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ABSTRACT 

 

Introduction: postoperative pain associated with thoracic surgery is generally severe both in 

intensity and duration. Its inadequate management conditions the appearance of physical and 

psychological complications such as chronic post-thoracotomy pain syndrome. 

Objective: to evaluate the results of postoperative analgesia with continuous paravertebral 

block in patients undergoing elective thoracic surgery. 

Methods: A quasi-experimental non-observational study was conducted at the Manuel Ascunce 

Domenech Surgical Clinical Teaching Provincial Hospital of Camagüey, between June 2016 and 

June 2019. The universe was constituted by 40 patients submitted to elective thoracic surgery 

for intrathoracic tumors and to whom postoperative analgesia was applied. Analgesia techniques 

were compared by dividing the sample into 2 groups. 

Results: There were no differences between groups in terms of pain intensity perception 

(p<0,05), but most patients (75,0 %) required rescue analgesia, with no differences between 

groups in this aspect (p=0,144). Most patients reported being satisfied with the treatment. The 

most frequent complication was pruritus, being present in 37,5 % of patients. 

Conclusions: It is concluded in this work that the application of continuous thoracic 

paravertebral block is as effective as epidural block in the postoperative analgesic treatment of 

patients undergoing elective thoracic surgery. 
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RESUMEN 

 

Introducción: el dolor postoperatorio asociado a la cirugía torácica es generalmente severo, 

tanto en intensidad como en duración. Su manejo inadecuado condiciona la aparición de 

complicaciones físicas y psíquicas como el síndrome de dolor crónico postoracotomía. 

Objetivo: evaluar los resultados de la analgesia postoperatoria con bloqueo paravertebral 

continuo en pacientes sometidos a cirugía torácica electiva 

Métodos: se realizó un estudio no observacional cuasiexperimental en el Hospital Provincial 

Docente Clínico Quirúrgico Manuel Ascunce Domenech de Camagüey, entre junio de 2016 y junio 

de 2019. El universo estuvo constituido por 40 pacientes sometidos a cirugía torácica electiva 

por tumores intratorácicos y a los que se les aplicó analgesia postoperatoria. Se compararon las 

técnicas de analgesia, se dividió la muestra en dos grupos. 

Resultados: no existieron diferencias entre los grupos en cuanto a la percepción de la intensidad 

del dolor (p<0,05), pero la mayoría de los pacientes (75,0 %) requirió analgesia de rescate, sin 

existir diferencias entre grupos en este aspecto (p=0,144). La mayoría de los pacientes refirió 

haber quedado satisfecha con el tratamiento. La complicación más frecuente fue el prurito, 

estando presente en el 37,5 % de los pacientes. 

Conclusiones: la aplicación del bloqueo paravertebral torácico continuo resulta tan efectivo 

como el bloqueo epidural en el tratamiento analgésico posoperatorio de pacientes sometidos a 

cirugía torácica electiva. 

 

Palabras clave: Bloqueo Paravertebral Torácico; Manejo del Dolor; Anestesia Epidural; 

Complicaciones Anestésicas. 

 

 

 

INTRODUCTION 

Most patients undergoing elective surgery experience postoperative pain to a variable degree. 

The satisfactory control of this type of pain is one of the most important challenges that remain 

unresolved in the surgical setting, which has a strong impact on patients and on the healthcare 

system as a whole.(1) 

Postoperative analgesia is one of the basic components in functional recovery after surgery. The 

blockade of nociceptive stimuli contributes to decrease the response to surgical stress, 

accelerating rehabilitation and decreasing the incidence of postoperative chronic pain. However, 

it is difficult to isolate the effects of postoperative analgesia from other aspects related to surgical 

technique, clinical practice, type of analgesic monitoring or organizational factors of the surgical 

team.(2) 

Nociceptive impulses, upon reaching the nerve centers, will give rise to segmental, supra-

segmental and cortical responses. These responses define the body's reaction to the aggression 

and constitute the basis that explains the post-surgical problems linked to the presence of pain.(3) 
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Many methods for the treatment of post-thoracotomy pain have been proposed with variable 

success: intercostal block, interpleural analgesia, cryoanalgesia, lumbar epidural and thoracic 

epidural analgesia, paravertebral block, intravenous opioids and transcutaneous nerve 

stimulation. Epidural analgesia has long been considered the standard reference for the 

treatment of acute post-thoracotomy pain.(4) 

The treatment of pain after thoracic surgery by epidural administration of opioids has several 

important advantages. Firstly, there is no sympathetic blockade or motor loss; secondly, it is 

usually possible to predict the efficacy of analgesia; and finally, the duration of analgesia 

achieved is usually much longer, and its quality much better, than that obtained by parenteral 

administration of opioids.(5) 

Thoracic paravertebral blockade has been described in the sitting or decubitus position (lateral 

or prone). The advantage of the former is the better identification of the repair points; the 

advantages of the latter are: patient comfort, better hemodynamic stability or precaution against 

vagal responses and the possibility of performing the procedure with the patient under various 

levels of sedation, and even, as has been reported, with the patient already under general 

endotracheal anesthesia. Whatever the position, we proceed to identify the anatomical 

landmarks, which for this block are the spinous processes, which allow us to identify the 

midline.(6) 

The thoracic paravertebral space contains: fat, intercostal (spinal) nerves, communicating 

branches and in its anterior portion the sympathetic chain. The spinal nerves at this level are 

very susceptible to local anesthetics because they are subsegmented into small branches that 

lie freely between the fat and are devoid of a fascial sheath, with no epineurium or perineurium.(7) 

The intercostal nerves emerge from the intervertebral foramen and traverse the space from side 

to side, with communicating branches to the sympathetic chain. The posterior branch of the 

spinal nerve lies in the space and only leaves it past the medial border of the superior 

costotransverse ligament. These anatomical considerations allow the thoracic paravertebral 

block to be an option to achieve postoperative analgesia in patients treated with 

thoracotomies.(1) 

There are few studies in Cuba that evaluate the effectiveness of thoracic paravertebral block in 

major surgery. The most commonly used technique to provide postoperative analgesia consists 

of the administration of local anesthetics and opiate derivatives through an epidural catheter, 

which, despite its safety profile and efficacy in pain relief, is not free of complications. 

Determining the efficacy of postoperative analgesia with continuous paravertebral block in 

patients undergoing elective thoracic surgery would be another option to be taken into account 

in the anesthetic-surgical management of this type of patient. 

Taking into account that postoperative pain associated with thoracic surgery is generally severe 

both in intensity and duration, and its inadequate management conditions the appearance of 

physical and psychological complications such as chronic post-thoracotomy pain syndrome, this 

research was carried out with the aim of evaluating the results of postoperative analgesia with 

continuous paravertebral blockade in patients undergoing elective thoracic surgery. 
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METHODS 

A quasi-experimental non-observational study was carried out at the Surgical Clinical Teaching 

Provincial Hospital Manuel Ascunce Domenech of Camagüey, between June 2016 and June 2019. 

The universe was constituted by 40 patients submitted to elective thoracic surgery for 

intrathoracic tumors and to whom postoperative analgesia was applied, attended by the service 

of Anesthesiology and Resuscitation of the mentioned institution. A non-probabilistic purposive 

sampling was applied according to the investigator's criteria, in which all patients fulfilled the 

criteria. 

Patients over 20 years of age, with physical status II and III according to the American Society 

of Anesthesiology (ASA) classification, and who agreed to participate in the study by signing the 

informed consent form, were included in the study. Exclusion criteria were established as those 

patients with a history of allergy to the drugs used, and as exit criteria those who presented any 

perioperative anesthetic-surgical complication that made the initial anesthetic method to be 

modified, making the evaluation and follow-up of postoperative analgesia difficult. 

To carry out the quasi-experiment, the sample was divided into two treatment groups, Group I 

(control group), in which the conventional anesthetic method was applied (bupivacaine 0,125 % 

with doses of 7 ml/h to 14 ml/h associated with fentanyl 3 mcg/ml by epidural catheter in 

continuous perfusion) and Group II (study group), in which fentanyl 3 mcg/ml by epidural 

catheter in continuous perfusion was used, in which continuous paravertebral block (bupivacaine 

0,25 % with 7ml/h dose associated with fentanyl 3mcg/ml by paravertebral catheter in 

continuous perfusion) was used for postoperative analgesia. The distribution of patients in 

groups was simple randomized. In both groups and in the absence of complications, the loading 

dose (bupivacaine 0,25 % condosis of 10ml plus fentanyl 5mcg/ml by epidural or paravertebral 

catheter) was administered just before the end of surgery, followed by continuous perfusion of 

the drugs used according to the study groups, with the aim of achieving postoperative analgesia. 

All patients underwent endotracheal general anesthesia using the Fabius GS anesthesia machine. 

For the collection of the primary data, the medical records of the patients were reviewed 

prospectively, which included the anesthesia sheet, as well as the interview with the patients 

and the anesthetic evaluation the day before surgery, and were collected in a form designed by 

the authors; these data included the following variables: age, sex, risk factors, physical status 

according to ASA classification, operative diagnosis, postsurgical evaluation, heart rate, 

respiratory rate, oxygen saturation, mean arterial blood pressure, postoperative pain intensity 

according to the visual analog scale, use of rescue analgesia, satisfaction with analgesia, and 

postoperative complications. 

The postoperative evaluation was performed at three time points (M): M1: 2 hours after the end 

of surgery, M2: 12 hours after the end of surgery and M3: 24 hours after the end of surgery. 

Rescue analgesia was provided on demand, by administration of bupivacaine 0,25 % (10ml) plus 

fentanyl (5mcg/ml) by epidural or paravertebral catheter. 

For the processing and analysis of the information, a database was created in the SPSS version 

25,0 statistical package; descriptive indicators such as absolute and relative frequencies and 

percentages were obtained, as well as those related to the association between variables, and 

from these the tables were filled in. 

The approval of the Medical and Research Ethics Committee of the Surgical Clinical Teaching 

Provincial Hospital Manuel Ascunce Domenech was requested for this research. All the 

information obtained was used only for scientific purposes and the ethical principles dictated in 

the II Declaration of Helsinki were taken into account. 
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RESULTS 

The mean age of the sample was 58,5±9,2 years, with no statistically significant differences 

between the control group and the study group (p=541). There was a slight predominance of 

male sex (57,5 %) and the most frequent  personal pathological antecedents were smoking 

(65,0 %), arterial hypertension (40,0 %) and COPD (30,0 %), with no statistically significant 

differences between the groups in any of the cases (p>0,05). (Table 1) 

Table 1. Distribution of patients according to group, epidemiological characteristics and 

personal pathological history. Manuel Ascunce Domenech Surgical Clinical Teaching Provincial 

Hospital. Camagüey. June 2016 - June 2019. 

Variables Group I 

(Control) 
No. (%) 

Group II 

(Study) 
No. (%) 

Total 

No. (%) 

p 

Age (years) 57,6±10,0 59,4±8,4 58,5±9,2 0,541 

Sexo 

Male 12 (60,0) 11 (55,0) 23 (57,5) 0,749 

Female 8 (40,0) 9 (45,0) 17 (42,5) 

Personal pathological history 

 

Smoking 12 (60,0) 14 (70,0) 26 (65,0) 0,507 

Arterial hypertension 9 (45,0) 7 (35,0) 16 (40,0) 0,519 

COPD 4 (20,0) 8 (40,0) 12 (30,0) 0,168 

Diabetes mellitus 2 (10,0) 6 (30,0) 8 (20,0) 0,114 

Other 3 (15,0) 4 (20,0) 7 (17,5) 0,677 

Ischemic heart disease 3 (15,0) 3 (15,0) 6 (15,0) 1,000 

Alcoholism 2 (10,0) 1 (5,0) 3 (7,5) 0,548 

Heart failure 1 (5,0) 1 (5,0) 2 (5,0) 1,000 

The percentages were calculated according to the total of the columns. 
a Result expressed as mean ± standard deviation 

 

Source: Medical records 

Regarding physical status according to ASA, all patients were evaluated as ASA-II and ASA-III, 

with a predominance of those evaluated as ASA-III (77,5 %), and there were no statistically 

significant differences between the two groups (p=0,705). The most frequent operative 

diagnosis was lobectomy (55,0 %), and there were no statistically significant differences 

between groups and operative diagnosis (p=0,232). (Table 2) 
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Table 2. Distribution of patients according to group, physical status and operative diagnosis. 

Variables Group I 
(Control) 
No. (%) 

Group II 
(StudY) 
No. (%) 

Total 
No. (%) 

p 

Physical status according to ASA 
 

ASA-II 4 (20,0) 5 (25,0) 9 (22,5) 0,705 

ASA-III 16 (80,0) 15 (75,0) 31 (77,5) 

Operative diagnosis 
 

Lobectomy 9 (45,0) 13 (65,0) 22 (55,0) 0,232 

Pneumectomy 4 (20,0) 2 (10,0) 6 (15,0) 

Esophagectomy 3 (15,0) 2 (10,0) 5 (12,5) 

Segmentectomy 1 (5,0) 3 (15,0) 4 (10,0) 

Mediastinal tumorectomy 3 (15,0) 0 (0,0) 3 (7,5) 

Percentages were calculated according to column totals. 
 

Source: Medical records 

In the analysis of the vital signs compared at the three moments evaluated, it was observed by 

means of the ANOVA technique that there were no statistically significant differences between 

the quadratic means of heart rate, respiratory rate, partial oxygen saturation and blood pressure 

(p>0,05). (Table 3)  

Table 3. Distribution of patients according to group and vital parameters evaluated at the 

three postoperative moments. 

Vital 
parameters 

Group I 
(Control) 

Media ± SD 

Group II 
(Study) 

Media ± SD 

Quadratic 
Mean 

ANOVA 

F p 

Heart rate (beats/min) 

Moment 1 90,5±12,6 87,7±10,3 81,225 0,612 0,439 

Moment 2 87,7±7,7 87,8±8,8 0,100 0,001 0,970 

Moment 3 83,9±9,7 83,4±8,2 2,500 0,031 0,861 

Respiratory frequency (breaths/min) 

Moment 1 22,2±3,0 21,1±3,5 12,100 1,130 0,295 

Moment 2 21,3±2,1 21,2±3,7 0,100 0,011 0,916 

Moment 3 19,9±2,0 19,6±2,4 0,900 0,186 0,668 

SpO2 (%) 

Moment 1 94,7±3,2 94,9±3,2 0,400 0,039 0,844 

Moment 2 94,9±3,0 94,9±2,7 0,000 0,000 1,000 

Moment 3 96,6±2,1 96,4±2,2 0,625 0,137 0,713 

Mean arterial blood pressure (mmHg) 

Moment 1 83,3 81,4 0,400 0,910 0,346 

Moment 2 85,9 86,9 0,025 0,064 0,802 

Moment 3 93,5 93,3 0,100 0,422 0,520 

Source: Medical records 
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Regarding the distribution of patients according to group and pain intensity by means of the 

visual analog scale (VAS) evaluated at the three postoperative moments, it was observed that 

no patient referred pain as severe at any moment in any of the two groups studied. It was also 

observed by means of Pearson's X2 analysis, based on its homogeneity hypothesis, and the 

Monte Carlo significance (in the cases where it was applied), that there were no differences 

between the groups regarding the perception of pain intensity (p<0,05) in any of the moments 

in which the patients were evaluated (Table 4) 

Table 4. Distribution of patients according to group and pain intensity evaluated in the three 

postoperative moments. 

 

Postoperative 

evaluation 

Pain 

intensity 

Group I 

(Control) 

No. (%) 

Group II 

(Study) 

No. (%) 

Total 

No. (%) 

p 

Moment 1 None 8 (40,0) 5 (25,0) 13 (32,5) 0,300 

Slight 10 (50,0) 9 (45,0) 19 (47,5) 

Moderate 2 (10,0) 6 (30,0) 8 (20,0) 

Severe 0 (0,0) 0 (0,0) 0 (0,0) 

Moment 2 None 18 (90,0) 15 (75,0) 33 (82,5) 0,661 

Slight 1 (5,0) 4 (20,0) 5 (12,5) 

Moderate 1 (5,0) 1 (5,0) 2 (5,0) 

Severe 0 (0,0) 0 (0,0) 0 (0,0) 

Moment 3 None 3 (15,0) 7 (35,0) 10 (25,0) 0,144 

Slight 17 (85,0) 13 (65,0) 30 (75,0) 

Moderate 0 (0,0) 0 (0,0) 0 (0,0) 

Severe 0 (0,0) 0 (0,0) 0 (0,0) 

Percentages were calculated according to the column totals. 

Source: Medical records 

It could be seen that most of the patients (75,0 %) required rescue analgesia according to the 

programmed protocol, with no differences between groups in this aspect (p=0,144). Regarding 

satisfaction with analgesia, most patients reported being satisfied, both in the control group 

(85,0 %) and in the study group (65,0 %). There were no statistically significant differences 

between the two groups in terms of satisfaction with analgesia (p=0,144). 
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Table 5. Distribution of patients according to group, need for rescue analgesia and satisfaction 

with analgesia during the surgical procedure. 

Variables Group I 
(Control) 

No. (%) 

Group II 
(Study) 

No. (%) 

Total 
No. (%) 

p 

Need for rescue analgesia 

Yes 17 (85,0) 13 (65,0) 30 (75,0) 0,144 

No 3 (15,0) 7 (35,0) 10 (25,0) 

Satisfaction with analgesia 

Yes 17 (85,0) 13 (65,0) 30 (75,0) 0,144 

No 3 (15,0) 7 (35,0) 10 (25,0) 

Percentages were calculated according to column totals. 
 

Source: Medical records 

Regarding complications, pruritus was the most frequent, being present in 37,5 % of the 

patients, followed by nausea and vomiting (35,0 %), cardiac arrhythmias (15,0 %) and 

hypotension, which only occurred in 1 patient (2,5 %). There were no statistically significant 

differences between the groups in terms of complications (p>0,05). 

Table 6. Distribution of patients according to group and postoperative complications. 

Complicacions Group I 
(Control) 

No. (%) 

Group II 
(Study) 

No. (%) 

Total 
No. (%) 

p 

Pruritus 6 (30,0) 9 (45,0) 15 (37,5) 0,327 

Nausea and vomiting 7 (35,0) 7 (35,0) 14 (35,0) 1,000 

Cardiac arrhythmias 2 (10,0) 4 (20,0) 6 (15,0) 0,376 

Hypotension 1 (5,0) 0 (0,0) 1 (2,5) 0,311 

Percentages were calculated according to column totals. 
 

Source: Medical records 

 

DISCUSSION 

The present work evaluated the results of postoperative analgesia with continuous paravertebral 

block in patients undergoing elective thoracic surgery, comparing this technique with the 

conventionally used epidural block. At the international level, a Cochrane review was recently 

published by Yeung et al.(8) comparing the effectiveness of thoracic paravertebral block in 

patients undergoing thoracotomy with epidural anesthesia, in terms of important variables such 

as mortality, major complications, minor complications, pain relief and hospital stage, which 

yielded quite conclusive results. 
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In the present work the patients had a mean age of 58,5±9,2 years; in a recently published 

study by Zengin et al.(9) the mean age of patients undergoing video-assisted thoracic surgery 

was 44,3 years. This study demonstrated the efficacy and safety of the use of paravertebral 

thoracic block in the management of pain in this type of patient, although it should be noted 

that this was a pilot study carried out in only 13 patients. Older ages are associated with a higher 

anesthetic risk, due to a greater presence of comorbidities and a higher incidence of 

complications during surgery; however, these are not significant when patients enter the 

geriatric age, since below 65 years of age there are no differences in prognosis in the different 

age groups in adult patients.(10) 

In this study there were no statistical differences in terms of sex, and the most frequent personal 

pathological antecedents were smoking, arterial hypertension and COPD. Wang et al.(11) on 

comorbidities in the use of thoracic paravertebral block with opioids in internal rib fixation 

mentioned that comorbidities did not influence the presence of complications related to 

anesthesia. 

The patients who integrated the sample in this investigation were functionally classified in their 

entirety as ASA-II and ASA-III. Patients undergoing elective thoracic surgery for intrathoracic 

tumors were included, in which the operative diagnoses were lobectomy, pneumectomy, 

esophagectomy, segmentectomy and mediastinal lumpectomy, all these surgical procedures 

were performed by open thoracotomy. Many other studies evaluate the thoracic paravertebral 

block in other types of interventions, for example: Wang and Peng et al.(11) evaluate it in internal 

rib fixation, while Wang and Zhang et al.(12) evaluated it in proximal humerus fracture surgery. 

Schreiber et al.,(13) evaluated the effectiveness of paravertebral block in liver resection surgery, 

while authors such as Teeter and Kumar,(14) and Martinisiv et al.,(15) like the present study, 

compared thoracic paravertebral block with thoracic epidural block in patients undergoing 

thoracotomy. 

Most authors agree that the results of analgesia with paravertebral block are comparable to 

those of epidural block. However, paravertebral block has some advantages over the epidural 

block technique, such as those derived from the fact that it can be performed unilaterally, thus 

preserving the respiratory and sympathetic functions of the side contralateral to the anesthetic 

injection. This may be associated with lower rates of hypotension, fewer pulmonary 

complications and lower incidence of urinary retention. In addition, failure rates in the adult 

technique are significantly lower in most published series.(11,12-13) 

Teeter and Kumar,(14) report that in patients undergoing thoracotomy, epidural catheter 

analgesia was associated with lower rates of complications, including vascular puncture, 

hypotension, hematoma, puncture site pain and pneumothorax These results differ from those 

of the present study, since there were no statistically significant differences in the incidence of 

complications, which included only pruritus, nausea and vomiting, cardiac arrhythmias and 

hypotension.(15) 

Tamayo et al.,(16) in their study on thoracic epidural analgesia for postoperative pain relief in 

thoracotomy described a mean oxygen saturation of 99,5 % and respiratory rate of 16 res/min, 

while most patients had no postoperative complications secondary to the analgesic technique, 

and rescue analgesia was not necessary in most of them. In the present study, the partial oxygen 

saturation figures in both groups were not significantly different, nor were the heart rate, 

respiratory rate and blood pressure. In this work, 75,0 % of the patients required rescue 

analgesia, with no significant differences in terms of the anesthetic treatments compared, 

although it should be noted that patients treated with continuous paravertebral block required 

rescue analgesia less frequently.  
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In this study, satisfaction with postoperative analgesia was quite high, both in patients treated 

with epidural block and in those in whom continuous paravertebral block was used. Rabanal 

Llevot et al.,(17) agree with the results of this work, since they report a level of satisfaction of 

80,0 %, close to the 75,0 % described in this work. 

Regarding pain intensity evaluated by means of the visual analog scale (VAS), the patients 

studied reported pain mostly as light, moderate or absent, without this variable being 

significantly different in terms of the two treatments used. However, it was observed that in the 

serial assessment of pain (at 2 hours, 12 hours and 24 hours), pain was absent more frequently 

at 24 hours in the group in which continuous paravertebral block was used, while at 2 hours and 

12 hours, pain was absent more frequently in patients treated with thoracic epidural block. 

Although there were no significant differences, it can be inferred from the frequency analysis 

that continuous paravertebral block relieved pain more efficiently in the mid or late postoperative 

period, while epidural block did so more effectively in the immediate postoperative period. 

Marshall and McLaughlin,(18) and Ma et al.,(19) agree with the results of the present work, since 

they report that thoracic paravertebral block is as effective in pain relief as epidural block, being 

even superior in some cases. 

It is concluded in this work that the application of continuous thoracic paravertebral block is as 

effective as epidural block in the postoperative analgesic treatment of patients undergoing 

elective thoracic surgery, with similar rates of complications, patient satisfaction and need for 

rescue anlagesia. 
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