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Abstract

Background: Percutaneous nephrolithotomy (PCNL) has experienced remarkable development and alteration since it was first de-
scribed in 1976 by Fernstorm et al. It has also experienced miniaturization of equipment, improvement in operative systems, and
refining renal access methods leading to the achievement of maximum clearance of stone while causing minimal morbidity. For ex-
ample, in endourological practice, when the patient is subjected to PCNL, he traditionally needs programmed inpatient admission,
as part of their recovery, it is applicable as an outpatient method in properly selected cases.
Objectives: We aimed at evaluating the safety and applicability of the outpatient PCNL procedure.
Methods: This retrospective study was done on 210 cases of tubeless PCNL performed by a single urologist at our institute from
January 2016 to January 2019. Patients’ mean age (134 males and 76 females) was 57 ± 11.8 years, and 7 patients aged 8 - 12 years.
There were 71 pelvic or calyceal solitary stones, 62 non-complete staghorn stones, 17 ureteral stones, 32 renal + ureteric stones (si-
multaneous renal and ureteral stones) , and 28 complete staghorn stones. The average stone size was 3.5 ± 2.8 (range: 0.7 to 11.8
cm).
Results: The mean operation duration was 85.0±29.4 min, and the mean hospital stay was 21.7±3.4 h. Out of 210 patients, 6 patients
had longer stay due to high-grade fever and 3 patients due to severe pain, and also 7 patients refused discharge due to personal and
social reasons. Our ambulatory PCNL rate was 97 % ( 194 out of 210). Within 72 h, 5 patients were readmitted due to high-grade fever,
3 patients due to haematuria, and 4 patients due to pain and dysuria, and all patients were discharged 2 - 4 days after conservative
treatment. Thus, the readmission rate was 6.18% (12 cases were readmitted out of 194 cases). Patients showed a blood transfusion
rate of 1.4 %. Also, 19 cases (9.02%) were found with post-operative fever, and no urosepsis was reported. No pulmonary complications
and mortality were noted. No re-exploration was done, and no major leak was noted. The angio-embolization rate was 0.59%. We
did not use HEMO-SEAL technology, cautery, or suture in the tracks.
Conclusions: In conclusion, the outpatient PCNL procedure is an applicable and feasible procedure under selected criteria; how-
ever, more investigations using a larger sample size are needed.
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1. Background

Percutaneous nephrolithotomy (PCNL) has experi-
enced remarkable development and alteration since it
was first described in 1976 by Fernstorm et al. (1-3). It
has also experienced miniaturization of equipment, im-
provement in operative systems, and refining renal access
methods (4, 5) leading to the achievement of maximum
clearance of stone while causing minimal morbidity. For
example, in endourological practice, when the patient is
subjected to PCNL, he traditionally needs programmed
inpatient admission as part of his recovery, and it is appli-
cable as an outpatient method in properly eligible cases.
Ambulatory PCNL is regarded as cases being discharged

the same day or 24 hours post-operatively and is also
considered as a day case or outpatient PCNL. Alternative
surgeries, like ureteroscopy, are currently commonly
carried out on such a basis (6).

2. Objectives

We aimed at describing the pattern of evaluating the
safety and applicability of an outpatient PCNL procedure.

3. Methods

This retrospective study was done on 210 cases of tube-
less PCNL from January 2016 to January 2019 performed by
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a single urologist at our institute.

3.1. Inclusion Criteria

All types of kidney stones with upper and middle
ureteric stones, normal renal function, normal contralat-
eral kidney, and ASA grade 2.

3.2. Exclusion Criteria

Pyonephrosis, non-visualized kidney on intravenous
pyelogram (IVP), radiolucent stone, residual stones (de-
tected by real-time fluoroscopy), and those needed re-look
PCNL.

All PCNL procedures were performed by a single urol-
ogist with standard operative methods under spinal or
combined spinal-epidural (CSE) anesthesia. Different anes-
thetics were involved from the institute list. Through cys-
toscopy, the open-ended ureteral catheter was kept in the
lithotomy position. If a stone present in the middle or up-
per ureter, then through ureteroscopy, the stone is pushed
into the kidney with or without fragmentation. Renal ac-
cess tract was obtained with Bull’s eye technique in the
prone position. Tract size varied from 26F to 30F and sin-
gle tract to four tracts depending on the stone burden and
renal anatomy. We applied a pneumatic lithotripter for
stone fragmentation. After stone clearance, a 5F double J
stent was put in an antegrade manner to drain urine after
surgery. All PCNL procedures were tubeless without per-
cutaneous nephrostomy tube (PNT) was kept as it is our
routine practice. Amplatz was removed, and 5-min hand
compression was applied on the track site. No cautery or
hemostatic gel or foam was used, and no suture was ap-
plied. A Foleys catheter was located in the body to drain
urine, and the removal of the catheter was done the next
morning. Patients’ age, stone characteristic, and size, du-
ration of operation, post-operative hospital stay, urinary
tract infection, transfusion level, as well as other compli-
cations were noted and evaluated through retrospective
chart review. Stone size measurement was done on KUB
plain film through the longest diameter. The duration of
operation was determined from cystoscopy to remove Am-
paltz sheath. Stone free was considered as the total elimi-
nation of the stone as per fluoroscopy at the operation ta-
ble. The temperature of above 101 F after operation or read-
mission due to that was defined as post-operative fever.
Sepsis was regarded as a suspicion of infection associated
with a systemic inflammatory response.

3.3. Statistical Analysis

The patients’ characteristics were added to the Mi-
crosoft Excel sheet. Descriptive analysis was done using Mi-
crosoft Excel 2010. Qualitative data were reported as fre-

quency and percentage, whereas quantitative data were re-
ported as a mean and slandered deviation.

4. Results

The patient’s age range was 8 to 78 years (average 57.3
± 11.8 years). Pediatrics patients’ (7 cases) age group was
8 to 15 years. Of 210 PCNL surgeries, 134 and 76 cases
were carried out in males and females, respectively. Stone
characteristics were as follows: 71 pelvic or calyceal soli-
tary stones; 62 non-complete staghorn stones; 17 ureteral
stones; 32 renal + ureteral stones (simultaneous renal and
ureteral stones); and 28 complete staghorn stones. Average
stone size was 3.5± 2.8cm (range 0.7 cm to 11.8cm) (Table 1).

Regarding operation time, the mean operation length
was 85.0 ± 29.4 min (64.7 min, 73.8 min, 78.0 min,
88.2 min, 108.5min for pelvic or calyceal solitary stones,
non-complete staghorn kidney stones, ureteral, renal +
ureteral, and complete staghorn stones, respectively (Table
1).

All patients had a hemoglobin level of more than 9 g
before the operation. Only 3 patients (1.4%) required post-
operative transfusion, which was observed in cases with
staghorn stone and multiple tracts. No patient underwent
surgical exploration and nephrectomy due to severe post-
operative hemorrhage. Two patients needed angiographic
embolization due to delayed hemorrhage.

We did not face any pulmonary complications, which
may be due to our method because we used lower and mid-
dle calyx tracts until it was impossible to remove the stone
from the upper calyx. Even in this case, we first tried to
push stone from upper calyx to pelvis with water pressure
through a puncture needle or Alken cannula. A success rate
of 90% was achieved, and there was no need for upper tract
formation. We discharged patients within 24 hours based
on the study protocol and using antibiotics, and a follow-
up was considered after 5 days. The mean hospital stay was
21.7 ± 3.4 hours. Out of 210 patients, 6 patients had longer
stay due to high-grade fever and3 patients due to severe
pain, and also 7 patients refused discharge due to personal
or social reasons. Our ambulatory PCNL rate was 97 % (194
out of 210). Also, 19 cases (9.02%) had a fever; 8 patients had
a fever in the evening of the day of surgery, which subsided
in the morning and they were discharged, but 6 patients
had longer stay and fever lasting 2 - 3 days, and 5 patients
readmitted due to fever.

Within 72 hours, 5 patients were readmitted due to
high-grade fever, 3 patients due to haematuria, 4 patients
due to pain and dysuria, and all these patients were dis-
charged after 2 - 4 days with conservative treatment. Thus,
our readmission rate was 6.18% (12 readmitted out of 194).
No sepsis and mortality were noted. Minor soakage was
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Table 1. Distribution of the Stone Characteristics, Operation Time, and Complica-
tions

Variables Values a

Stone characteristics

Complete staghorn stones 28 (13.33)

Kidney + ureteral stones 32 (15.23)

Pelvic or calyceal solitary stones 71 (33.80)

Non-complete staghorn stones 62 (29.52)

Ureteral stones 17 (8.09)

Operating time (min)

Pelvic or calyceal solitary stones 64.7 ± 17.3

Non-complete staghorn kidney stones 73.8 ± 21.8

Ureter 78.0 ± 24.1

Kidney + ureteral stones 88.2 ± 31.4

Overall average operation time 85.0 ± 29.4

Complete staghorn stones 108.5 ± 42.7

Average hospital stay 21.7 ± 3.4

Visual analogue scale

Zero post-operative day 3.86 ± 0.9

First post-operative day 1.7 ± 0.6

Discharge after 24 h (n = 210) 194 (97)

Readmission (n = 194) 12 (6.18)

Complications

Post-operative fever 19 (9.02)

Transfusion rate 3 (1.40)

Angioembolisation rate 2 (0.95)

Pulmonary complications -

Re-exploration or nephrectomy -

Major leak -

Sepsis -

Mortality -

a Values are expressed as No. (%) or mean ± SD

noted at the tract site, and on days 1 and 5, the wound was
healed. No major leak was noted (Table 1).

5. Discussion

We aimed at evaluating the applicability and feasibil-
ity of ambulatory PCNL. The average duration of surgery
was 85.0 ± 29.4 min, which was comparable with that re-
ported by Rana et al. (7) (83.5 min), but Al-Ba’adani et al. (8)
reported an average of 46.3 min. Singh et al. (9) carried out
(10) ambulatory PCNL with an average operation duration
of 48.4 min, and Alyami et al. (10) reported 45.9 min being

shorter than the mean length revealed by Shahrour et al.
(11) (65 min) and Tefeki et al. (12) (59.6 min). Differences in
studies may be due to the used method to calculate the op-
eration time and burden of the stones. Al-Ba’adani et al. (8)
determined the operation time from puncturing the pelvic
calyceal system until the end of the operation; however,
Shahrour et al. (11) and Rana et al. (7) determined that from
the beginning of the surgery to the end of the operation.
We calculated the procedure time from cystoscopy, and we
faced a large stone burden; therefore, our operation time
was longer.

No significant intraoperative complication was re-
ported, and the tubeless method was applied for patients
in a prone position by placing a double J-stent in an ante-
grade fashion at the end of the surgery.

Haemostatic agents can be applied as an adjuvant in
tubeless PCNL for minimizing or eliminating the bleed-
ing or extravasations risk following tubeless PCNL (13). In
Sofer et al. (14) study, 392 cases were subjected to tubeless
PCNL without adjuvant hemostatic agents, and tracts were
sealed with a parietal suture and formed a closed retroperi-
toneal compartment. No hemostatic agent was used in our
research for sealing the track. Many researchers, such as
Tefekli et al. (12) and by Shahrour et al. (11) closed the tracts
with sutures. We did not even suture the track and only
used hand compression for 5 min.

Regarding post-operative blood transfusion, only 3 pa-
tients (1.4%) required post-operative transfusion, which
was used for staghorn stones and in multiple tracts. Other
studies reported a rate of post-operative transfusion as fol-
lows: 4% by Rana et al. (7) and 4.13% by Al-Ba’adani et al. (8),
10% by Shoma et al. (15), and 2.02% in Giusti et al. (16).

Considering the complications of PCNL and the
needed preventive and control measures, Seitz et al. (17)
reported the prevalence of fever after the PCNL to be 2.8
- 32.1% caused by several factors, like the operation dura-
tion, the used irrigation fluid amounts, the stone size (>
20 mm), bacterial load in urine, the obstruction intensity,
and the existence of bacteria in the stones. We found the
post-operative fever rate of 9.02% that was 30% lower than
the rate announced by Ni et al. (18) and over the rates
revealed by Al-Ba’adani et al. (8) (3.3%) and Shah et al. (13)
(6.2%).

Based on Rana et al. (7) report, post-operative uri-
nary leakage was not reported in 104 patients undergoing
tubeless supine PCNL. The same findings were reported by
Giusti et al. (16), who studies 99 patients subjected to tube-
less PCNL with placing double J-stent in an antegrade man-
ner at the end of the surgery, similar to our patients. In our
research, no major leakage was found, and a minor leak
could be resolved spontaneously within 24 hours after the
surgery that was less than the rate (4%) of post-operative
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leakage reported by Shoma et al. (15).
We used a stone-free rate of 100% as it was our inclusion

criteria. We also applied VAS to measure the mean pain
score that was obtained 3.86 ± 0.86 on the day of surgery
and 1.7 ± 0.64 on the first day after surgery. These values
are comparable to those declared by Shoma et al. (15) (3.2
± 1.8 and 1.6 ± 1.9, respectively); however, they seem less
than the values reported by Giusti et al. (16) (3.5) on the
first day after surgery and Singh et al. (9) (2.4). In addition,
analgesics were less needed compared with conventional
PCNL, as PNT gives more discomfort and pain, and the av-
erage analgesic requirement was 1 mg/kg diclofenac.

Also, 194 patients were sent home within 24 hours of
PCNL after ensuring appropriate pain management as well
as proper family support, whereas, for those who were
not discharged after surgery (non-ambulatory), appropri-
ate management was done. Our ambulatory PCNL rate was
97% (194 out of 210) and the readmission rate was 6.18% (12
readmitted out of 194).

We found an average hospital stay of 21.7 ± 3.4 hours,
whereas Shah et al. (13) declared 34 hours, Tefekli et al. (12)
39 hours, Singh et al. (9) 40 hours, Alyami et al. (10) 41
hours, but it was shorter in a study by Shehrour et al. (11) (4
h) owing to their severe standards, and longer in Al’ Badani
et al. (8) (50.7 h) and Shoma et al. (15) (65 ± 49 h) studies
that were based on their report according to which, a tube-
less procedure using external ureteral drainage prolongs
the hospital stay one day more in comparisons with inter-
nal double J-stenting. Considering the hospital stay dura-
tion, 97% of our cases were able to be safely discharged 24
hours after surgery. According to Alyami et al. (10) study,
66% of their cases were able to be discharged following an
overnight stay, and they suggested that an overnight hos-
pital stay following PCNL represents a good strategy for im-
proved bed use in selected cases that can also decrease hos-
pital cost for post-operative care.

Our study included simple to complex stones, and
we considered post-operative fever, transfusion rate, an-
gioembolisation rate, pulmonary complications, VAS, re-
exploration, the need for nephrectomy, major leak, sepsis,
and mortality. All these factors were comparable to other
studies having conventional PCNL. None of these complica-
tions and also the complexity of stones can affect the early
discharge of patients. In our study, we only considered
tubeless PCNL that may be the reason for less pain, comfort,
and psychological well-being. Patients having PNT should
also be studied.

5.1. Conclusion

Ambulatory (daycare) PCNL procedure is an applicable
and feasible procedure under selected criteria; however,
more investigations using a larger sample size are needed.
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