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INTRODUCTION

	 Extracorporeal shock wave lithotripsy(ESWL), 
flexible ureteroscopic lithotomy (FURL) and 
percutaneous nephrolithotomy (PCNL) are common 
choices for the treatment of lower calyceal stones. 
ESWL is preferred when the stone diameter is <1 cm, 
and PCNL is preferred for stones >1-2 cm in size. 
However, the use of PCNL in the treatment of lower 
calyceal stones 1-2 cm in size remains controversial.1,2 
Due to their complex structure, lower calyceal stones 
have several problems, such as a low stone-free rate 
(SFR) and difficult stone removal with FURL during 
the treatment when compared with other types of renal 
stones. Micro-Percutaneous Nephrolithotomy refers 
to PCNL under needle-like visualised nephroscopy, 
which is a new method of minimally invasive treatment 
for lower calyceal stones.3 
	 However, a single application of Micro-Percutaneous 
Nephrolithotomy to treat lower calyceal stones leads 
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ABSTRACT
Objective: To investigate the safety and efficacy of Micro-Percutaneous Nephrolithotomy(Micro-PCNL) combined with 
flexible ureteroscopic lithotomy(FURL) in the treatment of 1-2 cm symptomatic, refractory lower calyceal stones.
Methods: A retrospective analysis was performed concerning the clinical data of 28 patients with 1-2 cm symptomatic, 
refractory lower calyceal stones. When there was a difficulty in performing FURL in Affiliated Hospital of Hebei 
University from January 2019 to February 2022, ultrasound-guided F4.8 visual puncture was performed on the lower 
calyceal stone,with a holmium laser was then used to treat the remaining stones, followed by drainage using a flexible 
ureteroscopic sheath and postoperative indwelling of the ureteral stent without a nephrostomy tube. The surgery 
time, intraoperative bleeding and stone-free rate(SFR) were recorded, and the VAS score was used to evaluate the 
patients’ pain status.
Results: The surgery was completed successfully in an average of 43.46 ± 10.04 minutes, and the puncture time was 3.46 
± 0.69 minutes. The SFR was 85.71%(24/28) and 92.86%(26/28) at one day and 30 days after surgery, respectively. Two 
patients with residual stones greater than 0.6 cm in size underwent extracorporeal shock wave lithotripsy four weeks 
after surgery. Patients were followed up for three months after surgery, and the SFR was revised to 96.43%(27/28). In 
addition, the VAS scores of all patients decreased significantly from before to after surgery, and the difference was 
statistically significant(p< 0.05).
Conclusion: Micro-Percutaneous Nephrolithotomy (Micro-PCNL) combined with FURL is safe and effective in the 
treatment of 1-2 cm symptomatic, refractory lower calyceal stones.
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to the risk of high intrapelvic pressure due to the lack 
of sheath and washing fluid drainage. Meanwhile, 
when applying transurethral FURL alone to treat 
1-2 cm lower calyceal stones, in the case of a limited 
infundibulopelvic angle (IPA), the ureteroscope may 
not reach the lower calyx, resulting in intraoperative 
difficulty with lithotripsy. Accordingly, in our study, 
Micro-Percutaneous Nephrolithotomy combined 
with FURL was used for the treatment of 1-2 cm 
symptomatic, refractory lower calyceal stones and 
good results were achieved.

METHODS

	 This is a retrospective analysis. A total of 28 patients 
with 1-2 cm symptomatic, refractory lower calyceal 
stones of (1.63 ± 0.26 cm on average) treated in the 
Affiliated Hospital of Hebei University from January 
2019 to February 2022.It included 18 males and 10 
females aged from 24 to 76 years, with an average age 
of 57.50 ± 12.49 years. All patients had unilateral kidney 
stones, including 16 cases with stones located in the left 
kidney and 12 cases in the right kidney. There were 
six cases of multiple stones and 22 of single stones; 
the stones ranged from 1.0 to 2.0 cm in size, with an 
average size of 1.63 ± 0.26 cm (Table-I). Twenty-one 
patients had a medical history of undergoing ESWL. All 
cases were complicated with macroscopic haematuria, 
urinary tract infection, pain in the affected side of the 
kidney and other symptoms to varying degrees.
Etical Approval: This study was approved by the 
Institutional Ethics Committee of the Affiliated Hospital 
of Hebei University(No: HDFY-LL-2018-003) on January 
2, 2018; the consent taken in retrospect after discharging 
the patient.
Inclusion criteria:
•	 Patients with lower renal calyceal stones 1.0-2.0 cm 

in size diagnosed by imaging examinations such 
as intravenous urography (IVU), urinary system 
ultrasonography (USG) and CT.

•	 Patients with clinical symptoms such as renal pain, 
haematuria etc. and patients with single or multiple 
lower calyceal stones.

Exclusion criteria:
•	 Patients with abnormal renal anatomy, such as UPJ 

obstruction, medullary sponge kidney, polycystic 
kidney, horseshoe kidney etc.

•	 Patients with blood system diseases and abnormal 
coagulation function.

•	 Patients who were taking anticoagulant drugs 
such as aspirin, warfarin, dabigatran, rivaroxaban, 
apixaban and other patients without drug 
withdrawal for over two weeks.

•	 Patients with fever or urinary tract infection not 
treated according to the inclusion criteria.

•	 Patients with preoperative abnormal renal function 
(endogenous creatinine clearance rate < 50 ml/min).

•	 Patients with moderate and severe hydronephrosis 
(separation of the collecting system > 20 mm by 
renal colour ultrasound).

•	 Pregnant women and menstruating females.
•	 Patients who could not tolerate anaesthesia or 

surgery due to serious systemic diseases, heart 
diseases, pulmonary insufficiency or serious organ 
failure. 

	 All patients underwent USG, IVU and CT before 
surgery to determine the size and location of the stones. 
Routine blood and urine tests, blood biochemistry, ECG 
and other examinations were completed to exclude 
surgical contraindications. Patients with urinary tract 
infection indicated by a routine urine test received a 
urine culture and a drug susceptibility test, and the 
appropriate antibiotics were used to treat the infection; 
prophylactic antibiotics were used 30 minutes. before 
surgery.
	 Under general anaesthesia, the patient’s affected side 
was raised by 30º-35º to maintain the oblique supine 
lithotomy position. After a routine disinfection towel 
was applied, the guide wire was first placed into the 
renal pelvis under the ureteroscope, and then the guide 
sheath of the F12/14 flexible ureteroscope was placed 
along the guide wire. After that, the ureteroscope was 
placed to locate the stones. A 200 μm holmium laser 
fibre was inserted into the channel of the flexible 
ureteroscope for lithotripsy. 
	 In the case of difficult lithotripsy, the position 
closest to the target renal calyces in the area between 
the inferior edge of the 12th rib, the posterior axillary 
line and the scapular line was selected as the puncture 
site. Under ultrasound guidance, the visual puncture 
system was used for PCNL into the lower calyces of 
the kidney. With the assembly of an F4.8 visualised 
nephroscope, a 200 μm holmium laser was placed 
for lithotripsy of lower calyceal stones under the 
nephroscope. Drainage was continued using a flexible 
ureteroscopic sheath, and some stone fragments were 
removed with a reticular basket under the ureteroscope. 
No nephrostomy tube was left after surgery, and the F5 
double ‘J’ tube was left indwelling in the ureter and 
urinary catheter.
On the first day at 9:00am after surgery, KUB or CT 
were performed again to understand the status 
of lithotripsy, stone discharge and the position 
of the double ‘J’ tube. When there were residual 
stones (>4 mm), postural therapy was administered 
postoperatively for auxiliary lithotripsy. If there were 
no obvious complications, the patients were discharged 
from the hospital on postoperative day one after the 
removal of the urinary catheter. The patients were 
reviewed one month after surgery, and the double ‘J’ 
tube was removed as appropriate. The stone removal 
was observed three months after surgery. Assessment 
of efficacy: VAS scores were recorded before and one 
day, 30 days and three months after surgery to evaluate 
the improvement of pain before and after surgery. 
According to a postoperative review based on KUB or 
CT, stone removal was identified when patients had no 
residual stones or the residual stones were <4 mm in 
size. The procedure was done by the surgeon group.
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RESULTS

	 The surgery was completed successfully in an 
average of 43.46 ± 10.04 minutes (32-67 minutes), 
and the visual puncture time was 2-4 minutes, with 
an average of 3.46 ± 0.69 minutes. The haemoglobin 
decreased by 0.6-1.2 g/L at one d after surgery, with 
an average of 0.95 ± 0.17 g/L. One case developed a 
fever, which was improved by symptomatic anti-
inflammatory treatment. The postoperative hospital 
stay was 1-3 days, with an average of 1.50 ± 0.64 days. 
The SFR was 85.71% (24/28) and 92.86% (26/28) at 
one day and 30 days after surgery, respectively. Two 
patients with residual stones greater than 0.6 cm in size 
underwent ESWL four weeks after surgery. Patients 
were followed up for three months after surgery and 
the SFR was revised to 96.43%, as shown in Table-II.
	 All patients were observed, and no cases of 
delayed bleeding or serious infection occurred during 
treatment and follow-up. In addition, there was a 
statistically significant difference in the VAS score of 
patients at one day, 30 days and three months after 
surgery when compared with that before treatment 
(p< 0.05). All patients’ pain was essentially relieved 
at 30 days and three months after surgery, and the 
difference in VAS score was statistically significant 
compared with that at 1d after surgery (p< 0.05), as 
shown in Table-III.

DISCUSSION

	 In this study, a combined therapy using needle-
like visual nephroscope-guided PCNL was applied 
simultaneously for the treatment of symptomatic 
refractory lower calyceal stones 1-2 cm in size that 
could not be managed with a flexible ureteroscope. 
Consequently, there was a relatively low SFR 
postoperatively, with only a few mild complications 
and a short hospital stay, which confirmed the safety 
and effectiveness of needle-like visual nephroscope-
guided PCNL combined with FURL.This is consistent 
with the research conclusion of Chinese scholars.4

	 Although percutaneous nephrolithotripsy is the 
gold standard for treating large stones5, it has the 
advantages of short surgical time and high stone 
clearance rate. However, the incidence of complications 
and decreased hemoglobin levels during percutaneous 
nephrolithotomy were significantly higher than those 
during FURL when the stones were greater than 2 cm.6 
Due to certain limitations in the curvature of the end 
of the flexible ureteroscope, especially when a holmium 
laser fiber is placed in the working channel, the sensitivity 
will decrease, and there is an infundibulopelvic angle 
(IPA) in the lower renal calices. Ureteroscopic treatment 
of lower renal calices stones has a high residual rate of 
stones7, especially when the IPA angle is less than 30o 
the stone clearance rate significantly decreases.8 

Application of Micro-Percutaneous Nephrolithotomy (Micro-PCNL)

Table-I: General data of the included patients.

Age (years) Stone size (cm)
Stone location Number of stones

Left kidney (%) Right kidney (%) Single (%) Multiple (%)

57.50 ± 12.49 1.63 ± 0.26 16 (57.14) 12 (42.86) 22 (78.57) 6 (21.43)

Table-II: Surgery and hospitalisation of patients.

Surgery time (min)
Visual 

puncture 
time (min)

Length of stay 
in hospital (d)

Decrease in 
haemoglobin 1d 

after surgery (g/L)

Stone clearance

1day (%) 30 days (%) 3 months (%)

43.46 ± 10.04 3.46 ± 0.69 1.50 ± 0.64 0.95 ± 0.17 24 (85.71) 26 (92.86) 27(96.43)

Table-III: Comparison of preoperative and postoperative VAS scores.

Time points

Before surgery 1 day after surgery 30 days after surgery 3 months after surgery

VAS score 7.57 ± 0.50 3.46 ± 0.79* 0.14 ± 0.36*Δ 0.04 ± 0.19*Δ

Note: *The difference was statistically significant when compared with that before surgery (p< 0.05);
ΔThe difference was statistically significant when compared with that 1 d after surgery (p< 0.05).
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	 The treatment effect of a single retrograde 
ureteroscopic surgery for 1-2 cm lower renal caliceal 
stones is not ideal. Moreover, Jeong et al.9 proposed 
that the stone clearance rate of percutaneous 
nephroscopy is higher than that of ureteroscopy for 
the treatment of lower calyceal stones. Therefore, we 
used retrograde ureteroscopic lithotripsy combined 
with ultrasound-guided F4.8 visual puncture system 
ultramicro channel percutaneous nephrolithotripsy to 
improve the stone clearance rate of lower renal calyx 
stones.
	 The reason why standard channel and microchannel 
percutaneous nephroscopy for the treatment of lower 
renal calyx stones is prone to bleeding and injury is 
that when the target renal calyx is the lower calyx, the 
channel pathway is longer. The F4.8 visual puncture 
system guided by ultrasound is more slender and has 
dual guiding and positioning functions. The puncture 
channel is monitored by ultrasound and conducted 
in areas with low blood flow. During the puncture 
process, various anatomical levels can be observed 
to avoid damage to blood vessels and surrounding 
organs. Stop the puncture after observing the stones 
and proceed with lithotripsy. In line with the concept 
of precision surgery, it can accurately reach the stone 
site, which is particularly important for patients with 
small caliceal stones in the anterior group of the lower 
calyx.
	 The stones in this area are not easy to find and are 
considered an independent risk factor for residual 
stones, avoiding damage caused by excessive 
puncture depth.10 Bader et al.11 employed a needle-
like visualised nephroscope for a visualised puncture 
during standard PCNL for the first time in 2011 and 
believed that this procedure could improve the safety 
of PCNL. In the same year, Desai et al.12 used Micro-
Percutaneous Nephrolithotomy for the first time, 
and the corresponding results supported its safety, 
efficacy and hence, feasibility in practice. A needle-
like visualised nephroscope can facilitate puncture 
under the dual visual conditions of ultrasound and an 
ultra-fine camera of the visual system, offering real-
time monitoring of the puncture at the anatomical 
level. In this way, it can effectively avoid blood vessels 
and important tissues so as to reduce the impact of the 
invasiveness of PCNL, which can be a disadvantage 
during Microperc.13 Wicaksono F et al. have concluded 
that micro-PCNL is superior to FURL in managing 
pediatric kidney stones, 10-20  mm in size based on 
their comparable SFR and fewer requirements of 
additional stenting procedures.14

	 Through this study,we summarizes the advantages 
of this surgery: (1) Visual puncture ultra-micro channel 
nephroscopy can use different guidance methods at 
different anatomical levels, making the display of 
puncture paths clearer and more accurate, reducing 
channel related complications and bleeding15; (2) The 
combination of dual mirrors reduces the dead angle 

of the renal calyx field of view and increases the stone 
clearance rate; (3) Visual puncture technology has a 
short Learning curve and is easy to master; (4) The 
simple operation space of the lower renal calyx is 
small, and a single retrograde soft mirror surgery or 
a single percutaneous nephroscopy surgery can easily 
lead to high pressure inside the calyx.16 This method 
can reduce the pressure inside the calyx, effectively 
reducing the “flying” of stone debris, and providing a 
clearer field of vision.

Limitations of this study: The study was a retrospective 
study with a relatively small sample size. Further 
prospective, large-scale randomised controlled studies 
are required to confirm the findings of our study.

CONCLUSIONS

	 Micro-Percutaneous Nephrolithotomy combined 
with FURL is safe and effective for the treatment 
of symptomatic refractory lower calyceal stones 
1-2 cm in size, offering the advantages of minimal 
trauma, accurate and effective surgery, a low rate of 
postoperative complications etc.

Conflicts of interest: None.

Source of funding: None.

REFERENCES
1.	 Türk C, Petřík A, Sarica K, Seitz C, Skolarikos A, Straub M, et al. 

EAU Guidelines on Interventional Treatment for Urolithiasis. Eur 
Urol. 2016;69(3):475-482. doi: 10.1016/j.eururo.2015.07.041

2.	 Cabrera JD, Manzo BO, Torres JE, Vicentini FC, Sánchez HM, Rojas 
EA, et al. Mini-percutaneous nephrolithotomy versus retrograde 
intrarenal surgery for the treatment of 10-20 mm lower pole renal 
stones: a systematic review and meta-analysis.  World J Urol. 
2020;38(10):2621-2628. doi: 10.1007/s00345-019-03043-8

3.	 Michel F, Negre T, Baboudjian M, Al-Balushi K, Oliva J, Gondran-
Tellier B, et al. Micro-percutaneous nephrolithotomy (Microperc) 
for renal stones, outcomes and learning curve.  Prog Urol. 
2021;31(2):91-98. doi: 10.1016/j.purol.2020.03.006 

4.	 Jiang K, Chen H, Yu X, Chen Z, Ye Z, Yuan H. The “all-seeing 
needle” micro-PCNL versus flexible ureterorenoscopy for lower 
calyceal stones of ≤ 2  cm.  Urolithiasis. 2019;47(2):201-206. doi: 
10.1007/s00240-018-1049-7

5.	 Vicentini FC, Serzedello FR, Thomas K, Marchini GS, Torricelli 
FCM, Srougi M, et al. What is the quickest scoring system to predict 
percutaneous nephrolithotomy outcomes? A comparative study 
among S.T.O.N.E score, guy’s stone score and croes nomogram. Int 
Braz J Urol. 2017;43(6):1102-1109. doi: 10.1590/S1677-5538.
IBJU.2016.0586 

6.	 Kilicarslan H, Kaynak Y, Kordan Y, Kaygisiz O, Coskun B, 
Gunseren KO,  et al. Unfavorable anatomical factors influencing 
the success of retrograde intrarenal surgery for lower pole renal 
calculi. Urol J. 2015;12(2):2065-2068.

7.	 Jung GH, Jung JH, Ahn TS, Lee JS, Cho SY, Jeong CW, et al. 
Comparison of retrograde intrarenal surgery versus a single-
session percutaneous nephrolithotomy for lower-pole stones 
with a diameter of 15 to 30 mm: A propensity score-matching 
study.  Korean J Urol. 2015;56(7):525-532. doi: 10.4111/
kju.2015.56.7.525

8.	 Resorlu B, Oguz U, Resorlu EB, Oztuna D, Unsal A. The impact 
of pelvicaliceal anatomy on the success of retrograde intrarenal 
surgery in patients with lower pole renal stones. Urology. 
2012;79(1):61-66. doi: 10.1016/j.urology.2011.06.031

9.	 Jeong CW, Jung JW, Cha WH, Lee BK, Lee S, Jeong SJ, et al. Seoul 
National University Renal Stone Complexity Score for Predicting 
Stone-Free Rate after Percutaneous Nephrolithotomy.  PLoS One. 
2013;8(6):e65888. doi: 10.1371/journal.pone.0065888 

Xiao-qiang Shi et al.



Pak J Med Sci     November - December  2023    Vol. 39   No. 6      www.pjms.org.pk     1615

Application of Micro-Percutaneous Nephrolithotomy (Micro-PCNL)

10.	 Li J, Wang W, Du Y, Tian Y. Combined use of flexible ureteroscopic 
lithotripsy with micro-percutaneous nephrolithotomy in pediatric 
multiple kidney stones.  J Pediatr Urol. 2018;14(3):281.e1-281.e6. 
doi: 10.1016/j.jpurol.2018.03.005

11.	 Bader MJ, Gratzke C, Seitz M, Sharma R, Stief CG, Desai M. The 
“all-seeing needle”: initial results of an optical puncture system 
confirming access in percutaneous nephrolithotomy.  Eur Urol. 
2011;59(6):1054-1059. doi: 10.1016/j.eururo.2011.03.026

12.	 Desai MR, Sharma R, Mishra S, Sabnis RB, Stief C, Bader M. Single-
step percutaneous nephrolithotomy (microperc): the initial clinical 
report. J Urol. 2011;186(1):140-145. doi: 10.1016/j.juro.2011.03.029

13.	 Cui Z, Gao Y, Yang W, Zhao C, Ma T, Shi X. Therapeutic effects of 
visual standard channel combined with F4.8 visual puncture super-
mini percutaneous nephrolithotomy on multiple renal calculi. Pak J 
Med Sci. 2018;34(1):110-114. doi: 10.12669/pjms.341.14236

14.	 Wicaksono F, Yogiswara N, Kloping YP, Renaldo J, Soebadi MA, 
Soebadi DM. Comparative efficacy and safety between Micro-
Percutaneous Nephrolithotomy (Micro-PCNL) and retrograde 
intrarenal surgery (RIRS) for the management of 10-20 mm kidney 
stones in children: A systematic review and meta-analysis. Ann 
Med Surg (Lond). 2022;80:104315.

	 Authors:

1.		 Xiao-qiang Shi,
2.		 Tao Ma,
3.		 Wentao Wang,
4.		 Zhenyu Cui,
5.		 Xin-yao Li,
	 Hebei University School of Basic Medical Sciences, 
	 Shijiazhuang 050013, 
	 Hebei, China.
6.	 Ying Gao,
1-4,6:	Department of Urology, 
	 Affiliated Hospital of Hebei University,
	 Baoding 071000, 
	 Hebei, China.

15.	 Gökce Mİ, Karaburun MC, Babayiğit M, Aydoğ E, Akpınar Ç, 
Süer E, et al. Effect of Active Aspiration and Sheath Location 
on Intrapelvic Pressure During Miniaturized Percutaneous 
Nephrolithotomy.  Urology. 2021;153:101-106. doi: 10.1016/j.
urology.2020.12.028

16.	 Tan D, Wu F, Huo W. Clinical Characteristics and Risk Factors 
of Systemic Inflammatory Response Syndrome after Flexible 
Ureteroscopic Lithotripsy. Arch Esp Urol. 2022;75(7):618-623. doi: 
10.56434/j.arch.esp.urol.20227507.89

Authors’ Contributions:

XS and WW: Designed this study, prepared this 
manuscript, are responsible and accountable for the 
accuracy and integrity of the work.
ZC and TM: Collected and analysed the clinical data.
XL and YG: Data analysis and significantly revised this 
manuscript.


	OLE_LINK1
	_Hlk71273857
	_Hlk71275002
	_Hlk71275451
	_Hlk71270220
	_Hlk71270833
	_Hlk70672587
	_Hlk71272516
	_Hlk70673638
	_Hlk70672674
	_Hlk70622285
	_Hlk70624907
	_Hlk70624888
	_Hlk70626772
	_Hlk70601279
	_Hlk70601395
	_Hlk70622356
	_Hlk70601462
	_Hlk70601619
	_Hlk70673592
	_Hlk71288227
	_Hlk71287852
	_Hlk71287440
	_Hlk71293557
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk79023485
	OLE_LINK45
	OLE_LINK21
	OLE_LINK20
	OLE_LINK28
	OLE_LINK13
	OLE_LINK19
	OLE_LINK26
	OLE_LINK7
	OLE_LINK5
	OLE_LINK32
	OLE_LINK10
	OLE_LINK29
	OLE_LINK31
	OLE_LINK33
	OLE_LINK34
	OLE_LINK30
	OLE_LINK37
	OLE_LINK38
	_GoBack
	_GoBack
	_GoBack
	_Hlk137302237
	_Hlk105489496
	_Hlk119921113
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_heading=h.gjdgxs
	_GoBack
	_GoBack
	_Hlk139380254
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk77978349
	_Hlk88244648
	_Hlk140034186
	_Hlk87111725
	_GoBack
	_Hlk141694297
	_Hlk140068976
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk105141832
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_GoBack
	_GoBack
	_Hlk123306339
	_Hlk123306377
	_Hlk123306427
	_Hlk123306475
	_Hlk123556758
	_GoBack
	_Hlk114897313
	_Hlk112576743
	_Hlk112575233
	_Hlk112576913
	_Hlk112579858
	_GoBack
	_GoBack
	OLE_LINK134
	_Hlk95205413
	_GoBack
	_Hlk120142761
	_GoBack
	_GoBack
	_GoBack
	bf0025
	_GoBack
	_Hlk108464293
	_Hlk106042765
	_Hlk137549796
	_GoBack
	_Hlk140747670
	_Hlk140747798
	_Hlk140747963
	_Hlk140748144
	_Hlk140747857
	_Hlk141181243
	_GoBack
	_Hlk140857000
	_GoBack
	_GoBack
	_GoBack
	_Hlk144556179
	_GoBack
	_GoBack
	_Hlk141182774
	_GoBack
	_Hlk140443205

