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INTRODUCTION

An important aspect for the healthcare system is 
f inancial burden on it and unplanned readmissions 
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Purpose: To see the 30-day unplanned readmission rates in patients underdoing endo-urological surgeries for upper urinary tract 
calculi we conducted this retrospective study at King George’s Medical University, Lucknow, India. Unplanned readmissions not 
only add to healthcare costs but also are bothersome for the patients. There are many studies on 30-day unplanned readmissions 
in general surgical patients. Although similar studies have been done in certain urological procedures, no study has reported read-
mission rates or its risk factors in patients undergoing surgeries for upper urinary tract calculi.
Materials and Methods: We retrospectively reviewed our prospectively maintained database from 1st January 2009 to 31st 
December 2017, for the patients who underwent endo-urological procedures for upper urinary tract calculi and identified the pa-
tients who were re-admitted within 30 days of discharge.
Results: Out of the total 3,209 patients undergoing endo-urological procedures for upper urinary tract calculi 56 were re-admitted. 
The readmission rate was 1.74% over the study period. The most common etiology for readmission was sepsis followed by hematu-
ria. The significant risk factors for readmission in bivariate analysis included male gender, age >65 years, current smoking, chronic 
obstructive pulmonary disease, diabetes mellitus, bleeding disorder, prior cardiac disease, and American Society of Anesthesiolo-
gists (ASA) class ≥3. In multivariate risk adjusted logistic regression analysis ASA class ≥3 was the only independent risk factor for 
readmission.
Conclusions: The readmission rates in endo-urological procedures for urolithiasis are less compared to other procedures. ASA class 
≥3 is the most important independent predictor of unplanned 30-day readmissions.
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significantly add to this. The 30-day unplanned readmission 
rates have become an interesting area of study. Not only 
is this bothersome for the patients but adds to the cost 
of  healthcare as well. Due to these reasons the health 
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services in United States have increased the scrutiny into 
readmissions and in 2010 mandated to impose penalties 
for hospitals with higher readmission rates [1,2]. This is 
not limited to one country or region, the state run public 
healthcare facilities in India are already over burdened and 
unplanned readmissions add to that [3].

There have been various studies on unplanned 
readmissions in general surgical patients [4-6]. Recently 
studies have also been carried out to see readmission rates 
in patients undergoing urologic surgeries [7-9]. Among the 
various studies on 30-day unplanned readmissions across 
all fields, it has been observed that 9% to 59% of  these 
readmissions are preventable [10]. There is no study till date 
focusing on 30-day readmission rates in patients undergoing 
endo-urological surgeries for upper urinary tract calculi. We 
thus conducted this study to see the readmission rates and 
the risk factors for readmission in these patients at King 
George’s Medical University, Lucknow, India.

MATERIALS AND METHODS

We retrospectively reviewed the records of  our pro
spectively maintained database for all patients who 
underwent endo-urologic surgeries for upper urinary tract 
calculi at our center from 1st January 2009 to 31st December 
2017. The institutional ethical committee exempted our 
study for requiring any formal ethical approval as it was 
retrospective and no procedures other than those regularly 
carried out were done. Informed consent was taken from 
the patient. The term ‘upper urinary tract calculi’ in our 
study was used for both ureteric and renal calculus. The 
procedures carried out were percutaneous nephrolithotomy 
(PCNL), semi-rigid ureterorenoscopy (URS) or retrograde 
intra-renal surgery (RIRS). The procedure done was based 
on the location of the stone and its size. Renal calculi at 
our institute are managed by PCNL and URS is done for 
ureteric calculi. RIRS was done either for proximal ureteric 
calculi or renal calculi (<1.5 cm). Because, ours is a state run 
institute there are issues with availability and cost of RIRS 
and hence the number of cases that underwent RIRS were 
less so for the purpose of analysis we combined URS and 
RIRS into one group.

We do all these procedures under spinal anesthesia at 
our institute. General anesthesia is only used if the patient 
prefers it, there is any contra-indication for spinal anesthesia 
or there is failure of spinal anesthesia. Urologists as well as 
urology residents in training perform the surgeries and we 
routinely place a ureteral stent after all the procedures. The 
ureteral stents are usually removed after 2 weeks. 

PCNL is done in prone position at our institute. The 
urologist with the Bull’s eye or the triangulation technique 
under fluoroscopic guidance does puncture. Tract dilation 
is done to a minimum of 24F and a pneumatic lithotripter 
is used as energy source for stone fragmentation. A 
nephrostomy tube is also routinely placed for minimum 
of 24 hours. URS is done in the lithotomy position with a 
8/7.5F semi-rigid ureteroscope. A safety guide-wire is placed 
in all cases. If the patient is not pre-stented then the ureteric 
orifice is dilated with a balloon dilator. Holmium laser or 
pneumatic lithotripter is used for stone fragmentation. RIRS 
is done for either upper ureteric or renal calculi. We use 
ureteral access sheaths in all patients. If there is difficulty 
in passing ureteral access sheath then a stent is placed and 
the procedure is again attempted one week later. Holmium 
laser is used for stone fragmentation in these cases. 

Out of  the total 3,209 patients who underwent these 
procedures during the study period, we identif ied 56 
patients who met our eligibility criteria that is unplanned 
readmission within 30 days of  the principal surgery. 
Readmission is defined as a state when the patient is 
admitted to the same or a different hospital after being 
discharged from the applicable hospital to a non-acute 
setting, such as his home within a specified time period [6]. 
Only those patients who were re-admitted to our department 
were included in the study. The patients who were electively 
re-admitted, such as for surgery on contralateral side were 
not included. We recorded the demographic details, the 
interval between discharge and readmission, length of 
hospital stay during readmission, the cause for readmission 
and the management done in these patients. Along with this 
we recorded the potential risk factors for readmission in all 
3,209 patients that included age, gender, diabetes mellitus 
(DM), hypertension, chronic kidney disease (CKD), cardiac 
illness, chronic liver disease, any bleeding disorders, chronic 
obstructive pulmonary disease (COPD), current smoking, and 
American Society of Anesthesiologist (ASA) class ≥3. We 
divided the patients into two groups, that is those with and 
without readmissions and then analyzed the risk factors 
statistically in a bivariate analysis model. In addition we did 
a sub group bivariate analysis for risk factors of readmission 
in patients undergoing PCNL and URS/RIRS separately. 
The categorical variables were analyzed using chi square 
test whereas the student t-test was used for continuous 
variables. A p-value of  <0.05 was considered significant. 
Those factors that had a p-value of <0.2 and had 5 or more 
occurrences were combined and analyzed in a multivariate 
logistic regression model to look for independent risk factors 
of readmission. All statistical analysis was done using IBM 
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SPSS Statistics ver. 21.0 software (IBM Co., Armonk, NY, 
USA). 

RESULTS

Of  the total 3,209 patients, 2,380 patients (74.2%) 
underwent PCNL and 829 patients (25.8%) underwent either 
URS or RIRS. The number of  patients who underwent 
RIRS was only 132. The 30-day unplanned readmission rate 
over the study period was 1.74%. The 30-day unplanned 
readmission rates during each year are given in Fig. 1. 
Among the surgical procedures the readmission rates for 
PCNL was 1.59% and that for URS/RIRS was 2.17%. The 
difference in readmission rates between these procedures 
was statistically insignificant (p=0.277). The characteristics 
of  readmitted patients are given in Table 1. The mean 
interval between the discharge f rom hospital and 
readmissions was 11.38±6.81 days and the mean hospital stay 
during readmission was 5.93±4.25 days. Sepsis was the most 
common etiology for readmission seen in 57.1% cases; the 
next most common etiology was hematuria (30.4%). Eight 
patients were admitted due to severe bladder spasm or other 
stent related symptoms. All 17 patients with hematuria had 
undergone PCNL. Of these 6 patients required evacuation 
of clots in the urinary bladder under anesthesia, 8 patients 
had a pseudo-aneurysm in the kidney following PCNL for 
which they underwent angio-embolization and rest of them 
were managed conservatively with bed rest and hydration. 
Out of  the 56 re-admitted patients 2 patients required 
haemo-dialysis; one of  these had aminoglycoside-induced 
nephrotoxicity. Table 2 depicts the characteristics of patients 
that underwent PCNL versus those who underwent URS/
RIRS, it also depicts the stone location in these patients. 

The mean age of  the patients who were re-admitted 

was significantly higher than the non readmission group. 
On bivariate analysis male gender, age >65 years, current 
smoking, COPD, DM, bleeding disorder, prior cardiac 
disease, and ASA class ≥3 were significant risk factors for 
readmission (Table 3). The sub group bivariate analysis 
of  patients undergoing PCNL and URS/RIRS separately 
for risk factors of readmission is depicted in Table 4. The 
significant factor common to both were DM and ASA class 
≥3. On risk adjusted multivariable regression analysis ASA 
class ≥3 (odds ratio, 0.188; 95% confidence interval, 0.064–0.553; 

Fig. 1. Readmission rates over the study 
period.
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Table 1. Characteristics of patients with 30 days unplanned readmis-
sions

Characteristic Value
Mean age (y) 40.59±18.5
Gender (male/female) 47/9
Primary surgery
   PCNL 38 (67.9)
   URS/RIRS 18 (32.1)
Interval in days for readmission 11.38±6.81 (2–28)
Hospital stay in days 5.93±4.25 (2–20)
Etiology for readmission (total=56)a

   Hematuria 17 (30.4)
   Fever/sepsis 32 (57.1)
   Severe stent related symptoms 8 (14.3)
   AKI 1 (1.8)
Management (total=56)a

   Conservative 46 (82.1)
   Clot evacuation 6 (10.7)
   Angio-embolization 8 (14.3)
   Dialysis 2 (3.6)

Values are presented as mean±standard deviation, number only, num-
ber (%), or mean±standard deviation (range).
PCNL, percutaneous nephrolithotomy; URS, semi-rigid ureterorenos-
copy; RIRS, retrograde intra-renal surgery; AKI, acute kidney injury.
aThe total isn’t 56 due to multiple responses.
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p=0.002), was the only significant independent risk factor for 
30 days unplanned readmissions (Table 5). 

DISCUSSION

Ours is a tertiary care referral center in Northern India 

and the bed occupancy rates are close to 100%. Unplanned 
readmissions are not only disturbing for the patients who 
are re-admitted but also for other patients who are awaiting 
elective surgical procedures. Readmission rates for major 
urological surgeries including radical cystectomy and 
prostatectomy were found to be 5.8% [8]. The patients who 

Table 2. Description of characteristics of patients who underwent PCNL versus URS/RIRS

Characteristic PCNL (n=38) URS/RIRS (n=18) p-value
Mean age (y) 40.65±20.37 40.44±14.26 0.964
Gender (male/female) 33/5 14/4 0.388
Interval in days for readmission 11.68±6.78 (2–28) 10.72±7.01 (4–27) 0.626
Hospital stay in days 6.52±4.24 (2–20) 4.66±4.10 (2–20) 0.128
Etiology for readmissiona

   Hematuria 17 (44.7) 0 (0.0) -
   Fever/sepsis 18 (47.4) 14 (77.8)
   Severe stent related symptoms 2 (5.3) 6 (33.3)
   AKI 1 (2.6) 0 (0.0)
Management (n=56)a

   Conservative 29 (76.3) 17 (94.4) -
   Clot evacuation 6 (15.8) 0 (0.0)
   Angio-embolization 8 (21.1) 0 (0.0)
   Dialysis 1 (2.6) 1 (5.6)
Stone location
   Renal 38 (100.0) 1 (5.6) -
   Upper ureter 0 (0.0) 7 (38.9)
   Mid ureter 0 (0.0) 6 (33.3)
   Distal ureter 0 (0.0) 4 (22.2)

Values are presented as mean±standard deviation, number only, mean±standard deviation (range), or number (%).
PCNL, percutaneous nephrolithotomy; URS, semi-rigid ureterorenoscopy; RIRS, retrograde intra-renal surgery; AKI, acute kidney injury.
aThe total isn’t 38 or 18 due to multiple responses.

Table 3. Analysis of risk factors in patients with and without 30 day unplanned readmissions

Factor Readmissions (n=56) No readmissions (n=3,153) p-value
Age (y) 40.59±18.5 36.46±15.2 0.045 
Gender 0.037
   Male 47 (83.9) 2,247 (71.3)
   Female 9 (16.1) 906 (28.7)
Age >65 years 5 (8.9) 87 (2.8) 0.006
Current smoking 10 (17.9) 213 (6.8) 0.001
COPD 8 (14.3) 67 (2.1) <0.0001
DM 15 (26.8) 337 (10.7) <0.0001
HTN 11 (19.6) 406 (12.9) 0.136
Prior cardiac illness 3 (5.4) 52 (1.6) 0.034
CLD 1 (1.8) 27 (0.9) 0.459
CKD 10 (17.9) 370 (11.7) 0.160
Bleeding disorders 1 (1.8) 5 (0.2) 0.005
ASA class ≥3 15 (26.8) 191 (6.1) <0.0001

Values are presented as mean±standard deviation or number (%).
COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; HTN, hypertension; CLD, chronic liver disease; CKD, chronic kidney disease; 
ASA, American Society of Anesthesiologist.
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undergo surgeries for urological malignancies are usually 
older and have a lower performance status and probably it 
is expected that they will have a longer hospital stay with 
higher readmission rates. Endo-urological surgeries for upper 
urinary tract calculi, as shown in our study have a lower 
readmission rate (1.7%) that can be lowered even more by 
limiting the modifiable risk factors.

Advanced age has been associated with adverse out
comes in urological procedures [11]. In 2 previous studies 
on readmission in urological procedures as well as in our 
study age was significantly higher in re-admitted patients. 
The other factors that were significant contributors to 
readmission in our study as well as the 2 previous studies 
on 30-day readmissions for urological procedures included 
male gender, current smoking, COPD, DM, previous cardiac 

illness, bleeding disorders, and ASA class >3 [7,8]. The 
first study included only the five most common urological 
procedures: trans-urethral resection of bladder tumor, laser 
prostatectomy, trans-urethral resection of prostate, hydrocele 
excision, and sling surgery for urinary incontinence. The 
overall readmission rate in this study was 3.7% [7]. The 
second study included open and laparoscopic or robotic 
procedures with a readmission rate of 5.8% [8]. Both of the 
studies mentioned vide supra did not include endo-urological 
procedures for upper urinary tract calculi. In another study 
of 30-day unplanned readmission rates in urology patients, 
there were 7 cases that were readmitted after ureteroscopy 
but the authors did not mention the indication for the 
procedure or the readmission rates specifically for it [9].

In our study the most common etiology for readmission 

Table 4. Bivariate analysis of risk-factors for readmission separately for PCNL and URS/RIRS

Factor
PCNL (n=2,380) URS/RIRS (n=829)

Readmissions 
(n=38)

No readmissions 
(n=2,342)

p-value
Readmissions 

(n=18)
No readmissions 

(n=811)
p-value

Age (y) 40.66±20.37 36.62±15.3 0.231 40.44±14.27 36.02±14.9 0.210
Gender 0.037 0.518
   Male 33 (86.8) 1,673 (71.4) 14 (77.8) 574 (70.8)
   Female 5 (13.2) 669 (28.6) 4 (22.2) 237 (29.2)
Age >65 years 5 (13.2) 87 (3.7) <0.0001 0 (0.0) 21 (2.6) 0.489
Current smoking 9 (23.7) 157 (6.7) <0.0001 1 (5.6) 56 (6.9) 0.823
COPD 8 (21.1) 49 (2.1) <0.0001 0 (0.0) 18 (2.2) 0.523
DM 10 (26.3) 252 (10.8) 0.002 5 (27.8) 85 (10.5) 0.020
HTN 7 (18.4) 298 (12.7) 0.297 2 (11.1) 108 (13.3) 0.270
Prior cardiac illness 3 (7.9) 36 (1.5) 0.002 0 (0.0) 16 (2.0) 0.547
CLD 1 (2.6) 21 (0.9) 0.268 0 (0.0) 6 (0.7) 0.714
CKD 8 (21.1) 285 (12.2) 0.098 2 (11.1) 85 (10.5) 0.931
Bleeding disorders 1 (2.6) 4 (0.2) 0.001 0 (0.0) 1 (0.1) 0.881
ASA class ≥3 11 (28.9) 145 (6.2) <0.0001 4 (22.2) 64 (7.9) 0.004

Values are presented as mean±standard deviation or number (%).
PCNL, percutaneous nephrolithotomy; URS, semi-rigid ureterorenoscopy; RIRS, retrograde intra-renal surgery; COPD, chronic obstructive pulmo-
nary disease; DM, diabetes mellitus; HTN, hypertension; CLD, chronic liver disease; CKD, chronic kidney disease; ASA, American Society of Anes-
thesiologist.

Table 5. Multivariate risk adjusted logistic regression analysis of risk factors for unplanned 30 days readmissions

Risk factor p-value OR (95% CI)
Male 0.054 0.491 (0.238–1.014)
Age >65 years 0.083 0.398 (0.140–1.128)
H/O smoking 0.852 1.103 (0.394–3.086)
COPD 0.305 0.533 (0.161–1.771)
DM 0.551 0.736 (0.283–1.914)
HTN 0.564 0.749 (0.290–1.934)
CKD 0.238 1.740 (0.693–4.363)
ASA class ≥3 0.002 0.188 (0.064–0.553)

OR, odds ratio; CI, confidence interval; H/O, past history of smoking; COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; HTN, 
hypertension; CKD, chronic kidney disease; ASA, American Society of Anesthesiologist.
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was sepsis. Sepsis post PCNL has been extensively studied. 
The risk factors for sepsis following PCNL include positive 
urine culture, stone size, infected stone, neurogenic bladder 
dysfunction, abnormal renal anatomy, long operative 
times, nephrostomy tube placement in females, and 
urethral catheter placement [12]. The American Urological 
Association and European Urological Association both 
recommend the use of prophylactic antibiotics in patients 
undergoing PCNL [12,13]. Sepsis may even occur with sterile 
urine cultures preoperatively, because the fragmentation of 
stone containing bacteria in a high-pressure system during 
PCNL leads to dissemination of bacterial endotoxins and 
bacteria into the blood stream. The renal pelvic urine or 
stone culture is a better indicator for post PCNL sepsis 
than preoperative urine culture of urine from the urinary 
bladder [14]. The data about risk factors for sepsis after URS 
is comparatively scarce. They include prior ureteral stenting, 
bilateral calculi, calculus >10 mm, positive preoperative urine 
culture, and female gender [15]. The risk of sepsis is also 
related to high intra-pelvic pressure during ureteroscopy 
that can be reduced by placing an access sheath in patients 
that undergo RIRS. We however could not analyze this fact 
as the patients that underwent RIRS were less and only 2 
among them were readmitted.

Hematuria is a known complication of  PCNL with 
incidence ranging from 3% to 28%. The risk factors 
for post PCNL hematuria include larger stone burden, 
multiple punctures, superior calyceal puncture, solitary 
kidney, and CKD [16,17]. Most of  the times it is venous 
bleed that can be managed conservatively with hydration 
and putting a nephrostomy tube. When there is a high-
pressure arterial bleed then there are chances of formation 
of pseudo-aneurysms or arterio-venous fistulas requiring 
angio-embolization [17]. When there is delayed post PCNL 
hematuria then most of the times conservative management 
is sufficient. If  the patient is stable and conservative 
management fails then only angiography and angio-
embolization are required [18]. In our study only 8 of the 
17 patients with readmission due to hematuria required 
angiography followed by angio-embolization.

It should be kept in mind that all of  the studies 
regarding sepsis and hematuria post endo-urological 
surgeries for upper urinary tract calculi have mentioned 
risk factors for postoperative complications and not 30-day 
unplanned readmissions. But, because sepsis and hematuria 
were major etiologies for readmissions probably the results 
of these studies can be extrapolated to readmissions as well.

Recent literature reports that URS is on the rise and 
is being performed more commonly than PCNL [19]. In our 

study PCNL was the most common procedure performed, 
this may be because of our institute being a tertiary care 
referral center for the region. URS being simpler than 
PCNL is also being performed in numbers in peripheral 
centers whereas most cases suitable for PCNL are referred 
to us thus probably we do more PCNLs. 

The only significant factor in multivariate logistic 
regression analysis was an ASA class ≥3. The ASA score 
provides a subjective assessment of overall health of the 
patient. It is divided into 6 classes ranging from ASA I for a 
healthy person and ASA VI for a brain dead person whose 
organs are being removed for donation [20]. An ASA class 
≥3 has been consistently associated with 30-day unplanned 
readmissions across surgical specialties [4,6-8,21]. Our study 
corroborated with these findings with ASA class ≥3 being 
the strongest independent predictor of 30-day unplanned 
readmissions.

There are certain limitations to our study. Firstly, it is 
retrospective in nature. Second, ours is a state-run hospital 
with no bed charges so patients usually stay longer as 
compared to institutes with bed-charges. Thirdly, we do not 
have data for those patients who were re-admitted in other 
hospitals after the index surgery. And finally, we could not 
analyze stone characteristics (size and location) in the risk 
factors for readmissions because we had combined renal 
and ureteric calculi into the readmission group, although 
we feel that those stone characteristics (such as stone size) 
that increase the likelihood of sepsis or hematuria should 
increase the likelihood of readmissions as well. 

The strength of our study lies in the fact that we have 
studied the readmission rates in patients with stone disease 
that form a substantial proportion of patients admitted in 
any urology department, and probably this is the first study 
doing so.

CONCLUSIONS

The overall 30-day unplanned readmission rate in our 
study was 1.74%. On multivariate logistic regression analysis 
ASA class ≥3 was the only significant independent risk 
factor for readmission. These findings may benefit the 
patients undergoing endo-urological surgeries for upper 
urinary tract calculi. We feel that this data needs to be 
substantiated by prospective multicenter studies that 
probably analyze only renal or only ureteric stones.
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