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Background

Bleeding in PCNL:

ü the most dreaded and unpredictable complication

de la Rosette, J. et al.: J Endourol 2011
ü PCNL Blood transfusion (CROES): 5.7%

Kumar, S. et al.: J Urol 2013
Desai, M. et al.: J Endourol 2004

ü Guy’s Stone Score: 

0% 2.3% 4.8% 22.2%

Guy’s I Guy’s II Guy’s III Guy’s IV

Vicentini, F. C. et al.: Urology 2014 



Background

1. Renal Access

4. Small tracts

3. Intercostal vessels

2. Fibrin sealant

Brödel, M.. Johns Hopkins Hosp.: Bull, p. 10, 1901
Sampaio FKB et al. J Urol. 1990

Clayman, R. et al.. J Urol, 132: 228, 1984
Stoller ML.et al. J Urol 152: 1977–1981, 1994

Strategies to reduce bleeding in PCNL: 

• puncture
• entry of the calix
• method of dilatation



Background

Bleeding in PCNL: alternative

Tranexamic Acid



Background

ü synthetic antifibrinolitic

Santos, A. T. et al.: Rev Bras Anestesiol, 57: 549, 2007
Pinosky, M. L. et al.:. J Card Surg, 12: 330, 1997

plasmin

t-PAurokinase

Plasminogen

Tranexamic acid



Methods

Tranexamic Acid

Placebo

ü Prospective, single-center, double-blinded 

ü Randomized (1:1), placebo controlled trial Vs.

Ø Study design:

ü Inclusion: adults + complex stones (Guy’s III – IV)

ü Exclusion: previous thrombotic event/ MDRD<30/ allergy



Methods

Ø Power analysis: 

ü Transfusion rate (Guy’s III – IV)

ü TXA: 5-fold reduction (blood transfusion rate)

ü 80% power

ü 2-sided 5% significance level
N = 96 patients per group

= 192 (total)



Methods

Ø TXA administration: 

ü 1g 

ü Anesthetic induction

• t/2: 2h

• before incision

Casati, V. et al.:. Anesthesiology, 94: 8, 2001

• no additional doses

Soslau, G., Horrow, J..: Am J Hematol, 38: 113, 1991

Santos, A. T. et al.: Rev Bras Anestesiol, 57: 549, 2007

Horrow, J. C. et al.:. Anesthesiology, 82: 383, 1995



Methods

Ø Endpoints:

1st:

2nd: 

ü complications

ü Effectiveness:

ü hemoglobin drop (immediately after PCNL, 12h, 24h)

ü blood transfusion rate

CT POD#1



Methods

Ø Intention-to-treat principle

Ø REDCap TM Software

Ø Clinical Trials (NCT02966236)

Ø Follow-up: ü POD#7 ü POD#30
ü clinical evaluation

Lachin, J. M.: Statistical considerations in the intent-to-treat principle. Control Clin Trials, 21: 167, 2000



CONSORT Flow diagram



Results

Ø Demographics:



Results

Ø Demographics:



Results

Ø Stone characteristics:



Results

Ø Operatory parameters:



Results

Ø Operatory parameters:



Results

Ø Operatory parameters:



Results

Ø Blood transfusion:



Results

Ø Blood transfusion:



Results

Ø Blood transfusion:



Results

Ø Hemoglobin kinetics:
P=0,001

P=0,005

P=0,002

Hemoglobin	Recovery:

Tranexamic	acid:
22.5	days	(IQR,	12.5	->	30+	days)

22.5	days



Results

Ø Hemodiluted hemoglobin:

Ross	et	al,	J	Am	Coll Surg.	2018
Ward	et	al,		Anesthesiology:	The	Journal	of	the	American	Society	of	Anesthesiologists.	1980;53(3)	



Results

Ø Parameters of hemostasy:



Results

Ø Success and 2nd procedure:



Results

Ø Complications:



Conclusions

Ø Results: ü Transfusion rate (p=0.003)

ü Hb drop (p=0.005 – 0.043 – 0.009)

ü SFR (p=0.03)

ü Complications (p=0.36)

ü Faster Hemoglobin recovery

Ø Inclusion of Tranexamic acid on PCNL Guidelines
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