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CHAPTER1

Retrosternal Goiter

Aykut ELICORA'

Intraduction

Thyroid tissue is an endocrine organ that plays a role in
maintaining metabolic activity in the body. Thyroid hormones can
accelerate or slow down metabolic activity; therefore, thyroid
dysfunction affects metabolic activity. (Alican, 2007) Abnormalities
in thyroid hormone production due to inorganic factors such as
endemic goiter due to insufficient iodine use or organic causes may
result in hypertrophy or hyperplasia of the thyroid tissue. As a result
of this cycle, goiter occurs. Due to excessive hormone secretion by
hyperplastic goiter tissue, catabolic activities in the body may
increase and thyrotoxicosis may occur. Some autoimmune diseases,
infectious processes, and insufficient iodine use may also be

! Dog. Dr.Aykut Elicora ,Kocaeli Universitesi, Tip Fakiiltesi, Goglis Cerrahisi Bolimii, Kocaeli/Tirkiye,
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involved in the etiology. (Alican, 2007; Cankar Dal, 2022; Kut &
Atmaca, 2013)

Goiter is thyroid tissue that has undergone hyperplasia due to
various reasons. (Kut & Atmaca, 2013) Surgical treatment is
required for lesions that cannot be controlled with medical treatment,
that create pressure due to hyperplasia, or that are suspected of
malignancy. Symptoms such as dysphagia, hoarseness, stridor, and
shortness of breath may be observed in patients due to the pressure
effect of enlarged thyroid tissue. In these patients, congestion in
venous structures and a pink lividi color change may be observed on
the face as a result of the pressure of the goiter tissue on the venous
structures when the arms are raised. This is called Pemberton's sign.

In the presence of thyrotoxicosis, complaints such as
excessive sweating, tremors, loss of body mass, fluctuating/angry
mood, increased appetite, fertility problems, palpitations, etc. may
be present at the time of admission. (Kut & Atmaca, 2013) Goiter
tissue in the cervical region can cause cosmetic problems and can
also cause narrowing and deviation of the trachea due to tracheal
compression. Depending on the diameter of the narrowed trachea,
airway safety may become risky and this may pose a life-threatening
risk.

In these cases, emergency thyroidectomy may be required to
secure the respiratory tract. In addition, the resulting tracheal
narrowing and deviation make intubation difficult when necessary.
Difficult intubation can cause complications such as laryngeal
edema and vocal cord damage. In cases of venous compression, a

multidisciplinary surgical approach may be required. This situation
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may be a sign that a thoracic approach will be needed in particular.
(Cankar Dal, 2022)

Retrosternal Goiter

Goiter tissue can grow into the thoracic inlet; in this case, it
is called retrosternal goiter (RG) or plunging goiter. Sometimes,
ectopic thyroid tissue, recurrent goiter tissue after subtotal
thyroidectomy can be seen as mediastinal lesions. Thyroid tissue
constitutes 6% of mediastinal lesions. The frequency of ectopic
thyroid among mediastinal lesions is 1%. (Okten & et al, 2013) The
frequency of retrosternal goiter among goiters is 56%. Although the
fact that the lower border of the goiter cannot be palpated on the
sternal jugulum during physical examination is a warning about the
retrosternal extension, advanced imaging techniques should be used

for preoperative planning (Figure 1). (Alican, 2007)

The size of the goiter tissue may affect the amount of
retrosternal extension. As the extension of the retrosternal goiter
within the thoracic inlet increases, the probability of total removal of
the lesion via the cervical approach decreases. The surgeon can
observe the extension of the lesion and whether it is tightly adherent
to the mediastinal structures by perioperative palpation. Retrosternal
extension complicates the surgery when the restrictive effect of the
sternum, its proximity to major vascular structures, and the need for
single-lung ventilation during thoracotomy are taken into
consideration. In complicated cases, a multidisciplinary approach
and preoperative patient preparation significantly affect survival and
morbidity.
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Preoperative  contrast-enhanced  thoracic =~ computed
tomography (CT) and magnetic resonance (MR) examinations also
guide the surgeon about the extent of the extension. Under these
conditions, it is safer to include the thoracic approach in the surgical
procedure in order to manage possible complications and increase
survival. In the case of elective planning of these cases, respiratory
capacity can be assessed in order to improve and make thoracic
surgery safer, and if necessary, preparations can be made to provide
single-lung ventilation.

Ectopic goiter

In addition to retrosternal goiter, mediastinal ectopic goiter
tissue may also be an indication for thoracic approach. This tissue,
which remains after the embryonic migration period, can receive
blood from branches from the aorta, innominate artery, or mammary
artery. The finger-stripping method used in classical thyroid surgery
around the thyroid capsule can cause these abnormal branches to
rupture and lead to lethal hemorrhage. In this case, emergency
sternotomy or thoracotomy may be required. In preoperative
imaging, it is necessary to evaluate the continuity of cervical and
thoracic goiter tissues with each other.

Surgical Technique

Sternotomy or thoracotomy may be preferred depending on
the lateralization of the retrosternal goiter. Today, with the
improvement of imaging methods and medical integration, video-
assisted thoracoscopic surgery (VATS) has also become an option.
Thoracic incisions, like all other incisions, create a traumatic effect

on the body; provoking pain during the respiratory cycle makes
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postoperative patient mobilization difficult and prolongs the
hospitalization period. Inadequate respiration paves the way for
deterioration of blood gases, prolongation of the postoperative
intensive care process and the formation of resistant hospital
infections. In particular, VATS, which is performed through a
smaller incision, causes less postoperative pain and patients can be
mobilized earlier. In addition, regional block applications reduce
postoperative pain and provide comfort to the patient. (Moorthy &
et al, 2023)

Tracheomalacia

Tracheomalacia is the collapse of the trachea on itself as a
result of insufficient thyroid cartilage tissue. It can be seen in some
systemic and congenital diseases, as well as in trachea that has been
compressed for a long time under goiter tissue. (Yang & et al, 2023)
Acute respiratory tract collapse and respiratory arrest may develop
due to tracheomalacia in the postoperative period. It may not be
possible to advance the intubation cannula through the trachea where
there is no safe opening, or it may result in tracheal injuries. In this
group of patients, an emergency tracheostomy may be required from
a level lower than the malacic tracheal segment that is loose and
prone to collapse.

During perioperative palpation, palpation of the cartilage
rings of the trachea that are softer and looser than normal should be
a warning for tracheomalacia. Avoiding extubation in this group of
patients and extending the intubation period between 48 and 72
hours is also an accepted treatment algorithm. It is thought that the
intubation cannula forms a support tissue for the malformed trachea,

and the fibrosis that develops around this physical support plays a
8-



role in the reshaping of the trachea and gaining the resistance to
remain open. In order to maintain airway patency until fibrosis
develops, the tip of the intubation cannula should be at a level lower
than the malformed segment. (Alican, 2007; Ren & et al; 2020)

Postoperative complications

Thyroid surgery is shown to be the most common cause of
unilateral vocal cord paralysis. Recurrent nerve injuries that may
originate from either the cervical or thoracic level cause
postoperative hoarseness, dysphagia and respiratory distress.
Bleeding and hypocalcemia are the other most common
complications in the post-thyroidectomy period. Both complications
can be temporary or permanent. There are studies indicating that
prolonged operation time may be directly proportional to vocal cord
paralysis. Peroperative neuromonitoring can be performed to prevent
vocal cord paralysis. It may not be possible to make a definitive
distinction between nerve damage and nerve edema in postoperative
vocal cord paralysis. In this case, the decision can be made based on
the response to steroid treatment and the return of vocal cord
functions. When looking at the factors that may cause nerve edema,
perioperative nerve manipulation or inflammation in the surrounding
tissue as a result of cauterization can be considered. It has been
observed that whether the procedure is total or subtotal causes a
significant difference in whether vocal cord paralysis is temporary
or permanent. (Ruoppolo & et al, 2021; Sozen & et al, 2010)

Unilateral hoarseness can be seen especially after thoracic
interventions performed on the left side. This is because the vagus
nerve, from which the recurrent nerve branches, runs adjacent to the

aortic arch on the left side and branches as a recurrent nerve after
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passing through the aortic arch. Bilateral recurrent nerve injuries, on
the other hand, can present with respiratory distress that can lead to
respiratory arrest, since they will again significantly reduce airway
patency. In this case, the need for emergency tracheostomy may once
again come to the fore.

Dysphagia increases the risk of aspiration, and as a result,
aspiration pneumonia can be added to the picture. Although vocal
cord paralysis can sometimes respond to medical treatment, patients
may have permanent hoarseness. Vocal cord botox, voice therapy,
injection laryngoplasty, or permanent medialization of the cords are
among the long-term treatment options. The appropriate method
should be selected together with the surgeon and the patient after
endoscopic visualization of the vocal cords. (Edward & Lapena,
2016; Wang & et al, 2021; Wen & Wang, 2022)

Injection laryngoplasty is the treatment of glottis
insufficiency by injecting various materials such as autologous fat,
collagen, hyaluronic acid, calcium hydroxyapatite and some
synthetic materials into the posterior third of the vocal muscles under
general anesthesia. The material used directly affects the duration of
the treatment. Reabsorption should be taken into consideration,
especially in autologous fat injection. Since phonation is needed
from the patient during medialization, the procedure is performed
under sedation. Vocal cord therapy has a place in the treatment
modality alone or in addition to all these surgical interventions.
(Wen & Wang, 2022)
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CHAPTER 11

Hemothorax

H. Fatih SEZER!

1-Introduction

It can be roughly described as the accumulation of blood in
the intrapleural space. The hematocrit value of this fluid in the
pleural space should be half or more than the value in the blood.
(Onat S, 2022; Aytekin I, 2015) It can occur due to traumatic,
spontaneous and iatrogenic causes. (Onat S, 2022 ) It has many
causes. When the causes are examined; traumatic rib fractures, chest
wall injuries, lung injuries, heart injuries, injuries to major vascular
structures, malignancies, bleeding from the abdomen after
diaphragmatic injuries to the thorax, vertebral injuries, infectious
conditions such as tuberculosis and lung abscess, coagulopathies or

! Assoc. Prof. Dr. Hiiseyin Fatih SEZER, Kocaeli University, Faculty of Medicine,
Department of Thoracic Surgery, Kocaeli/Turkiye. Orcid: 0000-0001-5812-7088,
hfs.hfs@gmail.com
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endometriosis may cause hemothorax. The most common cause is
trauma. (Sentiirk E, 2009; Akay H, 2002)
2-Clinic

The patient's clinic varies depending on the cause of
hemothorax, its amount, speed, presence of accompanying
pathology, timing and method of intervention, diseases in the
patient's history, and chronic processes. (Sentiirk E, 2009) The
patient may lose a large amount of blood because the hemithorax can
receive significant amounts of blood. The most commonly affected
systems are the respiratory and circulatory systems.

Due to lung and diaphragm movements and enzyme systems
activation, defibrinated blood accumulates in the intrapleural space.
Some authors call hemothorax; 300-400 cc and below as minor,
1000 cc and above as massive. (Sentiirk E, 2009; Cobanoglu U,
2015)

Depending on the etiology, chest pain and also dyspnea due
to collapsed lung and contusion may be observed. Anxiety,
confusion, and hypotension may be observed due to blood loss.
Severe blood loss may lead to shock. Compressed lung and
displacement of the mediastinum are factors that contribute to the
continuation of bleeding. (Nadir A, 2010)

3-Diagnosis
Physical examination may be completely normal, or there
may be decreased or absent breath sounds in the affected hemithorax,

and a dull sound may be heard on percussion. The patient may be
clinically and hemodynamically unstable.
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Radiological examinations are generally used in diagnosis.
Lung X-ray (Figure 1), Computerized tomography (Figure 2),
Ultrasound are the most frequently used examinations. While
hemotorska can be detected after 400 cc of bleeding in a standing
lung X-ray, it should be kept in mind that further bleeding cannot be
detected in the supine position. (Sayir F, 2012) More information
about the amount of bleeding, its location and lung tissue is obtained
with CT. (Dakak M, 2012) In addition, the diagnosis is confirmed
with thoracentesis.

Figure 1: Appearance of haemothorax on chest radiography
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Figure 2: Blue arrow hemothorax, red arrow atelectatic lung
tissue

4-Treatment

Treatment processes vary depending on the cause of the
hemothorax (blunt, penetrating, etc.), the patient's vital and
hemodynamic status, medical history, other accompanying injuries,
and current medical treatment. Thoracentesis drainage, tube
thoraxotomy, video-assisted thoracoscopic surgery (VATS), and
thoracotomy are the main surgical treatment options. With tube
thoracostomy, adequate treatment can be provided in 60-90% of
patients. (Saywr F, 2012) Additionally, sometimes it may be
necessary to replace lost fluid.
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If there is a serious condition such as shock due to blood loss,
fluid replacement should be performed via central vessel and
drainage of hemorrhagic fluid should be performed by applying tube
thoracostomy; in such a patient, in case of massive drainage of 1000-
1500 cc and above, the drain should be clamped and the patient
should undergo emergency surgical intervention. (Nadir A, 2010) In
patients who have undergone tube thoracostomy, if the initial
drainage is below 1000 cc, hourly monitoring should be performed,
and it is anticipated that surgical intervention will be necessary if the
drainage continues at 200 cc/h for the first 2-4 hours or at 100 cc/h
for 6-8 hours, or if there is a major vascular injury. (Sentiirk E, 2009;
Nadir A, 2010) Surgical intervention may also be necessary in cases
requiring significant transfusion to ensure hemodynamic stability.

Patients who can be considered clinically stable should be
monitored, their vital signs should be monitored, drainage should be
provided with tube thoracostomy and the drainage should be
monitored. (Sentiirk E, 2009; Nadir A, 2010; Yazkan R, 2009) It
should not be forgotten that if the hemorrhagic fluid is not drained,
empyema or fibrothorax may occur. (Onat S, 2022) Fibrin deposits
accumulate on the visceral pleura, causing thickening and impairing
expansion. It has been reported that in some cases, fibrinolytics can
be applied intrapleurally. (Dakak M, 2012; Oncel M, 2010)
However, if drainage cannot be achieved with tube thoracostomy or
if radiological improvement is still not achieved within a week,
surgical intervention should be performed to evacuate the
hematoma.
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Timely intervention increases the chance of success of the
treatment. It should be kept in mind that sometimes hemothorax may
be encountered in the late times.(Yazkan R, 2009)
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CHAPTER 111

Investigation of the Relationship Between Snoring
And Heart Rate Variability In Patients Applied To
The Sleep Laboratory

Seha AKDUMAN1
Ahmet Ugur DEMIR?

1. Introduction

Snoring is the most common symptom of obstructive sleep
apnea syndrome (OSA) (De Meyer et al, 2019; Sawyer et al, 2019;
Chang et al, 2018; Khazaie et al, 2018; Rajaoarifetra et al, 2018;
Jokubauskas and Baltrushaitete, 2017; Al-Hussaini and Berry, 2015;
Li et al. (2008) reported that heavy snoring is a risk factor for the
development of carotid artery stenosis independent of nocturnal
hypoxia and apnea. Clinical studies have found an association

! Dr., Yeditepe University Kosuyolu Hospital, Kosuyolu, Istanbul/Kadikoy, 0000-0002-9606-6834,
schaakduman42@gmail.com

2 Hacettepe University Faculty of Medicine (Turkish), Department of Internal Medicine, Department of Chest
Diseases (Turkish), 0000-0003-4803-6224, ahmetugur.demir@hacettepe.edu.tr
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between simple snoring and mortality in patients with cardiac
disease (Jean-Luis et al, 2008). Systemic hypertension occurs in 30-
50% of patients with OSA. Lindberg et al. observed randomly
selected subjects for snoring and hypertension for 10 years and
reported hypertension in 12.5% of habitual snorers and 7.4% of non-
habitual snorers. This study showed that habitual snoring is a
statistically significant risk factor for hypertension (Lindberg et al.,
1998).

Although the effects of obstructive sleep apnea on the
cardiovascular and autonomic nervous systems are known, little is
known about snoring. Changes in the autonomic nervous system are
one of the causes of cardiovascular complications. Heart rate
variability is one of the non-invasive methods for assessing the state
of the autonomic nervous system. The aim of this study was to
examine the relationship between snoring and heart rate variability,

and whether it affects the cardiovascular system.

Methods

This prospective study was conducted from January 1, 2011
to June 15, 2012 at the Sleep Laboratory, Hacettepe University
Faculty of Medicine, Department of Chest Diseases. The study was
approved by the local ethics committee. The study group included
12 patients, 1 female and 11 male, with an average age of47.5 years,
with a history of snoring and an apnea-hypopnea index (AHI) greater
than 5.

Beta blockers, digoxin, and other drugs affecting the
autonomic nervous system were excluded. Patients with thyroid
dysfunction causing autonomic neuropathy, arrhythmia, diabetes

-21--



mellitus, regular alcohol consumption, sedative or psychotropic
medication use, and patients with missing data were excluded from
the study.

Polysomnography

Sleep and breathing assessments were determined according
to the ASSM 2007 guidelines. Apnea is defined as a pause in nasal
airflow lasting at least 10 seconds. Hypoapnea is defined as a 50%
decrease in airflow for at least 10 seconds, a decrease in oxygen
saturation or arousal of more than 3%, and a decrease in oxygen

saturation of 4%.

Sleep Recording Assessment

Patients' sleep was assessed using Somnologica 3.3.2 (Flaga,
Inc.) and 30-second sleep recordings (epochs) according to the
American Academy of Sleep Medicine Guidelines.

Heart Rate Variability Assessment

For heart rate assessment, 10 periods with normal, snoring,
apnea and hypopnea sleep stage 2 were randomly selected for each
patient. In each phase, 10-second segments were pre-assessed in
which no breathing disturbances were observed. HR and HR
intervals were calculated starting from the first beat during snoring
or apnea’hypopnea. For the normal group, the first complex meeting
the above conditions was selected. Samples with signs of agitation
or movement were excluded and another sample was selected. Heart
rate variability was defined as the percentage change in heart rate
compared to baseline. RR intervals and median of ten seconds, as
well as saturation values for the next ten seconds, were recorded.

-22--



Statistical Method

The measurement data are described by the mean and
standard deviation. The variability of successive heartbeats during
normal, snoring and apnea/hypopnea periods was tested using the
Friedman test. The heart rate variability between groups is plotted
on the Bland-Altman curve using the mean and probability plots of
heart rates in the same individual and in the same order. Correlation
coefficients were used to interpret the residuals (probabilities) in the
plots. The Kaplan-Meier curve was used to study the heart rate
variability process. The Mantel-Cox t-test was used in the statistical
analysis because of linearization deviations (Yilmaz and Turanli,
2023; Yilmaz and Turanli, 2022). All analyses were performed in
SPSS 18.0 with a confidence interval of 95%.

3. Results

The average AHI was 17.4+7.1, and the patients were
selected from among those with mild to moderate OSA (AHI range:
6.5-26.3). The percentage of deep sleep (N3) and REM sleep was
19.0+9.7 and 10.0£3.4, respectively. The average oxygen saturation
percentage was 93.4+1.5, and the minimum value was 79.8+5.5
(Table 1).
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Table 1: Polysomnography records of patients

duration | duration | actviy | Am | REM [ N1 N2 | N3 | sa02 | Sa0z

(min) (min) (%) '
1 418 414 88.5 21.9 124 1.8 51.3 229 70 92.9
2 399 397 82.5 6.5 11.8 3.4 355 31.9 77 93
3 434.5 431.7 78.9 26.3 13 0.3 554 10.2 76 91.7
4 499 468 80.8 7.1 11.2 3.5 579 12 80 96
5 416 414 87 20.7 12.7 4 56.9 13.7 85 92
6 428 406.5 79 22.1 1.1 3.1 51.8 234 81 92.5
7 419 404.7 77.7 9.5 7.7 4.3 54.4 2.5 87 94.7
8 407.7 406.5 93 16.5 7.6 0.1 54.5 31 85 94.5
9 442.5 435.7 89.3 15.6 11.1 2.1 53.2 22.8 83 94.1
10 448.5 447.8 83.5 23.6 9.3 5 439 254 78 93.9
11 472.3 467 86 259 12.6 4.2 432 26 71 94.6
12 452.8 450.6 70.5 13.2 9.1 4.5 50 6.7 84 91
Mean 436.4 428.6 83.1 17.4 10.0 3.0 50.7 19.0 79.8 93.4
SD 28.6 25.1 6.2 7.1 34 1.6 6.6 9.7 5.5 1.5
Min. 399 397 70.5 6.5 1.1 0.1 355 2.5 70 91
Max. 499 468 93 26.3 13 5 57.9 31.9 87 96
SD: Standard Deviation.

Heart rate wvariability during normal, snoring, and

apnea’hypopnea periods is presented in Tables 2, 3, and 4.
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Table 2: Heart rate variability in normal period

duraion | duraton | actvity | Amn | REM | NI N2 | NS | sw02 | Sa02
(min) (min) (%) )
1 418 414 88.5 21.9 12.4 1.8 513 | 229 | 70 92.9
2 399 397 82.5 6.5 11.8 3.4 355 | 319 | 77 93
3 434.5 431.7 78.9 26.3 13 0.3 55.4 10.2 | 76 91.7
4 499 468 80.8 7.1 11.2 3.5 57.9 12 80 96
5 416 414 87 20.7 12.7 4 56.9 13.7 | 85 92
6 428 406.5 79 22.1 1.1 3.1 51.8 | 234 | 81 92.5
7 419 404.7 71.7 9.5 7.7 43 544 | 25 87 94.7
8 407.7 406.5 93 16.5 7.6 0.1 545 | 31 85 94.5
9 442.5 435.7 89.3 15.6 11.1 2.1 532 | 22.8 | 83 94.1
10 448.5 447.8 83.5 23.6 9.3 5 439 | 254 | 718 93.9
11 472.3 467 86 25.9 12.6 4.2 432 | 26 71 94.6
12 452.8 450.6 70.5 13.2 9.1 4.5 50 6.7 84 91
Mean 436.4 428.6 83.1 17.4 10.0 3.0 50.7 19.0 | 79.8 93.4
SD 28.6 25.1 6.2 7.1 3.4 1.6 6.6 9.7 55 1.5
Min. 399 397 70.5 6.5 1.1 0.1 355 | 25 70 91
Max. 499 468 93 26.3 13 5 579 | 319 | 87 96
SD: Standard Deviation.
Table 3: Heart rate variability during the snoring period
duTr(;ttzil:m dusrlziirzm ag:\‘:iliy Amp | REM | N1 N2 N3 | Sa02 ) Sa02
(min) (min) %) %) | %) | (%) | (%) | min. | Mean
1 418 414 88.5 21.9 12.4 1.8 513 | 229 | 70 92.9
2 399 397 82.5 6.5 11.8 3.4 355 | 319 | 77 93
3 434.5 431.7 78.9 26.3 13 0.3 55.4 10.2 | 76 91.7
4 499 468 80.8 7.1 11.2 3.5 57.9 12 80 96
5 416 414 87 20.7 12.7 4 56.9 13.7 | 85 92
6 428 406.5 79 22.1 1.1 3.1 51.8 | 234 | 81 92.5
7 419 404.7 71.7 9.5 7.7 43 544 | 25 87 94.7
8 407.7 406.5 93 16.5 7.6 0.1 545 | 31 85 94.5
9 442.5 435.7 89.3 15.6 11.1 2.1 532 | 22.8 | 83 94.1
10 448.5 447.8 83.5 23.6 9.3 5 439 | 254 | 78 93.9
11 472.3 467 86 25.9 12.6 4.2 432 | 26 71 94.6
12 452.8 450.6 70.5 13.2 9.1 4.5 50 6.7 84 91
Mean 436.4 428.6 83.1 17.4 10.0 3.0 50.7 19.0 | 79.8 93.4
SD 28.6 25.1 6.2 7.1 34 1.6 6.6 9.7 5.5 1.5
Min. 399 397 70.5 6.5 1.1 0.1 355 | 25 70 91
Max. 499 468 93 26.3 13 5 579 | 319 | 87 96

SD: Standard Deviation.
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Table 4. Heart rate variability during apnea/hypopnea period

dwration | duraton | actty | Al | REM | NI | 82 | N3 | 8002 | Sa02

(min) (min) (%) )
1 418 414 88.5 21.9 12.4 1.8 51.3 | 229 | 70 92.9
2 399 397 82.5 6.5 11.8 3.4 355 | 319 | 77 93
3 434.5 431.7 78.9 26.3 13 0.3 55.4 102 | 76 91.7
4 499 468 80.8 7.1 11.2 3.5 57.9 12 80 96
5 416 414 87 20.7 12.7 4 56.9 13.7 | 85 92
6 428 406.5 79 22.1 1.1 3.1 51.8 | 234 | 81 92.5
7 419 404.7 71.7 9.5 7.7 43 544 | 2.5 87 94.7
8 407.7 406.5 93 16.5 7.6 0.1 545 | 31 85 94.5
9 442.5 435.7 89.3 15.6 11.1 2.1 532 | 228 | 83 94.1
10 448.5 447.8 83.5 23.6 9.3 5 439 | 254 | 78 93.9
11 472.3 467 86 25.9 12.6 4.2 432 | 26 71 94.6
12 452.8 450.6 70.5 13.2 9.1 4.5 50 6.7 84 91
Mean 436.4 428.6 83.1 17.4 10.0 3.0 50.7 19.0 | 79.8 93.4
SD 28.6 25.1 6.2 7.1 3.4 1.6 6.6 9.7 5.5 1.5
Min. 399 397 70.5 6.5 1.1 0.1 355 | 25 70 91
Max. 499 468 93 26.3 13 5 579 | 319 | 87 96

SD: Standard Deviation.

The average number of beats for three periods varied within
71-77-79. Comparison by the order of heartbeats revealed significant
variability in the apnea/hypopnea period (p<0.05). The differences
between the heart rate in the normal period and in the snoring period
are not statistically significant (p>0.05). Weak correlation between
pre-event oxygen saturation and heart rate variability in the norm
(r=-0.22); Weak correlation was found between post-event oxygen
saturation and heart rate variability in the snoring period (r=-0.21),
as well as weak correlation between the change in oxygen saturation
and heart rate variability in the normal and snoring periods (r=0.20
and r=0.20). The change in oxygen saturation increased during the
apnea’hypopnea period. The correlation between the changes in
heart rate percentage and the beat order was compared. In the same
order, the heart rate percentage was selected by comparing the
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differences in heart rate percentages. No statistically significant
relationship was found between heart rate variability and the beat
order (p>0.05). Comparison of the distribution between
apnea/hypopnea and normal and snoring periods showed variability
depending on the beat order (p<0.05). The heart rate change was
defined as 3%, and heart rate variability percentages that did not
reach this value were excluded from the evaluation. There were no
changes of more than 50% in the first ten beats during
apnea’hypopnea periods, and there were no significant changes in
normal and snoring periods (p>0.05). Statistically significant
differences were found between different pulse rates during the
apnea’/hypopnea period, as well as between the normal period and
the snoring period (p<0.05).

4. Conclusion

The use of an intraesophageal balloon is the gold standard for
measuring intrathoracic pressure. The absence of this measurement
does not allow the assessment of heart rate variability in relation to
changes in intrathoracic pressure. A decrease in oxygen saturation is
another factor that is considered responsible for the autonomic
changes that occur after apnea/hypopnea attacks. However,
hypoxemia was not detected during the 10-second periods of
apnea’hypopnea or snoring. Therefore, the relationship between
hypoxemia and heart rate could not be assessed. The parameters
adopted in the study were obtained during NREM 2 to exclude any
influence on the study results. Therefore, it is not possible to make
recommendations regarding heart rate variability in other sleep
stages.
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According to the results of the study, no significant change
in heart rate variability was observed in the 10-second period after
snoring. A significant decrease in heart rate was observed in the 10-
second period after the apnea/hypopnea episode. There is no
significant relationship between snoring and heart rate variability in
the absence of apnea/hypopnea. Since snoring is common in society,
further studies on the effects of snoring without apnea/hypopnea on
the cardiovascular system can be conducted. In this way, it may be
possible to clarify the interaction between snoring and the
cardiovascular system and prevent possible complications and
negative consequences of snoring.
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CHAPTER 1V

Ozofagus Kanserinde Perioperatif Komplikasyonlar
Etkileyen faktorler

Mertay BORAN !
Ilker OKTEN 2

Giris

Ozofagus kanseri, genellikle ge¢c dénemde belirtiler gdsteren, hizl
bir sekilde yayilan, kotii prognozlu bir kanser tiriidiir. Kanser
tedavisindeki ilerlemelere ragmen, 6zofagus kanserinin 5 yillik
sagkalim oranlar1 %15 ile %40 arasinda degisiklik gostermektedir.
Ozofagus kanserinin tedavisinde cerrahi rezeksiyon, kemoterapi,
radyoterapi ve bu tedavi yontemlerinin kombinasyonu yaygin olarak
kullanilmaktadir.  Ozofajektomi, rezektabl (cerrahi olarak
cikarilabilir) 6zofagus kanserlerinde hastaligin ortadan kaldirilmasi

ve yutma fonksiyonunun iyilestirilmesi i¢in en etkili tedavi secenegi
olarak kabul edilmektedir (Boran, 2007a: 1-4, Boran,2022a: 176).

! Assis Professor, Duzce University, Thoracic Surgery, Orcid: 0000-0002-9027-
6988
2 Professor, Ankara University, Thoracic Surgery, Orcid:yok, Emekli
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Ozofagus rezeksiyonu ve rekonstriiksiyonu, transtorasik veya
transhiyatal  yaklasimlar gibi  farkli  cerrahi  yontemlerle
gergeklestirilebilir. Cerrahi yaklasimin seg¢imi, timoriin evresi,
timoriin yerlesim yeri, kanserli 6zofagus segmentinin uzunlugu,
hastanin yasi, eslik eden hastaliklar ve daha oOnce gecirdigi
gastrointestinal operasyonlar gibi faktorlere bagli olarak belirlenir
(Boran, 2007b: 13-14; Wilkins, 2008: 1-9, Altorki, 2008: 486-491).
Ozofajektomi, kompleks bir onkolojik cerrahi islemdir ve morbidite
oranlari, %10 ile %35 arasinda degismektedir (Ozkan,2013: 1410).
Anestezi yonetimi, cerrahi teknikler, agri kontrolii, postoperatif
yogun bakim siireci ve preoperatif risk degerlendirmesindeki 6nemli
ilerlemelere ragmen, 6zofajektomi sonrasi morbidite oranlar1 hala
yiiksek seyretmektedir (Law, 2013: 464; Boran, 2022b:201-207).
Ozofajektomi yapilan hastalarda sonuglar etkileyen birgok degisken
incelenmis olsa da, bu konuda daha ileri arastirmalar devam
etmektedir.

2.1 Preoperatif Hazirhk

Ozofagus rezeksiyonu planlanan hastalarin operasyon oncesi
hazirlhig: biiyiik bir titizlikle yapilmalidir. Bu hazirlik siirecinde, aclik
nedeniyle ortaya ¢ikan metabolik degisikliklerin diizeltilmesi, olas1
pulmoner komplikasyonlara yonelik 6nlemler ve mevcut eslik eden
hastaliklarin yonetimi, dikkat edilmesi gereken li¢ ana faktordiir
(Hatipoglu, 2018:245). Kilo kaybi, preoperatif donemde sivi
aliminda giigliik ¢eken hastalar i¢in 6zel bir 6nem tasir; ¢linkii sivi
alimina devam edilse bile, hastalar 6-10 haftalik bir siire i¢inde viicut
agirligiin %25’1ini kaybedebilirler. Kilo kaybinin sonucunda olusan
kan  voliimiindeki azalma kronik soka yol acabilir.
Hemokonsantrasyon nedeniyle anemi maskelenebilir, ayn1 zamanda
stvi- elektrolit dengesizligi ve kan protein kayiplar1 da goriilebilir.
Dehidratasyon ve elektrolit dengesizlikleri kisa siirede diizeltilse de,
anemi ve alblimin ile kan proteinlerinin normal seviyelere
getirilmesi daha uzun bir siire¢ gerektirir (Boran 2007b:40 ). Eger
hasta sivi gida alimini rahat¢a yapabiliyorsa, yiiksek kalorili ve
protein igerigi zengin diyetler Onerilebilir; bu diyetlere ek olarak,

-32--



total parenteral niitrisyon (TPN) uygulanmasi da onemli bir
destekleyici tedavi yontemidir. TPN, o6zellikle neoadjuvan
kemoterapi (KT) ve preoperatif radyoterapi géren hastalarda kritik
bir rol oynar. Ancak, TPN uygulamas: hiperglisemiye yol acarak,
postoperatif morbidite ve mortaliteyi artirabilir. Ozofagus kanseri
tanist konmus hastalarda, preoperatif hazirlik siiregleri, diger biiyiik
cerrahi miidahalelerle benzerlik gosterse de, bu hastalarin beslenme
durumu ideal seviyeye ulasana kadar operasyon ertelenmemelidir.
Bu siire¢ her zaman acil bir durum olarak kabul edilmelidir
(Takauchi 2017:1821-27). Ozofagus kanserinde 6zofajektomiye
bagli komplikasyonlar, preoperatif, intraoperatif ve postoperatif
donemde farkli sekillerde gruplanabilir.

2.1.2 Preoperatif Dikkat

Yetersiz preoperatif evreleme, gereksiz genel anestezi veya
eksploratif laparatomi ve torakotomiye yol agabilmektedir. Ozellikle
rezeksiyon ve rekonstriiksiyon uygulanmayan eksploratif laparatomi
ile yapilan torakotomiler, hastalar icin Onemli psikolojik
olumsuzluklar dogurabilmektedir. Bu cerrahi islemler, kanser
hastalarinda ameliyat sonrasi iyilesme siirecini zorlastirmakta,
hastanede ailelerinden uzak geg¢irilen zamanin yani sira depresyon
ve anksiyete gibi psikolojik sorunlarla sonug¢lanabilmektedir.
Gilinlimiizde kullanilan gelismis preoperatif evreleme tekniklerine
ragmen, operasyon sirasinda metastatik hastaligin tespiti oran1 %5
civarindadir. Ozellikle lokal ileri evre veya evre IV hastalarda,
0zofajektomi ve tam rezeksiyon uygulanmadigi takdirde, hayatta
kalma siiresi genellikle 6 aydan daha kisa olmaktadir. Bu tiir
hastalar, sinirli iyilesme sansi ile yiiksek cerrahi mortalite riski
tagimaktadir (Boran 2007b, 20).

2.1.3 intraoperatif Komplikasyonlar

Ozofajektomi ve 0Ozofageal rekonstriikksiyon sirasinda ortaya

cikabilecek intraoperatif komplikasyonlar, genellikle ameliyatin

gergeklestirildigi doneme bagli olarak ii¢ ana doneme ayrilabilir:

intraabdominal, servikal ve mediastinal donemler. Her bir donemde

karsilagilan komplikasyonlar, tedavi yaklagimlari ve
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0zofajektominin nihai sonucu {izerindeki etkileri bakimindan
dikkatle degerlendirilmelidir. Ayrica, bu komplikasyonlar hasta
memnuniyeti agisindan da biiyiik 6nem tasir ve her biri, hastanin
iyilesme siirecini ve genel prognozunu dogrudan etkileyebilecek
nitelikte olup, dolayisiyla 6zenli bir yonetim gerektirir. (Wilkins
2008.1-9; Boran 2022b 175-186)

2.1.3. intraabdominal Dénem,

2.1.3.1 Abdominal Cerrahi Sirasinda Goriilen
Komplikasyonlar

Abdominal cerrahi islemler planlanan hastalarda, ozellikle daha
onceki cerrahi miidahalelere ait raporlarin detayli bir sekilde
incelenmesi bliylik 6nem tasir. Bu, beklenmedik bulgularin tespit
edilmesine ve preoperatif donemde belirlenen alternatif
rekonstrilksiyon organlarmin  uygun sekilde hazirlanmasina
yardimci olacaktir. Omentumun anterior duvara yapistig1 vakalarda,
sag gastroepiploik arterin zarar gérme riski, aceleyle yapilan ikinci
bir insizyon sirasinda artmaktadir. Bu tiir durumlarda, ikinci
insizyonun ilk insizyonun alt kismindan yapilmasi 6nerilmektedir.
Ayrica, gegmiste gergeklestirilen mide cerrahileri, midenin
rekonstrilkksiyon orgam1 olarak kullanilmasin1  engelleyebilir.
Zorlayict  bir durum olmakla  birlikte, fundoplikasyon
uygulamalarinda midenin biitiinliigliniin 6zel bir dikkatle korunmasi
cogu zaman miimkiindiir. (Boran 2007 b: 15-20; Ozkan 2013:1409)

2.1.3.1.2 Mide Degerlendirilmesi

Mide, rekonstriiksiyon amaciyla hazirlandiginda cerrahlar i¢in en
onemli endiselerden biri, sag gastroepiploik vaskiiler zincirin zarar
gormesidir. Bu damarlar, midenin biiyiik kurvaturasina yakin
bolgelerde hasar gordiiglinde ciddi bir sorun olusturmazken, ¢ikis
yerlerine  yakin bolgelerde zedelenme meydana  gelirse,
rekonstriiksiyon i¢in jejenum ve kolon kullanimi gerekebilir. Eger
kolon daha dnce temizlenmemisse, intraoperatif temizlik yapildiktan
sonra, yiiksek enfeksiyon riski goéz Oniinde bulundurularak, bu
organlar rekonstriiksiyon amaciyla kullanilabilir. Ancak bu yaklagim
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genellikle tercih edilmez ve yalnizca gerekli durumlarda uygulanir
(Boran 2007 b: 15-20; Ozkan 2013:1409, Law 2008, 460-480).

2.1.3.1.3 Piloroduodenal Mukozal Biitiinliigiin Kazara
Bozulmasi

Piloromiyotomi islemi sirasinda, mide veya duodenal liimene kazara
girilmesi, daha 6nce yapilmis cerrahi miidahalelerin yarattig1 skarlar,
mevcut iilser hastalifi ya da teknik hatalar nedeniyle meydana
gelebilir. Parekh, bu tiir kazalarin onarilmasinda 5/0 polipropilen
kullanarak tamir yapilmasini1 6nermektedir. Ayrica, abdominal fazin
sonunda, piloromiyotomi bdlgesinin  {izerinin  omentumla
kapatilmasi giivenlik amaciyla faydali olacaktir (Boran 2007 b: 15-
20; Ozkan 2013:1409, Law 2008, 460-480).

2.1.3.1.4 Dalak Yaralanmasi

Ozofajektomi sirasinda, dalak hasari, midenin mobilizasyonu
sirasinda ortaya cikabilir. Bu komplikasyon, genellikle kisa gastrik
damarlarin ¢ekilmesi sirasinda olusur. Dalak yaralanmasinin
Onlenmesi icin, karn agildiktan sonra, dalak ve mide arasindaki
adezyonlarin erken donemde ayrilmasi son derece Onemlidir.
Ayrica, bu komplikasyonu 6nlemek amaciyla kisa gastrik damarlarin
dikkatle korunmasi gereklidir. Rutin splenektomi, yiiksek mortalite
ve morbidite riski tagidigi i¢in genellikle 6nerilmemektedir (Boran
2007 b: 15-20; Ozkan 2013:1409, Law 2008, 460-480).

2.1.3.2 Servikal Asama

Ozofagusun mobilizasyonu ve rekonstriiksiyonu sirasinda, servikal
asamadaki komplikasyonlar genellikle kii¢iik ¢capta olmakla birlikte,
hasta yonetimi agisindan kritik 6neme sahip olabilir. Bu asamadaki
komplikasyonlarin ¢ogu, servikal diseksiyon sirasinda cerrahi
kurallara tam olarak uyulmamasindan ya da cerrahi
deneyimsizlikten kaynaklanmaktadir. Servikal asamada karsilasilan
en 6nemli komplikasyonlar arasinda, rekiirren laringeal sinir hasari
ve proksimal 6zofagus hasar1 yer almaktadir (Boran 2007 b: 15-20;
Ozkan 2013:1409, Law 2008, 460-480).
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2.1.3.2.1 Rekiirren Laringeal Sinir Hasar1

Rekiirren laringeal sinir yaralanmasi nadiren goriilmekle birlikte, bu
komplikasyonun goriilme oran1 %4 ile %10 arasinda degigsmektedir
(Takeuchi,2017:1825).  Transtorasik  6zofajektomiye  oranla,
transhiyatal 6zofajektomilerde rekiirren laringeal sinir hasarimin
daha sik meydana geldigi ve bunun ¢ogunlukla servikal 6zofagus
mobilizasyonu sirasinda cerrahi deneyimsizlikten kaynaklandigi
belirtilmektedir (Boran, 2022a: 205; Takeuchi,2017:1825). Cerrahi
deneyimin artmasiyla, servikal mobilizasyon sirasinda bu hasarin
goriilme oran1 6nemli 6l¢lide azalmaktadir (Ozkan 2013:1409,Zhou
2015: 3-4).

Rekiirren sinir hasarmin pulmoner komplikasyonlara yol agarak
aspirasyona neden olabilecegi ve bunun sonucunda yasami tehdit
eden durumlar ortaya ¢ikabilecegi unutulmamalidir (Boran, 2022a:
205; Takeuchi,2017:1825). Ameliyat sonrasi donemde, bu
komplikasyonun etkileri arasinda hiriltili ses, servikal disfaji ve
trakeobrongial aspirasyon nedeniyle pnémoni gelisebilir. Ayrica,
bazi hastalarda yalnizca bronkoskopi ile tespit edilen asemptomatik
vokal kord paralizileri de gozlemlenebilir. Bu tiir komplikasyonlar1
onlemek igin, trakeobrongial a¢ida metal ekartdr kullanilmamasi,
elektrokoterin minimumda tutulmas ve trakeay: retrakte etmek igin
yalmizca parmak kullanilmast Onemlidir. Ayrica, sinirin
diseksiyonunu gerceklestirmek yerine, sinir dikkatlice izole
edilmelidir (Boran, 2022a: 205).

Postoperatif donemde, rekiirren sinir hasari fark edildiginde, hastaya
agresif akciger bakimi saglanmali ve diyet diizenlemeleri ile
aspirasyon riski engellenmelidir. Yutma fonksiyonu etkilenmeyen
hastalarda ise, ses kisikliginin diizelmesi i¢in vokal kordun mediale
getirilmesi amaciyla 6 ay beklenmesi Onerilir. Diger hastalarda ise,
7-10 giin i¢inde yapilacak vokal kord medializasyonu, yasami
kurtarici bir miidahale olabilir. (Hatipoglu, 2018:245, Boran, 2022a:
206)
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2.1.3.2.2 Proksimal Ozofagus Hasar1

Proksimal 6zofagus hasari, genellikle boyun bolgesinde veya tiroid
kikirdagina yakin yapilan diseksiyon sirasinda ortaya cikar. Bu
komplikasyon c¢ogunlukla cerrahi deneyimsizlik veya hastanin
boyun morfolojisinden kaynaklanmaktadir. Tiroid kikirdaginin karsi
tarafa ¢cekilmesi ve 6zofagusun tiroitten uzak, miimkiin olan en algak
seviyede mobilize edilmesi, servikal 6zofagusa minimal hasar
verilmesini ve saglikli, fazla miidahale edilmemis bir 6zofagus ile
anastomoz yapilmasinit saglar (Boran 2007 b: 15-20; Ozkan
2013:1409).

2.1.3.2.3 Transhiatal Ozofajektomide Goriilen intraoperatif
Komplikasyonlar

Transhiatal 6zofajektomi sirasinda karsilasilan komplikasyonlar iki
gruba ayrilabilir: Intraoperatif komplikasyonlar (pndmotoraks,
trakeal yirtilma, hemoraji) ve ilk 10 gilin icinde goriilen
komplikasyonlar ~ (ses  kisikli§i, yutma  fonksiyonunun
tamamlanamamasi, anastomoz kacagi, silotoraks, supraventrikiiler
takikardi, plevral eflizyon). (Ozkan 2013:1409)

Transhiatal 6zofajektomi sirasinda, mediastinal lenf nodu
orneklemesinin korlemesine yapilmasi nedeniyle rekiirren laringeal
sinir hasari, trakea yirtilmasi ve azygos ven hasari riski artmaktadir.
(Boran 2007 b: 15-20)

2.1.3.2.3.1 Trakeal Yirtilma

Trakeal yirtilma komplikasyonu, goriilme orant %1 ile %]1,8
arasinda degisen bir durumdur. Hem transhiatal hem de transtorasik
0zofajektomi sonrasinda ortaya cikabilmekle birlikte, transhiatal
0zofajektomi sonrasi daha sik rastlanmaktadir. Bu komplikasyon,
yiksek pulmoner morbidite ile iligkili olmakla birlikte, mediastinit
ve mortalite nadir goriiliir (Boran, 2022b:175-186). Trakeal yirtilma
sonrasi yapilan tamirden sonra, siitiir hattindaki pozitif basincin
azaltilabilmesi i¢in hastanin miimkiin olan en kisa siire iginde
ekstiibe edilmesi gerekmektedir. Ekstiibasyonun ameliyat odasinda
gerceklestirilmesi onerilmektedir (Tandon 2001,635).
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Reekstilibasyonlar, belirgin komplikasyon oranlar ile iliskilidir.
Postoperatif trakeal yaralanma siiphesi, gogiis radyografilerinde
hava kagaklarmin degerlendirilmesi ve fiziksel muayene ile
dogrulanabilir (Boran 2007 b: 15-20)).

2.1.3.2.3.2 Mediastinal Kanama

Transhiatal 6zofajektomi sirasinda mediastinumdan kanama
meydana geldiginde, bu durum i¢in sistemik bir erisimin saglanmasi
onemlidir. Major, kontrolsiiz kanama, dogru hasta se¢imi yapildigi
takdirde genellikle goriilmemektedir. Transhiatal 6zofajektomi
geciren hastalarin %2'sinden daha azinda, torakotomi gerektiren
major kanama gelismektedir (Boran 2007b: 25-26). Genellikle
ortalama kan kayb1 1000 cc'den daha azdir. Kanama kaynagi siklikla
aortik 6zofageal dal olabilir (Ozkan 2013:14009).

2.1.4 Postoperatif Komplikasyonlar

Ozofajektomi sonrasi ortaya c¢ikan komplikasyonlarin biiyiik bir
kismi, preoperatif ve intraoperatif donemdeki olaylar neticesinde
geligse de, baz1 durumlar teknik zorluklar ve cerrahi deneyimsizlik
gibi faktorlere bagli olarak ortaya ¢ikmaktadir. Ozofajektomi ve
servikal anastomozlar1 takiben goriillen O©Onemli postoperatif
komplikasyonlar arasinda anastomoz kacagi ve striktiirli, mide
nekrozu, silotoraks, postoperatif yogun bakim siirecine bagh
komplikasyonlar ve fonksiyonel sorunlar yer almaktadir (Ferguson,
1997: 604; Boran 2022b: 185-186).

2.1.4.1 Anastomoz Kacagi

Ozofagus anastomoz kagag1, 6zofajektomi sonrasi en sik karsilasilan
ve yiiksek morbidite ile mortalite oranlarina yol agabilen
komplikasyonlardan biridir. Ozofajektomi uygulanan hastalarda
anastomoz kacagi orant %0 ile %25 arasinda degisiklik
gostermektedir (Boran 2007 b: 15-20). Ozellikle biiyiik anastomoz
kacaklarinda mortalite oranlarinin %10 ile %43 arasinda oldugu
bildirilmistir. Bu kacagin gelisme zamani, erken postoperatif
donemde (2-3. giinler) veya ge¢ donemde (3-7. giinler) olabilir
(Ozkan 2013:1409-1020). Erken donemde olusan anastomoz
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kacaklar1, genellikle cerrahi teknik hatalardan kaynaklanirken, geg
donemde meydana gelen kagagin daha ¢ok mide dokusundaki
iskemik degisikliklere bagli olarak gelistigi diisiiniilmektedir. Geg
donemdeki kagaklar, cogunlukla siitiir hattinin altindaki mide
tiiptiniin proksimal kismindaki nekroza bagl olarak olugmaktadir
((Boran 2007 b: 15-20; Ozkan 2013:1409, Law 2008, 460-480).).

Servikal anastomoz kagaklar1 ise genellikle tan1 almas1 daha zor olan
ve tipik olarak daha kiigiik miktarda sizintiya yol agan
komplikasyonlardir. Ancak, servikal kacaklar nadiren de olsa fatal
olabilir. Servikal kacaklarda, boyun boélgesinde yumusak doku
enfeksiyonu, eritem ve drenaj gozlemlenebilir. Genellikle bu
kacaklar 2-3 hafta iginde spontan olarak iyilesir; ancak, %50
oraninda anastomoz striktiiriine yol agabilir (Boran 2007 b: 15-20;
Ozkan 2013:1409-1425,). Bazen daha ciddi komplikasyonlar
gelisebilir. Bu komplikasyonlar, anastomozun iptal edilmesine
neden olabilecek gastrik nekroz, vertebral korpus osteomyeliti,
epidural  abse, parapleji, pulmoner  mikroabseler ve
trakeodzofagogastrik anastomotik fistiil gibi durumlar1 igermektedir
(Boran 2007 b: 10-20).

Bircok faktor, anastomoz kagaginin gelismesine katkida bulunabilir.
Cerrahi deneyim, cerrahi teknik, mide replasmanmin uygun
kanlanmas1 ve 6zofagogastrik anastomozun iyilesmesi igin kritik
faktorler arasinda sayilmaktadir. Anastomoz kagaginin olusumunda
etkili olan faktorler, anatomik ve fizyolojik faktorler, perioperatif
durumlar ve cerrahi teknikler olarak dort ana baslik altinda
incelenebilir (Battafarano, 2008: 545-551).

Anatomik Faktérler: Ozofagus serozasimin ¢ok ince olmasi ve kas
dokusunun longitudinal ve frajil yapida olmasi, siitiir tutus giiciini
zayiflatarak anastomoz kagaginin riskini artirir. Ayrica, 6zofagusun
segmental diizeyde yeterli kanlanma gostermemesi, anastomoz
kagagina zemin hazirlayan anatomik faktorler arasinda yer
almaktadir (Battafarano, 2008: 545-551, Ozkan 2013:1409-1425)

Fizyolojik ~Faktorler: Ozofagus anastomozlarinin bulundugu
bolgede, Ozellikle intratorasik mediastinal basincin gida gecisi
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sirasinda atmosfere gore negatif olmasi, anastomozun maruz kaldigi
sindirim enzimleri, safra asitleri, tiikiirlikteki hidroklorik asit (HCI),
mide igerigi ve bilier reflii gibi faktorler, kagagin olusumunda etkili
bulunan fizyolojik faktdrlerdendir. Ayrica, anaerobik oral flora da
bu komplikasyonun gelismesinde rol oynamaktadir (Boran, 2007b;
30-35; Ozkan 2013:1409-1425).

Perioperatif Faktorler: Preoperatif donemde diisiik albumin
seviyeleri ve kadin cinsiyeti, anastomoz kagagi riskini artiran
faktorler arasinda yer almaktadir. Hepatik siroz, bobrek yetmezligi,
diyabet, kalp hastaliklari ve pulmoner yetmezlik gibi genel
hastaliklar da cerrahi miidahale sirasindaki komplikasyonlari
etkileyebilecek perioperatif faktdrlerdendir (Battafarano, 2008: 545-
551).

Teknik Faktorler: Anastomoz kapama ydntemleri, mide
replasmaninin toraksta izledigi yol ve anastomozun yerlestirildigi
bolge de 6nemli teknik faktorlerdir. Bununla birlikte, anastomozun
giivenli ve saglikl1 bir sekilde yapilabilmesi icin temel ilkeler daha
biiytlik bir 6neme sahiptir. Bu ilkeler arasinda, 1y1 kanlanan bir mide
replasmaninin kullanilmasi, anastomozun replasmanin giivenilir kan
akimi olan bolgesine yerlestirilmesi, basing olusturmadan yapilmasi
ve anastomozun stapler hattindan uzak, bilylik kurvaturda
yerlestirilmesi gibi tedbirler yer almaktadir (Battafarano, 2008: 545-
551, Boran, 2007b; 30-35; Ozkan 2013:1409-1425).

2.1.4.2 Mide Nekrozu

Mide replasmaninin nekrozu, ciddi ve potansiyel olarak dliimciil bir
komplikasyon olup, genellikle midenin cerrahi  olarak
sekillendirilmesi sirasinda meydana gelen teknik hatalardan
kaynaklanir. Bu komplikasyonun insidansi, literatiirde %2 ile %10
arasinda degisen bir oranda bildirilmistir (Battafarano, 2008: 545-
551, Boran, 2007b; 30-35; Ozkan 2013:1409-1425).).

2.1.4.3 Ozofagial Striktiir

Ozofagus anastomozlarinda striktiir gelisimi, bir dizi predispozan
faktorden etkilenmektedir. Bunlar arasinda anastomoz kagagi,
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replasman dokusunun proksimal kisminda meydana gelen nekroz ve
kiigiik capli anastomozlar gibi teknik nedenler yer almaktadir
(Battafarano, 2008: 545-551, Boran, 2007b; 30-35; Ozkan
2013:1409-1425).). Bir¢ok arastirma, anastomoz kagaginin,
anastomoz striktiirlerinin yliksek oranda gelismesine yol agtigini
gostermektedir.  Ozellikle, ~ &zofagus  kanseri  nedeniyle
0zofagogastrostomi uygulanan hastalarda, anastomoz kagaginin
onlenmesinin, fonksiyonel fayda saglanmasinda kritik bir rol
oynadig1 vurgulanmistir (17, 55, 72). Ozofagus anastomoz kacagi
gelisen hastalarda, erken donemde disfaji semptomlar1 gozlenmese
de, ge¢ donemde gelisebilecek stenozu engellemek amaciyla erken
dilatasyon yapilmasi onerilmektedir (Boran, 2007b; 30-35; Ozkan
2013:1409-1425). Bu hastalarin yaklasik %20'sinde uzun dénemde
tedavi gereksinimi dogmaktadir (Ozkan 2013:1409-1425).

2.1.4.4 Motilite Bozukluklari

Ozofagus rezeksiyonu sonrasinda, hastalarin biiyiik bir kisminda
postoperatif ~ donemde  motilite  bozukluklari,  gecikmis
gastrointestinal motilite ve fonksiyonel yetersizlikler ortaya
cikabilmektedir. Bu durumlar, 6zellikle yemek sonrasi siskinlik,
dumping sendromu, asit ve safra regiirjitasyonu, aspirasyon sonucu
gelisen pndmoni, distandii gastrik transplant, dispne ve gastrik tilser
gibi klinik bulgularla kendini gosterir (Battafarano, 2008: 545-551,
Ozkan 2013:1409-1425).

2.1.4.4.1 Reflii

Ozofagus rezeksiyonu ve &zofagogastrik anastomozun ardindan
gelisen gastrodzofageal reflii, midenin intratorasik 6zofagogastrik
anastomozlardan sonra yukariya ¢ekilmesi ile iliskili olarak sik
karsilagilan bir komplikasyondur (Boran, 2007b; 30-35; Ozkan
2013:1409-1425). Ozofajektomi sonrasi reflii insidans, literatiirde
%40 ile %72 arasinda degisen oranlarda bildirilmistir (Battafarano,
2008: 545-55, Ozkan 2013:1409-14251). Ozellikle erken
postoperatif donemde gastroozofageal reflli, gastrik igerigin
trakeobrongial agaca aspire edilmesine yol agarak hayati tehdit
edebilecek ciddi bir komplikasyon gelistirebilir. Bu nedenle,
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hastanin nazogastrik tiip ile mide dekompresyonu yapilmali ve
hastanin 45 derece oturur pozisyonda tutulmasi gerekmektedir. Ayni
sekilde,  yemeklerden sonra solunum fizyoterapisinin
uygulanmamasi da bu riski azaltan énemli bir yaklagimdir. Tedavi
stirecinde, hastalara az ve sik Ogiinler, yemeklerde bol sivi alimi,
yemeklerden sonra yatmama gibi Onlemler Onerilmekte ve bu
yontemlerle semptomlarin hafiflemesi saglanmaktadir (Boran,
2007b; 30-35; Ozkan 2013:1409-1425, Boran, 2022a: 201-207).

2.1.4.4.2 Dumping Sendromu

Ozofajektomi sonrasinda, 6zellikle postvagotomi sonucu gelisen
dumping sendromunun insidans: degiskendir ve %25 ile %50
arasinda farklilik gostermektedir (Boran, 2007b; 30-35). Erken
dumping sendromu, genellikle yemekten yaklasik bir saat sonra
semptomlarin1 gosterirken, ge¢ dumping sendromunda belirtiler
yemekten 1-3 saat sonra ortaya ¢ikar. Erken dumping sendromunda,
hastalar ¢arpinti, agir1 terleme, bulanti, karin kramplari, bag donmesi
ve ishal gibi sikayetler yasarken, ge¢c dumping sendromunda ise
ellerde titreme, konsantrasyon kaybi ve uyku hali gibi sistemik
bulgular goézlemlenebilir. Bu hastalarin  tedavisinde, diyet
diizenlemeleri en etkili yaklasimdir. Az, sik ve sivi ile kat1 gidanin
ayr1 tiiketilmesi, yemek aralarinda sivi alinmasi ve rafine sekerlerden
kacinilmast Onerilen tedavi stratejilerindendir. Bu Onerilere uyan
hastalarin  biiylik ¢ogunlugunda semptomlar 6-12 ay icinde
azalmakta ve hastalar daha rahat bir yagam siirebilmektedir. Direngli
vakalarda ise, kahverengi piring, meyve ve bugulanmis sebzelerden
olusan Asya diyeti ile dramatik iyilesmeler elde edilebilmektedir
(Ozkan 2013:1409-1425, Battafarano, 2008: 545-551).

2.1.4.4.3 Gecikmis Mide Bosalmasi - Gastrik Cikis
Obstriiksiyonu

Ozofagus rezeksiyonunu takiben, mide en yaygin kullanilan organ

olmasina ragmen, 6nemli bir hasta grubunda vagal denervasyon

sonucu gelisen mide atonisi ve pilorospazm nedeniyle gecikmis

mide bosalmasi semptomlar1 gozlemlenmektedir (Battafarano,

2008: 545-551). Bu hastalarda, gastrik drenaj prosediirlerinin
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(piloroplasti, piloromiyotomi ve pilorisin balon dilatasyonu gibi)
uygulanmasi, postprandiyal semptomlarin goriilme sikligini
azaltmaktadir. Ancak, ciddi gastrik ¢ikis obstriiksiyonu gelisen
hastalarda aspirasyon pnomonisi ve yeme giicligli gibi ciddi
semptomlar ortaya ¢ikabilmektedir ve beslenme durumu bozulabilir.
Bu nedenle, bazi wuzmanlar 06zofajektomi ve Ozofagial
rekonstriiksiyon geciren her hastaya gastrik drenaj prosediiriiniin
uygulanmasini 6nermektedir (Ozkan 2013:1409-1425).

2.1.4.5 Diyafragmatik Hiatus Obstriiksiyonu ve Herniasyonu

Mekanik gastrik c¢ikis obstrikksiyonunun diger bir nedeni, dar
0zofageal hiatus ile iliskilidir. Bu komplikasyon, intratorasik gastrik
cikis  obstrilkksiyonunun, diyafragmatik  hiatusun yeterince
genisletilmemesi ya da genisletildikten sonra asir1 daraltilmasi
nedeniyle gelisebilir. Bu sebeple, diyafragmatik hiatusun en az ii¢
parmak genisliginde olmasi gerektigi dnerilmektedir. Tedavi olarak,
pilorun balon dilatasyonu, proton pompa inhibitorleri veya
eritromisin gibi prokinetik ajanlar kullanilabilir. Ancak, konservatif
tedavi yontemleri ile basarili olunamayan hastalarda, reoperasyon
gerektiren ciddi drenaj prosediirleri uygulanmaktadir (Boran, 2007b;
30-38).

2.1.4.6 Bronkoplevral, Trakeoozofageal ve Aortogastrik
Fistiiller

Trakeoplevral veya ana brons bronkoplevral fistiiller,
0zofajektominin en agir komplikasyonlar1 arasinda yer almakta olup,
oldukc¢a nadir goriilmektedir ve ¢ogunlukla solunum yetmezligi ve
oliimle sonuglanmaktadir (Ozkan 2013:1409-1425). Ozofajektomi
sonras1 edinsel malign olmayan trakeobronsial lezyonlar, genellikle
intraoperatif ya da postoperatif travmalara, 6zofagogastrointestinal
anastomoz kagagi nedeniyle trakeobronsial agda meydana gelen
inflamasyona, ya da {list mediastende yapilan genis diseksiyonlar
sonucu trakea ve ana bronsun devaskiilarizasyonuna bagli iskemi
gelismesine bagh olarak ortaya c¢ikabilmektedir (Alan; 2008: 439-
453, 88).
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Trakeanin travmatik hasar1 ise cerrahi miidahale veya endotrakeal
entiilbasyon sirasinda meydana gelebilecegi gibi, uzun siireli
mekanik ventilasyon uygulanan hastalarda da kaf basincina bagh
olarak gelisebilir (Boran, 2022a: 205). Bu tiir lezyonlar ¢ogunlukla
trakeanin iist veya orta kisimlarinda goriliirken, trakeobronsial
agictaki iskemik lezyonlar ise genellikle cerrahi girisimden birkag
giin (7-17 gilin) sonra ve ¢ogunlukla karinada ya da bu bolgeye yakin
yerlerde ortaya ¢ikmaktadir (Tandon, 2001:633-638).

Ozofajektomi sonrasi gelisen zofagorespiratuvar fistiillerin tedavisi
ile ilgili literatiirde net bir yontem tanimlanmamistir (Ozkan
2013:1409-1425). Eger mediastinit ve sepsis bulgulari yoksa,
anastomoz saglam durumdaysa ve kullanilan mide fonksiyonel
olarak iyi durumdaysa daha az invaziv tedavi yaklasimlari tercih
edilebilir (Boran, 2007b; 30-38). Tedavi segenckleri arasinda
endobrongial stent yerlestirilmesi veya fistiiliin cerrahi olarak
kapatilmas1 bulunmaktadir. Acil cerrahi miidahale sonrasi elde
edilen basari, konservatif tedavi sonrasi cerrahi miidahale edilen
hastalara gore genellikle daha ytiksektir (Ozkan 2013:1409-1425).

Biiyiik damarlarla yakin iliski igerisinde olan fistiiller, ¢ok dikkatli
bir sekilde izlenmeli ve herhangi bir kanama meydana gelirse, derhal
acil ve agresif bir tedavi uygulanmalidir.

2.1.4.7 Silotoraks

Ozofagus ve duktus torasikus arasindaki yakin anatomik iliski,
ozofajektomi sonrasinda silotoraks gelisiminin sik goriilen bir
komplikasyon olmasina neden olmaktadir (Ozkan 2013:1409-1425,
Battafarano, 2008: 545-551). Silotoraksin gelisimini Onlemek
amaciyla, diafragma tizerinde bulunan aortik hiatustan gecen torasik
duktusun anatomisinin iyi bilinmesi kritik 6nem tasimaktadir.
Ozofagial cerrahi sonrasi goriilen silotoraks, genellikle hastalar
tarafindan 1yi tolere edilmemekte ve mortalite oran1 %50 gibi yiiksek
bir seviyeye ulagabilmektedir (Ozkan 2013:1409-
1425;Boran,2007b: 20-30). Ayrica, kronik 6zofagus obstriiksiyonu
bulunan hastalar, beslenme durumlarinin zayif olmasi nedeniyle
proteinden zengin §il6z s1v1 kayb1 nedeniyle daha ciddi bir beslenme
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sorunu ile karsilagabilmektedirler. Transhiyatal 6zofajektomi
sonras1 silotoraks insidansi ise %1’in altinda bildirilmistir (Ozkan
2013:1409-1425).

2.1.4.8 Pankreatit

Postoperatif — pankreatit, Kocher manevrast veya gastrik
mobilizasyon sirasinda pankreasin zarar gérmesi sonucu gelisebilir.
Pankreatit siiphesi, agiklanamayan ates, respiratuar distres veya
uzamis ileus gibi bulgularin varliginda dikkate alinmalidir. Serum
amilaz ve kalsiyum seviyeleri ile yapilan testler, pankreatit tanisin
kesinlestirmede yardimci olur. Bu durumda standart pankreatit
tedavi protokolleri uygulanirken, nadiren de olsa fatal hemorajik
pankreatit gelisebilir (Ozkan 2013:1409-1425).

2.1.4.9 Sempatik Plevral Efiizyon

Mediasten diseksiyonu sonucu, postoperatif ilk hafta icinde
sempatik plevral eflizyon gelisebilir. Bu tiir efiizyonlar genellikle
asemptomatik olup tedavi gerektirmez ve spontan olarak iyilesme
gosterir. (Boran, 2007b; 30-38).

2.1.4.10 Pnomotoraks

Transhiyatal 6zofajektomi geciren hastalarin yaklasik olarak fligte
ikisinde, mediastinal diseksiyon sirasinda bir veya daha fazla plevral
kaviteye giris olabilir. Ozofajektomi sonrasi, mide o6zofagus
yatagina yerlestirilmeden Once plevra dikkatlice incelenmeli ve
herhangi bir yirtik olup olmadigi kontrol edilmelidir. (Ozkan
2013:1409-1425).

Ozofagus kanseri nedeniyle ameliyat olan hastalarda perioperatif
donemde gelisen teknik komplikasyonlara etki eden preoperatif,
intraoperatif ve postoperatif faktorlerin detayli olarak incelendigi bir
calismay1 degerlendirdik:

3 Gere¢ ve Yontem
Universitemizin Tip Fakiiltesi Gogiis Cerrahisi Anabilim Dali'nda,
Ocak 2000 ile Aralik 2006 tarihleri arasinda, 6zofagus kanseri tanist
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alip aymi cerrah (I0) tarafindan 6zofajektomi ameliyat: yapilan 115
hasta tez caligsmasi i¢in retrospektif olarak incelenmistir. Calisma,
yalnizca orta ve alt 6zofagus kanseri nedeniyle cerrahi tedavi edilen
hasta grubunu kapsamaktadir. Hipofarenks kanserlerinin tedavi
yontemleri ve 6zellikleri, farkliliklar gosterdiginden, bu tiir timorler
calismaya dahil edilmemistir. Ayrica, neoadjuvan kemoterapi
tedavisi goren ve anastomozlarda stapler kullanilan hastalar, hasta
sayisinin az olmasi nedeniyle analiz disinda birakilmistir.

Bu ¢aligsma kapsaminda demografik veriler, preoperatif, intraoperatif
ve postoperatif Ol¢climler ile sonuglar hastalarin dosyalarindan ve
laboratuvar  verilerinden alinarak  kaydedilmistir.  Ayrica,
postoperatif doneme ait komplikasyonlar ve histopatolojik raporlar
da gozden gecirilmistir. Hasta verilerinde (ameliyat raporu,
komplikasyonlar, hiicre tipi, taburculuk giinii vb.) eksik bilgi
bulunan hastalar calisma dis1 birakilmistir. Degerlendirilen risk
faktorleri, preoperatif, intraoperatif ve postoperatif degiskenler ile
tiimor 6zellikleri agisindan gruplandirilmistir.

Preoperatif veriler, Tablo 1°de detayl1 olarak verilmistir. Tablo 1°de
yer alan kisaltmalar arasinda; solunum fonksiyon testleri (birinci
saniyede beklenen zorlu ekspiratuvar voliim (FEV1) ve zorlu vital
kapasite (FVC)) (% ve litre olarak), oda havasindaki kan gazi
parametreleri (parsiyel oksijen basmci (pO2) (mmHg), parsiyel
karbondioksit basinci (pCO2) (mmHg), oksijen satiirasyonu (sO2)
(%), aclik kan sekeri (AKS) (referans: 70-110 mg/dl; 70 alt1 ve 110
iistii patolojik), sodyum (Na) (mg/dl, referans araligi 136-146),
kalsiyum (Ca) (mg/dl, referans aralig1 8,5-10,5), hemoglobin diizeyi
(hgb) (g/dl, referans araligr 11,7-16,1), karaciger fonksiyonlari
(albumin) (g/dl, referans araligi 3-5,1), bobrek fonksiyonlari
(kreatinin) (mg/dl, referans aralig1 0,6-1,1), beyaz kiire sayis1 (BKS)
(x 10%/1, referans degeri 4,5-11) yer almaktadir. (Boran,2007b: 40-
47)

3.1 Degiskenlerin Ozellikleri ve Tanimlanmasi

Intraoperatif degiskenler ise Tablo 2’de yer almaktadir. Bu
degiskenler arasinda uygulanan cerrahi teknikler (torakotomi +
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laparatomi + servikal eksplorasyon, torakotomi -+ laparatomi,
torakofrenotomi, torakotomi, transhiyatal (laparatomi, servikal
girisim)), rezeksiyon sekilleri (distal 6zofajektomi + proksimal
gastrektomi + 6zofagogastrostomi (DPO), totale yakin dzofajektomi
+ proksimal gastrektomi + 6zofagogastrostomi (TPO), parsiyel
O0zofajektomi +  Ozofagokolostomi +  kologastrostomi +
kolokolostomi (POKK), distal 6zofajektomi + total gastrektomi +
0zofagojejenostomi + ru-y-anastomozu (DGRY)), inoperabl-
rezeksiyon yok (yok), rekonstriiksiyon i¢in kullanilan organ (mide,
jejenum, kolon), anastomoz yapilan bdlge (servikal bolge, toraks,
anastomoz yok) ve cerrahi girigim tarafi (sag, sol, yok (transhiyatal),
sag+sol) gibi faktorler bulunmaktadir.

Tiimore ait Ozellikler ise histopatolojik tip (YSK, ADK, diger),
timor lokalizasyonu (orta 1/3, alt 1/3), TNM klasifikasyonuna (T1,
T2, T3, T4) gore T ve N siniflandirmalari, evreleme (I, I1A, 1IB, I1I)
ve histopatolojik diferansiyasyon (Grade: az, orta, iyi) olarak
kaydedilmistir.

Postoperatif degiskenler Tablo 3’de belirtilmistir. Perioperatif
morbidite, intraoperatif ve postoperatif ilk 30 giin i¢inde gdzlenen
komplikasyonlar ve hastanede yatig siiresi boyunca gelisen
komplikasyonlar olarak tanimlanmistir. Teknik komplikasyonlar,
komsu organlarin hasarlanmasit ve yetersiz rekonstriiksiyonlari
kapsayacak sekilde belirlenmistir. Bu komplikasyonlar arasinda
vokal kord disfonksiyonu (rekiirren laringeal sinir hasarinin
gostergesi), splenektomi gerektiren dalak yaralanmasi, trakea
yaralanmasi, mediastinal damar yaralanmalari, cerrahi gerektiren
kanama-hava kacagi ve mide dilatasyonu yer almaktadir.
Splenektomi, intraoperatif dalak yaralanmasi veya genis timor
rezeksiyonu amaciyla yapildigi ameliyat raporlart ve cerrah
goriisgmesi  dogrultusunda teknik komplikasyon olarak kabul
edilmistir. Ozofagusun yetersiz rekonstriiksiyonu sonucu gelisen
postoperatif anastomoz kagagi veya replasman nekrozu da bu
kategoride degerlendirilmistir. Endoskopik olarak dogrulanan vokal
kord hasarlar1 da bir komplikasyon olarak kaydedilmistir.
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Anastomoz kacaklari, genellikle rutin postoperatif kontrollerde
metilen mavisi icirilerek ve gerekirse kontrast goriintiileme
yontemleri ile tespit edilmistir. Ek hastaliklar, preoperatif donemde
yapilan medikal incelemelerle dogrulanan hasta hikayeleri
dogrultusunda belirlenmistir. Ek hastaliklar, kalp hastaligi, akciger
hastaligi, diyabet, norolojik hastaliklar ve karaciger hastalig1 olarak
5 ana grupta toplanmustir. Kalp hastaligi, hipertansiyon, iskemik
kalp hastaligi, miyokard infarktiisii, atrial veya ventrikiiler aritmiler,
koroner anjioplasti, koroner bypass ve kalp yetmezligini kapsayacak
sekilde tanimlanmistir. Bu hastalar, preoperatif donemde kardiolog
tarafindan degerlendirilmis ve gerekli kardiyolojik tetkikler
(ekokardiografi, anjiografi, miyokard perfiizyon sintigrafisi, stres
testi, holter testi) yapilmis ve diisiik ile orta risk degerlendirmesi
yapilmigtir. Akciger hastalig1, anormal solunum fonksiyon testleri
ile birlikte goriilen kronik akciger hastaliklari, astma, bronsektazi ve
tiiberkiiloz gibi durumlar1 kapsamaktadir. Diyabet, insulin bagimli
ve bagimsiz diyabet hastalarini igermektedir. Karaciger hastaligi,
anormal karaciger fonksiyon enzimlerine sahip ve gastroenterolog
tarafindan dogrulanan siroz ve kronik hepatit Gykiilerini
kapsamaktadir.

Daha onceki abdominal girisim 6ykiisti, peptik llser, safra kesesi,
koledok, apendiks ve lirogenital sistem ameliyatlarini icermektedir.
Kilo kaybi, hastanin mevcut kilosunun %10’dan fazla bir miktar
kaybetmesi olarak tanimlanmistir. (Boran,2007b: 40-489

3.2 Istatistik yontem

Katergorik degiskenlerin sonuglar1 ylizde ile, devamli degiskenlerin
sonuclar1 ise ortalamatstandart deviasyon ((min-maks)(mean+SD,
range)), ile ifade edildi. Devamli veriler i¢cin non parametrik yontem
olarak Mann  Whitney U  testi, kategorik  verilerin
karsilagtirilmasinda Pearsonun diizeltmesi ile birlikte olan x2 testi ve
Fisher in dogrulama testi kullanildi. Perioperatif morbiditeyi
muhtemelen etkileyebilecek faktorler lojisitk regresyon modeli(tek
degiskenli ve cok degiskenli) kullanilarak belirlendi. Teknik
komplikasyonlarin preoperatif, intraoperatif, postoperatif ve timor
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ile ilgili faktorler arasindaki iliskinin saptanmasinda tek degiskenli
lojistik regresyon analizi kullanildi. Teknik komplikasyonlar ile tek
degiskenli analizin sonucunda secilen faktorlerle ilgili riskin
degerlendirilmesinde odd oranin1 (OR) ve onun %95 lik giiven
araligmi (%95 CI) belirleyebilmek i¢in ‘stepwise binary’ lojistik
regresyon analizi kullanildi. Devamli degiskenlerin modelde
degerlendirilmesinde cut off deger i¢in median veya normal
genisligin tlizerindeki degerler kullanildi. Tek degiskenli analizde
anlamli(p<0,05) veya anlamliya yakin (0,05< p<0,1) faktorler ile
cok degiskenli model olusturuldu

3.3. Bulgular

Calismamizda uygulanan operatif donem 0&zellikleri ve cerrahi
teknik bir dnceki ¢alismamizda tarif edildigi gibi uygulandi. (Boran;
2022b: 175-186) Hasta ozellikleri ve Preoperatif, Intraoperatif,
Postoperatif ve Tiimore Ait Faktorler tablo 1,2,3 de gdsterildi.

3.3 Perioperatif Morbidite

Yiiz on bes hastanin 67’sinde (%58,2) toplamda 131 perioperatif
komplikasyon gelistigi gozlemlenmistir. Bu komplikasyonlardan
28’inde (%24,3) teknik komplikasyonlar, 63’iinde (%54,7) ise genel
komplikasyonlar meydana gelmistir. Perioperatif mortalite, 17
hastada (%14,8) izlenmistir. Komplikasyon gelismeyen hastalarin
orani ise 48 (%41,7) olarak bulunmus, 30 hastada (%26,1) tek
komplikasyon, 15 hastada (%12,2) iki komplikasyon ve 22 hastada
(%19,1) ise li¢ veya daha fazla komplikasyon gelismistir.

3.4 Teknik Komplikasyonlar

Calismamizda, hastalarin %24,3’iinde (28 hasta) toplamda 33 teknik
komplikasyon (TK) gozlemlenmistir (Tablo 4.0). Teknik
komplikasyon gelismeyen 87 hasta (%75,7) bulunurken, 24 hastada
(%20,9) tek bir komplikasyon, 4 hastada ise (%3,5) iki veya daha
fazla teknik komplikasyon tespit edilmistir. En sik rastlanan teknik
komplikasyon anastomoz kacagi olup, 8 hastada (%6,9)
saptanmistir. Bunlardan 5'1 servikal anastomozlarda, 3" ise torasik
anastomozlarda meydana gelmistir. Tedavi siirecinde,7 hasta
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konservatif yontemlerle izlenmis, bir hastaya ise cerrahi onarim
uygulanmistir. Anastomoz kacagi nedeniyle 3 hasta kaybedilmistir;
bunlardan birinde servikal, diger ikisinde ise torasik anastomoz
kacagi s6z konusu olmustur. Diger teknik komplikasyonlar arasinda,
rekiirren sinir hasari, 2 hastada (%1,7) kaydedilmis ve bu hastalar
yalnizca ses degisikligi ile semptom gostermistir. Masif hava kagagi,
5 hastada (%4,3) gelismis olup, bunlardan 2’si tekrar cerrahi
miidahaleye tabi tutulmus ancak kacagin nedeni belirlenememistir;
geri kalan 3 hastada ise kagagin postoperatif 3-4 giin iginde
kendiliginden 1iyilestigi gozlemlenmistir. Mide dilatasyonu, 4
hastada (%3,4) gelismis ve tedavi olarak sik nazogastrik aspirasyon,
prokinetik ajanlar ve motilyum preparatlar1i kullanilmistir; bu
tedaviye yanit olarak dilatasyon gerilemistir. Pnomotoraks, 3
hastada  (%2,6) izlenmistir. Intraoperatif donemde dalak
yaralanmasi, 2 hastada (%]1,7) saptanmis ve bu hastalara ayni seansta
splenektomi uygulanmistir. Cerrahi miidahale gerektiren kanama, 2
hastada (%1,7) gozlemlenmis olup, birinde aortogastrik fistiil ile
iligkilendirilirken, diger hastada kanama kaynagi belirlenememistir.
Trakea yaralanmasi, 2 hastada (%]1,7) meydana gelmis ve hasar
intraoperatif donemde onarilmistir. Evantiirasyon/evisserasyon, 2
hastada (%]1,7) saptanmis, brakiosefalik ven yaralanmasi ise 1
hastada (%0,8) gelismis ve cerrahi tamir edilmistir. Aortogastrik
fistiil, 1 hastada (%0,8) postoperatif donemde anastomoz kagagina
bagli olarak gelismis ve cerrahi tamir uygulanmistir. Gastrobronsial
fistiil ise 1 hastada (%0,8) gozlemlenmis ve konservatif takip ile
hasta taburcu edilmistir (Tablo 4.0).

Preoperatif, intraoperatif, postoperatif ve tiimore ait degiskenler
(Tablo 4.1; 4.2; 4.3 - EK2), teknik komplikasyonlarla iliskileri
acisindan incelenmistir. Yapilan tek degiskenli analizlerde, sigara
kullanimi1 (p=0,006), sigara kullanim durumu (p=0,022), FEV1 %’si
(p=0,019), cerrahi teknik (p=0,038), tiimor grade’i (p=0,032), genel
komplikasyonlar (p<0,0001) ve genel komplikasyon sayisi
(p<0,0001) gibi 7 faktor, teknik komplikasyonlarla anlamli iligkili
bulunmustur. Bunun disinda, diger preoperatif, intraoperatif,
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postoperatif ve tiimore ait degiskenler ile teknik komplikasyonlar
arasinda herhangi bir anlamli iligki tespit edilmemistir.

Teknik komplikasyon gelisen hastalarin, gelismeyenlere kiyasla
daha ayrintili sekilde incelenmesi sonucunda, teknik komplikasyon
olan hastalarin sigara kullanim miktarinin yaklasik iki kat fazla
oldugu belirlenmistir (25,39 paket/yil — 14,96 paket/yil; p=0,006).
Ayrica, aktif sigara igicilerinin hi¢ sigara icmeyen hastalara gore
teknik komplikasyon yasama orani iki kat daha yiiksek bulunmustur
(%53,6 - %23,0; p=0,022). FEV1 %’si, teknik komplikasyon gelisen
hastalarda, gelismeyenlere gore daha diisiik seviyelerde saptanmistir
(70,5 —82,2; p=0,019). (Boran,2007b: 40-50)

Cerrahi tekniklerin incelenmesiyle, teknik komplikasyonu olan
hastalarda, torakotomi + laparatomi + servikal eksplorasyon
uygulanan hastalarin oraninin, torakotomi + laparatomi yapilanlara
gore (p=0,001) yaklasik 5,7 kat daha fazla oldugu tespit edilmistir
(%82,1- %14,3). Ayrica, torakofrenotomi ve torakotomi uygulanan
hastalarda ise hi¢ teknik komplikasyon gelismedigi gbzlemlenmistir.
Diferansiyasyon derecesine bakildiginda ise, teknik komplikasyon
gelisen hastalarda orta grade tiimorlerin orani, diger timor
grade’lerine kiyasla daha fazla bulunmustur (%75- %17,9 + %7,1;
p=0,032).

Teknik komplikasyon gelisen hastalarda, genel komplikasyon
goriilme oraninin iki kat daha fazla oldugu belirlenmistir (%85,7-
%44,8; p<0,0001). Ayrica, genel komplikasyon sayisinin (iki veya
icten fazla) da teknik komplikasyonu olan hastalarda daha yiiksek
oldugu saptanmistir (%39,3- %46,4; p<0,0001).

Tablo 4.0 Teknik Komplikasyonlar

Komplikasyon No %
Teknik komplikasyonlar

Anastomoz kacgagi 8 %6,9
Rekkiiren sinir hasari 2 %1,7
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Masif hava kacagi 5 %4,3
Mide dilatasyonu 4 %3.,4
Pndmotoraks 3 %2,6
Intraoperatif dalak yaralanmasi 2 %1,7
Cerrahi gerektiren kanama 2 %1,7
Trakea yaralanmasi 2 %1,7
Evantilirasyon/eviserrasyon 2 %1,7
Brakiosefalik ven yaralanmasi 1 %0,8
Aortogastrik fistiil 1 %0,8
Gastrobronsial fistiil 1 %0,8

Cok degiskenli lojistik regresyon analizinde, hi¢ sigara i¢ilmemis
olmanin (OR: 3,87; %95 CI: 1,40-10,71; p=0,009) ve FEV1 %’nin
70’in iizerinde olmasinin (OR: 4,12; %95 CI: 1,53-11,09; p=0,05)
teknik komplikasyon ile iliskili olan iki 6nemli degisken oldugu
belirlenmistir (Tablo 4.8). Adimli analiz sonrasinda yapilan ikili
lojistik regresyon analizinde ise, hi¢ sigara igmemis olmanin, teknik
komplikasyon gelismeme agisindan bagimsiz bir faktor olarak one
ciktig1 tespit edilmistir (p=0,009).

Yogun bakimda kalig siiresi (14,54 giin — 8,71 giin; p=0,001),
postoperatif hastane ici yatis siiresi (21,6 giin — 13,6 giin; p<0,0001)
ve toplam hastane i¢i yatis siiresi (30,9 giin — 21,28 giin; p<0,0001)
teknik komplikasyonu olan hastalarda, olmayan hastalara gore
belirgin sekilde daha wuzun olmustur. Buna karsin, teknik
komplikasyonlarin perioperatif mortaliteyi artirmadig1
gbzlemlenmistir.
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Tartisma

Son yillarda cerrahi tekniklerde, yogun bakim
uygulamalarinda, anestezik yonetimde ve genel postoperatif
bakimda elde edilen gelismelerle birlikte, 6zofajektomi sonrasi
mortalite oranlarinda belirgin bir azalma gézlemlenmistir. Bu oran,
%?29'lardan %4 ile %12 arasinda degisen seviyelere diiserken,
morbidite oranlar1 hala yiiksek seviyelerde kalmaktadir (Ozkan,
2013:1409-1425; Boran, 2022b:175-186). Ozofagus kanseri
nedeniyle gerceklestirilen  0zofajektomi  sonrasi  morbidite
oranlarinin %10 ile %59 arasinda degistigi bildirilmistir (Boran,
2022a: 201-207).

Ozofagus operasyonlarinda goriilen komplikasyonlarm biiyiik
kismi, 6zofagusun anatomi ve fizyolojisinin 6zelliklerine dayanir.
Bu ozelliklerin 1yi bir sekilde anlasilmast ve bilinmesi,
komplikasyonlar1 6nlemede 6nemli rol oynamaktadir. (Boran, 2007
b: 40-50).

Ozofagus, gastrointestinal sistemde seroza tabakas1 bulunmayan tek
organ olup, muskiiler tabakasi ince ve yumusaktir, submukoza
tabakasi lizerindeki yassi epitelli mukozaya gore daha hareketlidir,
bu da siitiirlerin zay1f bir sekilde tutunmasina yol agar. Bu nedenle,
elle yapilan O6zofagus anastomozlarinda, siitiirlerin mukoza
kenarindan gectiginden ve mukozayr diizgiin bir sekilde
sabitlediginden emin olunmas1 gerekmektedir. Fundoplikasyon
yapilirken, submukozanin 6zofageal siitiir ile sabitlenmesi, muskiiler
tabakanin inceligi nedeniyle biiyiik 6nem tasir (Alan 2008, 439-453).
Ozofagus, inferior tiroid, interkostal ve bronsial, inferior frenik ve
sol gastrik arterlerle anastomoz yapan 4-6 ¢ift aortik 6zofageal arter
ile beslenmektedir. Bu genis kanlanma nedeniyle, anastomoz
kacaklarinda kanlanma bozuklugu yerine, yetersiz cerrahi
tekniklerin daha olas1 bir agiklama olusturduguna inanilmaktadir.
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Ozofagusun submukozal kollateral kanlanmasi oldukca genistir ve
kardiya boliindiikten ve intratorasik 6zofagus serbestlestirildikten
sonra, inferior tiroidal arterin saglam kalmast durumunda
0zofagusun distal kanlanmasi korunmaktadir. Ayrica, 6zofagusun
parasempatik innervasyonu vagus siniri ile saglanirken, iist boliimi
rekiirren laringeal sinir tarafindan innervasyon alir (Boran, 2007 b:
40-50). Rekiirren laringeal sinir hasari, krikofaringeal kas
disfonksiyonu ve buna baglh servikal disfaji ile aspirasyon
pndmonisine yol agabilir. Benzer sekilde, distal 6zofagus bolgesinde
vagal sinir hasari, norojenik disfaji ve gastrik atoni, pilor spazmi gibi
sorunlara neden olabilir (Boran, 2022b:175-186).

Preoperatif evreleme, Ozofagus kanserinin klinik evresini
belirlemenin yan1 sira, planlanan cerrahinin risklerini de
degerlendirmeyi amaglar. Ozofagus kanserlerinin erken evrelerde,
Japonya ve Cin disinda tespit edilmesine ragmen, bizim
hastalarimizin  ¢ogunlugu ileri evre hastalia (%42,6-Evre III)
sahipti. Ileri evre kanserli hastalar, nutrisyonel ve fizyolojik
problemler ile yashh ve komorbid kardiorespiratuar hastaliklarla
birlikte olurlar. Bu durum, serilerdeki komplikasyon insidansini
artirmaktadir (Boran, 2022b:175-186).

Calismamizda 115  hastamin  67’sinde  (%58,3)  teknik
komplikasyonlar, 63’linde (%54,3) ise genel komplikasyonlar tespit
edilmistir. Griffin, 6zofagus kanseri nedeniyle 6zofajektomi yapilan
hastalarin %45’inde komplikasyon bildirmis ve bunlarin %26’sin1
medikal, %17’sini cerrahi olarak gruplamistir. Ferguson ise, toplam
komplikasyon oranini %76 (269/205), cerrahi komplikasyon oranini
ise %46 (269/123) olarak bildirmistir (Ferguson, 1997: 599-604,.
Hidaka c¢alismasinda ise, %59,5 (285/110) bir morbidite orani
bulunurken, Rizk teknik komplikasyon oranini %27 (510/138)
olarak saptamistir (Hidaka, 2007:1984, Rizk, 2004:42-50).
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Postoperatif teknik komplikasyon orani %17 ile %46 arasinda
degisirken, bizim c¢alismamizda bu oran %24 olarak bulunmustur
(Boran, 2007b,40-50). Bu ¢alismada sigara igen hastalarda ve diisiik
FEV1 ylizdesine sahip hastalarda teknik komplikasyonlarin daha sik
goriildiigl, cerrahi teknigin de bu komplikasyonlarin olusumunu
etkiledigi  gozlemlenmistir. Teknik komplikasyon  goriilen
hastalarda, genel komplikasyon oraninin arttigi, hastane ici yatis
stirelerinin ise uzadig: tespit edilmistir. Adimsal lojistik regresyon
analizi sonucunda, sigara igmeyen hastalarda teknik komplikasyon
olusumunun bagimsiz olarak 3,8 kat daha diisiik oldugu saptanmistir
Sigara i¢menin, pulmoner, kardiovaskiiler komplikasyonlar,
enfeksiyonlar ve yara iyilesme problemleri gibi ciddi postoperatif
komplikasyon riskini artirdigi farkli ¢alismalarda vurgulanmistir
(Hatipoglu, 2018: 245-252, Boran 2022a,201-207). Ayrica,
sigaranin birakilmas1 ile ilgili yapilan fizyolojik ¢aligmalar,
akcigerlerde, dolagim sisteminde, immiin sistemde ve yara
iyilesmesindeki gecici problemlerin sigara birakildiktan 2 ay i¢inde
coziilebildigini  gostermektedir. Perioperatif donemde sigara
icmenin birakilmasi, sigara i¢iminin neden oldugu komplikasyonlari
azalttig1, Ozellikle kotii yara iyilesmesinde belirgin bir iyilesme
sagladig bildirilmistir (Boran, 2007b:40-50).

Calismamizda en sik goriilen teknik komplikasyon anastomoz
kacagi (8, %6,9) idi. Bunlarin 5’1 servikal anastomozlarda, 3’1
torasik anastomozlarda gozlenmistir. 7°si konservatif, 1’1 ise cerrahi
onarm ile tedavi edilmistir. Ozofajektomi sonras1 anastomoz kagak
oram %0 ile %25 arasinda degismektedir. Insidans, biiyiik 6lgiide
kacak tamimina baghdir. Son c¢alismalar, deneyimli ellerde
anastomoz kagak insidansinin  %10’un altinda oldugunu
gostermektedir (Ozkan 2013:1409-1425, Battafarano, 2008: 545-
551). Major anastomoz kacaklarinda mortalite oranlar1 %10 ile %43
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arasinda degismektedir (Boran, 2007b:40-50, Boran 2022b:175-
186). Anastomoz kacaginin etiyolojisi multifaktdriyal olup, mide
replasmaninin  uygun kanlanmasi, 06zofagogastrik anastomoz
iyilesmesi ig¢in kritik bir faktordir (Ozkan 2013:1409-1425,
Battafarano, 2008: 545-551).

Anatomik faktorler arasinda, 6zofagusun seroz tabakasinin ¢ok ince
ve yetersiz olmasi, kas dokusunun ise frajil ve longitudinal olmasi,
siitlirlerin  zayif tutunmasina neden olarak kagagin riskini
artirmaktadir (Ozkan 2013:1409-1425, Battafarano, 2008: 545-551).
Ayrica, 6zofagusun segmental diizeyde kanlanmasinin diisiik olmasi
da anastomoz kacgaginin anatomik nedenleri arasinda yer almaktadir.
Bununla birlikte, 06zofagusun submukozal genis kollateral
kanlanmasi, bu goriisii dogrulamamaktadir. Ozellikle diseksiyon
sirasinda  kanamanin az olmasi veya kesi hattindaki iskemi,
anastomoz yetersizliginde dnemli bir rol oynar (Boran, 2007b: 50-
60, Battafarano, 2008: 545-551).

Fizyolojik faktorler arasinda, intratorasik mediastinal basincin gida
gecisi sirasinda atmosfere gore negatif olmasi ve anastomozun
sindirim enzimleri, safra asitleri, tiikiiriikteki HCI, mide igerigi ve
bilier reflii gibi faktorlerle maruz kalmasi, kagagin olusumunda etkili
bulunmaktadir. Preoperatif diisiik albumin seviyesi ve kadin cinsiyet
gibi faktorler de kagak riskini artirabilir. Kagak riskinde cerrahinin
palyatif veya kiiratif olusu etkili bulunmamuistir. Fazla kan kaybi ise
tek intraoperatif faktor olarak suglanmaktadir (Battafarano, 2008:
545-551).

Calismamizda, preoperatif diisik FEV1 oranm1 ile teknik

komplikasyon olusumunun iliskili oldugu goézlemlenmistir, bu da

oksijenasyonun yara iyilesmesinde kritik bir rol oynadigini

desteklemektedir. Teknik komplikasyon gelisen hastalarda diger

medikal komplikasyonlarin, o6zellikle pulmoner komplikasyon
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oraninin arttig1 tespit edilmistir. Teknik komplikasyonu olan
hastalarda pulmoner komplikasyon oraninin 300 kat arttig
bildirilmistir (Weijs, 2013:6509, Takeuchi,2017:1825). Bu, rekiirren
laringeal sinir hasarina sekonder aspirasyonla agiklanabilir, ancak
uzamis kotii nutrisyonel ve genel durum bozuklugu da bir diger olast
sebep olarak 6ne ¢ikmaktadir (Boran, 2022a:201-207).

Rekiirren sinir yaralanmasi nadir goriiliir ve sikligi %4 ile %10
arasinda degisir (Battafarano, 2008: 545-551, 42). Serimizde ise
%1,7 (2 hasta) oraninda vokal kord paralizisi saptanmis olup, bu
durum ses degisikligi ile karakterize edilmistir. Bu oran, literatiirde
bildirilen oranlarin altinda kalmaktadir. Calismamizda gozlemlenen
diger teknik komplikasyonlar arasinda mide dilatasyonu da yer
almistir ve 4 (%3,4) hastada bu durum gézlemlenmistir. Ozofagus
rezeksiyonu sonrasi vagal denervasyon nedeniyle gelisen mide
atonisi ve pilorospazma bagli gecikmis mide bosalmasi, sik goriilen
bir komplikasyondur. Bu komplikasyonun insidanst %10 ile %50
arasinda degismektedir. Gecikmis mide bosalmasi, postoperatif
donemde %50 oraninda gozlemlenirken, 6 ay sonra bu oran %13’e
diisebilmektedir (Battafarano, 2008: 545-551; Boran, 2022a:201-
207;Takeuchi,2017:1825).

Gastrik drenaj prosediirleri (piloroplasti, piloromiyotomi, pilorisin
balon dilatasyonu) ve farmakolojik tedavilerle birlikte, mide
motilitesini artiran 1ilaglar (metklorpamid, sisaprid, betanekol,
domperidon) bu komplikasyonlarin tedavisinde kullanilmaktadir.
Eritromisin gibi motilin agonistleri de mide motilitesini hizlandiran
ilaglar arasinda yer alir (Boran, 2007b: 50-60, Battafarano, 2008:
545-551). Ozofajektomi ve vagotomiyi takiben gastrik drenaj
prosediirlerinin ~ gerekliligi tizerine farkli goriisler vardir.
Calismalarda, drenaj prosediirlerinin uygulanmadig1 hastalarda
gastrik cikis obstriiksiyonunun gelismedigi gosterilmistir. (Boran,
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2007b: 50-60; Battafarano, 2008: 545-551). Okten’in deneysel
caligmasinda, zorunlu vagotomiden sonra yapilan mide
replasmanlarinda, piloroplasti ve pilorektomiye gerek olmadigini ve
0zofagogastrostomi sonrast mide motilitesinin kaybolmadigini
gostermektedir (Ozkan 2013:1409-1425). Calismamizda ise
piloroplasti rutin olarak uygulanmamig, yalnizca 3 hastada
intraoperatif yapilmis ve mide atonisine karst motilyum
kullanilmastir.

Trakeoplevral veya ana brons bronkoplevral fistiilleri,
0zofajektominin en ciddi komplikasyonlar1 arasinda yer almakta
olup, ender goriliir ve siklikla solunum yetmezligi ve oliimle
sonuclanmaktadir  (Boran, 2022b:175-186).  Trakeobronsial
lezyonlar genellikle travma, servikal anastomoz kagagi veya iskemik
nedenlere bagli olarak meydana gelir. Bu tiir lezyonlarin
onlenmesinde, havayolu c¢evresinde dikkatli diseksiyon ve
rezeksiyon siiresince bronsial arterlerin korunmasi biiyiik 6nem
tagimaktadir (Boran, 2007b: 45-65). Calismamizda, iki hastamizda
(%1,7) intraoperatif trakea yaralanmasi gozlemlenmis ve bu
yaralanmalar cerrahi miidahale ile onarilmistir. Ayrica, bir hastada
(%0,8) postoperatif donemde bronkoplevral fistiil gelismis olup, bu
durum konservatif takip ile yonetilmistir.

Sigara kullanimi, FEV1 degeri ve cerrahi teknigin, teknik
komplikasyonlarin gelisimine olan etkileri gézlemlenmistir. Cerrahi
teknigin zorlu ve karmasik dogasinin yani sira, sigara i¢imi ve
oksijenasyon yetersizligi, yara iyilesmesinin olumsuz etkilenmesine
yol agmug gibi goriinmektedir. Ayrica, postoperatif donemde
transflizyon ihtiyacinin  diigiik seviyelerde olmasi, 1iyi bir
intraoperatif hemodinamik takip ile minimal travmanm bir
gostergesi olabilir.
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Sonug olarak, preoperatif donemde sigara kullaniminin birakilmasi,
solunum fonksiyonlarinin giiclendirilmesi, dikkatli hasta seg¢imi,
kapsamli bir preoperatif degerlendirme, artan cerrahi deneyim,
dikkatli diseksiyon, postoperatif donemde ise 6zenli hemodinamik
izlem ve agresif akciger temizligi uygulamalarinin 6zofajektomili
hastalarin takibinde basar1 oranlarini artirabilecegi diisiiniilmektedir.
Bununla birlikte, ¢aligma kapsaminin genisletilmesi ve prospektif bir
caligma ile perioperatif morbidite ve mortalite risklerinin daha
ayrintili sekilde degerlendirilmesi, daha anlamli ve genellenebilir
sonuclar elde edilmesine imkan taniyacaktir.
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EK1 Preoperatif, intraoperatif, Postoperatif ve Tiimore Ait Faktorler

Tablo 1: Hasta Ozellikleri-Preoperatif Faktorler

Preoperatif Faktorler N %
-Yas, 59,3+11,6(23-79)

-Cinsiyet,

kadin /erkek 45/70 39,1/60,9
-Sigara Kullanimi(paket/ y1l) 17,5 £25,02

-Sigara Kullanim Durumu

hi¢ kullanmamig 55 47,4
aktif igici 41 36
birakmisg 19 16,5
-Sikayet Siiresi(Ay) 4,5+ 4,7(1-135)

-Ek Hastalik Hikayesi

akciger hastalig1 7 6,1
kalp hastalig: 34 29,6
diabetus mellitus, 11 9,6
norolojik hastalik 5 43
hepatopati, 4 3,5
-Ek Hastalik Sayis1

0/1/>2 75/29/11 65,2/25,2/9,6
-Kilo Kayb1/ Abdominal Girisim Hikayesi 34/25 29,6/21.7

-FEV1

1t/ %

-FVC

Lt/%

-pO2

-pCO2

-s02%

-Arterial kan basinci(>140 mmHg)
-AKS (>110)
-Kreatinin (>1.1 mg/dl)
-NA(>146 mg/dl)

-Ca (>10,5 mEq/1)
-Hgb(<11,7g/dl)
-Albumin, (< 3g/dl)
-BKS (>11, 103/1)

2,37+0,79(0,81-4,40)

2,85+0,95(1,23-5,53)
75,71+14,14(29-105)
36,3749,52(21-86)
94.6+5,24(46-99)

8

9

79,37+19,94(33-121)

78,43+18,35(32-121)

7.1
7.8
2,6
2,6
1,7
3,5

4,3



Tablo 2: Intraoperatif Faktorler

Intraoperatif Faktorler N %
-Entiibasyon tipi

tek limenli/ ¢ift liimenli 75/40 61,7/32,2
-Kan transfiizyonuVar/Y ok 41/74 35,5/64,5

-Ameliyat stiresi

-Cerrahinin uygulandig1 zaman dilimi
8-14

14-18

8-18

-Cerrahinin giinlere dagilimi

ayn1 glin/ardisik giinler

-Cerrahi teknik
torakotomi+laparatomi+servikal ekplorasyon
torakotomi+ laparatomi
transhiyatal(laparatomi, servikal girigim)
torakofrenotomi

torakotomi

-Rezeksiyon sekli

DPO

TPO

POKK

DGRY

yok

-Rekonstriiksiyon i¢in kullanilan organ
mide

jejenum

kolon

rekonstriiksiyon yok

-Anastomoz Yeri

servikal //toraks

anastomoz yok

-Cerrahi girigim tarafi

Sag/ sol

yok(transhiyatal)

sag+sol
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316dk +82,3 (105-480)

108

108/7

72

14

50

50

12

102

10

73/32
10

97/13

94,6
1,8
3,6

93,9/6,1

62,6
16,5
1,7

12.2

435
435
0,9
1,7
10,4

88,7
1,7
0,9
8,7

63,5/27.8

8,7

84,3/11.3
1,7
2,6



Tablo 3: Postoperatif ve Tiimore Ait Faktorler

Faktorler

Hasta No %

Tiimore ait

-Lokalizasyon

ortal/3/ alt 1/3

-Histopatolojik tip

YSK/ADK/ diger

-Grade

az/ orta/ iyi

-T

T1/ T2/ T3/ T4

-N

NO

N1

Nx

-Evre

I/ A/ 1IB/ 11T

Postoperatif faktorler

-Analjezi tipi

intramiiskdiler voltaren dolantin/ PCA
-Transflizyon var/ yok

-TPN var/ yok

-Morbidite

-Komplikasyon sayis1

0/1/2/>3

-Teknik komplikasyonlar var/yok
-Teknik komplikasyon sayist
0/1/>2

-Genel komplikasyonlar var/yok
-Genel komplikasyon sayist
0/1/2/>3

-Perioperatif mortalite var/yok
-Yatis siiresi(giin)

yogun bakim

postoperatif hastane igi

hastane i¢i toplam siire
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61/54 53/47

81/31/3 70,4/27.0/2,6

27/63/25 23,5/54,8/21,7

14/11/75/15 12,2/ 9,6/65,2/13
62 53,9
47 40,9
6 52
12/46/8/49 10,4/40,0/7,0/42,6
94/21 81,7/18.3
23/92 20/30
88 /27 76,5/23,5
67 533
48/30/15/22 41,7/26,1/12,2/19,1
28/87 24,3/75,7
87/24/4 75,7/20,9/3,5
63/52 54,8452
52/36/11/16 45,2/31,3/9,6/13,9
17/98 14,8/85,2

10,1+8,18(1-49)
15,5+8,87(1-49)
23,6+11,80(5-72)



EK 2 Preoperatif, Intraoperatif, Postoperatif ve Tiimére Ait Faktorler ile TK Arasindaki Tek Degiskenli Lojistik Regres. Analizi

Tablo 4-1: Preoperatif Faktorler-Teknik Komplikasyonlar(TK)
Preoperatif Faktorler
-Yas, 59,29+11,6(35-78)
-Cinsiyet kadm/ erkek 35,7/64,3
-Sigara Kullanimi(paket/ y1l) 25,39+24,4(0-96)
-Sigara Kullanim Durumu

hi¢ kullanmamus/ aktifigici / birakmig 25,0753,6/21,4

-Sikayet Siiresi(Ay) 4,14+3,20(1-12)
-Ek Hastalik Hikayesi

akciger hastaligi(var/yok) 10,7/89,3

kalp hastaligi(var/yok) 28,6/71,4

diabetus mellitus  (var/yok) 3,6/96,4

ndrolojik hastalik  (var/yok) 7,1/92,9

hepatopati, 0/100

-Ek Hastalik Sayis1

0/1/>2 64,3/21,4/14,2
-Kilo Kaybi(>%10)(var/yok) 32,1/67,9
-Abdominal Girisim Hikayesi(var/yok) 21,4/78,6

-FEV1

It 2,27+0,95(0,93-3,69)
% 70,5+22,14(33-114)
-FVC

It 2,67+1,03(1,3-4,27)
% 72,26+17,0(50-100)
-p0O2 76,10+£14,2(35-96)
-pCO2 37,6£9,94(25-66)
-s02% 94,8+1,88(92-98)
-Arterial kan basmeci(>140 mmHg) 10,7

-AKS (>110) 3,6

-Kreatinin (>1.1 mg/dl) 0

-NA(>146 mg/dl) 0

-Ca (>10,5 mEq/1) 0

-Hgb(<11,7g/dl) 0

-Albumin, (< 3g/dl) 3,6

—-63--

TK var (% veya ortalama

TK yok (%veya ortalama

59,31+11,74(23-79)
40,2/59,8
14,96+24.81(-135)

54,7/30,2/15,1
4,7145,18(0,5-36)

4,6/95,4
29,9/70,1
11,5/88,5
3.,4/96,6
4,6/95,4

65,5/26,4/8,0
28,7/71,3
21,8/78,2

2,39+0,76(0,81-4,40)
82,2+18,4(36-121)

2,96+0,93(1,23-5,53)
80,43+18,44(32-121)
75,6+14,1(29-105)
36,0+9,4(21-86)
94,6+5,86(46-99)
6,0

9,6

34

34

2

4,7

8,0

0,832
0,670
0,006
0,022

0,936

0,359
0,895
0,290
0,594
0,571

0,634
0,731
0,963

0,820
0,019

0,399
0,067
0,897
0,991
0,226
0,410
0,445
1,000
1,000
1,000
0,571
0,677



Tablo 4.-2 Intraoperatif Faktérler -TK

Intraoperatif Faktorler TK var (% veya ortalama)  TK yok (%veya ortalama) p

-Entiibasyon tipi

tek limenli/ ¢ift liimenli
Kan transfiizyonu var/yok
-Siire dk

-Cerrahinin uygulandig1 zaman dilimi
8-14

14-18

8-18

-Cerrahinin giinlere dagilimi
ayni giin

ardisik giinler

-Cerrahi teknik

torakotomi+laparatomi+servikal ekplorasyon

torakotomi+ laparatomi
transhiyatal(laparatomi, servikal girigim)
torakofrenotomi/ torakotomi
-Rezeksiyon sekli

DPO

TPO

POKK

DGRY

yok

-Rekonstriiksiyon i¢in kullanilan organ
mide

jejenum/Kolon

rekonstriiksiyon yok

-Anastomoz Yeri

Servikal/ toraks

anastomoz yok

-Torakotomi

Sag/ sol

yok(transhiyatal)/ sag+sol

57,7/42,3
38,5/61,5

2,3469,4(135-420)

96,3
0
3,7

85,7
143

82,1
14,3
3,6
0/0

42,9
50,0
3,6
3,6

92,9
3,6/3,6
0

78,6/21,4
0

92,9/0

0
3,6/3,6

—-64--

68,3/31,7
34,5/65,5

314,4486,4(105-480)

94,0
2,4
3,6

96,6
34

56,3
17,2

1,1
16,1/9.2

43,7

41,4

1,1

b

13,8

58,6/29,9

11,5

81,6/14,9
14,9
1,123

0,321

0,714
0,943
0,721

0,059

0,038

0,090

0,068

0,078

0,148



Tablo 4.3v Postoperatif ve Tiimore Ait Faktorler-TK

Degiskenler TK var (% veya ortalama) TK yok (%veya ortalama) p
Tiimore ait

-Lokalizasyon 0,617
ortal/3/ alt 1/3 57,1/42,9 51,7/48.3

-Histopatolojik tip 0,569
YSK/ ADK/ diger 75,0/25/0 69,0/27,6/3,4

-Grade 0,032
az/ orta/iyi 17,9/75,0/7,1 25,3/48,3/26,4

-T 0,102
T1/ T2/ T3/ T4 14,3/7,1/78,6/0 11,5/10,3/60,9/17,2

-N 0,159
NO 46,4 56,3

N1 53,6 36,8

Nx 0,0 6,9

-Evre 0,836
I/ A/ 1IB/ 11T 10,7/39,3/10,7/39,3 10,3/40,2/5,7/43,7

Postoperatif faktorler

-Analjezi tipi 0,928
intramiiskiiler voltaren dolantin 82,1 81,4

PCA 17,9 18,6

-Transfiizyon 0,953
var/ yok 19,2/80,8 19,8/80,2

-TPN 0,246
var/ yok 85,2/14,8 74,4/25,6

-Komplikasyon sayisi 0,00
0/1/2/>3 0/11,8/17,6/70,6 49/28,6/12,2/10,6

-Genel komplikasyonlar var/yok 85,7/0 44,8/53,1 0,00

-Genel komplikasyon sayist 0,00

0/1/2/>3 0/14,3/39,3/46,4 55,2/29,9/4,6/10,3

Perioperatif mortalite var/yok 23/11,5 75/88,5 0,122

- Yatis siiresi(giin)

yogun bakim 14,54+10,15(3-49) 8,71+6,9(1-45) 0,001
postoperatif hastane i¢i yatis 21,6+11,1(9-49) 13,6£7,0(1-45) 0,000
hastane i¢i toplam siire 30,914 ,1(5-72) 21,28+9,91(5-72) 0,000
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CHAPTER V

Effect Of Partial Rib Resection On The Control Of
Postthoracotomy Pain: Randomised Prospective
Study

Ismail Dal

INTRODUCTION

Pain after thoracotomy has multiple focal points. Skin
incision, deep soft tissues, intercostal bundle, chest tubes, and
iatrogenic rib fractures may be responsible for severe pain after
thoracotomy [1]. Beyond the pain and discomfort felt by the patients,
pathological conditions such as deterioration of respiratory
mechanics, hypoventilation, inadequate cleaning of bronchial
secretions, pneumonia, sepsis and respiratory failure may develop
[2-4]. The typical thoracic surgery patient population consists of
patients with comorbidities such as low respiratory reserve,
advanced age, and heart and kidney disease. In the late postoperative
period, patients become even more fragile due to chemotherapy,
radiotherapy, malnutrition and anemia. Morbidity can be reduced
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with effective analgesia in the early postoperative period. With
effective analgesia, the length of stay is shortened, patient
satisfaction increases and hospital costs decrease[5-8]. Various
strategies and guidelines have been prepared to reduce pain after
thoracotomy. However, the “best practice” has not yet been defined.
Multidisciplinary treatment, ranging from medical treatment,
surgical  techniques, physiotherapy, psychotherapy, and

hypnotherapy, is recommended to reduce post thoracotomy pain [4].

Acute post thoracotomy pain refers to the pain in the early
postoperative period after thoracotomy. Post thoracotomy pain
syndrome describes chronic pain that persists even two months after
thoracotomy and reduces the patient's quality of life [9]. Acute post
thoracotomy pain leads to early surgical morbidity and mortality. In
post thoracotomy pain syndrome, the quality of life of the patient
decreases significantly in the late period [10-12]. The term “Post
Thoracotomy Pain” mentioned in our study refers to acute post
thoracotomy pain. Post thoracotomy pain syndrome developing in
the chronic period is out of the scope of our study.

It is known that severe post thoracotomy pain can be reduced
by half with some strategies to prevent pain development [8]. It was
thought that partial rib resection would reduce intercostal tension
and prevent an uncontrolled fracture. Thus, it is argued that post
thoracotomy pain can be reduced. Partial rib resection is applied in
clinical practice in selected patient groups. However, we could not
find a clinical study on this subject in the English literature. The aim
of this study was to determine whether partial rib resection has an
effect on the control of thoracotomy pain.
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PATIENTS AND METHODS

Patients between the ages of 18-80, who underwent thoracotomy in our
clinic in 2019-2020, and who agreed to participate in the study were included in
the study. Cases with thoracic wall tumor, thoracic wall invasion, pleural
pathology, old rib fracture, previous thoracotomy history, thoracic radiotherapy
history, emergency surgery and simultaneous incisions other than thoracotomy
were excluded from the study. The cases included in the study were operated by
five different surgeons. Before the thoracotomy incision, simple randomization
was performed by flipping a coin.

Before the start of the study, approval was obtained from the Haydarpasa
Numune Training and Research Hospital Clinical Research Ethics Committee
(Approval Number: HNEAH-KAEK 2019/KK/20-824). This study was registered
retrospectively on ClinicalTrials.gov on 27.7.2021, numbered NCT04990700. In
the study, the researchers adhered to the principles of the Declaration of Helsinki.
All patients participating in the study signed an informed consent form. The
researchers participating in the study do not have any conflict of interest.

The posterolateral thoracotomy incision was made in the fifth intercostal
space. During thoracotomy, the latissimus dorsi muscle was cut and the serratus
anterior muscle was preserved. Pericostal suture technique was used in both
groups at thoracotomy closure. In the intervention group, approximately 1 cm
segment of the 6th rib was excised with a costotome before the thorax retractor
was placed (Figure 1). After the rib resection, a thorax retractor was placed and
the operation continued.

Anesthesia was administered similarly in both groups. Intravenous (IV)
fentanyl and IV morphine were administered to the patients in the intraoperative
period. Before the thoracotomy incision was closed, intercostal blockade with
0.5% bupivacaine was applied to the 4th to 8th intercostal spaces in patients in
both groups. In the postoperative period, analgesia was provided with IV
paracetamol and dexketoprofen. In addition, IV tramadol was administered if
necessary. All analgesic doses administered to the patients were recorded.
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Figure 1: Partial Rib Resection

Two chest tubes were routinely inserted in the cases. The
following criteria were used for the removal of chest tubes in the
postoperative period; full expansion of the lungs on radiological
imaging, no air leakage from the chest tube for 24 hours, no
hemorrhagic drainage, less than 200 cc of drainage per day.

Demographic information of the cases, preoperative
respiratory function parameters, body mass index, Visual Analogue
Scale (VAS) scores, complications and analgesic doses were
recorded in the Case Report Form regularly. While the VAS scores
were questioned, the pain intensity felt by the patients at the same
time of the day and at rest was questioned.

Comparison of VAS scores on day 1, day 3, and day 7 after
thoracotomy between study groups is the primary endpoint of this
study. Iatrogenic rib fractures, administered analgesic doses,
duration of drainage, length of hospital stay and bronchopulmonary
complications were the secondary endpoints of this study.

IBM SPSS Statistics V23.0 (SPSS Inc. Chicago, IL) program
was used in the analysis of the data. Chi-Square Test and Fisher's
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Exact Test were used to compare categorical variables. Independent
Sample T test was used to compare the mean values of the groups.
Statistically, a p value of <0.05 was considered significant.

RESULTS
Between 2019 and 2020, 178 patients underwent

thoracotomy in our clinic. Among these patients, 35 patients who
met the inclusion criteria were included in the study (Figure 2).
There were 19 patients in the intervention group and 16 patients in
the control group. 109 patients were excluded because they did not
meet the inclusion criteria, and 34 patients did not sign the informed
consent form. The mean age of the patients in the intervention group
was 63.5 SD4,8, while the mean age of the patients in the control
group was 65.2 SD10,9 calculated. While there were 16 male and 3
female patients in the intervention group, there were 10 male and 6

female patients in the control group.

178 patients were evaluated /108 patients were excluded from the study:
*42 patients due to plevral pathology.
*18 patients due to emergency operation and/or
postoperative revision,
*17 patients due to simultaneous extrathoracic operation (14
mediastinoscopy, 3 laparotomy),
69 patients were considered eligible for the *12 patients due to previous thoracotomy history,
study *Q patients due to a history of thoracic radiotherapy,
' *6 patients due to thoracic wall tumor and/or thoracic wall
| invasion,
. *5 patients due to previous rib fracture.

v -

* 34 patients did not sign the informed consent form

35 patients were included in the study

- . - -

19 patients were 16 patients were
included in the included in the

intervention group control group

Figure 2: Consort Diagram
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When the operations applied to the patients are examined;
Wedge resection in 9 patients, right upper lobectomy in 7 patients,
right lower lobectomy in 3 patients, left upper lobectomy in 3
patients, mediastinal mass excision in 2 patients, right
pneumonectomy in 1 patient, left pneumonectomy in 1 patient, left
lower lobectomy in 1 patient, left upper lobe in 1 patient
trisegmentectomy, left lower lobe superior segmentectomy with
simultaneous left lower lobe wedge resection in 1 patient, wedge
resection of left upper and left lower lobes in 1 patient, cystotomy
and capitonation in 1 patient, and left upper lobe wedge resection
simultaneously with pericardial window opening in 1 patient,
Hamartoma excision was performed in 1 patient, exploration and

biopsy were performed in 2 patients.

Age (p=0.308), gender (p=0.245), smoking (p=0.143),
percent of forced expiratory volume in one second (FEV1)
(p=0.947), FEV1 liter (p=0.659), body mass index (0.321), left
ventricular ejection fraction (EF) (p=0.348) and Charlson scores
(p=0.644) in intervention and control groups were not significantly
different. Baseline patient characteristics are summarized in Table 1.

Postoperative VAS scores did not differ significantly
between intervention and control groups at day 1, day 3, and day 7
(p values 0.416; 0.207; 0.291, respectively). The mean opioid dose
was 319.23 mg in the intervention group and 358.33 mg in the
control group (p=0.454). While the mean drainage time was 7 days
in the intervention group, it was 6.2 days in the control group
(p=0.543). The mean postoperative hospital stay was 7.6 days in the
intervention group and 6.8 days in the control group (p=0.365). The
clinical outcomes of the patients are summarized in Table 2.
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While 21% (4 patients) of the patients in the intervention
group developed iatrogenic rib fracture, 43% (7 patients) developed
iatrogenic fractures in the patients in the control group. (p=0.273).

When the relationship between iatrogenic rib fracture and
clinical parameters is examined; No statistically significant
correlation was found between age (p=0.365), smoking (0.993),
ejection fraction (EF) percentage (p=0.924), Charlson comorbidity
score (0.643), body mass index (p=0.075) and the development of
iatrogenic fracture. High VAS scores in cases with iatrogenic
fractures are not statistically significant (p value Ist day, 3rd day, 7th
day; 0.360, 0.235, 0.423, respectively).

When the relationship between preoperative pulmonary
function test parameters and iatrogenic rib fracture was examined,
force expiratory volume in 1 second (FEV1) values were found to be
significantly lower in the patient group with iatrogenic rib fractures.
The mean FEV1 percentage was found to be 68.2% in the group with
rib fracture, and the mean FEV1 percentage was 83.8% in the group
without fracture (p=0.006). The mean FEV1 value was 1.7 liters in
the group with rib fractures, and 2.2 liters in the patient group
without fracture (p=0.010).

The mean opioid dose was calculated as 312.5 mg in the
patient group whose operation time was less than 240 minutes. The
mean opioid dose was found to be 391.6 mg in the patient group with
an operation time of more than 240 minutes. No statistically
significant correlation was found between the duration of the
operation and the opioid dose (p=0.399). The mean hospital stay was
9 days in the group of patients with an operation time of less than
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240 minutes, and 7.6 days in the group of patients with an operation
time of more than 240 minutes (p=0.244).

Prolonged air leakage developed in 1 patient in the
intervention group and in 3 patients in the control group. One patient
in the intervention group needed blood transfusion due to
postoperative bleeding. Postoperative hemoptysis developed in 1
patient in the intervention group. Postoperative acute renal failure
developed in 1 patient in the control group. Abdominal defense and
rebound developed in one patient in the intervention group in the
postoperative  period. In the above-mentioned patients,
complications were self-limited without the need for additional
interventions other than conservative treatment. Bronchopleural
fistula developed in 1 patient in the late period after discharge. The
patient was hospitalized and tube thoracostomy was performed.
Eloesser flap was applied to the patient who was diagnosed with
empyema and daily open dressing was applied. In the clinical
follow-up of the patient, sepsis developed and the patient died.
Pneumonia was not observed in any patient in the intervention group
and control group.

DISCUSSION

There was no significant difference between the two groups
in VAS scores, the primary outcome variable of the study. The
secondary outcome variables of the study, length of hospital stay,
drainage time, and mean opioid doses, did not differ significantly in
both groups. Since postoperative complications were rarely
observed, statistical comparison between the groups was not
possible.
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Minimizing the retraction force constitutes the basic logic of
our study. Theoretically, with the reduction of tension in the
thoracotomy line, it is expected that intercostal damage and pain
scores will decrease. The significantly lower frequency of iatrogenic
rib fractures (21%-43%) in the intervention group indicates that the
tension in the thoracotomy line can be reduced. However, the
decrease in tension in the incision line was not reflected in the pain
scores in our study. There may be various reasons for this situation.
First of all, in our study, there was no mechanism that would prevent
the thoracic retractor from compressing the 5th intercostal
neurovascular bundle in both groups. In a study, the 5th intercostal
muscle and neurovascular bundle was turned into a flap, thereby
saving it from being crushed under the thorax retractor [13]. In this
study, significantly lower pain scores were found compared to
patients who underwent routine thoracotomy [13]. In our study,
pericostal suture technique was used when closing the thoracotomy
incision in both groups. In another study, researchers found that the
intra-costal suture technique reduced pain scores compared to the
pericostal suture technique [14]. In the intra-costal suture technique,
it 1s aimed to protect the 6th intercostal neurovascular bundle. In
order to protect the neurovascular bundle, double-edged suture
technique was applied in a study and successful results were
obtained. [15]. In our study, we may have lost what we gained from
reducing the tension in the thoracotomy line due to the destructive
effect of the pericostal sutures and the thorax retractor.

One of the most effective ways to reduce the tension in the
thoracotomy line is to not use the thorax retractor at all. It is very
difficult to provide adequate surgical exposure without using a
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thorax retractor. However, various techniques have been described
over time. It has been shown that the French window and modified
French window techniques significantly reduce thoracotomy pain
compared to other methods [15,16]. However, there are still
concerns about whether adequate surgical exposure can be achieved.
In addition, as a result of developing technology and increasing
knowledge about thoracoscopic surgery, thoracotomy practice is
gradually decreasing and is being replaced by thoracoscopic surgery.
In such a scientific atmosphere, thoracotomy is evolving to be a
method used only in difficult cases and emergencies. In difficult
cases and emergencies, the time to spend on making French
windows may not always be available. While defining a modern
thoracotomy technique, we think that it should be easy and fast to be
applied as well as being painless. In our opinion, although French
window and modified French window techniques are satisfactory in
terms of pain, they are not techniques that can be applied easily and
quickly. The mentioned techniques are also far from providing the
desired exposure in difficult cases.

In our study, it was also found that preoperative pulmonary
function test parameters were strongly associated with iatrogenic rib
fracture. FEV1 percentage (p= 0.006) and FEV1 value (p= 0.010)
were found to be statistically significantly lower in the patient group
with iatrogenic fracture. Patients with impaired pulmonary function
tests in the study population may be considered to have more
advanced chronic obstructive pulmonary disease (COPD). In
patients with advanced COPD, higher rates of physical inactivity,
vitamin D deficiency and systemic corticosteroid use are observed.
These factors are independent risk factors for osteoporosis [17]. In
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patients with impaired pulmonary function test parameters in the
preoperative period, pulmonary function tests are further
deteriorated in the postoperative period due to iatrogenic fractures.
Thus, patients enter a vicious circle. Partial rib resection may be
beneficial for these patients. Although the efficacy of partial rib
resection alone was not demonstrated in our study, partial rib
resection may be part of a holistic approach consisting of an intra-

costal suture technique and an intercostal muscle flap.

In this study, in which a complex and subjective value such
as pain was compared, the study groups were randomized to avoid
possible bias. The advantages of this study are that the cases are
randomized and the information recorded prospectively. Only
patients were blinded as it was not possible to blind the operator. The
Visual Analogue Scale (VAS), which has been proven to be valid in
a wide variety of medical fields, was used to measure the pain score
[18-20].

The relatively low number of patients in our study is a
limitation of this study. The fact that the study was conducted as a
single center limits the results of the study. In our study investigating
pain scores in the early postoperative period, pain and accompanying
morbidity conditions in the late postoperative period were excluded
from the study area.

CONCLUSION

Our study showed that the partial rib resection technique
does not reduce acute post thoracotomy pain. The common idea of
researchers working on thoracotomy pain is that the management of
thoracotomy pain should be done multidisciplinary. Preventive
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surgical techniques alone are not sufficient in the management of
thoracotomy pain. We have a very powerful instrument such as
epidural analgesia. We also have a large number of medical
treatment options available. In addition to these, various branches of
medicine such as algology, physiotherapy and psychotherapy also
help the surgical team in the management of thoracotomy pain.
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Table-1

. Baseline Group Characteristics

Intervention Control (n=16) | P

(n=19) Value
Age 63.5 SD4.8 65.2 SD10,9 0.308
Male, n 16 (%84) 10 (%62) 0.245
Smoking History, 28.9 SD25.8 55SD43.4 0.143
pack/years
FEV 1, % 82.7S8SD15.2 84.5 SD32.6 0.947
FEV 1, liters 2.3 SD0.6 2 SD0.6 0.659
EF, % 56 SD4.4 52.2SD11.7 0.348
Charlson Score 5.4 SD1.5 5.5SD1.8 0.644
BMI, kg/m"2 28.6 SD4.4 27.5 SD9 0.321

FEV1, force expiration volume in 1 second; EF, ejection fraction; BMI, body

mass index.
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Table-2: Clinical Outcomes Among Groups

Intervention Control P
(n=19) (n=16) Value
VAS Score Day 1 6.3 SD2.5 5.9 SD2.8 0.416
VAS Score Day 3 5.4 SD1.8 3.7SD2.4 0.207
VAS Score Day 7 39SD1.4 3.3SDl1.5 0.291
Opioid Dosage, mg 319.2 SD179.7 | 358.3 0.454
SD311.7
Drain Time, days 7 SD1.8 6.2 SD3.3 0.543
Postoperative 7.6 SD1.7 6.8 SD2.7 0.365
Hospitalization Time,
days
Operation Time, minutes | 303.4 SD96 223.3SD54.3 | 0.104

VAS, visual analog scale.
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