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Abstract

Aim: To determine the anaesthesia and analgesia methods applied in thoracic surgery in our clinic and to evaluate these
with current literature.

Method: A retrospective evaluation was made of patients who underwent surgery in the Chest Surgery Clinic of Ankara
Numune Training and Research Hospital in the period January 2011-2014. The demographic data of patients, the operation
applied, the anaesthetic and analgesic agents used, monitorisation and complications which occurred perioperatively were
obtained from anaesthesia notes and computer records and were recorded on scanning forms with many variables.
Results: Following the scanning of the study, the data of 210 patients were accesssed. No statistical difference was deter-
mined in respect of the demographic data of the patients. The most frequent operations were found to be thoracotomy
(n=103) and bronchoscopy (n=85). Benzodiazepine was used in all groups and patients. In almost all groups, propofol was
found to be the most preferred agent for intravenous inducton. Vercuronium and rocuronium were the most frequently
applied muscle relaxant agent, sevoflurane was generally selected as the inhalation agent and was applied with a mixture of
air and oxygen. In addition to the application of standard monitorisation, in major operations such as thoracotomy where
central and arterial entrance was made, contramal was used as postoperative analgesia and in thoracotomy operations, the
selection of thoracic epidural route and patient-controlled analgesia was determined to be statistically significant. Postopera-
tive complications developed in 8 patients, there was ventilator requirement in 13 patients and 53 patients were followed up
in the intensive care unit in the postoperative period.

Conclusion: Although the number of patients admitted for thoracic surgery in our study was low, it can be said that it
was attempted to reach current standards in the application of anaesthesia and analgesia. Taking the experience of each
anaesthesia clinic in thoracic surgery and the standards of the centre into consideration, there is a need for a clinic-specific
anaesthesia and analgesia strategy to be developed with the aid of scientific studies.
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Introduction selected, appropriate mechanical ventilation (MV) and fluid sup-

port is provided, one-lung ventilation (OLV) is applied when nec-

The general heading of thoracic surgery encompasses bron-
chocopy, thorascopy, mediastinoscopy, lung resections, pleura,
diaphragm and chest wall surgery, tracheo-bronchial surgery,
mediastinal surgery (including thymectomy, myastenia gravis,
retrosternal goitre), oesophagus surgery, pulmonary thromboem-
bolectomy, aorta, heart surgery and lung transplantation [1-6]. In
patients who are to undergo thoracic surgery, it is important that
the pre-anaesthesia evaluation is applied thoroughly, that when
necessary, invasive monitorisation is provided additional to non-
invasive monitorisation, that the appropriate anaesthetic agent is

*Corresponding Author:
Dilsen Ornek,

essary and that sufficient postoperative analgesia is provided. In
these cases, the primary responsibiliity of the anaesthetist is to
define the pre-operative risks, provide the optimal conditions pre-
operatively and plan appropriate anaesthesia [1-0].

It must be determined whether or not the patient will be able to
tolerate a planned lung resection before anaesthesia is applied.
The majority of lung operations are performed in the lateral de-
cubitus position and generally, while ventilation of the lower lung
continues, it is necessary to apply OLV to the operated lung be-
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cause of the possibility of collapse. The aims of OLV application
are to provide sufficient oxygenation and CO, elimination, while
at the same time reducing the side-effects of mechanical ventila-
tion on the airway and haemodynamics and to provide appropri-
ate operation conditions [1-6]. Not providing sufficient postoper-
ative analgesia causes postoperative atelectasis, limited expansion
in inspiration in the thoracic cage and reduced patient comfort.

In the light of this knowledge, this study aimed to evaluate the
anaesthetic and analgesic methods applied in thoracic surgery in
our clinic.

Method

Approval for the study was granted by the Ethics Committee of
Ankara Numune Training and Research Hospital. A retrospective
examination was made of the records of patients who underwent
surgery in the Chest Surgery Clinic between January 2011 and
January 2014. The demographic data of the patients, concomitant
diseases, ASA scores, medications used, anaesthesia and postop-
erative analgesia methods applied, duration of anaesthesia, and
petioperative complications were evaluated. The data related to
the patients were obtained from the pre-operative evaluation
forms, anaesthesia observation notes and hospital computer re-
cords and were recorded on multi-variable scanning forms.

The data obtained in the study were analysed with SPSS v. 20
software. The Shapiro Wilks test was used because of the number
of units when examining the normal distribution of the variables.
In the examination of the differences between groups with nor-
mal distribution of the variables, the One-Way ANOVA test was
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applied and for those not with normal distribution, the Kruskal-
Wallis H-test. When significant differences were determined with
the Kruskal-Wallis H-test, the post-hoc multiple comparison test
was applied to ascertain which groups were different. When the
relationships between the groups of nominal variables were ex-
amined, Chi-square analysis was applied. Pearson Chi-square anal-
ysis was applied with Monte Catlo simulation in the RxC tables. A
value of p < 0.05 was accepted as statistically significant.

Results

The data of 210 patients were accessed. No statistical difference
was determined in respect of the demographic data of the pa-
tients (p > 0.05). The demographic data of the patients are shown
in Table 1. The most frequent operations were found to be thora-
cotomy (n1=103) and bronchoscopy (n=85). The mean operation
time of thoracotomy was determined as 159.32 £ 84.84 mins,
which was longer than for other operations.

No relationship was determined between the Mallampati and ASA
scores and the operation type. The ASA II group included 66.5%
of patients and ASA III, 25.7%. Benzodiazepine was used in all
groups and patients. In almost all groups, propofol was found to
be the most preferred agent for intravenous induction. Vercuro-
nium and rocuronium wete the most frequently applied muscle
relaxant agent, sevoflurane was generally selected as the inhalation
agent and was applied with a mixture of air and oxygen. TIVA
was determined to have been rarely applied. In addition to the
application of standard monitorisation, in major operations such
as thoracotomy where central catheterisation and invasive blood
pressure monitoring was applied, contramal was used as postop-

Table 1. Results of the Kruskal-Wallis H-test Related to the Differences Between the Demographic Characteristics of the

Groups.
Kruskal Wallis H Test
n | Mean | Median | Min | Max | SD mean H P
Thoracotomy 103 | 55.83 56 22 | 82 |12.71] 11243
Patient A Bronchoscopy 85 | 5379 | 55 4 | 83 [1597] 10359
atient Age —
n : 5172 | 0.075
(vears) | VAt T Mediastinoscopy | ) | g o5 | yrs | 33 | 7 |10.51| 8043
+ oesophagectomy
Total 210 5439 | 55 4 | 83 [13.99
Thoracotomy 103 | 72.84 75 43 | 90 [11.11 111
Patient Bronchoscopy 85 | 7138 | 70 | 45 | 120 [1265] 97.06
body weight iast : 2.775 | 025
ody weight | Vats + Mediastinoscopy | ), | o545 | 75 | 45 | 90 |1089| 11230
Kg) + oesophagectomy
Total 2000 7231 | 72 | 43 | 120 [11.71
Thotacotomy 10318369 150 | 80 | 480 | 932 | 149.95
Azaestpem N Br;j{lc;osc.op}* 85 [5747 | 45 [ 20 [210 [510] 489 | oos| 01
t1
aration | Vats & Mediastinoscopy | ) 1141361 95 | 70 | 360 |91.93| 116.09
(mins) + oesophagectomy
Total 21012817 100 | 20 | 480 |95.12] Multi comparison: 2-1. 2-3
Thotacotomy 103[15932] 130 | 70 | 440 [84.84| 149.92
B . . 15 | 170 | 272 1
Opernion | +r;;qc§os§op; 85 | 4594 | 35 5 1170 2729 4914 | o o6 | 0001
duration | ¥A1S T MEASUNOSCOPY ) 5y 4oy 14| 80 | 50 | 320 |87.42| 11532
. + oesophagectomy
(mins)
Multi comparison:
Total 210 [109.43| 90 | 15 | 440 |86.38 N
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erative analgesia and in thoracotomy operations, the selection of
thoracic epidural route and patient-controlled analgesia was de-
termined. In thoracotomy and oesophagectomy operations, in-
tubation was provided with a double lumen tube and OLV could
have been applied. Postoperative complications developed in 8
patients, there was ventilator requirement in 13 patients and 53
patients were followed up in the intensive catre unit in the postop-
erative period Table 2.

A statistically significant relationship was determined between
operation types and the use of contramal (p < 0.05). The use
of contramal was seen in 68.9% of thoracotomy operations, in
38.8% of bronchoscopy operations and in 54.5% of Vats, medi-
astinoscopy and oesophagectomy operations.

A statistically significant relationship was determined between
operation types and the use of propofol (p < 0.05). The use of
propofol was seen in 79.6% of thoracotomy operations, in 95.3%
of bronchoscopy operations and in 95.5% of Vats, mediastinos-
copy and oesophagectomy operations.

A statistically significant relationship was determined between op-
eration types and the use of succinylcholine (p < 0.05). The use
of succinylcholine was seen in 3.9% of thoracotomy operations,
in 28.2% of bronchoscopy operations and in 4.5% of Vats, medi-
astinoscopy and oesophagectomy operations.

A statistically significant relationship was determined between
operation types and the use of vecuronium (p < 0.05). The use
of vecuronium was seen in 51.5% of thoracotomy operations, in
24.7% of bronchoscopy operations and in 54.5% of Vats, medi-
astinoscopy and oesophagectomy operations.

A statistically significant relationship was determined between
operation types and the use of air (p < 0.05). The use of air was
seen in 86.4% of thoracotomy operations, in 64.7% of bronchos-
copy operations and in 86.4% of Vats, mediastinoscopy and oe-
sophagectomy operations.

No analysis was made of the relationship between operation type
and atracurium as there were no data.

No statistically significant relationship was determined between
the use of other analgesics and anaesthetics and operation type

(p > 0.05).
Discussion

In this study, the information of 210 patients was able to be ac-
cessed and evaluated. The findings of the study and the methods
applied in our clinic can be considered to conform to current ap-
plications. Although the main reason for this is that our hospital
is not a private hospital for thoracic surgery, that there were no
difficulties in accessing data sources can also be included in the
reasons.

Advances in anaesthesia methods and monitorisation methods,
lung isolation techniques which have been developed and the in-
tensive care services presented, have increased the success rates
of sutgery on patients who were previously accepted as inoper-
able. In addition, the possibility of operating on patients with se-
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verely impaired pulmonary function is higher compated to the
past and therefore, a higher incidence of gas exchange abnor-
malities can be expected [7, 8]. In current thoracic surgery ap-
plications, despite advances in anaesthesia, including the use of
epidural anaesthesia, in surgical techniques and in perioperative
care, pulmonary complications continue to be the leadng causes
of morbidity and mortality [4, 5]. Major respiratory complications
such as atelectasis, pneumonia and respiratory failure have been
reported to develop in 15%-20% of patients and to be responsi-
ble for the majority of mortality at rates of 3%-4% [9].

Higher rates of postoperative mortality are seen together with the
development of pulmonary complications. Similarly, postopera-
tive pulmonary complications have been reported in 15%-40% of
patients undergoing oesophagectomy. The reasons for this high
risk in oesophagectomy patients are multi-factorial, including sur-
gical entry into two separate body cavities, impaired bronchial in-
nervation and lymphatic circulation, diaphragm dysfunction, and
disruption to the swallowing co-ordination and insufficient pro-
tection of the airway because of recurrent laryngeal nerve dam-
age [9].

Recent innovations and monitorisation possibilities allow one-
lung ventilation (OLV) to be applied under safer conditions
and aid the reduction of complications. Several reasons (blood
transfusion, elevated creatinine, low preoperative FEV1) for de-
layed postoperative extubation are difficult factors not taken into
consideration, but are factors which can be modified by the ap-
plication of thoracic epidural analgesia. These aplications have a
noticeable value in reducing the requirement for post-thoracoto-
my-associated mechanical ventilator and intensive care [10]. Post-
operative prophylactic CPAP (5-7 cm H,O) applied to patients
who have undergone pulmonary surgery has been shown to in-
crease the PaO,/TFiO, ratio [11].

In the current study, although postoperative complications devel-
oped in 8 patients, ventilator requirement in 13 patients and 53
patients were followed up in the intensive care unit in the post-
operative period, generally the reasons for these were seen to be
surgical bleeding and respiratory failure.

A significant level of irregularity in gas exchange is the reason
for OLV and hypoxemia may develop due to increased intrapul-
monary shunt. Postoperative pulmonary dysfunction following
video-assisted thorascopic surgery (VATS) procedures has been
seen to occur less frequently compared to the number of cas-
es observed following thoracotomy. In a comparison made of
lobectomy applied to patients with thoracotomy and lobectomy
applied to patients with VATS, on both the 7* and the 14" day
postoperatively, the postoperative PaO,, O, saturation, peak flow
rates, forced expiratory volume at 1 second (FEV1) and forced
vital capacity (FVC) were seen to be better in the patients who
had undergone the VATS procedure [12]. In addition to the type
of operation, the application of anaesthesia is important and at
the moment of transfer from denitrogenisation (use of oxygen
and air mixture) of double lung ventilation in these operations to
OLYV, it has been determined that the surgical conditions improve
[13]. In our hospital, lobectomy operations are generally applied
with thoracotomy and O, /air mixture is used in anaesthesia.

The findings of recent studies have shown that OLV provides
safer conditions. Recent studies have stated that for the applica-
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Table 2. The Results of the Chi - Square Test Related to the Correlations Between Operation Type and The Use of Speci-

fied Anaesthetics and Analgesics.

Operation Type

Vats + Mediastinoscopy

Chi-square Test

Thoracotomy | Bronchoscopy + oesophagectomy Total

n % n % % n % | Chi-square | p
Absent | 94 91.3 75 88.2 17 77.3 186 | 88.6

Diclomec Present 9 8.7 10 11.8 5 22.7 24 | 114 3.521 0.172
Total 103 100 85 100 22 100 210 | 100
Absent | 93 90.3 83 97.6 21 95.5 197 193.8

Aldolan Present 10 9.7 2 2.4 1 4.5 13 6.2 4.453 0.108
Total 103 100 85 100 22 100 210 | 100
Absent | 82 79.6 75 88.2 20 90.9 177 | 84.3

Adepiron Present | 21 20.4 10 11.8 2 9.1 33 | 15.7 3.429 0.18
Total 103 100 85 100 22 100 210 | 100
Absent | 32 31.1 52 61.2 10 45.5 94 | 44.8

Contramal Present | 71 68.9 33 38.8 12 54.5 116 | 55.2 17.079 0.001
Total 103 100 85 100 22 100 210 | 100
Absent | 96 93.2 81 95.3 21 95.5 198 | 94.3

Perfalgan Present 7 6.8 4 4.7 1 4.5 12 5.7 0.44 0.803
Total 103 100 85 100 22 100 210 | 100
Absent | 89 86.4 80 94.1 19 86.4 188 | 89.5

Barbiturate Present | 14 13.6 5 5.9 3 13.6 22 | 10.5 3.213 0.201
Total 103 100 85 100 22 100 210 | 100
Absent 8 7.8 4 4.7 1 4.5 13 | 6.2

Benzodiazepine | Present [ 95 92.2 81 95.3 21 95.5 197 193.8 0.866 0.649
Total 103 100 85 100 22 100 210 | 100
Absent | 21 20.4 4 4.7 1 4.5 26 | 124

Propofol Present | 82 79.6 81 95.3 21 95.5 184 | 87.6 11.949 0.003
Total 103 100 85 100 22 100 210 | 100
Absent 7 6.9 2 2.4 1 4.5 10 | 4.8

Opioid Present | 95 93.1 83 97.6 21 95.5 199 |95.2 2.073 0.355
Total 102 100 85 100 22 100 209 | 100
Absent | 99 96.1 61 71.8 21 95.5 181 | 86.2

Succinylcholine | Present 4 3.9 24 28.2 1 4.5 29 1138 24.974 0.001
Total 103 100 85 100 22 100 210 | 100
Absent | 103 100 85 100 22 100 210 | 100

Atracurium Present 0 0 0 0 0 0 0 0 - -
Total 103 100 85 100 22 100 210 | 100
Absent 50 48.5 64 75.3 10 45.5 124 | 59

Vecutonium Present | 53 51.5 21 24.7 12 5 86 41 15.659 0.001
Total 103 100 85 100 22 100 210 | 100
Absent | 56 54.4 47 55.3 13 59.1 116 | 55.2

Rocuronium Present | 47 45.6 38 44.7 9 40.9 94 | 44.8 0.164 0.921
Total 103 100 85 100 22 100 210 | 100
Absent 14 13.6 30 35.3 3 13.6 47 | 224

Air Present | 89 86.4 55 64.7 19 86.4 163 | 77.6 13.707 0.001
Total 103 100 85 100 22 100 210 | 100
Absent | 89 86.4 71 83.5 19 86.4 179 | 85.2

Nitrogen Present | 14 13.6 14 16.5 3 13.6 31 | 14.8 0.331 0.847
Total 103 100 85 100 22 100 210 | 100
Absent | 96 93.2 82 96.5 22 100 200 |95.2

Isoflurane Present 7 6.8 3 3.5 0 0 10 4.8 * 0.254
Total 103 100 85 100 22 100 210 | 100
Absent 13 12.6 14 16.5 3 13.6 30 | 143

Sevoflurane Present | 90 87.4 71 83.5 19 86.4 180 | 85.7 0.572 0.751
Total 103 100 85 100 22 100 210 | 100
Absent | 97 94.2 83 97.6 20 90.9 200 | 95.2

Desflurane Present 6 5.8 2 2.4 2 9.1 10 | 4.8 * 0.337
Total 103 100 85 100 22 100 210 | 100
Absent | 100 97.1 82 96.5 22 100 204 971

TIVA Present 3 29 3 3.5 0 0 6 2.9 * 0.773
Total 103 100 85 100 22 100 210 | 100
Absent | 99 96.1 83 97.6 22 100 204 971

Ketamine Present 4 3.9 2 2.4 0 0 6 29 * 0.622
Total 103 100 85 100 22 100 210 | 100

* Monte Carlo simulation was applied for the evaluation of values >20% or <5% than expected
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tion of high FiO, and CPAP to a deflated lung, OLV is necessary
and should be the frst treatment in desaturation. In our clinic,
when destauration is observed, OLV is transferred to double lung
ventilation, the tube is cleaned of secretions and the O, concen-
tration is increased [14].

In a prospective, randomised, controlled, clinical study of patients
with OLV in thoracic surgery, it was shown that the postopera-
tive complication rate decreased and the expressed inflammatory
mediators were reduced by a noticeable level with the use of the
volatile anaesthetic, sevoflurane [15]. In our clinic, it was detet-
mined that generally sevoflurane is used as the inhalation anaes-
thetic in thoracic surgery.

Postoperative analgesia is also of importance in these operations.
This issue remains current and various studies are ongoing. Tho-
racic epidural analgesia (TEA) is still seen as the gold standard. As
TEA has a positive effect on ventilation mechanics by strength-
ening the inspiratory respiratory muscle strength, it can be safely
used on advanced stage COPD patients [16].

However, research into alternative analgesia methods is ongoing.
In a previous study, a comparison was made of the effects on
the efficacy of analgesia, complication rates and mortality of tho-
racic epidural catheter and paravertebral block in thoracic surgery.
Although it could be said that the postoperative side-effects of
paravertebral block were lower in the short-term, it was reported
that the long-term effects on complications and mortality should
be investigated [17].

In our clinic, the thoracic epidural analgesia method was preferred
in thoracic surgery. When the application was not successful, in-
tercostal block or intravenous patient-controlled analgesia meth-
ods were applied.

Conclusion

Although the number of patients admitted for thoracic surgery
was low and therefore there was limited experience of our clinic
in the applications of anaesthesia and analgesia, the protocols fol-
lowed can be seen to be consistent with the knowledge in curent
literature.

Thoracic surgery threatens or directly disrupts the natural struc-
ture of the respiratory and circulatory system both anatomically
and physiologically, thus causing an increase in petioperative and
postoperative morbidity and mortality. Therefore, there can be
considered to be a need for anaesthesia and analgesia manage-
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ment strategies to be developed for anaesthesia clinics in this type
of surgery, taking into consideration the experience and standards
of the centre and the features of the applications of anaesthesia
and analgesia.
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