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Abstract: X-ray-free endoscopic combined intra renal surgery (ECIRS) is a feasible 
alternative to avoid radiation exposure to both surgical teams and patients, but has not 
been reported prior. The aim of this report is to present our first-hand experience of 
performing X-ray-free ECIRS for complex ureteral stone. A 57-year-old female presented 
with right flank pain, fever, dysuria, and leukocytosis. The computed tomography scan 
showed right impacted proximal ureteral stone sized 33 ´17 mm and grade IV hydrone-
phrosis. Percutaneous nephrostomy was performed immediately. With improvement of 
clinical symptoms two days after nephrostomy, X-ray-free ECIRS was performed. The 
patient was placed in a Galdakao-modified supine position. During ureteroscopy (URS), 
there was noted right ureteral stenosis in the distal part of the stone, which could be 
passed. However, the stone was impacted and the semi-rigid URS was not able to push it. 
Therefore, antegrade approach with percutaneous nephrolithotomy was performed. 
Previous nephrostomy tract was used as percutaneous access. Tract dilatation was 
performed under direct visualization from the URS. The 28 Fr rigid nephroscope was 
used during the ECIRS procedure. The stone was fragmented using shock-pulse litho-
tripters. There was no residual stone or infundibular laceration after the procedure. A 6 
Fr double J stent was inserted retrogradely due to ureteral stenosis. There was no 
complication during and after the procedure. The patient was discharged on post- 
operative day three. X-ray free ECIRS for complex proximal ureteral stone was possible 
and showed good results. 
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Introduction
Large stones in the upper urinary tract are frequently related to infection and 
obstruction.1 If left untreated, large renal and proximal ureteral stones may result 
to renal loss, sepsis, and even death.1 There are several modalities for management 
of proximal ureteral stones, such as extracorporeal shock wave lithotripsy (ESWL), 
ureteroscopy lithotripsy (URSL), percutaneous nephrolithotomy (PCNL), laparo-
scopy, and open surgery.2 However, the management for large impacted proximal 
ureteral stones remains challenging for urologists.3

Endoscopic combined intra renal surgery (ECIRS) is a new way of con-
ducting PCNL in the supine position.4 It unites antegrade and retrograde 
approaches to the renal collecting system and aims for a single-access resolu-
tion of stones along the entire urinary tract.4 The integration of ureteroscopy in 

Correspondence: Ponco Birowo  
Department of Urology, Faculty of 
Medicine, University of Indonesia, Cipto 
Mangunkusumo Hospital, Jakarta, 10430, 
Indonesia  
Tel +62 213923631  
Fax +62 81 21 3145592  
Email ponco.birowo@gmail.com

submit your manuscript | www.dovepress.com Research and Reports in Urology 2021:13 121–125                                                          121

http://doi.org/10.2147/RRU.S299707 

DovePress © 2021 Birowo et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Research and Reports in Urology                                                          Dovepress
open access to scientific and medical research

Open Access Full Text Article

R
es

ea
rc

h 
an

d 
R

ep
or

ts
 in

 U
ro

lo
gy

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0003-2934-6753
http://orcid.org/0000-0003-4951-2827
http://orcid.org/0000-0002-7793-7083
http://orcid.org/0000-0003-4473-755X
mailto:ponco.birowo@gmail.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


a combined antegrade and retrograde approach for 
complex proximal ureteral stones allows for direct 
visualization during antegrade tract dilatation and 
synergistic stone clearance with both the nephroscope 
and ureteroscope.

Although ECIRS is associated with reduced X-ray 
exposure, it is still performed under fluoroscopic gui-
dance which may increase ionizing radiation hazard.4–6 

X-ray free ECIRS is a feasible alternative to avoid 
radiation exposure to both surgical teams and patients. 
We have reported our experience of performing this 
X-ray free procedure in PCNL previously.7,8 The aim 
of this report is to present our first-hand experience of 
performing X-ray-free ECIRS in a case of complex 
ureteral stone. To our knowledge, this is the first report 
of such a case.

Case Presentation
A 57-year-old female was admitted to emergency room 
with a chief complain of worsening right flank pain 
since two days prior. The pain was not radiating and 
blunt in quality. It was accompanied by fever, dysuria, 
nausea, and vomiting. History of diabetes mellitus and 
hypertension were denied. From physical examination, 
there was right costovertebral angle tenderness during 
percussion. Laboratory examinations showed an 
increased white blood cell count (WBC) of 
25.27 ´ 103/μL with 89% neutrophil dominance, hemo-
globin level of 11.3 g/dL, and increased creatinine level 
of 1.82 mg/dL. Urinalysis revealed 50–100 WBC/high 
power field (HPF), 2–5 red blood cells (RBC)/HPF, and 
positive test for leukocyte esterase and bacteria. A non- 
contrast CT scan revealed right grade IV hydronephro-
sis due to right proximal ureteral stone sized 33 ´ 17 mm 
(Figure 1). We gave intravenous levofloxacin at 750 mg 
daily and performed emergency percutaneous nephrost-
omy. Nephrostomy was performed under ultrasound 
guidance into the medial calyx. Clinical symptoms and 
laboratory parameters improved after the procedure. We 
elected to perform x-ray-free ECIRS two days after 
nephrostomy procedure for this patient.

Ureter Evaluation from the CT Scan
We made careful assessment of the right ureter using the CT 
scan. There was no significant kinking of right ureter. There 
was right impacted proximal ureteral stone sized 33 ́  17 mm. 
There was possibility of right ureteral stenosis in the distal 
part of the stone and hydroureter in the proximal part of the 

stone (Figure 2). Since there was both a stone and stenosis in 
the right ureter, the insertion of the guide-wire was planned 
as URS-guided without fluoroscopy assistance.

Figure 1 CT-scan showing right proximal impacted ureteral stone sized 33x17 mm.

Figure 2 Coronal plane view of the right ureter showing possibility of stenosis in 
the distal part of the stone and hydroureter in the proximal part of the stone.
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Ureteroscopy Evaluation and Placement 
of Guide-Wire
The patient was placed in a Galdakao-modified supine 
Valdivia position. A 6 Fr semi-rigid URS sheath 
(UltrathinTM, Richard Wolf Ureteroscopes, Vernon Hills IL, 
USA) was inserted into the right ureteral orifice. There was 
noted right ureteral stenosis in the distal part of the stone 
(Figure 3A). However, the URS sheath could be advanced 
through the stenosis and the ureteral stone was visualized soon 
after (Figure 3B). However, the ureteral stone was impacted 
and could not be pushed back into the right collecting system 
with URS sheath. However, there was an opening that allowed 
the URS sheath to be advanced through the side of the stone. 
A nephrostomy pigtail catheter (Renodrain Yellow/7 Fr, 
Urotech, Franklin, TN, USA) was visualized via URS. We 
inserted a guidewire (zebra nitinol guidewire, 3 cm angled-tip, 
size 0.035 in ´ 150 cm, Boston Scientific, Boston, MS, USA) 
towards the right collecting system from the nephrostomy 
pigtail catheter (Figure 4A). The guide-wire was taken out 
with forceps to the urethra for safety reasons (Figure 4B). 
After placement of guidewire, the nephrostomy pigtail cathe-
ter was then removed.

Visualization of Tract Dilatation with 
Ureteroscopy
Instead of making new puncture site for kidney access, we 
used the previous nephrostomy tract. An additional 1 cm 
transverse incision was made in the skin to allow insertion 
of 28 Fr Amplatz sheath (Olympus America, Center 
Valley, PA, USA). Kidney dilatation was performed with 
Alken metal telescoping dilators (6 Fr ´ 30 Fr) under direct 
visualization from the URS (Figure 5A). A 28 Fr/17 cm 
Amplatz sheath was also placed under direct visualization 
from the URS (Figure 5B). The total tract dilatation time 
(time from advancement of Alken metal telescoping dila-
tors to advancement of the Amplatz sheath) was 1.1 
minutes.

Stone Fragmentation and Evacuation
The 28 Fr rigid nephroscope (Olympus high-flow rigid 
nephroscope, Olympus America, Center Valley, PA, USA) 
was used during our ECIRS procedure. The stone was 
identified and then fragmented with a 3.78 Fr shock-pulse 
lithotripters (Olympus ShockPulse-SE, Olympus America, 
Center Valley, PA, USA) (Figure 6A). The stone fragments 
were then evacuated using stone forceps (Figure 6B). 
During this part procedure, we ensured no residual stone 
or infundibular laceration, as confirmed via nephroscope 
evaluation (Figure 6C). We decided to insert 6 Fr double 
J (DJ) stent retrogradely with guide-wire assistance, since 
there was stenosis in the right ureter (Figure 6D).

The total surgical time was 95 minutes. Blood loss 
during the procedure was 50 mL. There was no significant 
complication during and after the procedure. Evacuated 
stone fragments are shown in Figure 7A. Post-operative 
laboratory parameters were: hemoglobin level of 
11.8 mg/dL, WBC level of 7.71 ´ 103/μL, and creatinine 
level of 0.81 mg/dL. Post-operative kidney ureter bladder 

Figure 3 (A) Ureteral stenosis in the distal part of the stone from URS visualiza-
tion; (B) right proximal ureteral stone from URS visualization.

Figure 4 (A) Guide-wire insertion from the nephrostomy tube into the collecting 
system; (B) guide-wire was taken out with forceps for safety reasons.

Figure 5 (A) Direct visualization of kidney dilatation with Alken metal telescoping 
dilators; (B) direct visualization of Amplatz sheath advancement.
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(KUB) photo showed no residual stone with a correctly- 
positioned DJ stent (Figure 7B). Previous urine culture 
result showed growth of Escherichia coli bacteria and 
sensitive to levofloxacin, therefore intravenous levofloxa-
cin at 750 mg daily was continued after the procedure. The 
patient was discharged stable on post-operative day three.

Written informed consents for publication of clinical 
details and any accompanying images were obtained from 
the patient. The Ethics Committee of the Faculty of 
Medicine, Universitas Indonesia approved the study pro-
tocol (KET-1388/UN2.F1/ETIK/PPM.00.02/2020).

Discussion
The first-line treatment for a large impacted proximal 
ureteral stone is small-caliber semi-rigid or flexible ure-
teroscopes combined with holmium laser.9 However, retro-
grade access may be difficult due to inflammation, 
edematous mucosa, or a fibroepithelial polyp often found 
enveloping the impacted stone, which may impede expo-
sure and lithotripsy.3 Therefore, an antegrade approach is 
sometimes required for management of complex stone. 
This case report highlights the possibility of performing 

ECIRS, which combines both antegrade and retrograde 
approaches, for complex impacted proximal ureteral stone.

Performing x-ray-free ECIRS have several advantages, 
namely anesthesiologic, urologic, and management 
advantages.6 For anesthesiologic advantages, the ECIRS 
procedure in our case allowed it to be performed in 
a Galdakao-modified supine Valdivia position. This posi-
tion is correlated with less cardiovascular, respiratory, 
neuroendocrine, and pharmacokinetic problems compared 
to prone position.10 As urological advantages, ECIRS 
allows for direct visualization during antegrade tract dila-
tation and synergistic stone clearance.6 Endoscopic super-
vision for each step of the renal access will reduce the risk 
of infundibular laceration during the process, or even 
colon injury.6 Performing x-ray-free ECIRS will also 
avoid radiation hazard to both the patient and operating 
teams. This procedure could also be performed in centers 
with no access to fluoroscopy. As for management advan-
tages, ease of patient positioning with no need for intrao-
perative position changes, reduced risk of pressure 
damages, and single sterile draping are features of 
ECIRS procedure.

Compared to conventional procedure, x-ray-free ECIRS 
also had several disadvantages. ECIRS procedure needs 
more equipment, including instruments and the monitor 
tower system.6 Therefore the cost of performing ECIRS 
procedure are more expensive. This procedure also requires 
two urologists to perform simultaneous antegrade PCNL and 
retrograde ureteroscopy.6 However, in an academic setting, 
the assistance of a resident to perform retrograde uretero-
scopy during ECIRS could be a valuable occasion for teach-
ing this technique as well as PCNL steps.6 In our case, 
retrograde ureteroscopy was performed by resident. In our 
case, entry points of dilators during endoscopic supervision 
were not visualized. Using flexible URS instead of semi- 
rigid URS could overcome this limitation.

Figure 6 The stone was fragmented with shock-pulse lithotriptor (A) and taken out with stone forceps (B). There was no residual stone after the procedure (C). A 6-Fr DJ 
stent was inserted retrogradely (D).

Figure 7 (A) Evacuated stone fragments during the procedure; (B) post-operative 
KUB photo showing no residual stone in the right kidney with correctly-positioned 
DJ stent.
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To our knowledge, there is no prior study that com-
pares the stone-free rate of ECIRS procedure with other 
techniques for proximal ureteral stone. However, synergis-
tic clearance and evaluation with both nephroscope and 
ureteroscopy will result in higher stone-free rate. In our 
case, the patient was stone-free after the procedure, which 
was confirmed by both intra-operative evaluation and post- 
operative KUB.

In the literature, ECIRS doubles the possibility of com-
plications and morbidity by combining the risks of perform-
ing PCNL with the risks of performing ureteroscopy 
(complication rate of 1.5–12% in the literature).4 However, 
careful selection and preparation of patients are very impor-
tant to reduce complications.4 In our case, there was no 
significant complication during and after the procedure, 
The patient was discharged on post-operative day three.

Conclusion
X-ray-free ECIRS for complex proximal ureteral stone 
was performed successfully and showed good results. 
The patient was stone-free after the procedure with no 
significant complications. X-ray-free ECIRS may be an 
option that decreases anesthesia and radiation risks while 
giving greater assurance of stone-free status intraopera-
tively in select patients.
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