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Abstract 

Paravertebral block, both single injection and continuous infusion, has been reported to be comparable to thoracic epidural 

with regard to analgesia while avoiding the possibility of hypotension and urinary retention in the postoperative period. 

Despite these advantages, it should be noted that percutaneous paravertebral catheter placement carries the same 

contraindications with regard to anticoagulation as epidural analgesia. The use of elastomeric infusion devices with larger 

volumes of local anesthetic has been demonstrated in a recent retrospective review comparing patients receiving continuous 

local anesthetic infusion both subcutaneously in the wound and at the intercostal nerves with patients receiving epidural 

analgesia. Hence the present study was planned for Comparative Administration of Continuous Paravertebral Infusion of 

Ropivacaine with and Without Fentanyl for Pain Relief in Unilateral Multiple Fractured Ribs Patients. 

The present study was planned in Department of Anesthesia, Anugrah Narayan Magadh Medical College, Gaya, Bihar. The 

study was conducted from August 2013 to April 2014. Total 20 patients with unilateral fractured ribs and visual analogue scale 

(VAS) pain score greater than 30 mm were enrolled in the present study. The 10 cases were enrolled in Group A patients 

received infusion of Ropivacaine 0.375% with adrenaline 5 µg/ml. The Group B patients received the infusion of Ropivacaine 

0.2 % with adrenaline 5 µg/ml and fentanyl 2 µg/ml. 

The data generated from the present study concludes that Both drug combinations used for paravertebral infusion in the 

present study, i.e., ropivacaine 0.375% with adrenaline 5 µg/ml and ropivacaine 0.2% with adrenaline 5 µg/ml and fentanyl 2 

µg/ml, provided good analgesia with minimal side effects in patients with unilateral MFR. Addition of fentanyl in low 

concentration i.e., 2 µg/ml to the combination of ropivacaine and adrenaline allowed reduction of ropivacaine requirement 

without affecting the analgesic efficacy or the incidence of opioid-induced side-effects. 
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Introduction 

A rib fracture is a break in a rib bone. This typically results 

in chest pain that is worse with breathing in. Bruising may 

occur at the site of the break. When several ribs are broken 

in several places a flail chest results. Potential complications 

include a pneumothorax, pulmonary contusion, and 

pneumonia. Rib fractures usually occur from a direct blows 

to the chest such as during a motor vehicle collision or from 

a crush injury. Coughing or metastatic cancer may also 

result in a broken rib. The middle ribs are most commonly 

fractured. Fractures of the first or second ribs are more 

likely to be associated with complications. Diagnosis can be 

made based on symptoms and supported by medical 

imaging. Pain control is an important part of treatment. This 

may include the use of paracetamol (acetaminophen), 

NSAIDs, or opioids. A nerve block may be another option. 

While fractured ribs have been wrapped, this may increase 

complications. In those with a flail chest, surgery may 

improve outcomes. They are a common injury following 

trauma [1]. 

The paravertebral block is versatile and can be used for 

various surgeries depending on the vertebral level it is done. 

A block at the neck in the cervical region is useful for 

thyroid gland and carotid artery surgery. At the chest and 

abdomen in the thoracic region, blocks are used for breast, 

thoracic, and abdominal surgery. A block at the hip in the 

lumbar region is indicated for hip, knee, and anterior thigh 

surgeries. The paravertebral block provides unilateral 

analgesia, but bilateral blocks can be performed for 

abdominal surgeries. Since it is a unilateral block, it may be 

chosen over epidurals for patients who can't tolerate the 

hypotension that follows bilateral sympathectomy. The 

paravertebral space is located a couple centimeters lateral to 

the spinous process and is bounded posteriorly by the 

superior costotransverse ligament and anteriorly by the 

parietal pleura. Complications include pneumothorax, 

vascular puncture, hypotension, and pleural puncture [2]. 

Paravertebral nerve block was a popular technique in the 

early 20th century. However, for some reason, paravertebral 

nerve block lost popularity and was almost extinct until the 

late 1970s, when there was a renewed interest in the 

technique. Recently, this technique was reviewed and found 

to be safe and efficacious [3]. 

A paravertebral block is essentially a unilateral block of the 

spinal nerve, including the dorsal and ventral rami, as well 

as the sympathetic chain ganglion. These blocks can be 

performed at any vertebral level. However, they are most 

commonly performed at the thoracic level because of 

anatomic considerations. Therefore, this topic primarily 

focuses on thoracic paravertebral blockade. 
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Paravertebral nerve blocks are indicated for surgical 

procedures requiring unilateral analgesia or anesthesia. 

Common cases benefitting from unilateral paravertebral 

blocks are breast surgery, thoracotomy, herniorrhaphy, open 

cholecystectomy, and open nephrectomy. Bilateral 

paravertebral blocks can be a viable option for midline 

abdominal surgery [4]. 

The clinician may consider thoracic paravertebral blockade 

over thoracic epidural analgesia in patients for whom 

bilateral sympathectomy and subsequent hypotension would 

be especially detrimental [5, 7]. For example, the use of 

thoracic paravertebral blockade in a patient with severe 

aortic stenosis has been reported [8]. In another study, 

thoracic paravertebral blockade resulted in more stable 

hemodynamics and equivalent analgesia when compared to 

thoracic epidural analgesia in thorocotomy patients [9]. 

However, because bilateral spread can occur [10], which may 

cause hemodynamic compromise similar to epidural 

blockade. 

Another unique feature of thoracic paravertebral blockade 

compared with thoracic epidural analgesia is the relative 

safety when performing these blocks on patients with a 

marginal coagulation cascade. This does not mean, 

however, that thoracic paravertebral blockade can be 

performed on patients with coagulopathy without caution. 

According to the American Society of Regional Anesthesia 

and Pain Medicine’s evidence-based guidelines, in the 

patient receiving antithrombotic or thrombolytic therapy, the 

exact same precautions should be taken when placing 

thoracic paravertebral blockade as when placing an epidural. 

However, if bleeding occurs in the thoracic paravertebral 

space, significant blood loss will be the likely complication 

rather than epidural hematoma and neurologic deficit [11]. 

The thoracic paravertebral space (TPVS) is a wedge-shaped 

space that lies on either side of the vertebral column. It is 

wider on the left than on the right. The parietal pleura forms 

the anterolateral boundary, while the base is formed by the 

posterolateral aspect of the vertebral body, the intervertebral 

disc, the intervertebral foramen and its contents. The 

superior costotransverse ligament, which extends from the 

lower border of the transverse process above to the upper 

border of the transverse process below, forms the posterior 

wall of the TPVS. The apex of the space is continuous, with 

the intercostal space lateral to the tips of the transverse 

processes. Interposed between the parietal pleura and the 

superior costotransverse ligament is a fibroelastic structure, 

the endothoracic fascia, which is the deep fascia of the 

thorax and lines the inside of the thoracic cage. In the 

paravertebral location, the endothoracic fascia is closely 

applied to the ribs and fuses medially with the periosteum at 

the midpoint of the vertebral body. An intervening layer of 

loose connective tissue, the “subserous fascia,” is found 

between the parietal pleura and the endothoracic fascia. The 

endothoracic fascia thus divides the TPVS into two potential 

fascial compartments, the anterior “extrapleural 

paravertebral compartment” and the posterior 

“subendothoracic paravertebral compartment”. The TPVS 

contains fatty tissue, within which lies the intercostal 

(spinal) nerve, the dorsal ramus, the intercostal vessels, the 

rami communicantes, and, anteriorly, the sympathetic chain. 

The spinal nerves in the TPVS are segmented into small 

bundles lying freely among the fat and devoid of a fascial 

sheath, which makes them exceptionally susceptible to local 

anesthetic block. The intercostal nerve and vessels are 

located behind the endothoracic fascia, while the 

sympathetic trunk is located anterior to it in the TPVS [12]. 

The TPVS is continuous with the intercostal space laterally, 

the epidural space medially via the intervertebral foramen, 

and the contralateral paravertebral space via the prevertebral 

and epidural space. The cranial extension of the TPVS is 

still not defined, but we have observed radiologic spread of 

contrast medium into the cervical region after thoracic 

paravertebral injection. The origin of the psoas major 

muscle forms the caudal boundary, and inferior (lumbar) 

spread through the TPVS is thought to be unlikely. 

Ipsilateral thoracolumbar anesthesia, radiologic spread of 

contrast below the diaphragm, and thoracolumbar spread of 

colored dye in cadavers have been described, and there is 

disagreement about the caudal limit of spread. The 

endothoracic fascia is continuous inferiorly with the fascia 

transversalis of the abdomen dorsal to the diaphragm 

through the medial and lateral arcuate ligaments and the 

aortic hiatus. An injection in the lower TPVS posterior to 

the endothoracic fascia can spread inferiorly through the 

medial and lateral arcuate ligaments to the retroperitoneal 

space behind the fascia transversalis, where the lumbar 

spinal nerves lie, and is the anatomic basis of the technique 

of “extended unilateral anesthesia” [13]. 

Several different techniques exist for TPVB. It can be 

performed with the patient in the sitting, lateral, or prone 

position. The sitting position allows easy identification of 

landmarks, and the patients are often more comfortable. The 

classical technique, which is most commonly used, involves 

eliciting loss of resistance. At the appropriate dermatome 

under aseptic precautions, the needle (22-gauge, 8–10-cm 

short beveled spinal needle, or a Tuohy needle if a catheter 

is to be placed) is inserted 2.5–3 cm lateral to the most 

cephalad aspect of the spinous process and advanced 

perpendicular to the skin in all planes to contact the 

transverse process of the vertebra below at a variable depth 

(2–4 cm) depending on the build of the individual. If bone is 

not encountered at this depth, it is possible that the needle 

tip is lying between adjacent transverse processes. It is 

imperative to locate the transverse process before advancing 

the needle any further to prevent inadvertent deep insertion 

and possible pleural puncture. This is accomplished by 

withdrawing the needle to the subcutaneous plane and 

redirecting it cephalad and caudad to the same depth until 

bone is encountered. If bone is still not encountered, the 

needle is advanced a further centimeter and the above 

process repeated until the transverse process is contacted. 

The needle is then walked above the transverse process and 

gradually advanced until a loss of resistance to air or saline, 

or a subtle “pop” is felt as the needle tip traverses the thin 

superior costotransverse ligament, usually within 1–1.5 cm 

from the superior edge of the transverse process. 

After gentle aspiration, local anesthetic is injected in small 

aliquots or a catheter is inserted so that 1–3 cm of the distal 

end of the catheter lies within the TPVS. The same 

technique is used with modification in children, and two 

simple equations help predict the lateral distance for needle 

insertion and the skin-to-TPVS depth (both in millimeters): 

[10.2 + (0.12 × weight in kilograms)] and [21.2 + 0.53 × 

(weight in kilograms)], respectively. 53 Various 

investigators also redirect their needle medially 29 to 

contact the vertebra, advance caudal to the transverse 

process, 26, 46, 54 or elicit paresthesia. Medial redirection 

is not recommended because of the potential for epidural or 
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intrathecal injection [14, 15]. 

Unlike epidural space location, where a definite give is felt 

as the needle tip traverses the firm ligamentum flavum, 

TPVS location using loss of resistance is subjective and 

indefinite and may not be appreciated as a definite give. 

Difficulty is also commonly encountered during catheter 

insertion and may require manipulation of the needle or 

injection of saline to create a saline-filled cavity before 

passing a catheter. Very easy passage of the catheter may 

indicate interpleural placement [16]. 

The needle may be advanced by a fixed predetermined 

distance (1–2 cm) once the needle is walked off the 

transverse process without eliciting loss of resistance. This 

variation has been used very effectively with low risk of 

complication, including pneumothorax. The use of a depth 

marker is recommended if a nongraduated needle is used to 

avoid pleural or pulmonary puncture. Fluoroscopy and 

contrast chest radiography are often used as supplementary 

methods to confirm the position of the needle or catheter. 

Contrast injected into the TPVS produces either a 

longitudinal or a cloud-like spread localized to the 

paravertebral region as depicted on frontal chest radiograph. 

Radiologic images are not always readily identifiable, and 

spread can vary in the same patient having repeated 

injections [17]. 

A “pressure measurement technique” was recently 

advocated. Pressure in the erector spinae muscle is higher 

during inspiration than during expiration. Once the superior 

costotransverse ligament is traversed and the TPVS entered, 

there is a sudden lowering of pressure, and expiratory 

pressure then exceeds inspiratory pressure: “pressure 

inversion.” These objective signs are described as an easy 

and reproducible method of locating the TPVS. Negative 

pressure during both phases of respiration would indicate 

interpleural placement. 58  

A modification of the classical approach is the medial 

approach in which the needle is inserted 1 cm from the 

midline and advanced perpendicularly to contact the lamina 

rather than the transverse process followed by lateral 

redirection to slip off the lamina into the TPVS. Developed 

initially to avoid intrathecal injection by directing the needle 

away from the intervertebral foramen, this approach has 

been associated with complications relating to dural 

puncture. A recent variation of the medial approach is the 

“paravertebral–peridural block,” in which the needle is 

inserted 3–4 cm lateral to the midline and advanced at a 45° 

angle to the coronal plane with medial direction to contact 

the lamina. The needle is then redirected laterally by gradual 

increments in the angle of entry to the coronal plane until 

the needle is walked off the lamina into the TPVS. 

Retrospective analyses using the paravertebral–peridural 

block technique report a high success rate and low incidence 

of complications [18]. 

Thoracic paravertebral catheters can also be safely, 

accurately, and easily placed under direct vision during 

thoracic surgery from within the chest. The original 

description by Sabanathan et al. [19] Involves reflecting the 

parietal pleura from the posterior wound margin on to the 

vertebral bodies to create an extrapleural paravertebral 

pocket into which a percutanously inserted catheter is 

placed against the angles of the exposed ribs. This method 

has been refined to ensure accurate placement of the 

catheter in the TPVS by tunneling the tip through a small 

defect created by the surgeon in the extrapleural fascia [20], 

rather than laying it adjacent to the vertebral bodies. The 

anatomy of the extrapleural fascia is not clear, and the 

endothoracic fascia may have been referred to as the 

extrapleural fascia. This method, which requires an open 

chest, has been combined very effectively with preincisional 

percutaneous thoracic paravertebral injection to provide 

both intraoperative and postoperative analgesia after 

thoracic surgery. Video-assisted placement of a 

paravertebral catheter under direct vision during 

thoracoscopic surgery has also been described.  

Paravertebral block, both single injection and continuous 

infusion, has been reported to be comparable to thoracic 

epidural with regard to analgesia while avoiding the 

possibility of hypotension and urinary retention in the 

postoperative period. Despite these advantages, it should be 

noted that percutaneous paravertebral catheter placement 

carries the same contraindications with regard to 

anticoagulation as epidural analgesia. The use of 

elastomeric infusion devices with larger volumes of local 

anesthetic has been demonstrated in a recent retrospective 

review comparing patients receiving continuous local 

anesthetic infusion both subcutaneously in the wound and at 

the intercostal nerves with patients receiving epidural 

analgesia. Hence the present study was planned for 

Comparative Administration of Continuous Paravertebral 

Infusion of Ropivacaine with and Without Fentanyl for Pain 

Relief in Unilateral Multiple Fractured Ribs Patients. 

 

Methodology 

The present study was planned in Department of Anesthesia, 

Anugrah Narayan Magadh Medical College, Gaya, Bihar. 

The study was conducted from August 2013 to April 2014. 

Total 20 patients with unilateral fractured ribs and visual 

analogue scale (VAS) pain score greater than 30 mm were 

enrolled in the present study. The 10 cases were enrolled in 

Group A patients received infusion of Ropivacaine 0.375% 

with adrenaline 5 µg/ml. The Group B patients received the 

infusion of Ropivacaine 0.2 % with adrenaline 5 µg/ml and 

fentanyl 2 µg/ml. 

All the patients were informed consents. The aim and the 

objective of the present study were conveyed to them. 

Approval of the institutional ethical committee was taken 

prior to conduct of this study. 

Cardiovascular stability was achieved and surgical 

procedures e.g., drainage of pneumothorax or haemothorax, 

if required, were performed. Patients′ demographic data, 

injury data and haemodynamic status on admission were 

recorded. Selected patients were shifted to ICU and written 

informed consent was taken. Monitoring during and after 

TPVB included non-invasive blood pressure, 

electrocardiogram and arterial oxygen saturation (SpO 2). 

TPVB was performed under aseptic conditions with the 

patient in sitting position, using the classical technique 

eliciting loss of resistance, at a spinal level midway between 

the uppermost and the lowest fractured ribs. In case of 

involvement of more than four ribs, one level higher than 

the middle level was chosen. Following test dose of 2% 

lignocaine with adrenaline (1:2, 00,000) 3 ml to rule out 

intravascular or subarachnoid injection, the bolus dose was 

administered. Non-invasive blood pressure and heart rate 

were recorded every 5 minutes until 30 minutes after drug 

injection. Bradycardia was defined as heart rate <50 

beats/minute and hypotension as a fall of >30% from 

baseline readings or an absolute value of <80 mmHg 
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systolic blood pressure. Any episodes of bradycardia or 

hypotension were recorded and managed with atropine, 

fluids and vasopressors as required. 

Continuous paravertebral infusion was started according to 

group allocation 30 minutes after administration of bolus 

dose. Initial rate of infusion was 0.1 ml/kg/hr in all patients 

which was gradually increased in steps of 1-2 ml/hr up to a 

maximum of 0.2 ml/kg/hr, in case adequate pain relief was 

not achieved. If, despite the maximum rate of paravertebral 

infusion, VAS score exceeded 40 mm or if the patient 

requested additional analgesia at any time during the study 

period, rescue analgesia was provided by intravenous 

morphine in increments of 1.5 mg. All the patients received 

diclofenac 1 mg/kg 12 hourly intramuscularly. The patients 

having any contraindication to diclofenac administration 

were to receive intravenous tramadol 1 mg/kg along with an 

antiemetic. 

Following was the inclusion and exclusion criteria for the 

present study. 

Inclusion Criteria: Patients with unilateral fractured ribs and 

visual analogue scale (VAS) pain score greater than 30 mm. 

Exclusion Criteria: Cases of Bilateral rib fractures, 

significant trauma outside chest wall, Unconsciousness. 

Unconscious patients, patients having unstable cardiac or 

severely altered mental status, known liver/kidney disease, 

known allergy to LA drugs, infection at site of needle 

insertion, pre-existing spinal deformity and those with 

significant trauma outside chest wall, (e.g., acute spine or 

pelvic fracture, severe fracture, severe traumatic brain or 

spinal cord injury or abdominal visceral injuries) were 

excluded. 

 

Results & Discussion 

Seventy percent of post-thoracotomy patients have too much 

pain in the early postoperative period. The pain that is 

caused by stretching costovertebral, costotransverse 

ligaments and posterior spinal muscles, causes many 

complications such as weak coughing, decrease in tidal 

volume and atelectasia, hypoxemia, postoperative 

pulmonary infection and dyspnea. These complications 

increase according to age, smoking, obesity and other 

illnesses. 

Post-thoracotomy pain is one of the most painful procedures 

and various methods have been used and new studies are 

being done for better methods. The effective methods for 

post-thoracotomy pain management and lowering systemic 

opioid dose are continuous intercostal block, paravertebral 

block, epidural opioid and/or local anesthetic techniques. 

In Navlet et al. study [21], a continuous paravertebral 

infusion of ropivacaine/fentanyl, or bupivacaine/fentanyl, in 

60 patients undergoing elective thoracotomy was done and 

authors concluded that both bupivacaine, 0.25%, and 

ropivacaine, 0.3%, with fentanyl are equally effective for 

post-thoracotomy pain control when used via continuous 

paravertebral blockade. In another study, Awwad et al. [22] 

assessed paravertebral block using bupivacaine 0.5% or 

normal saline in 44 patients undergoing renal surgery and 

reported that paravertebral blockade using bupivacaine is an 

effective and safe method for pain relief following renal 

surgery through loin incision. Also, Bhuvaneswari et al. [23] 

concluded that paravertebral block using bupivacaine and 

fentanyl in patients scheduled for surgery for breast cancer 

reduce analgesic consumption as well as cumulative pain 

scores at rest and on movement. Naja et al. [24] used as a 

complement to general anesthesia, bilateral nerve-stimulator 

guided paravertebral blockade with lidocaine, bupivacaine, 

fentanyl and clonidine, in laparoscopic cholecystectomy and 

show that mean pain scores visual analog scale were 

significantly less with active compared with control; also, 

they concluded that this regimen may improve postoperative 

pain relief. 

 
Table 1: Injury Data 

 

Group Group A Group B 

Medication 
Ropivacaine 0.375% with adrenaline 5 

µg/ml 

Ropivacaine 0.2 % with adrenaline 5 

µg/ml and fentanyl 2 µg/ml 

No. of Cases 10 10 

Mean number of fractured ribs 3 – 6 3 – 7 

Mean chest Abbreviated injury score 2 – 3 2 – 4 

Mean Injury severity score 6 – 28 5 – 22 

Patients with flail segment 3 4 

Patients with pulmonary contusion 2 2 

Patients with haemothorax 5 4 

Patients with pneumothorax 5 6 

Patients with chest tube 6 6 

Patients with S/C emphysema 3 4 

 
Table 2: Operative Parameters 

 

Group Group A Group B 

Medication Ropivacaine 0.375% with adrenaline 5 µg/ml 
Ropivacaine 0.2 % with adrenaline 5 µg/ml 

and fentanyl 2 µg/ml 

No. of Cases 10 10 

Ropivacaine requirement 830 – 2290 615 – 1260 

ICU Stay 3 – 5 days 3 – 4 days 

Length of Hospital stay 4 – 11 days 3 – 13 days 

Complications 

Delayed haemothorax 0 1 

Fever 0 1 

Nausea 1 1 
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Vomiting 1 0 

Pruritis 1 0 

 

Kavanagh et al. [25] have made a meta-analysis of 

currenttechniques for post-thoracotomy pain management. 

They compared the use of opioids, NSAIDs, ketamine and 

regional analgesia. They concluded that the combination of 

thoracic epidural local anesthetics and opioids could 

essentially abolish postthoracotomypain but possible 

complications and cost-benefit issues should be considered. 

Macias et al. [26] performed a double-blinded randomized 

study with 80 patients under elective thoracotomy procedure 

and, as a result, found epidural ropivacaine-fentanyl and 

epidural bupivacaine-fentanyl groups to be similar. We 

added morphine to bupivacaine and ropivacaine in our study 

as well and observed no significant difference. 

Cassady et al. [27] compared continuous thoracic epidural 

analgesia with bupivacaine-fentanyl combination and PCA 

with morphine in adolescents undergoing posterior spinal 

fusion and found the two groups comparable in terms of 

effectiveness and safety. 

As mentioned above, there are several techniques for 

postoperative pain management and the choice depends on 

several factors such as anesthetist's experience, preference, 

duration of local and systemic pain management, 

contraindications of some analgesic drugs and techniques 

and patient's preference [28]. For this reason, many studies 

are under way to find the ideal postoperative pain 

management technique. 

With regard to post-thoracotomy epidural analgesia, Joshi et 

al1 suggested that the combination of lipophilic opioid with 

local anesthetic was superior to opioid alone. It recently has 

been suggested that analgesia with lipophilic opioids 

administered via the epidural route may be primarily from a 

systemic rather than neuraxial effect. Conversely, 

hydrophilic opioids, such as morphine and hydromorphone, 

commonly are used in continuous epidural infusions and 

may provide more reliable neuraxial analgesia than the more 

lipophilic opioids such as fentanyl and sufentanil [29]. 

The limitations of this study—sampling bias, selection bias, 

and recall bias—are usually present in a retrospective case-

control study. Regarding sampling bias, there were 

significant differences in the frequency of three factors in 

the backgrounds of patients: BMI, the presence of acquired 

heart disease, and the presence of ischemic cerebrovascular 

disease. These factors were strongly related to the way in 

which both groups were chosen, because patients who used 

anticoagulant or antiplatelet drugs regularly always 

allocated to the PVB group. As for selection bias, it is 

difficult to avoid this bias, however, anesthesiologists and 

surgeons always decided beforehand who would receive 

thoracic PVB by considering the contraindications for 

insertion of an epidural catheter. With regard to recall bias, 

all relevant medical records were used for this retrospective 

study. However, we acknowledge that, because the 

completeness of the medical records varied, some patient 

data were not available. 

 

Conclusion 

The data generated from the present study concludes that 

Both drug combinations used for paravertebral infusion in 

the present study, i.e., ropivacaine 0.375% with adrenaline 5 

µg/ml and ropivacaine 0.2% with adrenaline 5 µg/ml and 

fentanyl 2 µg/ml, provided good analgesia with minimal 

side effects in patients with unilateral MFR. Addition of 

fentanyl in low concentration i.e., 2 µg/ml to the 

combination of ropivacaine and adrenaline allowed 

reduction of ropivacaine requirement without affecting the 

analgesic efficacy or the incidence of opioid-induced side-

effects. 
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