IL,
USA).
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Table 1. Number of complications in indicated number of
patients in respective groups of stone size
Stone size (mm)

Patients, n

Complications, n

11

2

14-15.9
16-17.9

14

18-19.9

4

9

≥20

14

Total

48

3
5

16*

*+2 complications of endopyelotomy

Table 2. Intrathoracic complications associated with
supracostal renal access/or renal surgery
		
Study

Supra 12th rib access
complications /total, n (%)

Young et al.[13], 1985

3/22 (13.6)

Lashley and Fuchs , 1998

12/152 (7.9)

Narasimha et al.[14], 1991
[15]

Kekre et al. , 2001
[8]

Gupta et al. , 2002
[10]

Our study

3/53 (5.7)

10/102 (9.8)
4/63 (4.03)
4/60 (6.7)

Results
The mean age of our 60 patients was 38.1±10.78 (21-65) and
the study population consisted of 39 (65%) male and 21 (35%)
female patients. The procedure was done on the right side in
31 (51.7%) and on left side in 29 patients (48.3%). Out of 60
patients antegrade endopyelotomy was performed in 12, and
PCNL in 48 patients. The patients had upper ureteral (n=14
patients:23.3%), upper (n=10; 16.7%), and lower (n=12; 20%)
calyceal, and pelvic (n=12; 20%) stones while 48 (80%) were
symptomatic and the remaining patients 12 (20%) were asymp
tomatic. The mean stone size was 18.26±3.54 mm (14-32. The
mean operative time was 77.4±19.18 (40-115) minutes.
In all patients the superior calyceal puncture was made and
access tract was created, and dilated between 12th and 11th in
terspace. None of our patients needed creation of more than
one tract. The overall success (93.3%), complication (26.7%
n=16 patients) and intrathoracic complication rates (6.7%
n=4 patients). All these 4 patients with intrathoracic com
plications developed hydrothorax. Two patients were recog
nized intraoperatively and tube thoracostomy was performed
at the end of procedure and other two patients were recog
nized in the immediate postoperative period and the bedside
tube thoracostomy was performed. The residual disease was
seen in another 4 patients (6.7%). One patient underwent sec

ondary PCNL, two patients received ESWL treatment and
one patient was lost to follow-up. All the patients who re
ceived auxiliary treatment were rendered disease free. Three
patients (5%) developed prolonged hematuria and were man
aged conservatively None of the patients required transfu
sion or any intervention. Postoperative fever developed in 2
patients (3.3%) who were managed with broad-spectrum an
tibiotics. In one patient (1.7%) Amplatz sheath migrated deep
into fascial planes and the tract was lost. Amplatz sheath was
localized under C-arm and was brought into field. Another
one patient had intraoperative bleeding and required blood
transfusion. Yet another one patient had pelvic perforation
while creating an access tract which was recognized intraop
eratively. The patient was managed conservatively with DJ
stent and the nephrostomy was kept in-situ for 10 days. The
impact of stone size (mm) and location of stone on compli
cation rate was not significantly predictive for any patient.
There were total of 14 complications in patients with renal
stone disease (Table 1). The mean duration of nephrostomy
was 2.9±1.58 (2-10) days. The mean duration of hospital stay
was 3.2±1.81 days with 70% of patients (n=42) having an
average hospital stay of 2-3 days.

Discussion
The outcome of percutaneous renal surgery is directly related
to an optimal access tract. Even if majority of stones in the pel
vis and mid or lower calyx can be easily managed by tradition
al subcostal approach, upper calyceal, upper ureteral stones,
complex inferior calyx and pelviureteric junction obstruction
are best approached through supracostal access into superior
calyx. The access through a superior calyx provides a straight
tract along the long axis of the kidney with excellent visualiza
tion of upper and lower calyces, the pelvis and pelviureteric
junction.[10] This straight access also favors easy manipulation
of the rigid scopes and forceps with minimum torque on kid
ney and hence less chances of bleeding.[11] While making a su
perior calyceal tract, puncture must be made through the cen
tre of calyceal papilla and direct puncture into pelvis and near
infundibular neck must be avoided. Sampaio et al.[12] showed
that if puncture is made through upper pole infundibulum, then
in 67% of the kidneys interlobar vessels are injured while if
lower pole infundibular puncture was made then only in 13%
of the kidneys interlobar vessels are injured such an injury
takes place.
Higher risk of intrathoracic complications while achieving a su
pracostal access has discouraged some endourologists. There
fore a thorough knowledge of the anatomical relationships of
the diaphragm, pleura and lung is important to avoid this risk.
The parietal pleura is anteriorly reflected in mid-clavicular line
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at the level of 8th rib, posteriorly in mid-axillary line at the level
of 10th rib and it is usually reflected obliquely at the mid-point of
the 12th rib. At the maximum of expiratory phase of respiration
it is being seen that visceral pleura never descends to the level
of the mid-point of the 12th rib. Thus, we used to make supra
costal puncture through the 12th-11th interspace just lateral to the
mid-point of the 12th rib and just superior to its upper border
with patient in full expiration. In our study, intrathoracic com
plication occurred in 6.7% of the patients which was comparable
with those of earlier series of Young et al.[13], Narasimha et al.[14],
Lashley and Fuchs[15] (Table 2). In all these patients only hydro
thorax developed rather than pneumothorax or hemothorax. The
cause of hydrothorax was attributed to the accidental injury to
the pleura and failure of Amplatz sheath to seal the tract during
procedure.[10]
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Despite the above-mentioned complications, the benefits of
the supracostal superior calyceal approach seems to outweight
the associated risks. The associated risks and morbidities can
be avoided by keeping basic anatomical principles and techni
cal refinements in mind while puncturing through a superior
calyx.

1.

Overall hydronephrosis/cortical thickness did not exert a par
ticular impact and had not resulted in any serious complication
in our study patients, but facilitated puncturing (G3>G2>G1).
None of our patients had Grade 4 hydronephrosis. In patients
with Grade 3 hydronephrosis, an important observation was that
one of the patients who developed post-operative hydrothorax
and it took relatively long time for that patient to recover from
chest collection because the cortex took long time to contract
completely. However, the patient did not develop nephropleural
fistula and the patient recovered completely. All of the remain
ing patients had either Grade 1 or Grade 2 hydronephrosis. So,
the grade of hydronephrosis and the thickness of cortex are im
portant parameters, to be kept in mind while puncturing the kid
ney to obtain an intrarenal access. This issue may need further
investigations.

5.

At the same time proper intraoperative and postoperative moni
toring can detect chest complications earlier which can be easily
managed without any serious morbidity or death.
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