L))

Check for
updat

Original Article

Page 1 of 8

Feasibility, safety and effectiveness of videothoracoscopy with
local anesthesia and sedation without tracheal intubation
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Background: Videothoracoscopy (VT) is the procedure that achieves the greatest diagnostic yield in
thoracic surgery. General anesthesia is the standard practice, in cases of debilitated patients, the proposal
arose to perform VT under local anesthesia and sedation. This study evaluates the feasibility, safety and
effectiveness of VT under local anesthesia and sedation.

Methods: A prospective study, whereas 48 patients underwent a VT under local anesthesia and sedation.
Patients were previously sedated. After this, oxygen saturation (O, Sat), blood pressure (BP) and heart rate
(HR) where registered. Then, fentanyl was administered, and this moment was standardized as time “0”.
Intercostal block was performed at the insertion point of the trocars. Vital signs were measured every three
minutes and registered, until the end of the procedure. Sedation level assessed every nine minutes and
applied to the Ramsay Sedation Scale (RSS). Changes in vital signs during the course of the surgery were
compared to time “0”.

Results: No patients had any memory of discomfort or pain from the operation, no tracheal intubation or
postoperative in the ICU was required. VT achieved its diagnostic or therapeutic purposes in all cases.
Conclusions: VT under local anesthesia and sedation is feasible and safe. Procedure was successfully
performed on all analyzed patients. The process achieved its goal in all the patients, attaining the diagnosis

or treatment of illness that led to the indication for VI, making it the best option in the selected patients.
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Introduction increased utilization, which had a significant impact on
the process of thoracic surgery in the last 30 years, as

Thoracoscopy (TP) is an effectively method in diagnostics it benefited thousands of patients with a lesser degree

and therapies in the pleural cavity, which has shown a 95% of morbidity, lower incidence of post-operative pain,

shorter length of stay at the hospital and earlier return
to activities (3-5). The advent of safe anesthesia, cameras

effectiveness rating in all its indications (1). Before the
advent of anti-tuberculosis drugs, the performance of TP

was already discussed to promote pneumothorax in patients
who suffered from tuberculosis and in adhesiolysis, for the
purpose of promoting pulmonary expansion in patients who
suffered from this disease (2).

Introducing the videothoracoscopy (VT) and its
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with optic fibers, and articulated staplers made it possible
to perform larger procedures using video-assisted thoracic
surgery. General anesthesia was incorporated into modern
techniques (6). The evolution of VT up to its current status,
makes it possible for the thoracic surgery to treat various
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diseases injuring the thorax and employing minimally
invasive techniques (7).

Nowadays, VT is a widely used procedure in thoracic
surgery and general anesthesia is a standard practice
for this purpose, including selective tracheal intubation
(double lumen pulmonary ventilation tube), whereas it is
generally necessary to block the lung on the side being
operated (6,8). We have based the principle on the concept
that some procedures do not necessarily require general
anesthesia, thereby avoiding some risks from the anesthetic
method, as well as those derived from simple tracheal
intubation and, especially from the selective one (6,8).
The idea of thoracoscopy combined with local anesthesia
has been employed since the beginning of the procedure
with Jacobeus. Rusch and Mountain revived it in 1987,
because of the report on the performance of thoracoscopy
on pleura diseases without general anesthesia. Whereas
several intercostal blockers and a standard mediastinoscopy
were utilized, inserted through the intercostal space,
performing the diagnosis and treatment of pleural diseases
on 46 patients (9). One decade after that, Nezu ez al
published a series on 34 consecutive patients submitted
to marginal resection of the subpleural bullae for the
treatment of spontaneous pneumothorax. All of these cases
were performed by thoracoscopy under local anesthesia and
sedation (10). Migliore er 4/. in 2002 tried a “formula for
the procedure”, but they still tried to perform it without
sedation. However, no comment was made on the clinical
behavior of the operated population during the VT in the
cases studied (11).

The present study evaluates the feasibility, safety and
effectiveness of VT under local anesthesia and sedation, and
if the proposed procedure in the study is acceptable for this
purpose: the diagnostics or treatment of the disease which
prompted the indication for VT. Furthermore to know if
VT combined with local anesthesia and sedation can be
considered as a feasible option for this purpose.

Methods

Sixty eight patients were operated between 2009 and
2016, which were indicated for a possibility of the thoracic
procedure performed by VT, whether it is for diagnostic or
treatment purposes of a pleural, pulmonary, or mediastinal
disease. All the patients who were included in the study
group had given their consent and signed the statement
of informed consent [the study was approved by the
Research Ethics Committee at the Federal University of
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Sio Paulo (study 1588/08)]. The surgeries were performed
consecutively by the same surgeon but with different
anesthetic teams. All the anesthesiologists followed the
established sedation protocol for the project.

When the patients arrived at the surgical center,
0.02 mg/kg of midazolam (pre-sedation) and 2 g of
cefazolin (for the infection prophylaxis) were administered
intravenously. After a 10 minutes infusion of the pre-
sedation, the patients were transferred to the operating
room and, on the operating table; the pulse oximetry,
electrocardioscopy, and noninvasive BP were monitored
again. At this time, continuous oxygen was administered
using a simple facial mask at 3 L/min. Then, the patient was
properly monitored, the initial values were collected from
the following parameters: O, Sat by pulse oximetry; BP;
HR; sedation level measured by the subjective RSS (12).
After the vital sign parameters were collected and registered,
fentanyl was administered intravenously, a dosage of
1.5 mcg/kg. This moment was standardized in this study
as “time 0” (the time the infusion of fentanyl began), when
the stopwatch started to measure the elapsed time of the
surgery.

After the antisepsis was concluded, the surgical field was
prepared, and the checking of the VT was done, then the
continuous infusion of propofol was started at a dosage of
0.05 mg/kg/min. Beginning at this time, the parameters
were measured every three minutes: O, Sat, BP and HR
until the procedure was concluded. The sedation level,
based on the subjective RSS, was measured every nine
minutes until the procedure was concluded (removal of
the last trocar). The data from the trocars at the time of
insertion and the respective variations of the vital signs at
the exact time of the surgery was also collected.

The access to the pleural cavity by VT was also
performed on the patient when positioned on lateral
decubitus. The insertion point of the optical trocar was
anesthetized using a 1% lidocaine solution, in the sixth
or seventh intercostal space, varying the infused solution
volume from 8 to 15 mL, depending on the thickness
of the thoracic wall of each patient, anesthetizing from
the skin to the parietal pleura. Either a 5.5 or a 10.5 mm
trocar (depending on the diameter of the selected optical
instrument) was positioned in the anesthetized site, after
air had been injected into the pleural cavity (approximately
60 mL—in patients without pleural effusion), in such way
to allow the safe insertion of the 5 or 10 mm VT optical
instrument at 30 degrees inside the pleural cavity.

The diagnostic or therapeutic procedures in the pleural

Video-assist Thorac Surg 2019;4:17 | http://dx.doi.org/10.21037/vats.2019.07.01



Video-Assisted Thoracic Surgery, 2019

Table 1 Intrapleural pathologies approached in the study

Pathology Therapeutic Diagnostic
Pleural effusion repeated after 5 6
cardiac surgery (CAGB)

Pleural effusion undiagnosed 14 19
Spontaneous pneumothorax 3 4
Chylothorax 1 1
Mediastinal tumors (diagnosis) 2 3
Mediastinal lymph node biopsy 4 5
(station 3R and 4R)

Mediastinal lymph node biopsy 5 6
(aortopulmonary window-stations 5)

Closed chest trauma (haemothorax) 4 5
Wedge resection (lung node, 2 cm

o 8 10
limited)

Wedge resection, lung biopsy 6 8
(interstitial lung diseases)

Total 52 67

cavity or the surfaces of the lung was started by positioning
the optic instrument in the pleural cavity, allowing to
choose the best and required location for inserting the
second or third trocar to perform the procedure. Applying
the same technique of local anesthesia using 1% lidocaine
to insert each extra trocar which is necessary for aspiration,
inserting the surgical tweezers or staplers.

After each operation, data was collected on the following
parameters evaluating the effectiveness and feasibility of
the method: whether there was any kind of memory of pain
or discomfort during the course of the operation; need for
admittance to the ICU; diagnostics and treatment: if the
procedure supplied the anatomopathological diagnosis
necessary for the performance of the VT or, if it achieved
the previously proposed necessary treatment. The safety of
the procedure was evaluated by the necessity for tracheal
intubation during the course of the surgical act, variations
in the vital signs that could put the patient in danger or the
occurrence of death directly related to the procedure.

The following variables were analyzed: O, Sat, BP, HR
(checked every three minutes), RSS (evaluated every nine
minutes), the insertion of the trocars and if this is related
to the vital signs variations. The statistical analysis was
performed based on the vital sign variations during the
course of the procedure, among all the patients in the study,
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comparing the O, Sat, BP (diastolic and systolic), and HR
in each time. The data was collected on the “time line”
beginning at the time “0” starting point, considering this
moment as the beginning of the surgical process. Statistical
analysis was also performed at the time the trocars were
introduced and the changes caused in the vital signs at the
time “0” starting point. The analysis of the total sample was
analyzed, as well as the patients were divided into groups for
comparative study: male and female; patients 60 years old
or younger (<60 years) and older than 60 years (>60 years);
patients with and without cardiovascular risk; patients with
previous malign neoplasm, with functional capacity level <2
and > 2 on the ECOG scale (12).

A P value less than 0.05 was considered statistically
significant. Statistical analysis was performed using
SPSS—Statistical Package for Social Sciences—IBM SPSS
Statistics 18.

Results

The procedure was performed successfully on 67 operated
patients, and the prospectively collected clinical data
was collected: (42 women and 26 men); the average age
was 54.48+20.41 [19-79]. The average surgical time was
21.91 minutes. It was not necessary to perform tracheal
intubation, convert to open surgery or admission to the
ICU. The average hospital stay was 2.2 days (16 hours to
4 days), the patients were released from the hospital after the
chest tube was removed. All the patients reported having no
memory of the surgical act, neither any memory of related
pain nor discomfort. Diagnostics was obtained in all cases
when the need arose for diagnosis of the pleural disease. In
patients whom were treated by VT for any disease, all of
them achieved the expected results. In the intraoperative
period were performed, besides the videothoracoscopic
diagnosis, intracavitary procedures indicated for each case:
parietal pleural or visceral biopsies; pleurodesis with talc
insufflation; pulmonary biopsies; marginal resection of
subpleural apical “blebs”; mediastinal tumor; aspiration of
the intrapleural coagulations (hemothorax — trauma). There
were no deaths related to the procedure, intraoperative or
up to 30 days after the surgery (Tuble I).

The sample displayed a drop in the O, Sat in the first six
minutes of the procedure, but then there was a significant
recuperation in the values as it approached the end. The
O, Sat remained stable right before the insertion of the
trocars, without any significant change. There was no
significant variation in the O, Sat during the entire time of
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Figure 1 Oxygen saturation (O, Sat %) x time (minutes).
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Figure 2 Blood pressure (nmHg) x time (minutes). SBP, systolic
blood pressure; DBP, diastolic blood pressure.
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Figure 3 Heart rate (bpm) x time (minutes).

the procedure (Figure I).
Who were over 60 years old and the group that

displayed a certain degree of cardiovascular risk presented
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a significant change in the O, Sat (P<0.05), but without
impact in clinical practice, as the patients remained with
satisfactory levels of O, throughout the entire course of
the surgery, considering it was not necessary to perform
tracheal intubation at all. The O, Sat remained stable
before and after the insertion of the trocars, without any
significant change. The variations in the BP systolic and
diastolic initially dropped statistically significant, but there
was no decrease in tissue perfusion: hemodynamic support
using vasoactive drugs or intravenous volume was not
needed in any patient (Figure 2).

Only the group with previous oncological disease and
with the worst functional capacity (ECOG >2), displayed a
significant difference of this variable as related to the group
with the better functional capacity (ECOG <2), for the
systolic BP as well as the diastolic BP.

The observed factors that could change the HR, such
as painful stimulus, did not display any significant results,
even when there was a slight drop of HR after the sedation
was begun. During the procedure, the successive stimuli,
such as the insertion of the trocars and placement of the
chest tube, did not display any significant effects. When
we approached to the end of the procedure, there was
a discrete rise of the HR, especially when the surgery
exceeded 20 minutes, yet this did not cause any statistically
relevant change or modified the evolution of the operated
patients (Figure 3).

During the insertion of the trocars through the
chest wall, no significant changes were observed in the
vital signs or the appearance of a reflexive cough. No
significant differences were found when comparing the
O, Sat and the HR at the time that preceded the insertion
of the first trocar or immediately after the respective
insertion, which was also verified when the second trocar
was inserted. We consider that a good local anesthesia of
the intercostal space and keeping the RSS between 3-5,
were factors that contributed to the success at the time
of greatest pain stimulus, occurred on the thoracic wall
punction (Figure 4).

After the VT was performed under local anesthesia and
sedation, the cancer patients in the study were capable of
beginning chemotherapy or radiotherapy earlier, due to
the same size of the incisions, when compared to the more
invasive thoracic procedures performed under general
anesthesia. Similar to Jiang er 4/. and Swanson ez al., these
patients were released earlier to begin chemotherapy less
than 14 days post-operatively (13,14).
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Figure 4 Ramsay Sedation Score (RSS) x time.

Discussion

The diagnostic achieved through VT is the greatest benefit
when compared to closed pleural biopsies (by needle) and
the cytology of pleural effusions, between 90 and 100%,
when compared to cases that were not diagnosed. As De
Camp et al., we were able to diagnose 100% of the cases
performed in our study, by VT under local anesthesia and
sedation (1). In cases where the patient was debilitated, the
surgeon might find it difficult to indicate a more invasive
procedure such as VT, nevertheless this method is always
associated with general anesthesia, commonly performed
by using selective tracheal intubation (9,15). This form
of anesthesia can provoke general complications (cardiac
arrhythmias, for example) and specific as laryngeal trauma,
tracheal or bronchial lesion (16-18).

The attempt to perform VT using other modalities
of anesthesia was encouraged in some procedures in
thoracic surgeries (19-21). Rusch and Mountain already
demonstrated this in 1987 by showing the benefits of
performing thoracoscopy under local anesthesia for the
diagnosis and treatment of pleural effusions, whereas a
conventional mediastinoscopy was used to perform the
procedure, which provided a greater diameter than the
conventional VT camera and made it possible to get a direct
view of the pleural cavity (9). This study was performed
originating from the observation of debilitated patients,
so that another option could be offered to those who were
insecure about being submitted to general anesthesia and
selective tracheal intubation, being aware of the seriousness
of their condition, or just personal fear of being submitted
to general anesthesia. Thus, it was possible to display a safer
option of a combination of VT under sedation and local
anesthesia, during the time in which the patient is submitted
to the procedure. We could have an option for the patient
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who not accepts the idea of undergoing general anesthesia.
Differently from Migliore ez al., we have decided for to use
local anesthesia on the thoracic wall only once, while this
author dissected the wall by planes and would anesthetize
it in steps: initially the skin followed by the subcutaneous
cellular tissue, musculature and parietal pleura (11).

As the behavior of the patient’s vital signs were not
expressed in publications during the time they were
submitted to a VT under local anesthesia (with or without
sedation). There was an interest in evaluating the vital signs
of the patient during the performance of a V'I' under local
anesthesia and sedation, and especially, at certain specific
moments in this procedure when suddenly painful stimulus
occurred (as when the trocars were inserted), seeking the
significant variations of vital signs on the “time line” and,
when possible, relating this variation to the patient’s pre-
existing conditions (such as previous cardiac diseases,
ECOG greater than 1, and over 60 years old). After the
required evaluation of the “time line”, being then defined
as the procedure safety, we have observed its respective
effectiveness, if the results were similar to what was obtained
in the VT procedure under general anesthesia. It is possible
to observe from the studies by Landreneau et 4/., Mckenna
et al. and Kaiser et al., who reported on the effectiveness and
the safety of V'T" performed under general anesthesia for all
indications of the procedure, low morbidity was observed
due to the safety of this surgical method, as we found in
our study performed under local anesthesia and sedation
(7,22-25).

The majority of the research works found in the
literature focuses only on the indication of VT under local
anesthesia and sedation in some specific diseases, whereas
very little information was observed on the vital signs
during the surgical act in this anesthetic modality. Tschopp
et al. and Alrawi e al., in 1997 and 2000 respectively,
studied VT in the treatment of spontaneous pneumothorax
and the diagnosis of pleural effusion, but how the patient
evolved clinically during the surgery was not reported in
these studies and, if there was any memory of pain during
the course of the operation, but just the evaluation of the
possible or not to perform the procedure. The inherent
risks and benefits were only slightly or not even evaluated at
all 26,27).

Yokoyama et al. studied the performance of VI under
local anesthesia for diagnosing types of pleural infusion, in
patients who suffered from pleurisies. In this research work,
the only variable that was verified was the patient being
asked if they suffered from pain or shortness of breath, while
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the patient in the study was completely conscious (28). In
our study, besides performing the evaluations on vital signs
during the procedure, we were careful to offer the patient
comfort, providing the necessary previous sedation before
putting the patient under local anesthesia in order to insert
the trocars. Regarding a recent study, Katlic er 4. reported
in 2010 the performance of VT under local anesthesia and
sedation in 384 cases, displaying satisfactory final results
through this combination. Even in a representative number
of cases, there is not commentary on the behavior of vital
signs during the surgical act so, the doubt remains on how
these patients evolved from the period when they entered
the operating room until the conclusion of the procedure,
or if they were satisfied with the method (29). In our study,
we agree with Rusch et a/. and Oak er al., where patients
who have voluminous pleural infusions had already suffered
from pulmonary collapse, thereby facilitating the insertion
of the trocars (5,9).

The option for selecting the Ramsay Scale Score (RSS)
was due to its practicality and objectivity as, it is widely
known and used by anesthesiologists, which facilitates
the collection of information from this professional who,
besides performing his function of sedating the patient, had
to collect all the data during the course of the procedure
(30-33). The analysis every nine minutes made it possible
the necessary circulation and metabolizing of the drugs
used for sedation, and the necessary collection of data on
the vital signs along the “time line” (31-34). Related to time
“0”, we observed that the patients achieved satisfactory
levels of sedation near the midpoint time of the procedure
(12 minutes). Nearing the end of the operation, they
regained the level of consciousness, with RSS values
nearly equal to time “0”. As no patient needed advanced
ventilatory support, we felt secure, even at Ramsay levels
equal or greater than four.

One concern, in the study, was to analyze if the patient
had any memory of pain or discomfort from the procedure.
We focused on maintaining a sufficient level of sedation and
amnesia while administering the smallest quantity of drugs
as possible, in order to diminish the risk of the necessity of
employing advanced ventilatory support, whenever needed.
All the patients who were questioned the next day after
the procedure denied any type of memory of the surgical
act. Safety was well represented, as there was very little
variation in the vital signs during the surgical act, as well
as no patient needed any urgent tracheal intubation during
the surgical act. Additionally to these facts, there was no
need for any patient to be admitted to the ICU and also no
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deaths occurred related to the procedure or even 30 days
subsequently.

Conclusions

VT under local anesthesia and sedation is feasible, safe and
efficient. It was performed successfully and achieved its
objective in the 23 patients who were studied, can be used for
different kinds procedures in the pleural cavity. The surgery
is safe, there was no need for tracheal intubation, admittance
to the ICU and no death occurred to any patient in the study.
The VT under local anesthesia and sedation is a feasible
procedure, especially when the safety and comfort of the
patient is analyzed in the operative and post-operative period,
it can be a preferred option among the selected patients.
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