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ABSTRACT: INTRODUCTION: Percutaneous nephrolithotomy (PCNL) is the most frequently performed surgery for stone
disease at our institution. Nearly 100 PCNL procedures are being performed in a year at our institution. Septicemia following
PCNL can be catastrophic despite sterile preoperative urine and prophylactic antibiotics. Infected stones, obstructed kidneys,
and comorbidity have been held responsible. In this study we analyzed various culture specimens, namely Mid-stream urine
(MSU), renal pelvic urine and crushed stones.
MATERIALS AND METHODS: We performed a prospective clinical study in all our patients undergoing PCNL between
January 2013 and December 2014. MSU was sent for culture and sensitivity testing (C&S) one day prior to surgery.
Percutaneous access into the ipsilateral pelvicaliceal system is achieved under image intensification using a fine, 14 gauge
Kellet needle. Urine from the pelvicaliceal system is first aspirated and sent as pelvic urine C&S. Stone fragments are collected
to be proces0sed for C&S. The data collected were divided into 3 main groups, that is MSU C&S, pelvic urine C&S and stone
C&S.
RESULTS: A total of 83 patients were included in the study, of this MSU C&S was positive in 9/83 (10.8%) patients, Pelvic
C&S in 10 /73 (13.7%) patients and Stone C&S in 25/83 (30.1%) patients. Out of 25 cases of stone culture positive patients
17 patients developed Systemic Inflammatory Response Syndrome (SIRS) but only 2 patients developed SIRS in MSU C & S
positive patients.
CONCLUSIONS: The results of our study suggest that positive stone C&S is the better predictor of potential urosepsis than
MSU. Stone culture is available only after surgery but appears to be the best guide for antibiotic therapy in case of sepsis. So
the routine collection of stone for C&S will be beneficial.
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INTRODUCTION: Percutaneous nephrolithotomy (PCNL)
is the most frequently performed surgery for renal stone
disease at our institution. Nearly 100 PCNL procedures are
being performed in a year at our institution. Indications are
larger stones (greater than 1.5 cm), failed extracorporeal
shock wave lithotripsy, <1.5 cm stones which is in lower
calyx with narrow infundibulopelvic angle etc.
Septicemia following PCNL can be catastrophic despite
sterile preoperative urine and prophylactic antibiotics.1
Infected stones, obstructed kidneys, and comorbidity have
been held responsible for septicemia.2 In this study we
analyzed various culture specimens, namely mid-stream
urine (MSU), renal pelvic urine and crushed stones. The
first description of percutaneous stone removal was that of
Rupel and Brown (1941) of Indianapolis, who removed a
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stone through a previously established surgical
nephrostomy track. It was not until 1955, however, that
Goodwin described the first placement of a percutaneous
nephrostomy tube to drain a grossly hydronephrotic kidney
(Goodwin et al, 1955). In 1976, Fernstrom and Johannson
first reported the establishment of percutaneous access
with the specific intention of removing a renal stone.
It has been standard practice in our institution to test
urine for infection at least a week prior to PCNL by MSU
C&S. Patients with infection were treated with appropriate
antibiotics for 7 days and then urine C&S was repeated.
Most centres worldwide use antibiotic prophylaxis in
accordance with the Infectious Diseases Society of America
and European Society of Clinical Microbiology and
Infectious Diseases guidelines, but the empirical
prescription of preoperative antibiotics for longer is being
used for patients with a ‘higher risk’ of urosepsis. The
inability to reduce the infection within stones in a few
patients might be attributed to the impenetrability of the
stones, presence of endotoxins in the stone matrix, and the
possibility that the patients did not comply with the
preoperative antibiotic regimen.3 MSU samples have been
shown not to represent the infection present in the upper
tracts.4,5 The stone and pelvic urine C&S were better
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predictors of urosepsis after surgery and large stones are
more likely to be harbour infection.6
MATERIALS AND METHODS: We performed a
prospective clinical study in all our patients undergoing
PCNL between June 2013, and May 2015. The exclusion
criteria are bilateral obstruction, previous urinary tract
manipulation, concomitant ureteral and bladder stones.
MSU or a clean, straight catheter specimen of urine was
sent for culture and sensitivity testing (C&S) one day prior
to surgery.
After antiseptic preparation with chlorhexidine a
standard cystoscope with a working channel is introduced
into the bladder. The corresponding ureterovesical opening
is cannulated with a sterile 0.0035-inch straight guide wire
and under image intensification, it is passed into the
pelvicaliceal system. A sterile 5 Fr ureteral catheter is then
threaded on the guide wire to place within the collecting
system. The patient is then turned prone and sterile
preparation is performed. Percutaneous access into the
ipsilateral pelvicaliceal system is achieved under image
intensification using a fine, 14 gauge Kellet needle. Urine
from the pelvicaliceal system is first aspirated and sent for
C&S. The tract is then dilated using Amplatz dilators until a
24 or 26 Fr Amplatz sheath can be placed. Nephroscopy
and pneumatic lithotripsy are performed under low
pressure irrigation. Stone fragments are collected and sent
for C&S. We followed the Nemoy and Stamey technique in
processing of stones for culture. First the stone is washed
off to remove surface contaminants and culture bacteria
within the stone. Essentially fragments were washed in 5
sequential bottles containing sterile saline and then
crushed in the fifth bottle, and subjected to stone C&S.7
All patients were left with a nephrostomy tube for 24
hours before it was clamped and removed. Patients were
monitored closely in the postoperative period to watch for
signs of systemic inflammatory response syndrome (SIRS),
defined as the development of 2 of 4 criteria, namely body
temperature less than 360C or greater than 380C, heart
rate greater than 100 beats per minute, respiratory rate
greater than 20 breaths per minute and white cell count
greater than 11000/l or less than 4000/l. The development
of hypotension below a systolic blood pressure of 90 mm
Hg or 40 below baseline for the patient in the presence of
SIRS was considered septic shock. Urosepsis in this study
was defined as SIRS or shock. The data collected were
divided into 3 main groups, that is MSU C&S, pelvic urine
C&S (urine proximal to the obstructing stone) and stone
C&S.
We performed statistical analysis of the data obtained
using SPSS software to determine associations among the
various groups and subgroup.
RESULTS: A total of 83 patients were included in the
study, of this MSU C&S was positive in 9/83(10.8%)
patients, Pelvic C&S positive in 10/83(13.7%) patients and
Stone C&S positive in 25/83 (30.1%) patients.
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All 3 cultures were positive in 2 cases. Stone C & S
was positive in 25(30.1%) cases, but only 4(16%) cases of
these positive stone cultures were concordant with the
MSU. (Stone C & S was positive in 21 cases in which pre op
MSU C & S was negative). Twenty (24.1%) patients had
SIRS and 3 pts experienced septic shock out of 83 patients.
Out of 25 cases of stone culture positive patients 17
patients developed SIRS, but only 2 patients developed
SIRS in MSU C & S positive patients. (Fig. 2) Stone C&S
predicted SIRS better than MSU C&S (P=0.0252). But there
is no significant difference between Pelvic urine C&S and
MSU C&S to predict SIRS.
DISCUSSION: It has been standard practice in our
department to test urine for infection prior to PCNL by MSU
C&S. Patients with infection was treated with appropriate
antibiotics for 7 days. Despite this careful preoperative
preparation, experience has shown that septicemia and
septicemic shock still develop in patients in direct
proportion to the duration of procedure, bacterial load in
the urine, severity of obstruction by the stone and
presence of infection in the stone8 In a series of 9 patients
reviewed by O’Keeffe et a1 mortality from septicemia after
ureteroscopy was as high as 66%. Stamey et al revealed
that ureteral catheterization and collection of urine from
within the ureter can identify infection in the upper urinary
tract that can be missed on routine bladder urinalysis.9
Urosepsis and shock have been found to occur in direct
proportion to the severity of obstruction and infection in
the stone. McCartney and Bratellio et al. confirmed a poor
correlation between infection in the stone and in bladder
urine specimen’s.10 Rao et al described preoperative and
postoperative changes in endotoxin and tumor necrosis
factor (TNF). Blood C&S in this series did not prove to be
an accurate test even in the face of septic shock.11
Larger stones are more likely to be triple phosphate
stones and they have been found to harbor infection. We
believe that samples collected from the upper tract will be
the best guide to therapeutic antibiotic use when systemic
infection arises. The preoperative prediction of urosepsis is
the ideal and some groups at high risk can be identified,
such as patients with staghorn calculi, abnormal anatomy
and diabetes, and immuno compromised patients.
CONCLUSIONS: The results of our study suggest that
positive stone C&S is the better predictor of potential
urosepsis than MSU. Stone culture is available only after
surgery but appears to be the best guide for antibiotic
therapy in case of sepsis. So the routine collection of stone
for C&S will be beneficial.
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