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A B S T R A C T

Introduction: Open thoracotomy is one of the surgical procedures that is still very painful in 

the postoperative period, which, in this type of surgery can have on respiratory function 

and subsequent recovery of the patient.

Patients and method: The aim of the study is to assess continuous paravertebral thoracic block 

as an analgesic technique in thoracotomy. A total of 139 patients undergoing pulmonary 

resection surgery by posterolateral thoracotomy received postoperative analgesia using a 

1.5% lidocaine infusion (7-10 ml/h) through a thoracic paravertebral catheter for at least 48h. 

Pain intensity measured on the visual analogue scale (VAS) both at rest (passive VAS) and 

during stimulated cough (active VAS) was recorded at time of discharge from the Recovery 

Unit, and on the second, third and fourth day post-surgery. Postoperative complications 

and the need for analgesic rescue were studied.

Results: On discharge from recovery, 98.6% of the patients had mild pain (passive VAS <3), 

1.4% had moderate pain (passive VAS 4-6) and none with severe pain (EVA >6); on the 2nd 

day post-surgery, 97.9% had mild pain, and 1.2% moderate pain; on the third day 98.6% had 

mild pain and 0.7% moderate pain; and on the 4th day 100% had mild pain. There were no 

complications arising from the analgesic technique.

Conclusions: Continuous thoracic paravertebral analgesia is effective and safe in controlling 

post-thoracotomy pain.

© 2009 AEC. Published by Elsevier España, S.L. All rights reserved.
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R E S U M E N

Introducción: La toracotomía abierta es uno de los procedimientos quirúrgicos con postope-

ratorio más doloroso, hecho que en este tipo de cirugía puede repercutir sobre la función 

respiratoria y posterior recuperación del paciente.
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Introduction
 

Postoperative pain associated with thoracic surgery is 

generally severe in intensity and duration. Suboptimal 

management of this pain can reduce respiratory reserves 

and pulmonary volume, hinders an adequate completion 

of respiratory physical therapy, favours the development 

of atelectasis and pulmonary overinfection, and can trigger 

subsequent respiratory failure. Acute postoperative pain also 

favours the development of chronic post-thoracotomy pain 

syndrome.1

Several methods for the treatment of post-thoracotomy 

pain have been proposed with varying success: intercostal 

block,2 interpleural analgesia,2,3 cryoanalgesia,4,5 lumbar 

epidural,6,7 thoracic epidural,7,8 paravertebral block,9,10 

i.v. opiates,11,12 NSAIDs,13,14 and transcutaneous nerve 

stimulation.15,16 Epidural analgesia has been considered 

for quite some time to be the gold standard for acute post-

thoracotomy pain treatment.

The aim of this study is to evaluate the efficacy of 

continuous paravertebral blocks as a postoperative analgesic 

treatment for posterolateral thoracotomies.

Material and methods
 

We performed a prospective study with data compiled by 

the acute pain unit in our department corresponding to 

the thoracotomies performed during a 13-month period. 

The variables studied were: age, sex, type of surgery 

(lobectomy or pneumonectomy), medical background, need 

for postoperative mechanical ventilation, postoperative 

complications, point score on the visual analogue pain scale 

from 0-10 (VAS) (0 being the absence of pain and 10 the 

maximum level of pain). The VAS data were collected upon 

discharge (between 12 and 24 hours post-operation) from the 

post anaesthesia recovery unit (PARU), and the 2nd, 3rd, and 

4th days following the procedure. VAS scoring was registered 

in resting respiratory (passive VAS) and active respiratory 

(active VAS) (stimulated cough, respiratory physical therapy, 

etc.) conditions. Pain intensity was rated as mild (VAS 

between 0-3), moderate (VAS between 4-6), and severe 

(VAS between 7-10). We also registered early postoperative 

complications and postoperative mortality.

All patients received the same anaesthetic protocol: 

balanced anaesthesia with halogenated inhalation agents 

(sevoflurane or desflurane), muscular relaxation with 

cisatracurium, and analgesia with continuous remifentanil 

perfusion. After the surgery was over, the patients received 

intravenous doses of morphine hydrochloride at 0.15 mg/kg, 

1 g of paracetamol, and 50 mg of dexketoprofen. Whether 

at the start or finish of the surgery, a thoracic paravertebral 

catheter was placed for the administration of a 1.5% lidocaine 

bolus at 1 ml for every 10 cm of height, followed by a 

continuous infusion of 7-10 ml/h. Regardless of the timing 

of the catheter placement, this administration started upon 

surgery finalization (closing). All patients received 50 mg of 

dexketoprofen every 8 hrs for 2 days and 1 g of paracetamol 

every 8 hrs for the entire study period. We used 50 mg of 

i.v. meperidine as a salvage therapy in case the VAS score 

surpassed 6 points at any moment during the study. All 

patients were evaluated 6 hrs after catheter insertion in order 

to ensure correct placement. If at this point the patient had 

presented a VAS>6 or had required more than 0.25 mg/kg of 

morphine, the catheter was replaced or a different analgesic 

regimen was established. At 4 hrs after the surgery, the 

patients were instructed to start respiratory physical therapy 

by incentive inspirometry.

We used the classically described placement technique, 

with the patient in lateral supine or seated position. We 

located the T4-T6 spinous process, and made a mark 2-3 

cm laterally to the side of the process corresponding to the 

surgery. After infiltrating with local anaesthetic, we made a 

puncture at this spot with a Tuohy needle at an 80% angle 

Paciente y método: El propósito del estudio es evaluar el bloqueo paravertebral continuo torá-

cico como técnica analgésica en la toracotomía. Ciento treinta y nueve pacientes sometidos 

a cirugía de resección pulmonar mediante toracotomía posterolateral recibieron analgesia 

postoperatoria mediante infusión de lidocaína al 1,5% (7-10 ml/h) a través de un catéter 

paravertebral torácico y durante un mínimo de 48 h. La intensidad del dolor mediante la 

escala analógica visual (EVA) tanto en reposo (EVA pasivo) como durante la tos incentivada 

(EVA activo) fue registrada al alta de la unidad de reanimación, al segundo, tercer y cuar-

to día postoperatorio. Se estudiaron las complicaciones postoperatorias y la necesidad de 

analgesia de rescate.

Resultados: Al alta de reanimación un 98,6% de los pacientes presentaron un dolor leve (EVA 

pasivo < 3), un 1,4% dolor moderado (EVA pasivo 4-6) y 0% un dolor severo (EVA > 6); en el  

2.º día postoperatorio un 97,9% tuvieron un dolor leve, y un 1,2%, dolor moderado; en el 3.er día 

un 98,6%, un dolor leve, y un 0,7%, dolor moderado; y al 4.º día un 100% presentaron dolor 

leve. No se encontraron complicaciones derivadas de la técnica analgésica.

Conclusiones: La analgesia paravertebral torácica continua es efectiva y segura en el control 

del dolor postoracotomía.

© 2009 AEC. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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Antecedent No. of patients

AHT 40
Ischemic heart disease 10
DM 14
Atrial fibrillation 2
Aorto-coronary bypass 1
Chronic liver disease 3
Intermittent claudication 1
Morbid obesity 3
Gastric ulcer 7
Light COPD 89
Moderate COPD 13

COPD (light FEV<80%) (moderate FEV<60%).

Table 1 – Medical backgrounds of the patients

until contacting the transverse process of the subjacent 

vertebra. If this contact was not made within 3.5 cm of 

the skin, the needle was retracted and reapplied at a more 

horizontal angle. Once the transverse process was contacted, 

the needle was connected to a syringe with 10 ml of saline 

solution, and the needle was advanced over the process until 

noting a loss in resistance to the saline flow (costotransverse 

ligament steps), or until reaching a depth of 2 cm. Once the 

paravertebral space was reached, 5 ml of saline solution was 

injected and the catheter was introduced about 3 cm into the 

interior of the space. 

The statistical analysis was performed using SPSS 13.0 

software, assessing quantitative variables using the mean (X) 

and standard deviation (SD), and using the Chi-squared and 

Student-Fisher T-tests in the comparison between groups 

for qualitative and quantitative variables, respectively. We 

established P<.05 as the statistical significance level.

Results
 

During the study period, we performed posterolateral 

thoracotomies on 143 patients, 139 of which were valid for 

the study, since 4 patients received other analgesic regimens 

(thoracic epidural catheter in 2 cases, patient-controlled 

analgesia with opiates in 1 case, and continuous perfusion 

with NSAIDs and opiates in 1 case). All patients were 

extubated in the operating room, but 2 patients required 

subsequent re-intubation and mechanical ventilation for a 

short period (2 hrs) due to respiratory depression.

The surgery consisted of pneumonectomies in 14 cases 

(10.2%), lobectomies in 114 (82.1%), extended lobectomies 

in 8 cases (5.6%), and a bilobectomy, a rib resection, and 

a mediastinal mass in 1 case each (0.7%). 115 (82.7%) of 

the patients were male and 24 (17.3%) were female. The 

mean age was 64.14±21.24 years for men and 62.23±12.9 

years for women. No patients died following the operation 

(0% mortality), and all patients were discharged from the 

hospital.

One hundred and fifteen were males (82.7%) and 24 were 

females (17.3%). Medical backgrounds for the patients are 

summarized in Table 1. Two patients had an accidental 

removal of the catheter, one on the third day and one on the 

fourth day following the operation. Mean active VAS values 

were significantly higher than passive VAS values (Table 2). 

Intensity of the pain as categorized into light, moderate, and 

severe levels are summarized in Table 3 (passive values) and 

Table 4 (active values). Table 5 shows the number of patients 

who required salvage meperidine treatment. Table 6 displays 

the main postoperative complications.

 
 Upon PARU discharge 2nd day post-op 3rd day post-op 4th day post-op

Passive VAS (X±SD) 0.65 (±0.82) 0.92 (±1.08) 0.75 (±0.96) 0.64 (±0.85)
Active VAS (X±SD) 2.38 (±1.29)* 2.95 (±1.6)* 2.7 (±1.6)* 2.47 (±1.5)*

DE indicates standard deviation; PARU, post anaesthesia recovery unit; VAS, value on the visual analogue scale; X: Mean.
*P<.05 with respect to passive VAS.

Table 2 – Mean, minimum, and maximum values for active and passive VAS during the study

 
 0-3 (light pain) 4-6 (moderate pain) 7-10 (severe pain) 
Passive VAS  n (%) n (%) n (%)

Upon PARU discharge 137 (98.6) 2 (1.4) 0 (0)
2nd day post-op 136 (97.9) 3 (2.1) 0 (0)
3rd day post-op 137 (98.6) 1 (0.7) 0 (0)
4th day post-op 137 (100) 0 (0) 0 (0)

PARU indicates post anaesthesia recovery unit; VAS, visual analogue scale.

Table 3 – Percentage of patients with light (VAS 0-3), moderate (VAS 4-6), and severe (7-10) pain in respiratory rest 
(passive) during the study
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Discussion
 

The prevalence of acute postoperative pain following a 

thoracotomy is very high, this being classically considered 

as one of the surgical procedures associated with the 

highest levels of pain. Controlling this postoperative pain 

is essential for obtaining positive results when assessing 

analgesic treatment efficiency. The nociceptive pathways 

responsible for post-thoracotomy pain are not completely 

understood, but the intercostal nerves, the phrenic nerve, 

and the vagus nerve have all been implicated. The inputs 

from the thoracic pleura via the intercostal nerves, from the 

diaphragmatic pleura via the phrenic nerve, and the lung and 

mediastinum via the vagus nerve are all determinants in the 

pain stimulus.17,18 The placement and presence of thoracic 

tubes, rib retraction with or without damage or trapping of 

the intercostal nerves, and surgical incisions are all causal 

elements for these inputs. The presence of pain in the 

homolateral shoulder with respect to the thoracotomy is very 

frequent, with an incidence that often surpasses 80%. This is 

due to the stimulation of the phrenic nerve during surgery.19 

Infiltration with local anaesthetic of the periphrenic fatty 

tissue significantly reduces this pain, as does interscalene 

blocking of the brachial plexus.20

Paravertebral blocking was first described in 1905 as an 

analgesic technique in abdominal surgeries. The technique is 

simple, and is based on the localization of the paravertebral 

space by testing the loss of resistance to the passage of air 

or saline solution, or by testing the passage of the needle 

through the costotransversal ligament. The administration 

of a local anaesthetic in this space achieves a block of the 

intercostal nerves, their communicating branches, and the 

corresponding sympathetic chain, which implies a significant 

sensory and sympathetic block. The extent of the sympathetic 

block will depend on the volume of anaesthetic solution 

administered. We administered a bolus of 15-20 ml, and later 

a continuous perfusion of 0.1ml/kg/h, which achieved a block 

between 4-7 metamers.

Although the efficacy of paravertebral blocks, whether for 

anaesthesia or analgesia, for surgery in the thoracic area has 

been well known for years,21-23 only in the last five years has 

its use in thoracic surgery risen in incidence.24,25

Hill SE et al expounded upon the high quality of the 

analgesic used in paravertebral blocks following thoracoscopic 

surgery.26 Maret E et al compared patient-controlled analgesia 

(PCA) with morphine and continuous thoracic paravertebral 

blocks for post-thoracotomy analgesia, and found that 

paravertebral blocks achieved a significantly superior 

analgesia with lower incidence of secondary effects in the 

form of nausea, vomiting, urine retention and postoperative 

ileus.27 Richardson J et al compared thoracic epidural analgesia 

and thoracic paravertebral blocks following thoracotomies, 

and found that the efficacy of the two methods was similar. 

However, the incidence of secondary effects in the form of 

nausea, vomiting, hypotension, and urine retention was 

higher in the epidural group, and respiratory mechanics and 

arterial oxygen saturations were higher in the paravertebral 

group, this patient group also yielding a lower postoperative 

morbidity.28 In our country, Spain, several authors have 

found similar results.29,30

A systematic review and meta-analysis of randomized 

studies was recently published comparing the analgesic 

efficacy of paravertebral blocks and thoracic epidurals for 

thoracotomies.31 Ten studies were published between 1989 

and 2005, including 520 patients who received thoracotomies. 

The variables under study were the intensity of pain based 

on VAS between 4-8 hrs, and at 24 and 48 hrs, mean dosage 

 
 0-3 (light pain) 4-6 (moderate pain) 7-10 (severe pain) 
Active VAS n (%) n (%) n (%)

Upon PARU discharge 113 (81) 25 (17.9) 1 (0.7)
2nd day post-op 104 (74.8) 33 (23.7) 2 (1.4)
3rd day post-op 103 (74.1) 35 (25.1) 0 (0)
4th day post-op 115 (83.4) 22 (15.8) 0 (0)

PARU indicates post anaesthesia recovery unit; VAS, visual analogue scale.

Table 4 – Percentage of patients with light (VAS 0-3), moderate (VAS 4-6), and severe (7-10) pain in respiratory activity 
(active) during the study

 
 n (%)

Upon PARU discharge 0 (0%)
2nd day post-op 5 (3.5%)
3rd day post-op 1 (0.7%)
4th day post-op 0 (0%)

PARU indicates post anaesthesia recovery unit.

Table 5 – Number of patients that required a meperidine 
dose during the postoperative period

 
 n (%)

Respiratory depression 2
Atelectasis 2
Sd. Claude-Bernard-Horner 1
Atrial fibrillation 3
Agitation/disorientation 1

Table 6 – Postoperative complications (n)
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of opiate consumption at 24 and 48 hrs, and the number of 

patients who required supplementary analgesics. The results 

showed an absence of significant differences with respect 

to the quality of the analgesic used at all time periods of 

observation. Nor were there any differences observed in 

morphine consumption at 24 hrs and between 24 and 48 

hrs. However, they did observe a significant reduction in 

the incidence of pulmonary complications, defined as the 

presence of pneumonia or atelectasis, in the group that 

received thoracic paravertebral blocks (OR, 0.36; 95% CI, 0.14-

0.92). Respiratory function, which was evaluated as the percent 

change in peak flow, or FEV1, also improved significantly in 

the paravertebral group with respect to the epidural group at 

24 hrs post-operation. The improvement was attributed to 

the unilateral nature of the block in the case of paravertebral 

blocks, as opposed to the bilateral nature of the epidural, 

given that respiratory mechanics are better preserved in the 

first case. This evidence indicates that paravertebral blocks 

and epidurals are comparable in terms of analgesic quality, 

although the paravertebral block is associated with a lower 

incidence of pulmonary complications. Similar results were 

found in a recent systematic review.25

Our study with over 100 consecutive patients receiving 

posterolateral thoracotomies attests to the high-quality 

control of postoperative pain achieved by using continuous 

paravertebral blocks, which allowed the extubation of 

all patients in the surgical operating room and an early 

commencement of respiratory physical therapy. Few 

complications were presented in this study, represented 

by 2 cases of atelectasis (one was resolved using physical 

therapy and the other required bronchoscopy), 2 cases of 

early respiratory depression, requiring re-intubation and 

short-term mechanical ventilation, and one case of acute 

postoperative confusional syndrome that lasted 2 days, 

in which lidocaine could have played a role as a potential 

neurotoxic agent.

The complications in paravertebral blocks are scarce 

in comparison to classic thoracic epidural analgesia, and 

can be summarized as: 1) unilateral sympathetic block, 

whereas the thoracic epidural creates a bilateral block and 

increases the risk of hypotension and bradycardia. Treatment 

includes fluid therapy, which can have repercussions in the 

form of increased pulmonary fluid and elevated incidence 

of post-pneumonectomy oedema32; 2) minimal risk of 

neurological damage, which is always present in epidural 

techniques. The incidence of epidural haematomas following 

the catheterization of the paravertebral space has been 

established at 0.0007%, and paraplegia at 0.0009%; while these 

incidences are low, the consequences of such an occurrence 

are catastrophic33,34; 3) urine retention is a well-known 

complication in epidural analgesia, which is maximized 

when combined with opiate administration, a complication 

that is not associated with paravertebral blocks; 4) dural 

punctures are another complication associated with epidurals 

(an incidence of 1%-5%), the most common manifestation is 

headache that worsens with cough, which, although it is a 

minor complication, it can interfere markedly in respiratory 

physical therapy in the case of thoracic surgery35; 5) absence 

of risk for epidural haematoma, and the lack of a need for 

precautions against the placement or removal of catheters 

and the presence of coagulopathy, which is necessary in the 

case of epidural techniques36; 6) paravertebral blocks are 

generally not associated with opioid use, whereas thoracic 

epidural analgesia frequently requires its use, with the most 

serious side effect being respiratory depression, which can 

be early (<2 hrs) when using fentanyl, or late (>2 hrs) when 

using morphine.37,38 The use of opiates is also associated 

with pruritus.

In connection with the aforementioned differences, 

some situations do exist that present relative or absolute 

contraindications for the use of epidural analgesia (increase 

in intracranial pressure, coagulopathy, severe spondylopathy, 

etc.), which do not contraindicate the use of paravertebral 

blocks.39

In summary, thoracic paravertebral block continues to be 

a good alternative to classic thoracic epidural analgesia as an 

analgesia technique following a thoracotomy. The technical 

simplicity, efficacy, few side effects, high tolerance level, and 

few contraindications of this technique could situate it as the 

method of choice for this type of surgery.
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