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Percutaneous 

Nephrolithotomy(PCNL)
หมายถึง การผ่าตดัรกัษาน่ิวในไตโดยการสอ่งกลอ้งผ่านรูผิวหนงับรเิวณเอว

โดยการเจาะท่ีไต ขยายแผล สอ่งกลอ้งแลว้คีบน่ิวออกมา



Stepping for PCNL

1. Access

2. Tract Dilatations

3. Nephroscopy with stone 

disintegration

4. Drainage



Access

Tract Dilatations



Nephroscopy with stone disintigration

Drainage



Complications associated with 

percutaneous nephrolithotomy
 Complication rates for PNL reportedly range from 20-83%

 Overall complication rate  : 21.5%

 Minor complications : The most common 

 nephrostomy tube leakage (15%) 

 transient fever (10-30%)

 Major complications

 Renal collecting system injury : 8%

 Adjacent organs injury : colon, liver, spleen, diaphragm : 0.3-1%

 Violation of the pleural space : upper pole access : 16%

 Pneumothorax, hydrothorax, both : 64% need ICD

 Bleeding : 0.5%

 Infection : SIRS/Sepsis : 0-3% 

 Death : 0.1-0.7%



Adrenal Insufficiency

 In the perioperative setting 

 the incidence of acute adrenal insufficiency is estimated to be 

between 0.01% and 0.1%

 Mohler and colleagues 

 performed a retrospective review of 6947 urologic procedures in 

glucocorticoid-treated patients. 

 Only one case of perioperative AI was identified (0.01% of patients).



Postoperative Sudden Hypotension Due 

to Relative Adrenal Insufficiency

 Mean arterial pressure = cardiac output (CO) x SVR 

 CO = heart rate x stroke volume

 Systemic blood pressure : 3 mechanisms : Neurohumoral 

pathways

1. Sympathetic nervous system

2. Renin-angiotensin system

3. Arginine-vasopressin system

Hypothalamic–Pituitary–

Adrenal Axis



Cortisol

 Improvement of impaired vasomotor tone 
in the vascular system

 Increase sensitivity of catecholamine 
receptors

Potentiates production of catecholamines

Regulation of the distribution of body fluids



Arginine-vasopressin system

Vasopressin 

peptide hormone 

that is synthesized in the hypothalamus 

stored in the posterior pituitary gland 

primarily regulates serum osmolality and 

enables cardiovascular stability



Hypothalamic–Pituitary–

Adrenal Axis

Primary  Adrenal 

insufficiency

Secondary Adrenal 

insufficiency

Tertiary  Adrenal insufficiency

: Common

: Long term exogenous 

glucocorticoids administration





Cortisol

 Normal plasma cortisol levels (5-25 ng dL-1) 

 do not exclude diagnosis in the presence of acute disease

 A cortisol concentration of <3 ng dL-1 

 indicates the diagnosis of adrenal insufficiency

 A cortisol concentration of <20 ng dL-1 

 after ACTH stimulation test also indicates the diagnosis of adrenal 
insufficiency

 A plasma cortisol concentration of 25 ng dL-1 in the presence of 

acute stress excludes the diagnosis of adrenal crisis. 



Relative adrenal insufficiency

1. Inadequate cortisol response in stress 

conditions such as critical diseases 

2. Despite normal serum cortisol 

concentrations(5-25 ng dL-1) 



Etomidate

 Associated with transient inhibition of adrenal 

steroidogenesis

 Inhibit the 11beta-hydroxylase enzyme responsible for 

converting 11beta-deoxycortisol into cortisol within 

the adrenal gland

 Should be used judiciously in the critically ill patient



Risk Assessment

:development of adrenal insufficiency in the perioperative period

 Daily dose of steroids (>20 mg/day of prednisone or equivalent)

 Duration of steroid therapy (>3 weeks)

 Suppression of the HPA axis based on serum testing (cortisol 
level, ACTH stimulation test)

 High degree of physiologic stress (surgery, trauma, burns, 
infection)

 Primary or secondary adrenal insufficiency requiring steroid 
replacement therapy



Adrenal insufficiency (AI) 

Treatment

 Patients with primary adrenal insufficiency (AI) 

 usually require both mineralocorticoid and glucocorticoid 

replacement 

 Most patients with secondary or tertiary AI 

 have intact aldosterone synthesis 

 and usually only require glucocorticoid
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