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Abstract 
 

Continuous thoracic paravertebral block proved to be an 

effective method in the management of pain in patients with unilateral 

multiple fracture ribs, moreover it proved to be superior to the use of 

systemic analgesia via patient controlled a nalgesia (PCA) as it 

improves respiratory parameters and arterial blood gas tension in 

these patients. 
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Introduction 

Multiple fractured ribs (MFR) cause severe pain that adversely affects a 

patient’s ability to cough and breathe deeply, predisposing the patient to sputum 

retention and respiratory insufficiency. Effective analgesia, chest physiotherapy, 

and respiratory care are the cornerstones of management. Effective analgesia is 

vital because it allows patients to breathe deeply, cough effectively, and comply 

with chest physiotherapy.  

Thoracic paravertebral block (TPVB), which produces multidermatomal, 

ipsilateral, somatic, and sympathetic nerve blockade,1 2 is one of the therapeutic 

options for managing pain in patients with MFR.3 4 5 6 7 A single, large-volume 

(ie, 20 to 30 mL), percutaneous, thoracic paravertebral injection of bupivacaine 

0.5% provides effective analgesia and improves respiratory parameters and 

arterial blood gas tension in patients with unilateral MFR.4 This approach, 

although effective, is limited by the recurrence of pain and deterioration in 

respiratory parameters, necessitating repeated paravertebral injections.4 This 

may not be considered an optimal analgesic regimen and may be overcome by a 

continuous TPVB. Several case reports have described the use of continuous 

TPVB, as regular bolus injections3 7 or as a continuous infusion6 of local 

anesthetic via an indwelling paravertebral catheter,3 6 7 for pain control in 

patients with MFR. However, the effects of continuous TPVB on respiratory 

function and oxygenation in patients with MFR have not been described.   

PVB is usefull in the evaluation and management of acute and chronic 

pain involving chest wall, the upper abdominal wall and thoracic spine 8. There 

is confusion over the indication for PVB and it is apparent that much ignorance 
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surrounds it. Its place along side extradural, intercostal 9and intrapleural 

analgesia requires elucidation. 

Hugo Sellheim of Leipzig 10 in 1905 performed the first paravertebral 

block (PVB). His aim was to find an alternative technique for spinal and 

epidural anaesthesia devoid of its feared hazards of cardiovascular and 

respiratory collapse 11. A surgical resident in Leipzig Arthur Lawen made a 

special study of this new technique. Through the injection of l0ml of 2% 

procaine at the emergence of each spinal nerve in many hundreds of patients 

with abdominal pain who subsequently underwent laparotomy. Lawen (with 

others) mapped out the segmental innervations of intra-abdominal organs. He 

then developed this knowledge into a powerful diagnostic tool 12.  Not only 

could a few milliliters of local anaesthetic at the appropriate spinal levels 

indicate the organ from which the abdominal pain was arising, but it also aided 

palpation through relaxation of the abdominal muscle spasm. 

In 1924 Brunn and Mandle 13 used PVB as a therapeutic measure in 

hope of obtaining pain relief in acute cholecystitis, but without significant 

success. 

Kappis in 1923   had treated a case of angina pectoris in this manner, also 

Von Kaza 14 used 0.5% procaine diagnostically prior to resection of the affected 

paravertebral nerves. 

In 1925 Mandle 15 reported 16 cases of angina pectoris in which he 

injected procaine 0.5%, paravertebrally with excellent results. 

The next year Swetlow 16 attempted to destroy the afferent sensory fibers all 

together by substituting 85% alcohol and procaine, and he mostly obtained 

satisfactory pain relief for several months. 

PVB was used in the differentiation of ureteric colic from gall bladder 

colic, but it was also indicated in the differential diagnosis of stomach pain 
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compared with pancreatic, duodenal or gall bladder pain 12. Injections were 

investigated at all vertebral levels from cervical region where they are better 

known as cervical plexus and stellate ganglion blocks, to sacral region where in 

effect they become caudal extradural blocks 16. 

Although originally the main therapeutic indication for PVBs was the 

relief of surgical pain, in the early years of this century its applications 

flourished. They grew to include the alleviation of pain due to ipsilateral MFR, 

the intractable pain of malignancy, pain from fractured neck of femur, and 

ischemic limb pain including causalgia and post traumatic sympathetic 

dystrophies. It was also used for treating supraventricular tachycardia, bronchial 

asthma, aiding the passage of renal and gall bladder stones, and the management 

of pain associated with herpes zoster 10. 

Its popularity reached a peak in the 1920s, and 1930s following which, 

during the 1950s and 1960s, publications about this technique almost 

completely disappeared. In the late 1970s, at the same time as negative view 

were being expressed in textbooks, publications slowly started to reappear, The 

past decade has seen an upturn of interest and study 17. 

Aim of the study 

The aim of this study is to show the efficacy of thoracic paravertebral 

block (TPVB) as a modality of analgesia in patients with multiple fracture ribs 

(MFR), as well as its efficacy in improving the blood gases, and the pulmonary 

functions of these patients in the first two days post trauma. We also compare 

the improvement in these parameters in the patients receiving TPVB with 

patients treated with the conventional methods of analgesia i.e. opioids 

(morphine) given via a patient controlled analgesia (PCA) pump. 
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Pain management in patients with 
chest trauma 

 
Trauma is a major cause of mortality throughout the world and pain is the 

most common symptom reported by patients admitted to the emergency room 18. 

Specific protocols have been developed to treat all pain-related complications, such 

as posttraumatic stress disorders 19, making anesthesiologists more involved in the 

management of trauma patients. Even though data demonstrating that regional 

anesthesia improves outcome are lacking, improved pain management in the 

trauma patient not only increases comfort and reduces patient suffering but has 

also been demonstrated to reduce the rate of intubation and morbidity and to 

improve short- and long-term outcomes 20-23. 

Shulz-Stubmer and colleagues 24 reported that regional analgesia using 

Single injection regional blocks and continuous neuraxial, and peripheral catheters 

can both play a valuable role in a multimodal approach to pain management in 

trauma patients admitted in the intensive care unit. 

Although surgical interventions for multiple trauma patients more frequently 

require general anesthesia (GA), regional anesthesia (RA) should be considered in 

patients who have isolated orthopedic injuries 25, 26 and in burn patients 24. A meta-

analysis 27 showed that neuraxial blocks significantly reduce postoperative 

mortality and morbidity (e.g. deep vein thrombosis, pulmonary embolism) when 

compared with general anesthesia, although results for hip fracture repair are still 

debatable 28.  
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Thoracic Trauma 
 

Thoracic trauma is quite common, with a broad injury profile that ranges 

from abrasions and contusions to aortic transection with exsanguinating 

hemorrhage. The cause of thoracic trauma may be due to motor vehicle crashes, 

assaults, falls, occupational- related crush accidents, and sports injuries. 

Motor vehicle crash accounts for over 43,000 accidental injuries in the 

United States each year 29. It is the most common cause of thoracic trauma, 

accounting for nearly 80% of reported chest wall injuries in some series 30,31. 

Thoracic trauma has serious implications, accounting for nearly 20% of all trauma 

deaths in the United States 32. 

Most thoracic injury sustained in motor vehicle crash is blunt in nature 33. 

The three main types of blunt injury forces are (1) compression, (2) shearing, and 

(3) blast. Steering wheel contact with the thoracic cage contributes to compressive 

chest wall or thoracic organ injury. Acute deceleration from a head-on or lateral 

impact motor vehicle crash may cause a shearing injury. This force may also occur 

after a fall and may lead to aortic transection. The concussive force from a blast is 

most commonly associated with high energy explosives usually seen in a military 

setting. The distance between the victim and the blast epicenter may affect the 

extent of injury 34. Large stationary objects between the victim and the blast source 

may absorb a considerable amount of energy and subsequently decrease the extent 

of injury. 
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Pathophysiology 
 

A common result of compressive injury to the thoracic cage is rib fracture. 

The fracture location is influenced by the angle of impact. Rib fractures tend to 

occur anteriorly at 60-degree rotation from the sternum 35.  

Frontal and lateral impact, however, may result in multiple anterior and 

posterior rib fracture points. Severe anterior compressive forces may cause 

sternochondral disruption and a subsequent sternal flail. Flail chest occurs in 10% 

of thoracic trauma cases and has a reported mortality rate between 10% and 15% 30, 

36–38. 

Flail chest is defined as the fracture of four or more consecutive ribs in at 

least two places. This is accompanied by paradoxical motion of the affected chest 

wall segment during respiration such that the flail segment collapses during 

inspiration and expands during expiration. During inspiration, the flail segment 

decreases the negative intra thoracic forces required for adequate ipsilateral lung 

expansion. The lateral motion of the flail segment lessens the positive intra 

thoracic pressure needed during expiration. Flail chest can be subdivided into 

anterior and posterior flail chest depending on the presence of fractures along the 

anterior or posterior rib angles, respectively.  

Borrelly and Aazami 39 reported that contraction of the serratus anterior 

muscle digitations pulls the flail segment posteriorly and superiorly. Canine flail 

chest experiments have also shown that the degree of inward inspiratory 

displacement is related to force differences between intrapleural pressure and 

parasternal muscle activity 40. 

 


