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development of chronic pain after surgery (15, 16) (level of evidence: 2b).

Table 8: Physiological consequences of post-operative pain

Condition Consequences Ref. LE
Stress response to 
surgery

• �Tissue trauma results in release of mediators of inflammation and 
stress hormones

• Activation of this ‘stress response’ leads to:
- retention of water and sodium 
- increase in metabolic rate 

8 2a

Respiratory 
complications

• Shallow breathing
• Cough suppression
• Lobular collapse
• Retention of pulmonary secretions
• Infections 

9 2b

Cardiovascular 
complications

• Hypertension
• Tachycardia
• Increased myocardial work, which may lead to:

- myocardial ischaemia
- angina
- infarction 

• �These are the most common cardiovascular complications after 
urological surgery

10 2b

Thromboembolic 
complications

• �Reduced mobility due to inadequate pain management can lead 
to thromboembolic episodes

11 2a

Gastrointestinal 
complications

• Gastric stasis 
• Paralytic ileus
• These occur often, mostly after open urological operations

12 2b

Musculoskeletal 
complications

• �Prolonged confinement to bed due to inadequate pain 
management leads to: 
- reduced mobility
- muscle atrophy

13 3

Psychological 
complications

• �Peri-operative pain may provoke fear and anxiety, which can lead 
to:
- anger
- resentment
- hostility to medical and nursing personnel

• These symptoms are often accompanied by insomnia 

13, 14 3

LE = level of evidence

5.2.1 	 The aims of effective post-operative pain management 
The aims of effective post-operative pain management are:
•	 to improve the comfort and satisfaction of the patient 
•	 to facilitate recovery and functional ability
•	 to reduce morbidity
•	 to promote rapid discharge from hospital (1-3) (level of evidence: 1a).

Recommendation	G R
• �Post-operative pain should be treated adequately, to avoid post-operative complications and 	 B  

the development of chronic pain
GR = grade of recommendation

5.3 	 Pre- and post-operative pain management methods
5.3.1	 Pre-operative patient preparation:
•	 patient evaluation
•	 adjustment or continuation of medication in order to avoid abstinence syndrome
•	 pre-medication as part of multi-modal analgesia
•	 �behavioural-cognitive interventions for the patient and family with the aim of alleviating anxiety and 

fear of post-operative pain. This in turn leads to a reduction in the amount of analgesia required post-
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operatively and better and more efficient pain management (1) (level of evidence: 1a). 

During this phase, patients should be informed about the different options and methods of post-operative 
analgesia and their benefits and adverse effects. This will enable them to make an informed decision together 
with their clinicians (1).

Recommendation	G R
• Pre-operative assessment and preparation of the patient allow more effective pain management	 A

GR = grade of recommendation

5.3.2 	 Pain assessment
Careful pain assessment by the surgeon or the acute pain team can lead to more efficient pain control, 
adequate doses of the correct drugs, and diminished morbidity and mortality (1, 4) (level of evidence: 2a). Pain 
should be assessed before and after treatment. 

In the post-anaesthesia care unit (PACU), pain should be evaluated, treated and re-evaluated initially every 
15 minutes and then every 1-2 hours. After discharge from the PACU to the surgical ward, pain should be 
assessed every 4-8 hours before and after treatment (17, 18). 

Various rating scales have been described to measure post-operative pain, but their major disadvantage is 
that they are all subjective, making their results difficult to evaluate, especially in patients with communication 
difficulties (18). Table 9 gives examples of such scales.

Table 9: Post-operative pain rating scales*

Type of scale Description 

• �Verbal rating scale 
(VRS)

This is a five-point scale that describes pain as absent, mild, moderate, severe, 
very severe 

• �Visual analogue scale 
(VAS)

This is a straight line, 100 mm in length, with one end representing absence of pain 
and the other the most severe pain. The patient marks the line at the point that 
reflects the level of pain being experienced

• �Numerical rating scale 
(NRS) 

Pain is rated numerically from 0 (absence of pain) to 10 (severe pain)

• �Facial expression This is a scale of six faces showing expressions ranging from smiling to tearful. It is 
usually used with children or patients who have difficulty with communication

• �Complex pain 
assessment indices 

An example is the McGill Pain Questionnaire. This consists of 20 groups of words 
to describe the pain, from which the patient selects following a specific protocol

* From Jensen et al. (1992) (17) and Herr et al. (2002) (18).

Recommendation	G R
• �Adequate post-operative pain assessment can lead to more effective pain control and fewer 	 B  

post-operative complications
GR = grade of recommendation

5.3.3 	 Pre-emptive analgesia
Pre-emptive or preventive analgesia is defined as the administration of analgesia before surgical incision to 
prevent establishment of central sensitisation from incision or inflammatory injury in order to achieve optimal 
post-operative pain control (19). A variety of pharmacological agents and techniques have been used for this 
purpose. The results of clinical trials on the efficacy of pre-emptive analgesia are controversial (19, 20) (level of 
evidence: 2b).

5.3.4 	 Systemic analgesic techniques
5.3.4.1	 Non-steroidal anti-inflammatory drugs (NSAIDs)
These drugs act by inhibiting cyclo-oxygenase (COX) and the subsequent production of prostaglandins. The 
main advantages of NSAIDs are that they produce analgesia without respiratory depression or sedation, and 
they seem to decrease the need for opioids (21). However, their analgesic effect is not sufficiently strong for the 
management of severe post-operative pain (22). Table 10 gives dosage and administration details for NSAIDs. 
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Table 10: NSAIDS: drugs, dosage and administration

Drug Dosage per day Route of administration
Conventional NSAIDs (non-selective COX inhibitors) 
• Ketorolac 10-30 mg four times daily Orally or iv
• Ibuprofen 400 mg three times daily Orally 
• Ketoprofen 50 mg four times daily Orally or iv
• Diclofenac 75 mg twice daily Orally or iv

50 mg three times daily Orally or iv
100 mg twice daily Rectally

COX-2 selective inhibitors
• Meloxicam 15 mg once per day Orally 
• Lornoxicam 4-8 mg twice daily Orally or iv
• Celecoxib 200 mg once per day Orally
• Parecoxib 40 mg once or twice daily iv form only 

NSAID = non-steroidal anti-inflammatory drug; iv = intravenous.

Intravenous administration of NSAIDs should start 30-60 min before the estimated end of surgery, and oral 
administration should start as soon as possible. Intramuscular administration of analgesic drugs for post-
operative pain control is generally avoided because of the variability of serum drug concentrations and the pain 
caused by the injection (23).

Adverse effects
The main adverse effects are (22):
•	 gastric irritation, ulcer formation, bleeding
•	 renal impairment
•	 bronchospasm, deterioration of asthma 
•	 platelet dysfunction, inhibition of thromboxane A2  
•	 peri-operative bleeding
•	 inhibition of bone healing and osteogenesis.

COX-2 selective inhibitors are associated with fewer gastrointestinal complications and better bone healing 
and cause minimal platelet inhibition compared with non-selective COX inhibitors (24). However, COX-2 
inhibitors are contraindicated for long-term use in patients with cardiovascular problems, such as myocardial 
infarction, angina pectoris, hypertension and atherosclerosis. This is because rofecoxib (which has already 
been withdrawn) caused a significant increase in thromboembolic events compared with placebo (25). The use 
of COX-2 inhibitors is approved for short-term post-operative pain therapy.

Recommendations	G R
• NSAIDs are not sufficient as the sole analgesic agent after major surgery	 B
• NSAIDS are often effective after minor or moderate surgery	 B
• NSAIDs often decrease the need for opioids	 B
• Avoid long-term use of COX inhibitors in patients with atherosclerotic cardiovascular disease	 B

GR = grade of recommendation

5.3.4.2	 Paracetamol
Paracetamol (acetaminophen) is a relatively safe and effective antipyretic and analgesic for mild to moderate 
post-operative pain. In cases of severe post-operative pain, the co-administration of paracetamol with strong 
opioids seems to reduce the consumption of opioids (26) (level of evidence: 2). Its exact mode of action is 
unclear, although it may act by centrally inhibiting COX production (27). 

Dosage and routes of administration
•	 �1 g four times daily (orally, iv or rectally). Dose should be reduced to 1 g three times daily in patients 

with hepatic impairment
•	 �Intravenous administration of paracetamol should start 30 min before the end of surgery, and oral 

administration as soon as possible.

Adverse effects
No significant adverse effects have been observed in patients receiving paracetamol for acute post-operative 
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pain. Caution should be used when administering it to patients with chronic alcoholism or hepatic failure. A 
dose > 6 g/24 h can cause acute renal failure.

Combinations of paracetamol with opioids
Paracetamol in combination with an opioid (Table 11) provides adequate post-operative analgesia for mild to 
moderate pain without the adverse effects of strong opioids. The paracetamol/opioid combinations are given 
four times daily.

Table 11: Dosage and administration of paracetamol/opioid combinations

Paracetamol Opioid Times per day Route of administration
• Paracetamol 1 g Codeine 60 mg x 4 Orally or rectally
• Paracetamol 600-650 mg Codeine 60 mg x 4 Orally or rectally
• Paracetamol 500 mg   Codeine 30 mg x 4 Orally or rectally
• Paracetamol 300 mg Codeine 30 mg x 4 Orally or rectally
• Paracetamol 650 mg Dextropropoxyphene 65 mg x 4 Orally 
• Paracetamol 600-650 mg Tramadol 75-100 mg x 4 Orally 
• Paracetamol 325 mg Oxycodone 5 mg x 4 Orally 

Recommendations	G R
• �Paracetamol can be very useful for post-operative pain management as it reduces the 	 B 

consumption of opioids
• �Paracetamol can alleviate mild post-operative pain as a single therapy without major 	 B 

adverse effects
GR = grade of recommendation

5.3.4.3	 Metamizole (dipyrone)
Metamizole is an effective antipyretic and analgesic drug used for mild to moderate post-operative pain and 
renal colic. Its use is prohibited in the USA and some European countries because of single reported cases of 
neutropenia and agranulocytosis. In other countries, it is considered to be a useful analgesic and antipyretic 
drug for use in moderate pain. Even though data are controversial, long-term use of metamizole is best avoided 
(28, 29) (level of evidence: 2b).

Dosage and route of administration
The dose is 500-1000 mg qds (orally, iv or rectally).

Adverse effects
Apart from single sporadic cases of neutropenia and agranulocytosis, metamizole can cause minor side-
effects such as nausea, light hypotension and allergic reactions. Allergic reactions and the rare complication of 
agranulocytosis have been described only after direct iv administration, and so iv metamizole should therefore 
be administered as a drip (1 g in 100 mL normal saline).

5.3.4.4	 Opioids
Opioids are the first-line treatment for severe acute post-operative pain (Table 12). The key principle for their 
safe and effective use is to titrate the dose against pain relief and to minimise unwanted effects (30).

Table 12: Opioids: drugs, dosage and administration

Drug Dosage per day Route of administration
Strong opioids
• Morphine* 5-10 mg six to eight times Orally 
• Morphine* 10-15 mg six to 12 times sc or im
• Pethidine (meperidine) 50-100 mg six to eight times iv, sc or im
• Oxycodone 5-10 mg four to six times orally, iv or sc
Weak opioids
• Tramadol 50-100 mg four to six times orally, iv or im
• Codeine 30-60 mg (combined with paracetamol) four times orally or rectally

*A simple way of calculating the daily dosage of morphine for adults (20-75 years) is: 100 – patient’s age = 
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morphine per day in mg.
sc = subcutaneous; im = intramuscularly; iv = intravenously.

Routes of administration
Opioids can be administered orally, intravenously, subcutaneously, transdermally, epidurally, intrathecally and 
intramuscularly. However, intramuscular administration is less common because of erratic absorption and the 
unnecessary pain of injection (2).

5.3.4.5	 Patient-controlled analgesia (PCA)
Systemic administration of opioids may follow the ‘as needed’ schedule or ‘around-the-clock’ dosing. The 
most effective mode is patient-controlled analgesia (PCA) (31, 32) (level of evidence: 1a). Typical PCA dosing 
schedules are shown in Table 13.

Table 13: Typical PCA dosing schedule

Drug (concentration) Bolus size Lockout interval (min) Continuous infusion
• Morphine (1 mg/mL) 0.5-2.5 mg 5-10 0.01-0.03 mg/kg/h
• Fentanyl (0.01 mg/mL) 10-20 μg 5-10 0.5-0.1 μg/kg/h
• Pethidine (10 mg/mL) 5-25 mg 5-10 –

Recommendation	G R
• �Intravenous PCA provides superior post-operative analgesia, improving patient satisfaction and 	 A 

decreasing the risk of respiratory complications
GR = grade of recommendation

5.3.4.6	 Fentanyl
Fentanyl has been administered transdermally for post-operative pain management, but its use by this route 
has been limited by the difficulty of titrating the drug levels (33). The fentanyl HCl iontophoretic transdermal 
system (fentanyl ITS) is a needle-free patient-controlled system that releases a pre-programmed dose of 
fentanyl on demand. It is very effective in the management of severe post-operative pain (34) (level of evidence: 
1a).

Adverse effects
The main adverse effects are:
•	 respiratory depression, apnoea
•	 sedation 
•	 nausea, vomiting
•	 pruritus
•	 constipation
•	 hypotension.

5.3.4.7	 Opioid equi-analgesic doses
The commonest parenteral and oral equi-analgesic doses of opioids are shown in Table 14.

Table 14: Common equi-analgesic dosages for parenteral and oral administration of opioids*

Drug Parenteral (mg) Oral (mg)
• Morphine 10 30
• Fentanyl 0.1 –
• Pethidine 75 300
• Oxycodone 15 20-30
• Dextropropoxyphene – 50
• Tramadol 37.5 150
• Codeine 130 200

*All listed opioid doses are equivalent to parenteral morphine 10 mg. The intrathecal opioid dose is 1/100th, and 
the epidural dose 1/10th, of the dose required systemically.
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5.3.5 	 Regional analgesic techniques
5.3.5.1	 Local anaesthetic agents
The most commonly used local anaesthetics are:
•	 bupivacaine 
•	 L-bupivacaine
•	 ropivacaine.

Bupivacaine is considered to be cardiotoxic in high doses. L-bupivacaine and ropivacaine appear to be safer, 
but the degree of motor blockage they provide is not as good as that of bupivacaine. Ropivacaine has the 
longest duration of action.

5.3.5.2	 Epidural analgesia
Epidural analgesia provides excellent post-operative pain relief for extended periods after major surgical 
operations, reducing post-operative complications and the consumption of opioids (1, 2) (level of evidence: 1a). 
Typical epidural dosing schemes are shown in Table 15.

Table 15: Typical epidural dosing schemes*

Drug Single dose Continuous infusion
• Morphine 1-5 mg 0.1-1 mg/h
• Fentanyl 50-100 μg 25-100 μg/h
• Sufentanil 10-50 μg 10-20 μg/h
• Pethidine 10-30 mg 10-60 mg/h
• �Bupivacaine 0.125% or ropivacaine 0.2% + 

fentanyl 2 μg/mL
10-15 mL 2-6 mL/h

* L-bupivacaine doses are equivalent to those of bupivacaine.

5.3.5.3	 Patient-controlled epidural analgesia (PCEA)
Patient-controlled epidural analgesia has become very common because it allows individualisation of analgesic 
requirements, a decrease in the use of drugs, greater patient satisfaction and superior analgesia. In addition, 
PCEA seems to provide better analgesia compared with intravenous PCA (35, 36) (level of evidence: 1a). 
Typical PCEA dosing schemes are shown in Table 16.

Table 16: Typical PCEA dosing schemes

Drug Demand dose Lockout interval
(min)

Continuous rate

• Morphine 100-200 μg 10-15 300-600 μg/h
• Fentanyl 10-15 μg 6 80-120 μg/h
• Pethidine 30 mg 30 –
• Bupivacaine 0.125% + fentanyl 4 μg/mL 2 mL 10 4 mL/h
• Ropivacaine 0.2% + fentanyl 5 μg/mL 2 mL 20 5 mL/h

Recommendation	G R
• �Epidural analgesia, especially PCEA, provides superior post-operative analgesia, reducing 	 A  

complications and improving patient satisfaction. It is therefore preferable to systemic techniques (2)
GR = grade of recommendation

5.3.5.4	 Neural blocks
Local anaesthetic blocks (intermittent and continuous) can be used after urological surgical operations to 
supplement post-operative analgesia (37) (level of evidence: 2a). Examples of such blocks are shown in Table 
17. Note that lidocaine is not usually used because of its short duration of action.
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Table 17: Examples of neural blocks

Procedure Drug/dosage
• �Iliohypogastric or ilioinguinal nerve 

infiltration after hernia repair
10-20 mL bupivacaine or ropivacaine 0.25-0.5%

• �Intercostal nerve infiltration 5-10 mL bupivacaine or ropivacaine 0.25-0.5%
• Continuous intrapleural infusion 10 mL/h bupivacaine or ropivacaine 0.1-0.2%

5.3.5.5	 Wound infiltration
Intra-operative wound infiltration with local anaesthetic (usually 10-20 mL of ropivacaine or bupivacaine 0.25-
0.5%) can provide some post-operative analgesia and may reduce the requirement for systematic analgesia 
(38) (level of evidence: 2b).

5.3.5.6	 Continuous wound instillation
Continuous post-operative wound instillation of a local anaesthetic via a multi-hole catheter placed intra-
operatively by the surgeon has been proven to provide satisfactory analgesia for moderate to severe post-
operative pain, reducing the consumption of systemic analgesics (39-41) (level of evidence: 2b).

5.3.6 Multi-modal analgesia
The concept of multi-modal (‘balanced’) analgesia is that effective post-operative pain control depends on 
the use of several different analgesics and routes of administration, which then act in synergy. The combined 
use of different classes of analgesics and analgesic techniques improves the effectiveness of pain relief after 
surgery and reduces the maximal dosage and adverse effects (42) (level of evidence: 2b).

Multi-modal analgesia seems to be more effective when different drugs are administered via different routes 
than when different drugs are administered via a single route (1) (level of evidence: 2b). 
 

Recommendation	G R
• �Multi-modal pain management should be employed whenever possible since it helps to 	 B 

increase efficacy while minimising adverse effects
GR = grade of recommendation

5.3.7 	 Special populations
5.3.7.1	 Ambulatory surgical patients
The main aim of analgesia in these patients is to achieve adequate pain relief so that patients can be 
discharged from hospital. It also avoids the use of opioids, the side-effects of which can prolong hospital stay 
(43, 44) (level of evidence: 2a).  

A multi-modal analgesic plan uses a combination of NSAIDs or paracetamol plus local anaesthetics used as 
peripheral nerve blocks, tissue infiltration, or wound instillation. In this way, ambulatory patients can be given 
pain relief that does not use opioids (45) (level of evidence: 2b).  

Recommendations	G R
• �For post-operative pain control in out-patients, multi-modal analgesia with a combination of 	 B 

NSAIDs or paracetamol plus local anaesthetics should be used
• If possible, avoid opioids 	 B

GR = grade of recommendation

5.3.7.2	 Geriatric patients
The perception of pain appears to be reduced in geriatric patients, and the requirement for analgesia generally 
decreases with increasing age (46, 47). Geriatric patients can also suffer from emotional and cognitive 
impairments, such as depression and dementia, which could affect adequate pain management (48). 

Post-operative delirium in the elderly is a fairly common complication and is often multi-factorial. It may be 
associated with the administration of pethidine (49). 

Multi-modal post-operative analgesia may be the pain management technique of choice in elderly patients, as 
the dosages of medication required are lower. However, it is important to be vigilant for adverse reactions, as 
they tend to increase in number in the geriatric population (50) (level of evidence: 2b).  
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Epidural analgesia might diminish the risk of post-operative delirium and respiratory complications in elderly 
patients (51) (level of evidence: 2b).

Recommendation	G R
• �Multi-modal and epidural analgesia are preferable for post-operative pain management in 	 B  

elderly patients because these techniques are associated with fewer complications
GR = grade of recommendation

5.3.7.3	 Obese patients
Obese patients appear to be at higher risk for certain post-operative complications, including respiratory 
(hypoxia, atelectasis, arrest), cardiovascular (ischaemia, arrhythmias, infarction), thromboembolic episodes, 
and wound infections (52, 53). Because the administration of opioids to obese patients is associated with 
sudden respiratory arrest, a combination of NSAIDs or paracetamol with a local anaesthetic epidural might be 
the safest analgesic solution (54, 55) (level of evidence: 2b). 

If absolutely necessary, opioids should be used with caution and under careful titration to avoid depression 
of the respiratory drive (55). Oxygen therapy should also be applied post-operatively to increase oxygen 
saturation (56). 

Recommendations	G R
• �The post-operative use of opioids should be avoided in obese patients unless absolutely 	 B  

necessary
• An epidural of local anaesthetic in combination with NSAIDs or paracetamol is preferable	 B

GR = grade of recommendation

5.3.7.4	 Other groups
Critically ill or cognitively impaired patients present special difficulties in pain management. Regional or multi-
modal analgesia might be more effective in such patients because drug dosages are reduced and behavioural 
interventions and patient-controlled methods are unsuitable (1) (level of evidence: 3).

Recommendation	G R
• �There are no sufficient data to support a specific post-operative pain management plan for 	 C  

critically ill or cognitively impaired patients
GR = grade of recommendation

5.3.8 	 Post-operative pain management teams
The importance of efficient post-operative pain management has led to the development of acute post-
operative pain management teams. These are multi-disciplinary teams, which generally consist of nursing and 
pharmacy personnel led by an anaesthesiologist. Their aims are post-operative pain assessment and treatment 
using various methods, including PCAs or PCEAs, and education of medical and nursing staff. Such services 
have been shown to improve pain relief, decrease analgesic medication-related side-effects (e.g. nausea, 
vomiting, pruritus, sedation and respiratory depression), improve patient satisfaction, and decrease overall 
costs and morbidity rates (57-9) (level of evidence: 2b). In addition, improved pain control can lead to a shorter 
period of hospitalisation and fewer unscheduled re-admissions after day-case surgery (60) (level of 
evidence: 3). 

However, these teams do not exist in every country. In some countries, surgeons manage mild to moderate 
post-operative pain, and anaesthesiologists are involved in epidurals or PCAs.

5.4 	S pecific pain treatment after different urological operations
5.4.1	 Extracorporeal shock wave lithotripsy (ESWL)
This is a minimally invasive treatment, during and after which between 33% and 59% of patients do not need 
any analgesia (61, 62, 63) (evidence level 2b). In those patients who do need pain relief, post-treatment pain is 
unlikely to be severe and oral analgesics are usually sufficient.

Analgesic plan
•	 Pre-operative assessment: see section 5.3.2.
•	 �Intra-operatively: the most experience exists for alfentanil (0.5-1.0 mg/70 kg iv), given on demand 

during ESWL, either by the urologist or the anaesthesiologist. Non-steroidal anti-inflammatory drugs 
(NSAIDs) or midazolam as pre-medication 30-45 min before treatment reduces the need for opioids 
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during the procedure (evidence level 2b). With a pre-medication of diclofenac (100 mg rectally), only 
18% of patients needed pethidine during the lithotripsy (64). After a pre-medication with midazolam 
(5 mg orally), 70% of patients were completely free of pain during the treatment, and if buprenorphine 
was added this proportion rose to 87% (65). After pre-medication with midazolam (2 mg iv, 5 min 
before the treatment), diclofenac or tramadol proved to be safe and effective analgesics with fewer 
side-effects than fentanyl (66) (evidence level 1b). Other effective regimes for intra-operative pain 
treatment are fentanyl (1 μg/kg iv [67]) or sufentanil or remifentanil. These drugs are usually given 
by the anaesthesiologist because of the risk of respiratory depression. The incidence of respiratory 
depression after the procedure was significantly lower (20% vs 53%) if remifentanil was used instead 
of sufentanil (68, 69) (evidence level 1b). There is not enough evidence to prove an advantage for any 
of the combinations used.

•	 �Post-operative: most patients will be able to tolerate oral analgesics following this procedure. NSAIDs, 
metamizole, paracetamol, codeine and paracetamol combination preparations or tramadol could all be 
used. These drugs could be prescribed on an ‘as needed’ or a time-contingent basis. If pain is more 
severe or persistent, patients usually need to be examined to exclude hydronephrosis or haematoma 
of the kidney.  

Table 18 gives drug options for after ESWL.

Table 18: Analgesic drug options after ESWL

Drug Dosage (mg)  Method of administration Frequency (max.)
Diclofenac 50 Orally Three times daily

100 Rectally Every 16 h
Metamizole    500-1000 Orally Four times daily
Paracetamol  500-1000 Orally Four times daily
Tramadol 50-100 Orally Four times daily

The majority of patients for this procedure will be outpatients who have come in just for the day. Upon 
discharge, they should be provided with a prescription for analgesics and a contingency plan in case the pain 
worsens. This will reduce the incidence of unplanned hospital readmissions.

Recommendations	G R
• �Analgesics should be given on demand during and after ESWL  because not all patients need 	 B 

pain-relief
• �Premedication with NSAIDs or midazolam often decreases the need for opioids during the 	 B 

procedure
• �iv opioids and sedation can be used in combination during ESWL; dosage is limited by 	 C 

respiratory depression
• Post-ESWL, analgesics with a spasmolytic effect are preferable	 C

GR = grade of recommendation

5.4.2 	 Endoscopic procedures
5.4.2.1 	 Transurethral procedures
The main procedures include:
•	 transurethral resection of bladder tumour (TURB)
•	 transurethral resection of bladder neck
•	 transurethral incision of prostate
•	 transurethral resection of prostate (TURP)
•	 retrograde ureteroscopy (diagnostic and/or for stone treatment).

These operations are usually performed under spinal anaesthesia (epidural or subarachnoid block) with the 
patient awake or mildly sedated. These regional anaesthetic techniques will usually provide post-operative 
analgesia for 4-6 h following surgery. 

Much of the post-operative pain is generally caused by the indwelling catheter or the double-J (ureteral stent 
following ureterorenoscopy), which mimics overactive bladder syndrome. For this reason, drugs with an 
antimuscarinic effect have been proven to be useful in addition to the opioids (70) (evidence level 1b). 

For post-operative pain control, oral or iv analgesia is preferable.



72	 update march 2009

Analgesic plan
•	 Pre-operative assessment: see section 5.3.2. 
•	 �Intra-operative: spinal (intrathecal or epidural) anaesthesia will provide intra-operative analgesia and 

last for 4-6 h post-operatively. 
•	 �Post-operative: after 4-6 h, mild oral analgesics such as NSAIDs or paracetamol +/- codeine, or 

stronger opioids, also orally, could be used. In the case of bladder discomfort (overactive bladder 
syndrome) resulting from the indwelling catheter, metamizole (orally or iv), pethidine (iv) or piritramid 
(iv) would also be effective. In addition, antimuscarinic drugs such as oxybutynin (5 mg orally three 
times daily) are useful and reduce the need for opioids (70) (evidence level 1b).

Table 19 lists the analgesic drug options after transurethral procedures.

Table 19: Analgesic drug options after transurethral procedures

Drug Dosage (mg)  Method of administration Frequency (max.)
Diclofenac 50 Orally Three times daily

100 Rectally Every 16 h
Metamizole 500-1000 Orally or iv Four times daily
Paracetamol 500-1000 Orally or iv Four times daily
Tramadol 50-100 Orally, im, sc or iv Four times daily
Piritramid 15 iv or sc Four times daily
Pethidine 25-100 Orally, im, sc or iv Four to six times daily
Morphine 10 im Eight times daily

Recommendations	G R
• Postoperative analgesics with a spasmolytic effect or mild opioids are preferable	 C
• Antimuscarinic drugs could be helpful in reducing discomfort resulting from the indwelling catheter	 B
• Antimuscarinic drugs may reduce the need for opioids	 B

GR = grade of recommendation

5.4.2.2 	 Percutaneous endoscopic procedures
These include:
•	 percutaneous nephrolithotomy
•	 percutaneous endopyelotomy
•	 percutaneous resection of pyelocaliceal tumours
•	 antegrade ureteroscopy.

The analgesic plan is the same as that for transurethral procedures, but with the additional complexity caused 
by the skin having been breached, which could mean that additional analgesia is required. Local anaesthetic 
could be infiltrated locally into the skin, e.g. 10 mL of 0.5% bupivacaine. 

General anaesthesia is usually required for the procedure because of the uncomfortable decubitus (prone 
position) and the prolonged duration of the operation.

5.4.2.3 	 Laparoscopic procedures
These include:
•	 laparoscopic lymph node dissection
•	 diagnostic laparoscopy
•	 laparoscopic removal of organ or tumour.

These procedures are usually performed under general anaesthesia, and so patients cannot take oral 
medication for at least 4-6 h post-operatively. It is therefore necessary to use iv analgesia (or im or sc as 
second choice options) during this period.

After this time, analgesia can be given orally or systemically, depending on bowel motility.

Most data concerning post-operative pain exist for laparoscopic cholecystectomy. A particular consideration 
after this procedure is the development of pain in the shoulder as a result of diaphragmatic irritation following 
the pneumoperitoneum. This problem seems to be dependent on the intra-abdominal pressure used during the 
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procedure, as reduced carbon dioxide insufflation reduces post-operative shoulder pain (71, 72, 73) (level of 
evidence 1b).

Analgesic plan
•	 Pre-operative assessment: see section 5.3.2.
•	 �Intra-operative: iv opioids +/- NSAIDs or metamizole administered by the anaesthesiologist. The 

infiltration of local anaesthetic into the port incisions reduces pain after laparoscopy (74).
•	 �Post-operative: the administration of a systemic opioid iv (im or sc), either ‘as needed’ or on a time-

contingent basis, is very effective in the immediate post-operative period, but the prophylactic use of 
opioids after laparoscopic procedures is not recommended in order to hasten recover. NSAIDs (e.g. 
paracetamol and/or metamizole) and incisional local anaesthetics (multimodal concept) can be given 
to reduce the need for opioids (74, 75).

Table 20 lists the drug options after laparoscopic surgery.

Table 20: Analgesic drug options after laparoscopic surgery

Drug Dosage (mg) Method of administration Frequency (max.)
Metamizole 500-1000 Orally or iv Four times daily
Paracetamol 500-1000 Orally or iv Four times daily
Tramadol 50-100 Orally, im, sc or iv Four times daily
Piritramid 15 iv or sc Four times daily
Morphine 10 Intermittent im Eight times daily

1 mg bolus iv PCA, 5 min lockout
Diclofenac 50 Orally Three times daily

100 Rectally Every 16 h

PCA = patient-controlled analgesia

Recommendations	G R
• �Low intra-abdominal pressure and good desufflation at the end of the procedure reduces 	 A  

post-operative pain
• NSAIDS are often sufficient for post-operative pain control	 B
• NSAIDs decrease the need for opioids	 B

GR = grade of recommendation

5.4.3 	 Open surgery
5.4.3.1 	 Minor operations of the scrotum/penis and the inguinal approach
These two types of surgical operations are relatively minor and nearly all patients will be able to take oral 
analgesia following the operation. The operation is often performed as an ambulatory procedure under local 
anaesthesia or with the aid of an ilioinguinal or iliohypogastric nerve block. 

The analgesic options after surgery are outlined in Table 21.

Table 21: Analgesic drug options after minor surgery of the scrotum, penis, and inguinal region

Drug Dosage (mg) Method of administration Frequency (max.)
Diclofenac 50 Orally Three times daily

100 Rectally Every 16 h
Paracetamol 1000 Orally Four times daily
Metamizole 500-1000 Orally Four times daily
Tramadol 50-100 Orally Four times daily

Recommendations	G R
• �For post-operative pain control, multimodal analgesia with a combination of NSAIDs or 	 B  

paracetamol plus local anaesthetics should be used
• If possible, avoid opioids for outpatients	 C

GR = grade of recommendation
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5.4.3.2	 Transvaginal surgery
These procedures would include:
•	 pelvic floor surgery
•	 stress incontinence surgery.

Local or regional anaesthesia can be used for these operations. 

After surgery, the analgesic options listed in Table 22 are possible.

Table 22: Analgesic drug options after transvaginal urological surgery

Drug Dosage (mg) Method of administration Frequency (max.)
Diclofenac 50 Orally Three times daily

100 Rectally Every 16 h
Paracetamol 1000 Orally Four times daily
Metamizole 500-1000 Orally or iv Four times daily
Tramadol 50-100 Orally Four times daily
Piritramid 15 iv or sc Four times daily
Pethidine 25-100 Orally, im, sc or iv Four to six times daily
Morphine 10 im Eight times daily

Recommendations	G R
• NSAIDS are often sufficiently effective after minor or moderate surgery	 B
• NSAIDs decrease the need for opioids	 B

GR = grade of recommendation

5.4.3.3 Perineal open surgery
These procedures include:
•	 perineal radical prostatectomy (PRPE)
•	 posterior urethroplasty.

Analgesic plan
•	 Pre-operative assessment: see section 5.3.2.  
•	 �Intra-operative: general anaesthesia is usually used, particularly for PRPE, because of the 

uncomfortable exaggerated lithotomy position on the operating table. Sometimes an intrathecal 
catheter (epidural) can be sited for intra-operative and post-operative pain control.

•	 �Post-operative: continuous epidural infusion of a combination of opioids and local anaesthetic or 
PCA is usually used. When systemic opioids are used, it is advisable to use them in combination with 
NSAIDs so as to reduce their dose and consequently their side-effects. When the patient is able to 
take oral analgesics, usually after 1-3 days, oral metamizole or paracetamol +/- codeine could be 
used. There are no data in the literature to recommend specific post-operative pain management or to 
show which is superior.

 
The analgesic options that are possible after surgery are shown in Table 23.

Table 23: Analgesic options after major perineal open surgery

Drug Dosage Method of administration Frequency (max,)
Bupivacaine 0.25% 
+ fentanyl 2 µg/mL

 5-15 mL/h Continuous epidural infusion n.a.

Morphine 1 mg bolus iv PCA, 5 min lockout
Metamizole 500-1000 mg Orally or iv Four times daily
Paracetamol 500-1000 mg Orally or iv Four times daily
Tramadol 50-100 mg Orally, im, sc or iv Four times daily
Piritramid 15 mg iv or sc Four times daily
Diclofenac 50 mg Orally Three times daily

100 mg Rectally Every 16 h

PCA = patient-controlled analgesia.
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5.4.3.4 	 Transperitoneal laparotomy
These include:
•	 retroperitoneal lymph node dissection (RLND)
•	 radical nephrectomy -/+ caval thrombectomy
•	 cystectomy + urinary diversion.

Post-operatively, patients are usually managed in an intermediate or intensive care unit. A combined general 
anaesthetic and regional technique is usually used.

Analgesic plan
•	 Pre-operative assessment: see section 5.3.2.  
•	 �Intra-operative: general anaesthetic and regional technique; sometimes an intrapleural catheter can be 

sited.
•	 �Post-operative: continuous epidural infusion of a combination of opioids and local anaesthetic. Once 

the patient is able to take oral analgesics (dependent on bowel motility), which is usually 3-4 days 
after surgery, metamizole, paracetamol +/- codeine or tramadol could be used. Multimodal concepts 
(combining NSAIDs with opioids, fast-track strategies, keeping abdominal and urinary drainage as 
short as possible) are useful in reducing the need for analgesia (76).

Table 24 lists the analgesic options after the transperitoneal approach.

Table 24: Analgesic options after transperitoneal laparotomy

Drug Dosage Method of administration Frequency (max.)
Bupivacaine 0.25% 
+ fentanyl 2 µg/mL

5-15 mL/h Continuous epidural infusion n.a.

Morphine 1 mg bolus iv PCA, 5 min lockout
Metamizole 500-1000 mg Orally or iv Four times daily
Paracetamol 500-1000 mg Orally or iv Four times daily
Tramadol 50-100 mg Orally, im, sc or iv Four times daily
Piritramid 15 mg iv or sc Four times daily
Diclofenac 50 mg Orally Three times daily

100 mg Rectally Every 16 h

PCA = patient-controlled analgesia.

Recommendations	G R
• �The most effective method for systemic administration of opioids is PCA (see section 5.3.4.5), 	 A  

which improves patient satisfaction and decreases the risk of respiratory complications
• �Epidural analgesia, especially patient-controlled epidural analgesia (PCEA), provides superior 	 A  

post-operative analgesia, reducing complications and improving patient satisfaction. It is therefore  
preferable to systemic techniques (see sections 5.3.5.2 and 5.3.5.3).

GR = grade of recommendation

5.4.3.5 	 Suprapubic/retropubic extraperitoneal laparotomy 
These procedures include:
•	 open prostatectomy
•	 radical retropubic prostatectomy.

Post-operatively, patients are usually managed in an intermediate or intensive care unit. A combined general 
anaesthetic and regional technique is usually used. It will be possible to use the oral route for analgesia sooner 
than after a transperitoneal procedure. Oral opioids, metamizole and/or paracetamol +/- NSAIDs could be 
used.

Analgesic plan
•	 Pre-operative assessment: see section 5.3.2. 
•	 Intra-operative: general anaesthetic and regional technique.
•	 �Post-operative: continuous epidural infusion of a combination of opioids and local anaesthetic. Once 

the patient is able to take oral analgesics, usually 1-3 days after surgery, metamizole, paracetamol +/- 
codeine, +/- NSAIDs could be used. 
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Table 25 lists the post-operative analgesic options.

Table 25: Analgesic options after suprapubic/retropubic extraperitoneal laparotomy

Drug Dosage Method of administration Frequency (max.)
Bupivacaine 0.25% 
+ fentanyl 2 µg/mL

5-15 mL/h Continuous epidural infusion n.a.

Morphine 1 mg bolus iv PCA, 5 min lockout
Metamizole 500-1000 mg Orally or iv Four times daily
Paracetamol 500-1000 mg Orally or iv Four times daily
Tramadol 50-100 mg Orally, im, sc or iv Four times daily
Piritramid 15 mg iv or sc Four times daily
Diclofenac 50 mg Orally Three times daily

100 mg Rectally Every 16 h

PCA = patient-controlled analgesia.

5.4.3.6 	 Retroperitoneal approach – flank incision – thoracoabdominal approach
These procedures include:
•	 nephrectomy
•	 pyeloplasty
•	 pyelonephrolithotomy.

Post-operatively, patients are usually managed in an intermediate or intensive care unit. A combined general 
anaesthetic and regional technique is usually used.

Analgesic plan
•	 Pre-operative assessment: see section 5.3.2. 
•	 �Intra-operative: general anaesthetic and regional technique; sometimes an intrapleural catheter can be 

sited.
•	 �Post-operative: continuous epidural infusion of a combination of opioids and local anaesthetic. 

Several meta-analyses have shown significantly better pain control with this technique compared with 
iv analgesics (77, 78). If epidural analgesia is not possible or is refused by the patient, PCA should be 
provided. Once the patient is able to take oral analgesics, usually 1-3 days after surgery (depending 
on bowel motility), paracetamol +/- codeine or metamizole could be used in addition (to reduce the 
need for opioids) or alone.

Table 26 lists the analgesic options.

Table 26: Analgesic options after retroperitoneal approach – flank incision

Drug Dosage Method of administration Frequency (max.)
Bupivacaine 0.25% 
+ fentanyl 2 µg/mL

 5-15 mL/h Continuous epidural infusion n.a.

Morphine 1 mg bolus iv PCA, 5 min lockout
Metamizole 500-1000 mg Orally or iv Four times daily
Paracetamol 500-1000 mg Orally or iv Four times daily
Tramadol 50-100 mg Orally, im, sc or iv Four times daily
Piritramid 15 mg iv or sc Four times daily
Diclofenac 50 mg Orally Three times daily

100 mg Rectally Every 16 h

PCA, patient-controlled analgesia.

Recommendation	G R
• �Epidural analgesia, especially PCEA, provides superior post-operative analgesia, reducing 	 A  

complications and improving patient satisfaction. It is therefore preferable to systemic  
techniques (see sections 5.3.5.2 and 5.3.5.3).

GR = grade of recommendation
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5.5 	 Dosage and method of delivery of some important analgesics
5.5.1 	 NSAIDs
Table 27 gives details of the most important drugs in this category.

Table 27: Dosage and delivery of NSAIDs

Drug Method of administration Single dosage (mg) Maximal dosage (mg) per 24 h
Diclofenac Orally 50-75 150

Rectally 100 150
Ibuprofen Orally 200-800 2400

5.5.2 	 NSAIDs with antipyretic effect
Table 28 gives details of the most important drugs in this category.

Table 28: Dosage and delivery of antipyretics

Drug Method of administration Single dosage (mg) Maximal dosage (mg/24 h)
Paracetamol Orally 500-1000 4000 (50 mg/kg)

iv 1000 4000 (50 mg/kg) 
Metamizole Orally 500-1000 4000

iv 1000-2500 5000

5.5.3 	 Selective COX-2 inhibitor
Table 29 gives details of the most important drugs in this category.

Table 29: Dosage and delivery of selective COX-2 inhibitors

Drug Method of administration Single dosage (mg) Maximal dosage (mg/24 h)
Celecoxib Orally 100-200 400 

5.5.4. 	 Opioids
Table 30 gives details of the most important drugs in this category.

Table 30: Dosage and delivery of opioids

Drug Method of administration Common single dosage (mg) Maximal dosage (mg)
Tramadol Orally 50 400-600 

iv 50-100 400-600

Dihydrocodeine Orally 60-120 240

Piritramid iv 7.5-22.5 ≈90 

iv (PCA) 1-2 ≈300 

sc/im 15-30 ≈120

Pethidine Orally   25-150 500

Rectally  100 500

sc/im 25-150 500

iv 25-100 500

Morphine* Orally  Starting with 10 No maximal dose

Rectally Starting with 10 No maximal dose

sc/im  Starting with 5 No maximal dose

iv  Starting with 2 No maximal dose

iv (PCA) 0.5-2.5 mg bolus  
10-15 min lockout

No maximal dose

Fentanyl† iv 0.05-0.1 mg
(1 μg/kg)

Limited by respiratory 
depression

PCA = patient-controlled analgesia. 
*A simple way of calculating the daily dosage of morphine for adults (aged 20-75 years) is: 100 – patient’s age = 
morphine per day in mg. 
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†Strong opioids have no real upper limit in dosage (except buprenorphine). The dose must be titrated in 
correlation with pain relief and depending on the individual strength of unwanted effects such as respiratory 
depression (see section 5.3.4.4).
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6.	ABB REVIATIONS USED IN THE TEXT
This list is not comprehensive for the most common abbreviations.

AMPA		  α-amino-3-hydroxyl-5-methyl-4-isoxazole-propionate
ATC		  around-the-clock
CNS		  central nervous system
COX 		  cyclo-oxygenase
CT		  computed tomography
EDTMP		  ethylenediaminetetramethylenephosphonate
EORTC		  European Organisation for Research and Treatment of Cancer 
ESWL		  extracorporeal shock wave lithotripsy
GABA		  gamma-aminobutyric acid 
GFR		  glomerular filtration rate 
GPP		  good practice points
IASP		  International Association for the Study of Pain
im 		  intramuscular
iv 		  intravenous
131J-MIBG 	 131J-metaiodobenzylguanidine
MRI		  magnetic resonance imaging
NMDA		  N-methyl-D-aspartate 
NRS 		  numerical rating scale
NSAIDs		  non-steroidal anti-inflammatory drugs
PACU 		  post-anaesthesia care unit
PCa		  prostate cancer 
PCA		  patient-controlled analgesia
PCEA 		  patient-controlled epidural analgesia
prn		  as needed
PRPE		  perineal radical prostatectomy
RCC		  renal cell carcinoma
RLND		  retroperitoneal lymph node dissection
sc 		  subcutaneous
153Sm 		  samarium-153
89Sr 		  strontium-89
SRI		  selective serotonin reuptake inhibitors
SPECT		  single photon emission computed tomography
TCA		  tricyclic antidepressants
TCC		  transitional cell carcinoma 
TURB		  transurethral resection of bladder tumour
TURP		  transurethral resection of prostate
VAS 		  visual analogue scale	  
VRS 		  verbal rating scale
WHO		  World Health Organization
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