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Abstract
Kidney stone is a common problem in population and had medical or surgical treatment. Surgery treatment had many technique,
but now, Percutaneous Nephrolithotomy (PCNL) is a standard surgery care of renal calculi. In recent years, surgeons defined
modification methods of PCNL such as tubeless PCNL and totally tubeless PCNL. These modified methods were associated with
less complication, reduced hospitalization and cost-effectiveness. The safety and efficacy of PCNL and tubeless PCNL in treatment
of staghorn calculi were approve by researcher in recent years. The aim of this review is to evaluated the potential role of totally
tubeless PCNL in treatment of staghorn calculi. Our finding was very low about this topic but show that totally tubeless PCNL
potentially can be safe and effective for treatment patients with staghorn calculi. However, further studies with larger sample size
are need to investigate the effectiveness of this technique in patients with staghorn calculi.
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1. Introduction
Kidney stones affected about 10% of people and consider as a most common causes of pain in urology patents. This
disease has a high rate of recurrence and about 70% of patients’ comeback with this problem (1). There are various
invasive and non-invasive options such as open surgery, extracorporeal shock wave lithotripsy (ESWL) or
percutaneous nephrolithotomy (PCNL) that used for treatment Renal calculi (2,3). While, PCNL, that was first
introduced by Fernstrom and Johansson as a minimally invasive procedure (4), has been accepted as a standard method
of care for removal of large and complex renal calculi (2,3). In recent years, many modifications techniques and
instrumentation of PCNL results to introduce new methods such as Tubeless PCNL and Totally Tubeless PCNL. The
purpose of these modifications were to reduced patient’s pain, Time of hospitalization, Time of Surgery, analgesic
requirement, post-surgery complication and costs (5-11). The aim of this study is review the possible potential of
Totally Tubeless PCNL technique to treatment Staghorn calculi.
2. Methods
A papers search was conducted on Google.Scholar, MEDLINE and Sciencedirect databases using the following
keywords: percutaneous nephrolithotomy, totally tubeless percutaneous nephrolithotomy, stone and staghorn. Using
these keywords, a long list of references was available. There were no language restrictions, but after calibration of
search by available full text and specialty for totally totally tubeless percutaneous nephrolithotomy and staghorn
keywords, even in text of articles, only 7 study was founded. Finally, a quick skim through the abstracts of all citations
was performed to ensure relevance to this particular review, but only 1 study reported totally tubeless percutaneous
nephrolithotomy efficacy in staghorn calculi as a part of their results.
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3. Totally Tubeless PCNL Technique
standard PCNL had four steps that include; access to the kidney, dilatation of the tract (access site), nephroscopy and
fragmentation of stones, and finally inserting a nephrostomy tube (7,10). In this procedure, a 30Fr Amplatz sheath is
placed after dilatation of the tract and calculi are retrieved after fragmentation. Either a double J (DJ) stent is placed
or Ureteric catheter is retained. A nephrostomy tube is placed post procedure for haemostatic tamponade effect and to
access the system in case of significant residual fragments. Routinely 20-24 Fr tube nephrostomy drainage is advocated
after PCNL (9,11). After some modification, tubeless PCNL was introduced as a standard PCNL without of
nephrostomy tubes. This changes, reduce patients pain, hospital stay and post operation infection rate. Finally, totally
tubeless PCNL explain as a new type of PCNL procedure without nephrostomy tube and DJ stent or Ureteric catheter
replacement. totally tubeless PCN was associated with lower hospitalization time and post-operative pain (12-15).
4. Effectiveness of Totally Tubeless PCNL on Staghorn Calculi
There are some study evaluated the role of tubeless PCNL on treatment of staghorn calculi. Lee et al. (2013) compare
the efficacy of tubeless PCNL and Standard PCNL in Patients with staghorn calculi. For this aim, 59 and 106 patients
were surgery by tubeless and standard PCNL technique, respectively. There was no significant difference between
patient’s primary data and stone size. After surgery, stone free rate was reported 78% in tubeless PCNL and 69.8% in
standard PCNL technique (P>0.05). also, complication such as fever, bleeding and infection were same in two groups.
Finally, their research shown tubeless PCNL had the same outcome in compare with conventional PCNL and could
be preferred in patients with staghorn calculi (16). Lai et al. (2016) reported single center experience of tubeless PCNL
procedure in 1000 cases. In their study, 173 patients with staghorn calculi surgery by tubeless PCNL and their results
shown this technique was associated lower stone free rates (45%), longer post-operative hospitalization time (3.8 d)
and higher postoperative fever (15%) (5). Wang et al. (2011) before these studies reported that tubeless PCNL was a
safe, efficacious, and cost-effective option in renal staghorn calculi and associated with low morbidity, short hospital
stay, high stone-free rate, and early return to normal activity (17). In the literature review, only one study by
Moosanejad et al. (2016) reported efficacy of totally tubeless PCN on staghorn calculi as a part of their results.
Moosanejad et al. compare of totally tubeless percutaneous nephrolithotomy and standard percutaneous
nephrolithotomy in a randomized clinical trial study. In their study, 5 patients in standard PCNL group and 7 patients
in totally tubeless PCN group had staghorn calculi. Their results shown only two patients with staghorn (one patient
in each group) experienced morbidity. Moosanejad et al. concluded totally tubeless PCNL is a safe and effective
technique and can be suggested for patients with staghorn stones. They believe that a normal peristaltic ureter is the
best drainage tube (7).
Conclusion
This review show that totally tubeless percutaneous nephrolithotomy potentially can be safe and effective for treatment
patients with staghorn calculi. However, further studies with larger sample size are need to investigate the
effectiveness of this technique in patients with staghorn calculi.
Reference
1. Moe OW. Kidney stones: pathophysiology and medical management. Lancet 2006; 367: 333–344, doi: 10.1016/
S0140-6736(06)68071-9.
2. Preminger GM, Assimos DG, Lingeman JE, Nakada SY, Pearle MS, Wolf JS, et al. Chapter 1: AUA guideline on
management of staghorn calculi: diagnosis and treatment recommendations. J Urol. 2005; 173:1991-2000.
3. Armitage JN, Irving SO, Burgess NA. British association of urological surgeon’s section of endourology:
percutaneous nephrolithotomy in the United Kingdom: results of a prospective data registry. Eur Urol. 2012; 61:118893.
4. Fernstrom I, Johannson B. Percutaneous nephrolithotomy. A new extraction technique. Scand J Urol Nephrol. 1976;
10:257-9.
5. Lai WH, Jou YC, Cheng MC, Shen CH, Lin CT, Chen PC. Tubeless percutaneous nephrolithotomy: Experience of
1000 cases at a single institute, Urological Science (2016), http://dx.doi.org/10.1016/j.urols.2016.04.004.

Page | 23

Hajializadeh Kerdabadi E.

Journal of Scientific Achievements 2017; 1 (1): 22–24

6. Tirtayasa PMW, Yuri P, Birowo P, Rasyid N. Safety of tubeless or totally tubeless drainage and nephrostomy tube
as a drainage following percutaneous nephrolithotomy: A comprehensive review, Asian Journal of Surgery (2016),
http://dx.doi.org/10.1016/ j. asjsur.2016.03.003.
7. Moosanejad N, Firouzian A, Hashemi SA, Bahari M, Fazli M. Comparison of totally tubeless percutaneous
nephrolithotomy and standard percutaneous nephrolithotomy for kidney stones: a randomized, clinical trial. Braz J
Med Biol Res. 2016;49(4): e4878. doi: 10.1590/1414-431X20154878.
8. Moosanejad N, Isapour A, Fazli M, Bahari M, Barzegarnejad A. Effectiveness of totally tubeless percutaneous
nephrolithotomy; a retrospective study. Int J Med Invest 2014; 3 (4): 123-126.
9. Khan A, Rahiman M, Verma A, Bhargava R. Tubeless per cutaneous nephrolithotomy: is it the present standard of
care? Int Surg J 2017; 4 (1): 117-120.
10. Limb J, Bellman GC. Tubeless percutaneous renal surgery: review of first 112 patients. Urology 2002; 59: 527–
531, doi: 10.1016/S0090-4295(01)01627-2.
11. Desai MR, Kukreja RA, Desai MM. A prospective randomized comparison of type of nephrostomy drainage
following percutaneous nephrostolithotomy: large bore versus small bore versus tubeless. J Urol. 2004; 172:565-7.
12. Shah HN, Sodha HS, Khandkar AA, Kharodawala S, Hegde SS, Bansal MB. A randomized trial evaluating type
of nephrostomy drainage after percutaneous nephrolithotomy: Small bore v tubeless. J Endourol. 2008; 22:1433-9.
13. Limb J, Bellman GC. Tubeless percutaneous renal surgery: Review of first 112 patients. Urology. 2002; 59:52731.
14. Zilberman DE, LipkinME, de la Rosette JJ, Ferrandino MN, Mamoulakis C, Laguna MP, et al. Tubeless
percutaneous nephrolithotomy - The new standard of care? J Urol. 2010; 184:1261-6.
15. Garofalo M, Pultrone CV, Schiavina R. Tubeless procedure reduces hospitalization and pain after percutaneous
nephrolithotomy: results of a multivariable analysis. Urolithiasis. 2013; 41:347-53.
16. Lee SC, Kim CH, Kim KT, Kim TB, Kim KH, Jung H, et al. Is tubeless percutaneous nephrolithotomy a feasible
technique for the treatment of staghorn calculi? Korean J Urol 2013; 54: 693-6.
17. Wang CJ, Chang CH, Huang SW. Simultaneous bilateral tubeless percutaneous nephrolithotomy of staghorn
stones: a prospective randomized controlled study. Urol Res 2011; 39: 289–294, doi: 10.1007/s00240-010-0342-x.

Page | 24

