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Learning Objectives

By the end of the session, you should be able to:

1. define the various types of haematuria

2. become familiar with the different terminology commonly used

3. appreciate the clinical significance of haematuria

4. identify the management goals

5. take appropriate initial management steps

6. arrange and interpret relevant investigation and imaging results

7. identify the indications for specialist referral

8. formulate an appropriate follow-up and on-going management plan 



Haematuria

Definition

– Presence of blood or red blood cells in urine



Causes of haematuria



Terminology and classification of 
haematuria

H
a

e
m

a
tu

ri
a

Visible

Painful

Painless

Non-visible

Asymptomatic 
(aNVH)

Symptomatic 
(sNVH)

Spurious

False positive

Factitious

Globinuria

Myoglobinuria

HaemoglobinuriaPigmenturia



Examples of discoloured urine

P
ig

m
e

n
tu

ri
a Blue/green

Pseudomonas infection

Medications Amitriptyline, Indomethacin, promethacin, 
triamterene

Orange
Medications Phenzopyridine, laxatives/phenolphthalein, rifampin, 

sulfasalazine

Dark yellow
Bilirubin

Food (Carrots, riboflavin, Vit A)

Medications Sulfonamides, chloroquine, phenacetin

Red
Porphyria

Beets,berries

Food coloring (Rhodamine B)

Medications Phenothiazines, Phenazopyridine,Adriamycin, 
rifampin, Phenytoin



Overall management goal

Exclusion of biologically significant underlying uro-pathology



Urological significance of haematuria

aNVH
without 
risk factors 
0.5-5%

aNVH with 
risk factors 
7-20%

sNVH
(Transient 
causes 
excluded)

VH 10-25%

Bladder
80%

Renal 
parenchymal

10%

Upper tract 
urothelial

7%

Prostate
3%

Cancer detection

Bladder Renal parenchymal

Upper tract urothelial Prostate



Risk factors for bladder cancer



Initial management: Exclude transient and false haematuria

Exclusion 

Spurious/False haematuria

False positive 
dipsticks

PV/PR

Discoloration

•Beetroot, blackberries, rhubarb

•Billirubinuria

•Rifampicin, doxorubicin, 
chloroquine

UTIs

Non-urological causes

Exercise-induced

Viral illness

Trauma

Instrumentation



Learning objectives: End of part 1

Part 1

1.define the 
various types 

of 
haematuria

become 
familiar with 
the different 
terminology 
commonly 

used

appreciate 
the clinical 

significance 
of 

haematuria

identify the 
management 

goals

Part 2

1.take 
appropriate 

initial 
management 

steps

arrange and 
interpret 
relevant 

investigation 
and imaging 

results

Part 3

1.identify the 
indications 

for specialist 
referral

1.Part 
4

1.formulate 
an 

appropriate 
follow-up and 

on-going 
management 

plan 



Suggested initial GP management
H

is
to

ry

Risk stratification

Limiting factors in likely 
management (e.g. 
contrast allergies)

E
x
a
m

in
a
ti
o
n Pulse, BP

Abdomen

+/-DRE

+/-PV

In
v
e
s
ti
g
a
ti
o
n
s EUC: Creatinine and 

eGFR

Random urine for 
albumin:creatinine ratio

Dipstick

*(MSU + red cell 
morphology)

*(Urine cytology series)

Others: FBC, 
Coagulation profile, STI 

PCR, PSA



Haematuria: Confirmation urine tests
Guidelines Confirmation of 

haematuria

Imaging Urine 

cytology/biomarkers

BAUS Single freshly voided 

urine 1+ haem on 

dipstick

No current 

recommendation

Ultrasound suggested by 

working group

No

NICE Single freshly voided 

urine 1+ haem on 

dipstick

No current 

recommendation

Ultrasound suggested by 

working group

No

AUA *Urine microscopy CTIVP No

ACT Health (TBC) *Urine microscopy CTIVP Cytologyx3

Cxbladder Triage under 

trial



Case 1: 72F “I passed blood in my 
urine!”

How would you verify the presence of blood in 
the urine?



Confirmation of haematuria: Levels of 
confidence

– Different levels of confidence for 
positivity

• Unverified reports of discoloration
– Bilirubinuria

– Beeturia

– Factitious

• Urinalysis
– Freshly voided

– Dropper/syringe 

– 1+ (or more) positive haem

• Microscopy
– Fresh, clean-catch

– RCPA: RBC >10x108/L (chamber 
count)

– Also commonly accepted: 3 RBC/HP 
field (centrifuged) 

– *Check local preference

Report of 
discoloration

Positive urine 
analysis

Microscopy, cell 
count: unobserved 

collection

Microscopy, cell 
count: direct 

observed collection



Dipsticks

Relies on oxidation of an organic peroxide on the 
test strip by the peroxidase-like activity of 
haemoglobin. 

Good overall accuracy in primary care settings: 
– Single (1+ or more) positive haem in freshly voided 

sample

Disadvantages Advantages

•Oxidising agents

•Bacterial peroxidase

•Bleach

•Myoglobinuria/haemoglobinuria

False positive

•Reducing agents

•Ascorbic acidFalse negative



Dipstick-microscopy equivalence 
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+100-200 

RBC/HPF

40-100 
RBC/HPF

10-40 
RBC/HPF

1-10 
RBC/HPF



Case 1: Outcome

++ dipstick

Initial MSU RC10-100 but contaminated

Repeat clean MSU negative for blood with urine microscopy

Completed negative urological investigations

Confirmed PV bleeding

Subsequent uterine cancer diagnosis treatment

Message:

• Dipstick and urine microscopy are not equivalent

• Urine microscopy generally considered “Gold standard” in the urology setting



Confirmation of haematuria in urology

Urine microscopy

Fresh, clean-catch
RCPA: RBC >10x108/L 

(chamber count)

Also commonly 
accepted: 3 RBC/HP 

field (centrifuged) 

*ACT Health referral 
(TBC)



Use freshly voided sample

5 HR 24 HR 72 HR

91%
72%

65%

9%
18%

35%

DELAY IN MICROSCOPY CAUSES DECREASE IN RBC COUNT

RBC count RBC degrade



Haematuria: Imaging

Guidelines Confirmation of 

haematuria

Imaging Urine 

cytology/biomarkers

BAUS Single freshly voided 

urine 1+ haem on 

dipstick

No current 

recommendation

Ultrasound suggested by 

working group

No

NICE Single freshly voided 

urine 1+ haem on 

dipstick

No current 

recommendation

Ultrasound suggested by 

working group

No

AUA Urine microscopy CTIVP No

ACT Health (TBC) Urine microscopy CTIVP Cytologyx3

Cxbladder Triage under 

trial



Case 2: 17 M recurrent visible haematuria proven 
on microscopy and otherwise negative 
laboratory investigations

How do you decide which imaging modality to 
use?



Advantages of CTIVP/CTU



Disadvantages of CTIVP



Dutch Association of Urologist



Case 2: Outcome

MSU confirmed haematuria, urine cytology negative

U/S bladder right-sided mass, right hydronephrotic atrophic kidney

CTIVP additional findings multiple “metastatic nodes”

History of “micturition attack”

Familial paraganglioma (extra-adrenal pheochromocytoma) 

Endocrinology/endocrine surgery/radiation oncology/urology multidisciplinary management

Message:

U/S as initial imaging choice is reasonable to avoid radiation exposure in younger patient 

CTIVP usually used in all cases other than aNVH



Haematuria: Cytology and biomarkers

Guidelines Confirmation of 

haematuria

Imaging Urine 

cytology/biomarkers

BAUS Single freshly voided 

urine 1+ haem on 

dipstick

No current 

recommendation

Ultrasound suggested by 

working group

No

NICE Single freshly voided 

urine 1+ haem on 

dipstick

No current 

recommendation

Ultrasound suggested by 

working group

No

AUA Urine microscopy CTIVP No

ACT Health (TBC) Urine microscopy CTIVP Cytologyx3

Cxbladder Triage under 

trial



Case 3: 55M microscopy confirmed 
painless visible haematuria with 
negative CTIVP

What additional urine test may be helpful?



Clinical use of biomarkers in bladder cancer 
detection

Molecular and genetic basis for bladder 

cancer

Bladder cancer

Less 
common

• Chromosomal deletion 
with gene mutations

• Retinoblastoma 
inactivation

• H-ras defects

Common

• Chromosomal deletion

• Fibroblast growth 
factor receptor 3 
activation

Cxbladder Triage NPV 98.5%

Cxbladder
Triage risk 

assessment

Phenotype

•Age

•Gender

•Haematuria

•History of 
smoking/exposure

Genotype

•IGFBP5

•HOXA13

•MDK

•CDK1

•CXCR2



Urine cytology vs Cxbladder Triage



Role of  Cxbladder Triage in 
haematuria management

May be possible to by-pass 
flexible cystoscopy to rigid 
cystoscopy

Positive

Still require timely urological
investigation to exclude other 
significant uro-pathology

Negative



Case 3: Outcome

Initially reluctant to undergo cystoscopy

Non-smoker: -ve cytology and Cxbladder Triage

Low PSA, normal DRE, -ve FHx

Cystoscopy and biopsy prostatic ductal adenocarcinoma

No other pathology

Radical surgery after completion of staging

Message:

Important to remember bladder cancer is not the only possible cancer cause



Learning objectives: End of part 2

Part 1

1.define the 
various types 

of 
haematuria

become 
familiar with 
the different 
terminology 
commonly 

used

appreciate 
the clinical 

significance 
of 

haematuria

identify the 
management 

goals

Part 2

1.take 
appropriate 

initial 
management 

steps

arrange and 
interpret 
relevant 

investigation 
and imaging 

results

Part 3

1.identify the 
indications 

for specialist 
referral

1.Part 
4

1.formulate 
an 

appropriate 
follow-up and 

on-going 
management 

plan 



Significant haematuria for referral

Urology

Visible 
haematuria

sNVH
Persistent 
(2/3) aNVH

*AUA: any 
aNVH



Referral guidelines

There is currently no Australian guideline

Guidelines VH sNVH aNVH

BAUS • Refer all cases

• For >45y.o. refer as suspected cancer if 

no transient cause

• Refer all cases

• For >60y.o. refer as suspected cancer if no 

transient cause or has elevated WCC

• For >40y.o. refer as non-urgent

NICE • Refer all cases

• For >45y.o. refer as suspected cancer if 

no transient cause

• Refer all cases

• For >60y.o. refer as suspected cancer if no 

transient cause or has elevated WCC

• For >40y.o. refer as non-urgent

AUA • Refer all cases • Refer all cases • Refer all cases >35y.o

• <35y.o. + risk factors

ACT Health (TBC) • Refer all cases without transient causes 

as suspected cancer

• Refer all cases

• Refer as suspected cancer if

• imagine/cytology suggest cancer

• or has risk factor for urological 

cancer

• Refer all cases >35y.o.

• Refer as suspected cancer if

• imagine/cytology suggest 

cancer

• or has risk factor for 

urological cancer



sNVH bladder cancer risk factors: age, 
dysuria, WCC



Age-based guidelines: who will miss out?



Implications for Australia



When to refer to urologist? What to 
consider in real practice

Patient 
factors and 
preference

ResourcesPathology

• Guidelines often focus on best use of 

limited resources and the nature of the 

pathology

• Patient factors are also known to influence 

guideline recommendations

• Patient’s preference should be addressed

• Banks J et al., Lancet Oncol 2014; 15:232-

40

• 85% patient surveyed would want a referral for 

investigation of symptoms attributed to have 

only a 1% risk of cancer



Learning objectives: End of part 3

Part 1

1.define the 
various types 

of 
haematuria

become 
familiar with 
the different 
terminology 
commonly 

used

appreciate 
the clinical 

significance 
of 

haematuria

identify the 
management 

goals

Part 2

1.take 
appropriate 

initial 
management 

steps

arrange and 
interpret 
relevant 

investigation 
and imaging 

results

Part 3

1.identify the 
indications 

for specialist 
referral

1.Part 
4

1.formulate 
an 

appropriate 
follow-up and 

on-going 
management 

plan 



Case 4: 82M previous recurrent 
intermediate-risk bladder cancer on NOAG 
and recent development of dementia now 
due for regular 3-monthly check cystoscopy

What issues would you discuss with the patient, 
family and the urologist?



Global

managemant

QOL

Competing 
comorbidities

Support
Patient’s 

preference

Disease 
treatment 

and progress

Confirmed urological cancer 
diagnosis: Issues for GP consideration

Experts in seeing the big picture

Whenever appropriate, advocate for and 

facilitate with

– Compliance

– Additional specialist opinion

– Discontinuation of 

treatment/surveillance

– Advanced directive



Case 4: Outcome

Cystoscopy surveillance was suspended indefinitely in consultation with patient, family and GP

GP monitoring with 6 monthly u/s, MSU, cytology

Accepting the chance of missing bladder cancer diagnosis ~10%

Message: 

“…just because we can does not mean we should…”

GPs are often best placed to advocate for the evolving need of their patients



Case 5: 27M transient malaise and 
painless visible haematuria; discharged 
from urology service after negative 
urological work-up with discharge 
instruction “to follow-up with GP ”

What exactly is “…to follow-up with GP”?



Negative urological work-up: What 
now?

The probability of missing malignant disease 

overall was 1.7% (95% CI, 0.95–3.04) but 

this rose sharply to >4% for males over 60 

with macroscopic haematuria. 

For those with non-visible haematuria, the 

percentage probability of missed malignant 

disease was less than 1%.

Other considerations:

– Nephrology review

– Repeat investigation after 3-5 years



Guidelines on follow-up

Guidelines Nephrology referral Repeat urological investigation

BAUS/NICE <40y.o. with

• eGFR<60

• ACR >30

• HT

• VH

• sNVH

AUA Dysmorphic RC, proteinuria, cell casts, 

renal impairment

Consider if persistent/recurrent 

haematuria after 3-5 years

Clinician’s judgement

ACT Health (TBC) Dysmorphic RC, proteinuria/ACR>30, 

cell casts, renal impairment

Consider if persistent/recurrent 

haematuria after 3-5 years

Clinician’s judgement



Case 5: Outcome

Nephrology review and subsequent biopsy proven IgA nephropathy under monitoring

Message:

End of urology management is not the end of haematuria management



Learning objectives: End of part 4

Part 1

1.define the 
various types 

of 
haematuria

become 
familiar with 
the different 
terminology 
commonly 

used

appreciate 
the clinical 

significance 
of 

haematuria

identify the 
management 

goals

Part 2

1.take 
appropriate 

initial 
management 

steps

arrange and 
interpret 
relevant 

investigation 
and imaging 

results

Part 3

1.identify the 
indications 

for specialist 
referral

1.Part 
4

1.formulate 
an 

appropriate 
follow-up and 

on-going 
management 

plan 



QUESTIONS

Next: Summary



Summary

Objectives covered

1. define the various types of haematuria

2. become familiar with the different 
terminology commonly used

3. appreciate the clinical significance of 
haematuria

4. identify the management goals

5. take appropriate initial management steps

6. arrange and interpret relevant 
investigation and imaging results

7. identify the indications for specialist 
referral

8. formulate an appropriate follow-up and 
on-going management plan 

Take 
home 
messages

Be mindful of false haematuria

Aim to exclude biologically significant pathologies

Major UK and USA guidelines have differences and 
limitations

No Australian management guideline currently

ACT Health Urology Department developing referral 
guideline

Patients ultimately have to decide what is acceptable risks to 
them 

Negative urological work-up common

Nephrology follow-up should be considered in some cases

Clinician’s judgement for repeat urological investigations



END OF PRESENTATION

Hin Fan Chan MBBS FRACS (Urology)



Renal stone disease

Hin Fan Chan MBBS FRACS (Urology)



EPIDEMIOLOGY

Renal stone disease



Renal stone disease: Epidemiology  
Peak age Seasonal risk Male Female

Estimated life 

time risk

1 in 10 1 in 35

Calcium oxalate 

stones

Peak age 50-60 Unchanged 7:3

Uric acid stones Peak age 60-65 +7% 

summer/autumn

4:1

Infection stones Peak age F22-55; 

M55-70

-10% 

Autumn/winter

2:3

Predisposing co-

morbidity

18% 25%

DETECT 1 showed 7.5% of haematuria cases identified renal stone disease

Around 2-5% of true renal colic has no evidence of any haematuria



Renal stone disease: Examples of 
acquired contributing factors

Inflammatory bowel
36%

Hyperthyroid
7%

Hyperparathyroid
3%

UTIs
46%

Prolonged immobilisation
8%

Contributing factors in %

Inflammatory bowel Hyperthyroid Hyperparathyroid UTIs Prolonged immobilisation



STONE FORMATION THEORIES

Renal stone disease



Pathways of stone formation

Renal stone

Supersaturation

Inhibitor 
deficiency

Stasis

Nucleation, 
aggregation, 

retention

Free 
crystal

Randell’s 
plaque

Bellini 
duct plug



Stone formation: New insights



Stone formation pathway: Overview

Mineral formation within 
the tubules in the 

proximal renal medulla
interstitial mineralisation

Randall’s plaque 
formation in the papilla

Randall’s 
plaque serves 
as a nidus on 
which stones 

form



Medulla-papilla complex: Structures



Medulla-papilla complex: Gradients 
and functions



Medulla-papilla complex: 
Mineralisation

Mineral formation within 
the tubules in the 

proximal renal medulla
interstitial mineralisation

Randall’s plaque 
formation in the papilla

Randall’s 
plaque serves 
as a nidus on 
which stones 

form



INITIAL MANAGEMENT IN GENERAL 
PRACTICE

Renal stone disease



Renal stone disease: Initial 
management principles

Goals of initial 
management

Establish a 
working 

diagnosis

Exclude other 
significant 
differential 
diagnosis

Exclude 
complications

Symptoms 
relief

Assess 
vulnerability

Trial of 
conservative 
management 
and review 
progress



Renal colic: diagnostic accuracy
CT  95% sensitivity; 95% specificity

•CT features of obstruction

•Hydronephrosis 80% sensitivity.     

•Hydroureter  80%

•PN stranding  50%

•Renal swelling 60%

•Periureteric rim 60% 

IVP  80% sensitivity; 90% specificity

Haematuria 60% PPV; 85% 
sensitivity

Flank pain 40-70% PPV

USS  50% sensitivity

Plain film 50% sensitivity all-comers; 
70% radiologists



Clinical diagnosis of renal 
colic in general practice 
setting

Typical 
acute loin 
to groin 

pain 
(<12hr)

Confirmed 
haematuria

Normal 
appetite

Clinical 
diagnosis

• Sensitivty 89%

• Specificity 
99%

Eskelinen M et al Eur. Urol. 1998; 34:467-73



Renal stone disease: Initial 
management principles

Goals of initial 
management

Establish 
working 

diagnosis

Exclude other 
significant 
differential 
diagnosis

Exclude 
complications

Symptoms 
relief

Assess 
vulnerability

Trial of 
conservative 
management 
and review 
progress

• Initial working diagnosis based on clinical 

symptoms and signs is reasonably accurate.



Exclude other differential diagnosis

Differential diagnosis

See also haematuria

GIT inflammation/obstruction

Appendicitis

Mesenteric ischemia

AAA

Musculoskeletal

Suggestions

True ureteric colic has very little specific signs

Look out for the following signs if symptoms

not typical:

• Pulse and BP

• Murphy’s sign

• Peritonism

• Hernia 

• Musculoskeletal

• PV bleeding

• Factitious haematuria



Renal stone disease: Initial 
management principles

Goals of initial 
management

Establish a 
working 

diagnosis

Exclude other 
significant 
differential 
diagnosis

Exclude 
complications

Symptoms 
relief

Assess 
vulnerability

Trial of 
conservative 
management 
and review 
progress

• Initial working diagnosis based on clinical 

symptoms and signs is reasonable.

• Initial exclusion of other differential diagnosis 

based on the absence of certain clinical 

symptoms and signs is reasonable.



Renal stone disease: Natural outcomes

Ureteric 
colic

**Urosepsis

**Obstructive 
nephropathy

**Collecting 
system 
rupture

*Retained 
stone

*Refractory 
pain

Spontaneous 
passage



Spontaneous ureteric stone passage

Two thirds pass within 4 weeks (Hubner 1993)

< 4mm diameter - more than 80% chance of passage

< 7mm

• Proximal ureter - 25%

• Mid ureter - 45%

• Distal ureter - 70%

Likelihood of passage related to location and size



Suggested initial laboratory investigations in 
general practice setting

MSU

• Haematuria

• Gram stain+ 
culture

• pH

• Specific 
gravity

• Protein and 
cell casts

• Crystals 

EUC

• Cr +eGFR

• Calcium(c)

FBC

• WCC

*Consider

• bhcg

• Uric acid

• Coagulation

• Imaging



Renal colic imaging: Qualitative 
comparison

CTIVP CTKUB U/S

Confirmation of working 

diagnosis
+++ +++ +

Exclusion of other 

significant differential 

diagnosis

+++ ++ +

Assess disease extent +++ +++ +

Exclude complications +++ ++(+) +

Treatment planning +++ +++ +



Ultra-low dose CTKUB

As low as 1mSv 
(comparable to digital KUB 

x-ray)

Lower specificity and 
sensitivity 95%



Enhanced non-contrasted CT stone analysis

Single energy 
Laplacian 

filter Dual energy x-
ray analysis



CT with Dual Energy X-ray 
Analysis

Different materials demonstrate different energy 

absorption when exposed to different level of 

energy of X-ray 



CT with DEXA: Uric acid stone



CTIVP with DEXA: PCNL planning



Laplacian filtered single energy CT



Renal stone disease: Initial 
management principles

Goals of initial 
management

Establish 
working 

diagnosis

Exclude other 
significant 
differential 
diagnosis

Exclude 
complications

Symptoms 
relief

Assess 
vulnerability

Trial of 
conservative 
management 
and review 
progress

• Initial working diagnosis based on clinical 

symptoms and signs is reasonable.

• Initial exclusion of other differential diagnosis 

based on the absence of certain clinical 

symptoms and signs is reasonable.

• FBC EUC MSU CT provide best additional 

information on diagnosis and complications



Mechanism of pain

Local trauma 
and 

inflammation

Ureteric 
spasm

Proximal 
acute 

dilatation

Ureteric colic

• Worst pain 
ever?



NSAID: Analgesia of choice 

Prostaglandin induced 
increase in glomerular 
blood flow to attempt 
restoration of GFR

Obstructed collecting 
system pressure rise 

Stretching of  peritoneum 
activates pain receptors

Prostaglandins also 
cause ureteric smooth-
muscle spasm 

Reduce prostaglandin-
mediated pain response
Meta-analysis (36 RCT, 
4887 patients)
Superior to opiates but 
comparable to 
paracetamol pain relief at 
30min 

O
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s
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u
c
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e
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u
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Unilateral obstruction and transient renal 
impairment

5.6 % study population

• 1926 patients without CKD

• Defined as eGFR < 60 ml/min/1.73 m2

Independent factors

• Age (45 and above)

• HT

Indicators for sub-clinical CKD?



Likely causes of renal impairment in 
unilateral obstruction

R
e
n
a

l 
d
e

ra
n
g

e
m

e
n

t
Pre-renal Dehydration

Environmental

N/V Inadequate 
intake

N/V Fluid loss

Post-renal

Contralateral 
kidney

Inadequate 
compensation

Ipsilateral 
kidney

Pyelo-lymphatic 
reabsorption

Urine 
extravastion



Tips on hydration

Fluid 
intake 
objectives:

Adequate hydration Most cases of AKI are due to 
dehydration

Avoid excess hydration 
and forced diuresis

Avoid further overdistention of collecting 
system

Consider evidence from vasopressin 
pilot studies

Be specific with instruction 
to avoid water intoxication

Water with a mix of other oral fluid

Citrus juice



Renal stone disease: Initial 
management principles

Goals of initial 
management

Establish 
working 

diagnosis

Exclude other 
significant 
differential 
diagnosis

Exclude 
complications

Symptoms 
relief

Assess 
vulnerability

Trial of 
conservative 
management 
and review 
progress

• Initial working diagnosis based on clinical 

symptoms and signs is reasonable.

• Initial exclusion of other differential diagnosis 

based on the absence of certain clinical 

symptoms and signs is reasonable.

• Confident exclusion of complications such as 

UTIs, collecting system rupture and renal 

impairment from obstruction require 

laboratory tests and imaging.

• Risk of acute kidney injury in unilateral 

ureteric colic is <6%.

• NSAID is the analgesia of choice

• Fluid intake to maintain hydration but not 

toexcess.



Assess vulnerability to complications  

Aim to avoid complications

Avoid 
complications

Urospesis

Obstructive 
nephropathy

Refractory pain

Establish what is acceptable risks

Patient 
factors and 
preference

The old and the 
young

Poor physiological 
reserve

Single kidney

Transplant kidney

Pregnancy

Geographical or 
social isolation

Resources

Local urology 
referral process 

Local emergency 
access

Pathology

Bilateral vs 
unilateral

Likelihood of 
spontaneous 

passage

Likelihood of 
complications



Renal stone disease: Initial 
management principles

Goals of initial 
management

Establish 
working 

diagnosis

Exclude other 
significant 
differential 
diagnosis

Exclude 
complications

Symptoms 
relief

Assess 
vulnerability

Trial of 
conservative 
management 
and review 
progress

• Initial working diagnosis based on clinical 

symptoms and signs is reasonable.

• Initial exclusion of other differential diagnosis 

based on the absence of certain clinical 

symptoms and signs is reasonable.

• Confident exclusion of complications such as 

UTIs, collecting system rupture and renal 

impairment from obstruction require 

laboratory tests and imaging.

• NSAID is the analgesia of choice with risk of 

kidney injury in well hydrated otherwise 

healthy individuals extremely low.

• Fluid intake to induce diuresis should be 

avoided.

• Clinician’s judgement on appropriateness to 

trial conservative management



MET: current international guidelines



Medical expulsion therapy: How good 
is the evidence?



Medical Expulsion Therapy: Practical 
considerations

Side-effects

• “There is possibly no 
difference between groups 
in MAEs, but αblockers 
may cause orthostatic 
hypotension and dizziness, 
especially when combined 
with antihypertensive 
medication.” 

Patient’s value and 
preference

• α-blockers as MET is an 
off-label use of this drug 
class. 

• “The panel believes that for 
most patients the possible 
benefit (small decrease in 
number of pain episodes 
and small reduction of 
hospitalisations) outweighs 
the risk of AEs.”

Use in practice

• The duration of α-blockers 
treatments in the RCTs 
was typically 4 weeks or 
until stone clearance. 

• Tamsolusin was the most 
commonly prescribed 
αblocker, given as a single 
dose of 0.4 mg per day.   



Mirabegron: Use in medical expulsion



Renal stone disease: Initial 
management principles

• Initial working diagnosis based on clinical 

symptoms and signs is reasonable.

• Initial exclusion of other differential diagnosis 

based on the absence of certain clinical 

symptoms and signs is reasonable.

• Confident exclusion of complications such as 

UTIs, collecting system rupture and renal 

impairment from obstruction require 

laboratory tests and imaging.

• NSAID is the analgesia of choice with risk of 

kidney injury in well hydrated otherwise 

healthy individuals extremely low.

• Fluid intake to induce diuresis should be 

avoided.

• Clinician’s judgement on appropriateness to 

trial conservative management

• 2 weeks NSAID, paracetamol, adequate 

hydration, tamsulosin, +/-miragegron

Goals of initial 
management

Establish 
working 

diagnosis

Exclude other 
significant 
differential 
diagnosis

Exclude 
complications

Symptoms 
relief

Assess 
vulnerability

Trial of 
conservative 
management 
and review 
progress



WHEN TO REFER TO UROLOGY 
SERVICE? 

Renal stone disease



Renal stone disease: GP vs urological 
management principles

General practice

Timely 
referral if 
indicated

Establish 
working 

diagnosis

Exclude other 
significant 
differential 
diagnosis

Exclude 
complications

Symptoms 
relief

Assess 
vulnerability

Trial of 
conservative 
management 
and review 
progress

Urology

Timely 
intervention 
if indicated

Establish 
working 

diagnosis

Exclude other 
significant 
differential 
diagnosis

Exclude 
complications

Symptoms 
relief

Assess 
vulnerability

Trial of 
conservative 
management 
and review 
progress



Urological intervention 
objective:

Ureteric 
colic

Urospesis

Obstructive 
nephropathy

Pain/distress
Spontaneous 

passage

Retained stone

Prevention or management of complications with 

drainage via retrograde stent or nephrostomy 



Renal stone disease: 
Management overview

Completion of 
treatment

Intervention
Urology 
Referral

Progress 
review

Confirmed 
uncomplicated 
ureteric colic

Conservative 
initial 

management

Unresolved

Initial drainage

Dissolution 
therapy

Confirm resolution 
and stent removal

PCNL/ESWL
As per elective 

ureteropyeloscopy

Retrograde stent
As per elective 

ureteropyeloscopy

Percutaneous 
nephrostomy + 
antegrade stent

As per elective 
ureteropyeloscopy

Uncomplicated 
distal small stone

Primary 
ureteroscopy + 

stent
Stent removal

Confirmed 
resolution

Review for 
residual stones

Elective 
ureteropyeloscopy

Stent removal



WHAT CHANGES ARE LIKELY TO 
IMPACT GP?

Renal stone disease



Renal stone surgeries: Increasing 
retrograde endoscopic treatment



Delay in post-stent ureteroscopy is associated 
with increased post-operative sepsis risk



Transition to single use equipment

Disposable flexible ureteroscopes

Lithovue, Pusen

• Enhanced image resolution

• Preserved deflection with thick LASER fibre

• Contained damage and cost when use in the setting of 
expanded indications

Disposable cystoscope for stent 

removal

Isiris

• Single operator

• Outpatient or bed-side local aesthetic



LASER technology improvement

Higher power 100W/120W LASER

Fragmentation: Directed 
very high energy 1J: low 

frequency 3-5Hz

Dusting: Low energy 
200-500mJ: very high 

frequency 40-50Hz 

Popcorning: Undirected 
higher energy 500-

600mJ: high frequency 
20-40Hz



Retrograde flexible pyeloscopy for 
larger stones



What to expect in the future?

Cost effective single-use equipment Improved LASER technology

Expanding indications for retrograde endoscopic 
treatment

More timely follow-up surgery

Faster patient management 
but more stents



TROUBLE SHOOTING: URETERIC 
STENT 

Urological management 



Stent related complications

Stent 
complications

Displacement

Stent colic

Haematuria

UTIs

Encrustation

Lost to follow-
up



Stent colic and related 
haematuria

Stent 
colic

Stent 
ureteritis

Stent 
cystitis

Micturition 
cycle: 
Reflux

Micturition 
cycle: 

Mucosal 
contact

Mimics symptoms of stent displacement and 

stent related UTIs.



How common is stent colic?



Predictors for stent colic 
and related morbidities

Distal loop location across midline is the only 

consistent predictor in the same study

However the stent length has no statistical 

correlation to distal coil location



Stent colic management

Investigations

•MSU
•FBC
•EUC

Imaging

•KUB x-ray
•CTIVP
•CTKUB

Analgesia

• Paracetamol

• NSAID

Uncertain

• Antibiotic

• Tamsulosin

• antispasmodic



Mirabegron: Stent colic relief



Stent displacement

10% stent with extraction string dislodge within 7 days

May worsen discomfort if distal coil migrates across bladder midline

May fail to provide relief to obstruction if migrate entirely distal to obstruction site

KUB x-ray generally appropriate as initial imaging

Prompt urology review and patient fasting if displaced



Stent related UTIs and 
encrustation

(Polyurethane 
stent) foreign 

body

Urine 
composition

Urea-splitting  
organism 

Biofilm and 
mineral 
seeding 

Stent 
encrustation

Cystitis symptoms common without +ve

microbiology

Empirical short course antibiotic based on 

clinician’s judgement while culture results 

pending is very reasonable



Stent encrustation risk 

9.20%

47.50%

76.30%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

Encrustation rate

Stent encrustation

<6wk 6-12wk >12wk



Stent: Lost to follow-up

Awareness and education

10% still DNA
Monga M. The Dwell Time 
of Indwelling Ureteral 
Stents – the clock is ticking 
but when should we set 
the alarm? J Urol
2011;185:387

Barcode and electronic registry

13% still missed
Lynch MF, Ghani KR, 
Frost I, Anson KM. 
Preventing the forgotten 
ureteric stent:results from 
the implementation of an 
electronic stent 
register.BJU Int 
2007;99:245–6

?Combine with wristband

Encrustation

Infection

Disintegration

Obstruction

Kidney unit 
loss



ASYMPTOMATIC STONES FOLLOW-UP

Urological management 



Rise in asymptomatic stone diagnosis

5 047 patients undergoing screening CT colonography found the screening prevalence of 
asymptomatic urolithiasis was 7.8%

Average 2.1 stones per patient

• Boyce CJ, Pickhardt PJ, Lawrence EM, Kim DH, Bruce RJ. Prevalence of urolithiasis in asymptomatic adults: objective determination using low dose 
noncontrast computerized tomography. J Urol 2010; 183: 1017–21 



Previous studies on natural history

Natural history of retained non-obstructive 
renal calculi

2-10% adverse event 
annual risk

Glowacki 1992 
(n=107) 32% episode 
of renal colic within 2 
yrs 50% symptomatic 
within 5yrs (10% per 

yr)

Hubner 1993 (n=63) 7 
year outcomes:  45% 
increased in size 70% 

symptomatic 40% 
required surgery

Burgher 2004 (n=300) 
77% increased in size 

26% required 
intervention

conflicting 
results

stone progression 
rates ranging from 

32% to 77%, 

spontaneous stone-
passage rates 

between 12.5% and 
29.1%



A contemporary study of natural 
history

238 patients median follow-up was 63 (12–132) months

between 2005-2016



Contemporary study results



Summary of study findings

• 1yr: 3.4%

• 3yr:18.9%

• 5yr:30.7%

Risk of adverse 
events

• Spontaneous passage: 14.6%

• Surgical interventions: 26.6%

Risk of clinically 
significant outcomes

• Spontaneous passage: Patients aged <50 years, with smaller 
stones, and no stone growth

• Need for surgery: <50 years and stone growth >1 mm per year
Predictors



Absolute vs relative indications for 
interventions in the study
Interventions required

Not required
74%

Required
26%

INTERVENTIONS

Indications for interventions

Pain without 
relocation

30%

Relocation to 
ureter 
25%

Stone growth
16%

UTIs 
13%

Renal 
derangement

10%

Patient's 
choice

6%

INDICATIONS



Study findings for acute adverse events?

• 1yr: 3.4% (1.7%)

• 3yr: 18.9% (9.45%)

• 5yr: 30.7% (15.35%)

Risk of adverse 
events

• Spontaneous passage: 14.6%

• Surgical interventions: 26.6% 

Clinical 
outcomes

• Spontaneous passage: Patients aged <50 years, with smaller 
stones, and no stone growth

• Need for surgery: <50 years and stone growth >1 mm per year
Predictors



QUESTIONS?

Next: Summary



Summary

Take 
home 
message

Clinical diagnosis and 
trial of conservative 
management in selected 
cased reasonable 

Clinical symptoms/signs and office 
dipstick

Practical and still accurate

NSAID essential AKI risk minimal

MET Define end-points accordingly

Additional testing and 
verification essential in 
urology setting

CT, urine microscopy verification 
preferred

ACT Health referral pathway 
under further development

Evolving technology and 
expanding treatment 
indications

Expect to see more patients with stent Be familiar with stent colic 
management 


