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❚❚ ABSTRACT
Objective: To compare the chest tube drainage by the same thoracotomy intercostal space with 
the traditional approach in patients undergoing muscle-sparing thoracotomy. Methods: We 
evaluated 40 patients aged ≥18 years who underwent elective muscle sparing thoracotomies. 
Patients were divided into two groups of 20 patients. One group underwent thoracic drainage by 
the same intercostal space of thoracotomy and the other by traditional chest drainage approach. 
Results: The mean length of hospital stay for the intercostal drainage group in the intensive 
care unit was 1.5 day (1.0 to 2.0 days) and 2.0 days (25.1 to 3.0 days) for the traditional 
chest drainage group (p=0.060). The intercostal drainage group had mean length of hospital 
stay (p=0.527) and drainage (p=0.547) of 4 days, and the traditional chest drainage group 
and 2 and 5.5 days, respectively. Dipirona and tramadol doses did not differ between groups 
(p=0.201 and p=0.341). The mean pain scale values on first postoperative was 4.24 in the 
drainage by the same intercostal group and 3.95 in the traditional chest drainage (p=0.733). 
In third postoperative day, mean was 3.18 for the first group and 3.11 for the traditional group 
(p=0.937). In the 15th day after surgery, drainage by the incision was 1.53 and the traditional 
chest drainage was 2.11 (p=0.440), 30th days after drainage by incision was 0.71 and traditional 
chest drainage was 0.84 (p=0.787). Complications, for both groups were similar with 30% in 
proposed drainage and 25% in traditional approach (p=0.723). Conclusion: Drainage by the 
same thoracotomy intercostal space was feasible and results 30 days after surgery were not 
inferior to those of the traditional chest drainage approach.
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❚❚ RESUMO
Objetivo: Comparar a drenagem torácica pela mesma intercostotomia à drenagem tradicional em 
pacientes submetidos à toracotomia poupadora lateral. Métodos: Foram avaliados 40 pacientes 
maiores de 18 anos submetidos a toracotomias poupadoras laterais eletivas. Eles foram separados 
em dois grupos de 20 pacientes cada, sendo um submetido à drenagem torácica pelo mesmo 
espaço intercostal da toracotomia e o outro à drenagem tradicional. Resultados: No grupo da 
drenagem pela mesma intercostotomia, a mediana de tempo de internação em unidade de terapia 
intensiva foi de 1,5 dia (1,0 a 2,0 dias) e de 2,0 dias (1,25 a 3,0 dias) na drenagem tradicional 
(p=0,060). As medianas do tempo de internação (p=0,527) e de drenagem (p=0,547) foram 
ambas de 4 dias, no primeiro grupo, e de 2 e 5,5 dias, no grupo com drenagem tradicional. As doses 
utilizadas de dipirona e de tramadol não apresentaram diferenças estatísticas entre os grupos 
(p=0,201 e p=0,341). As médias da escala de dor foram 4,24 no primeiro dia pós-operatório 
do grupo com a drenagem proposta e 3,95 nos drenados da forma tradicional (p=0,733); no 
terceiro pós-operatório, foi de 3,18 para o grupo drenado pela incisão e de 3,11 nos drenados da 
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forma tradicional (p=0,937). No 15º dia após a cirurgia, a drenagem 
pela incisão foi de 1,53 e a tradicional de 2,11 (p=0,440); no 30º 
pós-operatório, foi de 0,71 e 0,84, respectivamente, para a incisão 
e a forma tradicional (p=0,787). Em relação às complicações, os 
grupos foram semelhantes, com 30% na drenagem proposta e 25% 
na drenagem tradicional (p=0,723). Conclusão: A drenagem pelo 
mesmo espaço intercostal foi exequível e não apresentou inferioridade 
à técnica tradicional no período pós-operatório estudado de 30 dias.

Descritores: Drenagem; Toracotomia; Cirurgia torácica; Dor

INTRODUCTION
Thoracotomy is still a widely used approach although 
the advances in videothoracoscopy. This approach 
advantages are related with excellent exposition of 
structures, which is the one used to access large tumors. 
On the other hand, major disadvantages are the long 
duration of the procedure, the high intensity of surgical 
pain, the need of large incisions, and the high incidence 
of seroma, and surgical wound infection.(1,2)

New techniques have been created to reduce 
complications, such as muscle-sparing thoracotomy 
that may avoid resection of serratus anterior muscle 
and the large dorsal muscle.(3,4) Some other techniques 
associated with muscle-sparing procedure may reduce 
pain after the surgery. One of these techniques is 
preservation of neurovascular intercostal bundle that, 
in a prospective and randomized study including 40 
patients, presented lower mean values in analogic visual 
pain scale than the group in which the bundle was not 
preserved.(5)

For decades, we believed in the dogma of the need 
of additional intercostomy to introduce chest drainage 
in the end of the surgery, and this belief was justified by 
supposed additional infection risk in surgical incision. 
In the last years, a number of techniques have appeared 
suggesting that chest drainage can be inserted in the 
same intercostal space incision. This led to the possibility 
of drainage using thoracotomy including open surgical 
cases. 

❚❚ OBJECTIVE
To compare chest drainage by the same thoracotomy 
intercostal space to traditional chest drainage in patients 
undergoing muscle-sparing lateral thoracotomy. 

❚❚METHODS
This prospective and randomized clinical trial was 
conducted at a single hospital center. The study was 
approved by the ethical and research committee, number 

733,049, CAAE: 32193614.6.0000.5505. All patients 
were informed about the objective of the study and 
received the evaluation of results after the surgery. The 
consent term was approved by the Ethical Committee 
in Research. The study was blind and included patients 
who were candidate to lateral thoracotomy or who had 
previously conducted video-assisted thoracoscopic 
surgery, urgent and emergent surgeries, placement 
of more than one chest drain, resection of chest wall, 
had kidney failure or severe cardiac failure, and who 
underwent radiotherapy and chemotherapy. Sample 
size calculation was based on analogic visual pain 
scale in preservation of intercostal bundle group in a 
study previously conducted by our service: 4, 12, with 
standard deviation of 2.63.(5) The number of controls 
per case was 1, and the expected response was a 
difference of 40%, which resulted in minimal sample 
size of 18 patients per group. For this reason, patients 
were separated in 10 blocks with 4 participants in each 
block, and they were included into two groups composed 
by 20 patients in randomized format and on-line web-
based randomization page (www.randomization.com). 
In a group, the drainage was conducted using the same 
intercostal space thoracotomy (DI), figure 1A, and, the 
other group underwent the traditional chest drainage 
(DT). 

Figure 1. Chest drainage. (A) traditional chest drainage; (B) drainage using the 
same intercostal space thoracotomy (DI)

A B

In patients who underwent DI, an anterior accessory 
incision “counter-opening” type measuring 4m away 
from the main incision was carried out. Subsequently, a 
chest drain (28F) was also inserted under the right side 
view, in the same intercostal space used for thoracotomy. 
In the end of the surgery, patients who underwent DI 
performed a new incision measuring around 1cm on 
two intercostal spaces below the thoracotomy, and 
this incision was done in opening plan using a Kelly or 

www.randomization.com
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Rochester forceps, followed by passage of pleural drain 
(28F) under direct view. 

All individuals included in the study were evaluated 
after the surgery. Data collection included patients’ 
previous diseases and surgeries, medications, age, sex, 
ethnic, body mass index (BMI), smoking habit, smoking 
load and forced expiratory volume in the first second 
(FEV1) before surgery among patients who underwent 
the exam. Patients underwent pre-anesthesia induction 
before the epidural catheter insertion. Processes of the 
cavity opening and closing were standardized to in an 
attempt to isolate possible variables. 

During surgery, we collected data such as surgical 
time (in minutes), type of procedure, presence 
of bleeding during the procedure and total volume 
in milliliters, possible fracture of the rib, and need 
of intraoperative blood transfusion. Patients were 
followed-up after surgery, data were collected on 
all days of hospitalization and in the first and second 
outpatient follow-up consultation that occurred 15 
and 30 days after the surgery. 

We recorded dosages of intravenous and oral 
analgesic during hospitalization as well as the amount 
of analgesic solution infused using an epidural 
catheter that consisted of 16mL of bupivacaine 0.25%, 
including 4mL of fentanyl 50mcg/mL. We also recorded 
information about presence of complications and the 
day they occurred. Post-operative complications were 
subcutaneous emphysema, hemorrhage, pneumonia, 
surgical wound infection, residual pleural cavity greater 
than 4cm for more than 1 week, cardiovascular 
complications, prolonged shortness of breath (over 5 
days), dehiscence of surgical wound, pleural empyema, 
symptomatic pleural effusion, atelectasis, worsening 
of ventilation standard and any other complications 
related to surgery. Time of complication consisted 
of assessment of the day in which complication was 
noticed for the first time, and the presence of any 
complication in the operative period. 

We also measured the number of days that patients 
remained in the intensive care unit and in the hospital, 
and also total debit drainage in mL. Pain measure was 
assessed by pain scale from 0 to 10 in the post-operative 
period in the first, third, fifteenth and thirtieth day after 
the surgery. 

Statistical analysis
Descriptive analyses for quantitative data that 
presented normal distribution were conducted using 
means followed by appropriate standard deviations. 

Quantitative data without normal distribution were 
expressed by means and interquartile intervals (IQI, 25-
75%). Shapiro-Wilk test was used to evaluate normal 
distribution presupposes in each group and Levene’s 
test to obtain homogeneity of variances between 
groups. Categorical variables were expressed by their 
frequencies and percentages. 

For the analyses of two factors (group and time), we 
used the analysis of variance of two-factor for repeated-
measures for single factor (time). The Bonferroni 
test was used when comparisons of multiple medians 
were required. We applied the Student’s t test when 
two measures were compared. Mann-Whitney non-
parametric test was used to assess variables that normal 
distribution was not observed. The chi-squared test and 
Fisher’s exact test were used to compare proportions 
of categorical variables between groups. 

Type I error (α) of 0.05 probability was considered 
in all inferential analyses. Descriptive statistical analysis 
and inferential were performed using the (SPSS) 
software 21.0 for Windows. 

❚❚ RESULTS
In the assessment of homogeneity of groups, we 
observed statistically significant difference only in 
mean value of BMI, which was higher in the DI Group 
(p=0.029). Group features were similar regarding age, 
pre-operative FEV1, sex, ethnic and comorbidities. 
Data collected during surgery showed that both groups 
were similar, each group included 20 patients, without 
significant differences concerning surgical time and 
hemorrhage during the procedure. Only one patient 
from each group (5%) had rib fracture during muscle-
sparing approach using the Finochietto instrument 
(p<0.999). Individuals underwent three types of resection 
(bullectomy, non-anatomic resection and lobectomy) 
without observe statistical differences (Table 1). 

Table 1. Analgesia after surgery 

DI Group 
(n=20)

DT Group 
(n=20) p value

Anesthetic dose through catheter* (mL) 59.8±43.33 54.0±23.37 0.60

Metamizole † (g) 5.0 (0-15.5) 10.0 (2.5-19.75) 0.201

Tramadol† (mg) 100.0 (0-575.0) 300.0 (0-875.0) 0.341
Results expressed by means±standard deviations or median (interquartile interval P25-P75%). * Mann-Whitney test, 
† Student t test. 
DI: drainage by using the same intercostal space thoracotomy; DT: traditional chest drainage.
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In the pain assessment in predetermined days there 
were no statistically relevant distinction in the two 
groups (p=0.880). Figures 2 and 3 showed this progress 
in pain scale in each group and their comparison 
throughout time. In two approaches an important 
differences occurred concerning the improvement of 
pain throughout time. Figure 4 shows that two groups 
were analyzed independently, we also observed a drop 
in mean pain scale values for each group in the days that 
they were evaluated. 

Most frequent complications were atrial fibrillation 
and prolonged shortness of breath (Table 2). In one 
patient from DT Group residual pleural cavity persisted 
up to 15th day after surgery (p=0.311). Two patients 
from DI group died during the 30th days follow-up, without 
statistical significance (p=0.487). One patient who were 
hospitalized for biopsy of interstitial lung disease did 
not present intercurrences until the fifth day after the 
surgery, however an worsening of ventilator standard 
and suggestive radiography of lung fibrosis were 
observed. The patient ended-up dying in seventh day 
after the surgery, although this treated with corticoids 
in pulsotherapy. Another patient, aged 65 years, who 
had chronic obstructive pulmonary disease and low 
functional reserve (FEV1: 45%) and was hospitalized 
because of nodular injury resection (adenocarcinoma), 
was readmitted to emergency room 16 days after the 
surgery reporting fever for 3 days. The diagnosis was 
pleural empyema, and the fluid was promptly drained. 

The patient evolved with worsening in clinical picture 
during hospitalization, skeptical shock and death on the 
30th day after the surgery. 

Analysis of variance (ANOVA). PO: post-operative; DI: drainage by using the same intercostal space thoracotomy; DT: 
traditional chest drainage. 

Figure 2. Graphic scale of post-operative pain (0 to 10). Comparison between 
means of the two groups throughout time

Analysis of variance (ANOVA). PO: post-operative; DI: drainage by using the same intercostal space thoracotomy; DT: 
tradicional chest drainage. 

Figure 3. Graphic scale of post-operative pain, with mean and standard deviation 
of the two groups in each period

Bonferroni correction. PO: post-operative; DI: drainage by using the same intercostal space thoracotomy; DT: traditional 
chest drainage.

Figure 4. Graphic of scale of post-operative pain (means from 0 to 10). Individual 
analysis of each group through the time in predetermined days

Table 2. Complications per group

Complications DI group
N (%)

DT group
N (%) p value

Atrial fibrillation† 2 (10) 0 0.487

Prolonged shortness of breath† 0 2 (10) 0.487

Wall infection* 1 (5) 1 (5) >0,999

Subcutaneous emphysema* 1 (5) 1 (5) >0.999

Empyema† 1 (5) 0 0.311

Atelectasis† 0 1 (5) 0.311

Standard worsening of interstitial disease† 0 1 (5) 0.311

Deaths 2 (10) 0 0.487
* χ2 test; † Fisher test.

❚❚ DISCUSSION
This study evaluated a new form of chest drainage. 
The drain was inserted in the same intercostal space of 
sparing thoracotomy incision in patients who underwent 
elective surgery. As a result, we did not find statistical 
differences in post-operative data such as duration of 
hospitalization, drainage, pain scale, and complications. 
In addition, non-inferiority margin was observed in 
proposed technique compared with DT. 

The two groups were evaluated concerning a number 
of pre-operatory variables to seek any statistical significant 

https://en.wikipedia.org/wiki/Bonferroni_correction
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that could compromise the interpretation of results. The 
only variable that presented statistical difference was the 
BMI. However, this fact may not have a practical effect 
and does not influence results, especially considering 
that this difference between means of BMI was low (only 
2.45kg/m2). In other characteristics evaluated (age, sex, 
comorbidities and pre-operatory FEV1) there were no 
significant differences, which demonstrated that both 
groups, DI and DT, were homogenous. No differences 
between two groups related to intraoperative data 
were observed, given that surgical time, presence and 
means of hemorrhage volume were similar. This was 
expected because the two techniques are only related 
to drainage, which is always performed in the end of the 
surgery, right before the opening, which not interfere 
bleeding risks or intraoperative complications. In 
addition, the fact that proposed technique does not 
extend the surgical time is important for not increasing 
risks already linked to long surgeries. 

Although many surgeons do not use the same 
thoracotomy incision for drainage due to fear of 
increasing infection rates of surgical wound, such 
problem was not observed in our study. Other factor 
that could restrict this option of drainage would be the 
possible increasing in risk of drains blockage. However, we 
did not observe an increasing in complications in DI 
Group, and this drainage was as effective as DT. No 
increasing was seen in infection rate of surgical wound, 
and there we no need of change drainage or request 
additional one. 

Patients of our study who underwent DI, had mean 
hospitalization rate of only 4 days, without statistical 
difference with DT Group, which represented low mean 
time of hospitalizations among patient who underwent 
lung resections. Athanassiadi et al., study related to 
drainage volume reported total debt of 536±257mL, 
i.e., lower than mean of DI Group (875mL).(6) Some 
differences in studies may influence drainage volume. 
In our study, we used only one drain, and in the 
Athanassiadi et al. study, they used two drains. 

Mean time of DI Group with drain was 4 days, 
while the mean of other studies was 4.7 days. 

Pain reduction throughout the post-operative 
period was already observed in the literature.(5) 

A retrospective analysis between uniportal VATS 
and three incisions were lower than pain scale score in 
the immediate post-operative period (4.95±0.38 versus 
6.44±0.39; p=0.012) and in the first post-operatory 
(2.74±0.34 versus 3.78±0.35; p=0.039) and in the third 
post-operatory (1.32±0,20 versus 1.94±0.21; p=0.037). 
In DI Group, the mean pain scale of the first post-
operative was similar (mean of 4.24), but this mean 

presented a pain reduction in the third post-operative 
(mean of 3.18) than patients who underwent minimally 
invasive techniques.(7) Results of published studies allow 
the assumption that reduction in number of incisions 
can provide a pain reduction in the first days after the 
procedure. A retrospective Chinese study of 2015, the 
group was submitted to uniportal VATS that presented 
lower pain in analogic scale(3.6±0.7) than the group 
who underwent surgery through three incisions 
(5.5±1.0), p<0.05.(8)

Athanassiadi et al.(6) study showed that patients 
who underwent muscle-sparing lateral thoracotomy 
had a mean of 1.4±0.9 in pain scale in the 30th day 
after the surgery. In our study, patients of two groups 
reported lower means (0.84 in DT and 0.71 in DI). 
Great means in pain scales of patients who underwent 
open surgeries were due to need of costal sparing with 
Finochietto instrument because of the compression of 
intercostal nerve. Drainage by the same incision can take 
advantage of the same intercostal space used and avoids 
compression by the drainage of other neurovascular 
bundle. Chronic pain was not evaluated in our study, for 
this reason, it would be necessary more time of follow 
for patients.(9) 

In both studied groups, DI and DT, complications 
occurred mainly in the first week after the surgery, and 
these results were similar to data in searched literature.(10,11) 

In our study, global complication rate was 27.5% 
and respiratory complication rate was 5%. In published 
literature, the prolonged shortness of breath occurred, 
on average, in only 1.9% of patients, and the lower 
observance in the study was 5%. We presented chest 
wall infection rate of 5% in each group, which was 
similar to those reported studies of the literature such 
as the reported by Akçali et al.,(4) that found a rate of 
3.3%, also among patients who underwent muscle-
sparing lateral thoracotomy. Our two groups presented 
equal rates showing that proposed technique did not 
increase the risk of wound infection.

Two deaths occurred, but no statistical significance 
was found. These two patients had severe comorbidities, 
and their clinical picture worsened in the post-operative 
period. We believe that death causes were not related 
to complications of drainage. 

The lack of statistically significant complications in 
groups confirmed the expectation, given that uniportal 
technique already used this type of drainage without 
problems compared with multiportal VATS.(12,13) Our 
results show the safety of this technique and also that 
drain is still accessible when inserted in the proposed 
model. Drainage by using the same intercostal space 
allows preservation of other space that would be opened. 
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In addition, this approach avoids the risk of injury to a 
second neurovascular bundle and also provides another 
incision in muscle layer. 

In our study, the follow-up period of patients was 
short, only 30 days. For this reason, a longer follow-up 
is required to confirm if results of DI would be similar 
to those of DT regarding post-operative morbidity. 
A longer follow-up would also contribute to enable a 
comparison of chronic pain rate in both groups. The 
number of patients included in our study (only 40), did 
not allow to establish any regarding the superiority of 
the technique in comparison with DT. 

❚❚ CONCLUSION
Results of chest drainage by thoracotomy was not inferior 
to results achieved by traditional drainage in patient who 
underwent muscle-sparing lateral thoracotomy. We did 
not observe increase in length of hospital stay, drainage 
time, drainage debt, pain scale, use of analgesics and 
complications in comparison with traditional drainage. 
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