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ESWL  

• ESWL is abbreviation for                    Extracarporeal Shock Wave Lithotripsy. 

• Is a minimally invasive        exposes patients to less anesthesia, and yields 

equivalent stone-free rates in appropriately selected patients. 

• Shockwaves are generated and then focused onto a point within the body. The 

shockwaves propagate through the body .  

• lithotripsy unit consist from 4 basic components:  

(1)  shockwave generator ; which either  

 

 

(2) focusing system, The focusing system is used to direct 

and concentrate the shockwaves.  

(3) coupling mechanism ; a coupling system is needed to minimize the dissipation 

of energy of a shockwave as it traverses the skin surface. The medium used usually 

are water and a coupling gel like those used with ultrasonography provides an 

excellent interface with skin. 

(4) imaging / localization unit.               Three  methods commonly used to localize 

stones include fluoroscopy ,  ultrasonography or both . 

Mechanism of Action 

A stone fragmentation is thought to occur through a combination of methods, including 

compressive and tensile forces, erosion, shearing, spalling, and cavitation. Of these 

various forces, the generation of  compressive , tensile forces and cavitation are 

thought to be the most important. 

 

Factors affect the outcome of extracorporeal shockwave lithotripsy (ESWL): 

1-Stone-related factors:   including: 

• stone burden (size and number) As stone size approaches 2 cm, the likelihood 

of success with ESWL decrease. 

• =Electro hydraulic. 

• =Piezoelectric. 

• =Electromagnetic 
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• Stone composition 

The density and ability of a stone to resist ESWL is based in part on the composition of 

the stone. Stones composed of calcium oxalate dihydrate, magnesium ammonium 

phosphate, or uric acid tend to be softer and to fragment more easily with ESWL. 

Stones composed of calcium oxalate monohydrate or cystine, are harder and are less 

susceptible to ESWL.  

• Stone location 

Lower-pole calculi : Although ESWL can fragment stones in the lower pole of the 

kidney, the resulting stone-free rate is decreased because of the difficulty in passing 

stones from this location.  

Ureteral calculi : Fragmentation of proximal stones is more effective than mid or distal 

stones.  

2-Clinical factors :the patient’s tolerance of symptomatic events, associated urinary 

tract infection, solitary kidney, and abnormal ureteral anatomy). 

3-Technical factors : equipment availability for treatment and costs. 

 

Indications 

ESWL is the "Treatment of Choice" for: 

1. Small renal stones(Less than 2 cm.), proximal and distal ureteric stone. 

2. Patients unfit for surgery or anesthesia 

3. Previously operated patients 

 

Contraindications 

Contraindications to the use of ESWL are few, but include: 

1. Pregnancy 

2. Bleeding diatheses 

3. Uncontrolled urinary tract infections 

4. Severe skeletal malformations and severe obesity, which will not allow targeting           

o         of the stone 

5. Arterial aneurysm in the vicinity of the stone treated 

6. Anatomical obstruction distal of the stone 

 

 

 



 

Complications: 

I- Renal complications 

1. Bacteriuria , Bacteremia is less common 

2. Post-ESWL hematuria is usually mild and transient.  

3. perinephric hematoma. Subcapsular hematoma  

4. Stone fragments may pass with a minimal amount of discomfort. In some patients, 

the comminuted stone fragments pile up in the ureter, creating a virtual column of 

stone called steinstrasse.  

5. Renal atrophy, although uncommon, can result from renal vascular or severe 

atherosclerotic disease.  

 

II- Other (non-renal) complications: 

Less-common complications may include : 

(1) pulmonary contusion, (2) pancreatitis, (3) splenic hematoma, (4) impaired liver 

functions (transient), and (5) biliary colic with inadvertent fragmentation of adjacent 

biliary stones. 

 

Outcome and Prognosis 

In appropriately selected patients, the overall success rate of extracorporeal shockwave 

lithotripsy (ESWL) is higher than 90% for stone clearance. Compared with 

ureteroscopic removal of stones, ESWL leads to less complications and shorter 

hospital stays.  

 

 

 

 

 

 



LASER 

• Laser is an acronym that stands for Light Amplification by the Stimulated 

Emission of Radiation.  

• The 3 characteristics differentiate laser light from natural light include coherence 

(the photons are all in phase), collimation (they travel parallel with no divergence), 

and monochromaticity (they all have the same wavelength and, therefore, the same 

color if within the visible light spectrum). 

• Different lasing mediums (which can be solid, liquid, or gas) emit photons in 

different wavelengths , this is at least partly responsible for the unique characteristics 

of a particular laser.  

• The wavelength of laser light can be proportional to the depth of penetration into 

specific tissues. The longer the wavelength, the deeper the expected penetration.  

• Tissue composition and molecular absorption are among several other factors that 

determined the laser end effect.  

for example: 

� The neodymium:yttrium-aluminum-garnet (Nd:YAG) laser, produces light in the 

near infrared region (1060 nm) and penetrates to a depth of approximately 5-10 mm in 

most tissues (at its wavelength, Nd:YAG is not absorbed by hemoglobin or water in 

any significant quantity).  

� The CO2 laser with a wavelength of 10,600 nm (longer wavelength, thus should 

penetrate more deeply) penetrates only to a depth of less than 1 mm because its 

wavelength is very highly absorbed by tissue water. Ultimately, laser energy and tissue 

characteristics interact in a complex manner that determines the degree of absorption, 

penetration, reflection, and scattering of laser energy. 

• Lasers effects               thermal, mechanical, photochemical, and tissue-welding 

effects (which is actually mediated through thermal energy).  

• The most common utilization is the thermal effect, whereby light energy is absorbed 

and transformed into heat. This results in the denaturation of proteins at 42-65°C, the 

shrinkage of arteries and veins at 70°C, and cellular dehydration at 100°C. Once water 



has completely evaporated from tissue, the temperature rapidly rises, carbonization 

then occurs at 250°C, and, finally, vaporization occurs at 300°C. 

• The mechanical effect results, for example, when a very high power density is 

directed at a urinary calculus and a column of electrons is freed rapidly at the stone 

surface. This creates a plasma bubble that swiftly expands and acts like a sonic boom 

to disrupt the stone along stress lines. 

• The photochemical effect refers to the selective activation of a specific drug or 

molecule, which may be administered systemically but is taken up in selected tissues. 

By activation of the molecule or drug by a specific wavelength of light, the molecule is 

transformed into a toxic compound(s), often involving oxygen-free radicals that can 

cause cellular death through destruction of DNA crosslink. This is a novel approach to 

destroying superficial skin or mucosal malignant and premalignant lesions. Lasers are 

ideally suited because of their power and specific wavelength. 

• Finally, the tissue-welding effect is derived by focusing light of a particular 

wavelength to induce collagen cross-linking by adding proteinaceous materials (e.g., 

50% human albumin, also known as tissue solder) directly to the tissue edges to be 

welded . 

Laser types and clinical applications 

1- Ruby laser 

The ruby laser was the first visible laser produced using a synthetic ruby crystal.  

2- CO2 laser 

The CO2 laser had a wavelength of 10,600 nm. it vaporizes water-dense tissues to a 

superficial depth of less than 1 mm.  

3- Neodymium:yttrium-aluminum-garnet laser 

The Nd:YAG laser emits a beam at 1064 nm (near infrared). The 1064-nm wavelength 

allows for a relatively deep penetration of as much as 10 mm . It has good hemostatic 

(coagulates blood vessels as much as 5 mm in diameter) and cutting properties . 

4- Potassium-titanyl phosphate crystal laser 



This laser, also known as a potassium-titanyl phosphate (KTP) laser, yields a green 

visible light beam of 532 nm by passing an Nd:YAG-produced beam (1064 nm) 

through a KTP crystal that doubles its frequency and halves its wavelength.  

5- Dye lasers 

The lasing medium is an organic liquid dye that must be excited optically by another 

laser or flash lamp.  

6- Alexandrite laser 

This is another tunable laser composed of a chromium-doped mineral known as 

alexandrite.  

7- Holmium:yttrium-aluminum-garnet laser 

Holmium:YAG (Ho:YAG) is a somewhat recent addition. It emits a beam of 2150 nm. 

This laser energy is delivered most commonly in a pulsatile manner. The absorption 

depth in tissue is 1-2 mm, as long as it is used in a water-based medium.  

Indications for laser types ; 

1-  For soft-tissue incisions (eg, urethral strictures, posterior urethral valves,  

endopyelotomy,     bladder neck contractures), use Ho:YAG, Nd:YAG, or KTP. 

2- For resection and ablation (eg, benign prostatic hyperplasia [BPH], TCC, 

condylomata, penile carcinoma, bladder and skin hemangiomata), use Nd:YAG, 

Ho:YAG, KTP, diode, or CO2. 

3 - For lithotripsy (renal pelvis, ureter, and bladder stones), use Ho:YAG, , pulsed 

dye, or alexandrite. 

4 - For tissue welding (eg, vasovasotomy; urethral reconstruction for hypospadias, 

strictures, diverticula, or fistulas; pyeloplasty, bladder augmentation, and continent 

urinary diversion), use diode, KTP, Nd:YAG, or CO2. 

 


