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What is  re nal colic?

• Acute  and severe  loin pain caused by renal stones obstructing 
urinary flow 

• It is only when stones pass into and obstruct the  ureter that 
they cause  colic
 Thereby, ure te ric  colic is probably the  accurate  te rm

• Annual incidence  : 3 cases per 1000 
• 12% of men and 6% of women will have  one  episode  of renal 

colic at some stage  in the ir life  (Curhan, 2007).

Colic  / Colicky pain 
Spasmodic pain from a tubular 
hollow viscus
Muscular contraction of hollow 
tube such as colon, ureter or 
gallbladder, etc. 



Clas s ica l p re se ntation of re nal colic

• Colicky and constant ache fe lt in the  loin, and which rad iate s  to the  g roin or s crotum
• Inte rmitte nt pain occurs as a result of renal capsular distension and ureteric smooth muscle  

contraction lasting minutes to hours, interspersed with pain-free  intervals
• The severity of pain does not re late  to the  size  of the  stone 
• hematuria (erythrocytes >10) are  the  most significant predictors of acute  renal colic
• Often accompanied by nausea, vomiting and hematuria (Patients are  usually restless and cannot get 

comfortable, unlike  in peritonitic conditions where  patients tend to remain complete ly still. 
• Signs of sepsis, including fever, tachycardia and hypotension, may indicate  an obstructing stone with 

infection, necessitating intervention

 Location of stone and pain characteristics
• Upper ureter  ipsilateral testicular pain
• Mid ureter may simulate  appendicitis on the  right side  or diverticulitis on the  left side
• Lower  ureter : lower-quadrant pain radiating to the  tip of the  urethra, urinary urgency and frequency, 

and dysuria are  characteristic, mimicking the  symptoms of bacterial cystitis



Cause s  of re nal colic

• Most common - urinary tract stone
• Other causes

Intrinsic - blood clot, papillary necrosis etc.
Extrinsic – lymphadenopathy (mild and more 

chronic pain)



Pathophys iology

• Once renal stone  get stuck in the  ureter,
- Increase  in the  intraluminal pressure  from ureteric obstruction stretches nerve 
endings in the  mucosa and produces the  colicky pain

- If the  stone becomes lodged and unable  to move, these  muscles go into spasm
Smooth muscle  in the  wall of the  ureter contracts as it tries to move the  stone

- Prolonged isotonic contraction leads to increased production of lactic acid which 
irritates both slow-type A and fast-type C –fibers

- Afferent impulses are  generated that travel to the  spinal cord at the  T11-L1 levels, 
with subsequent projections to higher levels of the  central nervous system.

-This pain can be perceived in any organ sharing the  urinary tract innervation such 
as the  gastrointestinal organs and other components of the   genitourinary system



Acute  ure te r obs truction

• Firs t 1.5 h re nal pe lvic  p re s sure  and  re nal b lood  flow both incre ase
• Ne xt 4 h, re nal pe lvic  p re s sure  re mains  high but re nal b lood  flow s tar ts  to de c line
• Afte r that, de c line  in both re nal pe lvic  p re s sure  and  re nal b lood  flow

1) Initial high renal pelvic pressure  – pros tagland ins : preglomerular vasodilatation 
 diuresis that further increases renal pelvic pressure
Nitric  oxide  - reduce preglomerular vascular resistance

2) Decrease  in renal blood flow  increase  in intrarenal resistance caused by preglomerular 
vasoconstriction
• Mediators of vasoconstriction  : No consensus but candidates are  angiotensin II, thromboxane A2, 

antidiuretic hormone and endothelin

3) Decline  in ureteric pressure   decrease  in glomerular filtration rate  and an increase  in the  venous and 
lymphatic reabsorption of urine
• GFR ↓ :  ↓ net hydraulic pressure  gradient across the  glomerular capillaries

↑ tubular pressure  caused by the  increase  in ureteric pressure



Tre atme nt

• Two key concepts
1) Effective  pain control

2) Maximal preservation of renal function by re lease of ureteric obstruction



Analge s ics

• Non-s te roidal anti-inflammatory drugs (NSAIDs) and  Opiate s  are  the  mainstay of 
treatment

• NSAIDs  : preferred analgesia in acute  renal colic 
- longer duration of efficacy, reduced need for further analgesia compared to opiates
- fewer side effects compared to opioids and paracetamol 

Thus, NSAIDs should be used as first line  analgesia unless a patient has a contraindication 
to their use  
(e.g. history of peptic ulceration, known or suspected renal impairment, severe  asthma)

• After emergent re lief of renal colic, oral Tx with diclofenac is effective as short-term prophyl
axis of new colic episode especially during the first 4 days.

• IM, IV, Oral, Rectal, Sublingual : Former route  have best analgesic effect. 



NSAID

- Block pros taglandin-induced  e ffec t
(afferent arteriolar vasodilatation which causes diuresis and pelvic pressure)

- Reduce local edema and inflammation, inhibit the  stimulation of ureteral smooth muscle   
which is responsible  for increased peristalsis and subsequently increase ureteric pressure
- Potentially interfere  with the kidney’s autoregulary reponse to obstruction with marked      

reduction of renal blood flow

• Side effects
- NSAIDs can further diminish renal function in patients with an obstruction, particularlythose with 
preexisting renal impairment

- Serious gastrointestinal S/E 



COX-2 inhib itors

• COX-2 inhibitors can prevent the  PGE- mediated downregulation of aquaporin channels 
and major sodium channels in response to obstruction

• Decrease in hydrostatic pressure  within the tubules may provide an additional mechanism 
for the  NSAID-mediated reduction in intrapelvic pressures

Low GI side effect 
Inhibits renal vasoactive substances 



Othe r analge s ics
• Parace tamol

Showed benefit over opioids
Intravenous paracetamol should be  offered if NSAIDs cannot be  used or have not been effective. 

• Opioids
- There  was no benefit of opioids for pain re lief over NSAIDs or paracetamol. 
Only be  considered if both NSAIDs and intravenous paracetamol were  contraindicated or not 

effective. 

• Antispasmodics 
- No benefit in terms of pain re lief when compared with NSAIDs 

• Desmopressin
- Synthetic analogue of vasopressin   antidiuretic effect, suppress pelvic muscular contractility

• Diuresis 
- Discouraged in the presence of obstruction 

(increase intraluminal pressurereduction of effective peristalsis)









Seve rity of re nal colic  pa in and  appropriate  tre atme nt



Hydration

Fluids versus no fluids, Outcome 1 Pain > 6 hours.

Forced (2 L IV over 4 hours) vs minimal (20 mL per hour) hydration, 
Outcome 2 Analgaesic use  (morphine equivalents). No re liable  evidence in the  literature  to 

support the  use  of diuretics and high 
volume fluid therapy for people  with 
acute  ureteric colic.

Potential positive  therapeutic impact of 
fluids and diuretics to facilitate  stone 
passage



Imme diate  inte rve ntion

Indications)
• The presence of an obstructed infected kidney
• Obstruction of a solitary kidney
• Bilateral obstruction
• intractable  pain or vomiting

Immediate  D-J  ins e r tion or PCN
Catheter-re lated, Stent-re lated symptoms should be considered



Me dical Expuls ive  The rapy

• Calcium channel 
- Ureteral contraction is induced by increase  of cytoplasmic free  calcium and the  function of calcium 
channels
- CCBs inhibit the  spontaneous rhythmic activity of the  ureter and calyces
- Prostaglandins and calcium influx to the  cells induce contractions
CCBs such as verapamil and nifedipinee have led to the  use  of these  substances for MET

• Adrenergic receptors
- a1A, a1B, and a1D / distal ureter has the  higher distribution of a1 adrenergic receptors

• Phosphodiesterase  (PDE) types 1, 2, and 4
- Intracellular messenger molecule  (cAMP. cGMP) regulates cellular response to extracellular stimulation

 Possible Agents for MET
: a-blockers, anticholinergics, PDE5 inhibitors, calcium channel blockers, beta-3 agonist, and corticosteroids



Summary

• NSAIDS (ketorolac, diclofenac), which act directly by inhibiting prostaglandin-induced 
effects, and opioids  (pethidine, meperidine, morphine, and tramadol) are  commonly used 
as analgesic agents to re lieve renal colic

- First choice should be NSAIDs if not contraindicated. 
- Opioid should be avoided for possible  side effect and addiction. Nonetheless, opioid is  
medical

therapy of choice during pregnancy

• Urete ra l s tenting , PCN ins e r tion should be considered for intractable  pain or vomiting, 
infectious condition or impaired renal function caused by obstruction
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