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ABSTRACT

Aim: The aim of the study is to share the technique and results of heart surgery performed with right infra-axillary mini
thoracotomy.

Materyal and Method: Between March 2013 and July 2014, 16 heart operations were performed with right infra-axillary mini
thoracotomy incision. Patient data were analyzed retrospectively. These are 6 mitral valve replacement (MVR), 3 aortic valve
replacement (AVR), 2 AVR+MVR, 2 atrial septal defect (ASD) repair, 1 myxoma excision. One of them is AVR+tricuspid ring
annuloplasty operation and MVR performed due to reoperation. Radiofrequency (RF) ablation was also applied to 1 patient
who underwent MVR due to atrial fibrillation. In these operations, thoracotomy was performed through the right anterior
infra-axillary line. A parabolic incision of 6-8 cm was made at the 3¢ intercostal space (ICA) for aortic valve interventions and
at the 4t ICA level for other valve interventions. No special surgical instruments were used in the operations except standard
surgical instruments. All cannulation procedures were carried out through the existing thoracotomy incision.

Results: No mortality or morbidity was observed as a result of the operations. The mean extracorporeal circulation (ECC)
time was 95£11 minutes, and the mean cross clamp (CC) time was 61+9 minutes. There was an average of 380+35 cc drainage.
Extubation time was 7+2.3 hours on average. All patients were taken to the service after 1+0.5 day of intensive care treatment.
They were discharged from the hospital in an average of 6+1.5 days. Incision site infection was not observed in any patient.
No patients were revised due to bleeding. One patient who was ablated for atrial fibrillation (AF) developed postoperative AF
again. He was discharged with medical treatment and speed control.

Conclusion: In this study, we think that heart surgeries with right infra-axillary mini thoracotomy incision may be a good

alternative to standard sternotomy and other minimally invasive methods in heart surgery. With standard surgical instruments
and cannulation through a single incision, not only the mitral valve but also the aortic valve, tricuspid valve and other cardiac

pathologies can be easily intervened. However, very good results are obtained in patients cosmetically.
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INTRODUCTION

Today, median sternotomy is used as the gold standard
incision for heart surgeries (1). For the first time, Lillehei
et al. (2) performed a mitral valve replacement under
cardiopulmonary bypass (CPB) with a right thoracotomy
incision. In recent years, this incision is preferred
especially in reoperations. Minimally invasive methods
have long attracted the attention of cardiac surgeons due
to reasons such as less need for blood transfusion, low
morbidity, good cosmetic results, short intensive care
and hospital stay (3).

Recently, the development of thoracoscopic and robotic
technologies in the health sector has also been reflected
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in minimally invasive cardiac surgery. However, their
financial costs, long operation times and difficult
learning process are still a major problem. Among
the increasingly minimally invasive approaches, mini
sternotomy, anterolateral thoracotomy, and posterolateral
thoracotomy stand out. (4-6). Also, right infra-axillary
mini thoracotomy is another method preferred in recent
years due to its cosmetic results and surgical vision (7).

In this study, we aimed to share the results of heart
surgeries performed using the right infra-axillary mini
thoracotomy method, which is one of the minimally
invasive methods.
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MATERIAL AND METHOD

The results of 16 open heart surgeries performed using
right infra-axillary mini thoracotomy method between
March 2013 and July 2014 were retrospectively
analyzed. Patients’ data were obtained from hospital
digital data and patient files. The study was conducted
in accordance with the Helsinki Declaration of 1964
and later amendments or comparable ethical standards,
and permission was obtained from the institution. All
patients have a consent form for surgery. The study was
approved by the EMSEY Hospital Ethics Committee
(date: 10.8.2014, no: 2014/4).

By examining the data of the patients; diagnoses,
demographic data, comorbidity, types of surgery, CC
and ECC times, postoperative bleeding, amount of
blood products used, reoperation due to bleeding,
mechanical ventilation durations, intensive care
and hospital stay, incision infection, hospital and
postoperative 3-month mortality rates were evaluated.

The operations were 6 MVR, 3 AVR, 2 AVR and MVR,
2 ASD repair, 1 myxoma excision. Two patients who
had previous valve replacement were operated due to
paravalvular leakage. AVR and TA was applied to one
of them, and MVR was applied to the other one.

This method was not applied to patients who had
previously undergone thoracic surgery, received
radiotherapy and whose body mass index was over 30
kg/m?. Operations carried out by the same team.

Electrocardiography, invasive artery monitoring,
central venous pressure monitoring and pulse oximetry
monitoring were performed for all patients who
were taken into the operating room. A foley urinary
catheter and nasal temperature probe were routinely
used before the operation. In addition, external
defibrillation pads were also attached to each patient.
For anesthesia, 30 minutes before the operation, 0.05
mg/kg morphine was administered intramuscularly
for premedication. Intravenous 0.4 mg/kg etomidate
was given for induction. Then, the neuromuscular
blocker 0.8 mg/kg rocuronium was administered.
Sevoflurane anesthetic was started at 2-4% MAC
value. All patients were intubated endotracheally
with a double lumen intubation tube. The patient was
placed in a 60° anterior oblique position with the right
thorax above, and a support pad was placed under the
thorax to raise the thorax. The right arm was abducted
approximately 120° and was suspended over the head
by breaking 90° at the elbow. A 6-8 cm parabolic skin
incision was made from the right anterior axillary
line, targeting the 3rd intercostal space (ICS) for
aortic valve interventions and the 4t ICS for other
interventions. The incision started at the 274 ICA level
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and was extended to the 5% ICS level. The size of this
incision may vary according to the height and weight
of the patient. Except for the intercostal muscles,
no muscles or ribs were cut. When the skin and
subcutaneous tissues reached the target costal space,
right lung ventilation was stopped and the thorax was
entered. Conversion to median sternotomy was not
required in any patient. The lung was excluded and the
heart was reached. The pericardium was opened 2 cm
above the phrenic nerve. The pericardium was hung
from various points on the thorax wall with the help
of multiple 1/0 silk sutures (Figure 1). In this way, the
most appropriate exposure for the surgical procedure
was achieved by ensuring that the heart came close
to the right thorax. Cannulation sutures were placed.
After heparinization, when the appropriate activated
coagulation time (ACT) reached the value (ACT=400
sec), the standard cannulation procedure was started.
Arterial cannulation was performed from the aorta in
all cases. A single two-stage venous cannula was placed
through the right atrium auricle for aortic valve surgery
(Figure 2). For others, bicaval venous cannulation was
performed. Vena cava superior and vena cava inferior
turned. Routinely, cardiac arrest was achieved with
standard isothermal blood cardioplegia and CPB was
initiated. For mitral valve interventions, the mitral
valve was reached through the right atrium using
the transseptal route. Mechanical prosthetic valves
were used for valve replacements. Standard surgical
instruments were used in all of these operations.
There was no need to use an extra surgical instrument.
Cannulation was done through the thoracotomy
incision. The cross clamp was placed through the
middle thoracotomy incision. Temporary pacemaker
wire was placed in all patients. Temporary pacemaker
wire was placed in the heart before the cross clamp
was lifted and the heart was working. At the end of the
operation, a thoracic drain was placed in the thorax
from the 7th ICA. The ribs were approximated with
three absorbable sutures. Tissue layers were sutured in
accordance with anatomical folds. A skin suture line
of approximately 6-8 cm was formed (Figure 3). After
the operation, the patients were taken to intensive care
by changing the double lumen intubation tube with a
single lumen tube.

SPSS for Windows version 15.0 pocket program (SPSS
Inc., Chicago, IL, USA) was used for the statistical
analysis. Arithmetic mean and standard deviation as
measures of central tendency in numerical data with
normal distribution; Median, minimum and maximum
values were used in numerical data that did not show
normal distribution. Categorical variables are shown
as percentages.
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Figure 2. Cannulation and aortic valve replacement

RESULTS

A total of 16 patients underwent cardiac surgery with
a right infra-axillary mini thoracotomy. 9 of them were
men and 7 of them were women. The average age was
47.5%£11.2 years, the mean weight was 73.4+9.2 kg,

Figure 3. Thoracotomy skin incision

Incision scar

Figure 4. The cosmetic result of the postoperative incision

and the average body mass index was 25.3+3.2 kg/m”.
Diabetes mellutus, renal insufficiency and hypertension
were not present in any of the patients. Demographic and
comorbidity data are shown in Table 1.

Table 1. Preoperative and comorbitide data

MVR AVR AVR+MVR AVR+TRA Reoperation MVR Reoperation ASD MYXOMA
Age (mean) 54+11.4 45+8.5 61+12.1 65+14.3 75 22 31
Weight (mean) 63.16 87 77 75 80 67.5 71
Height (mean) 1.68 1.8 1.61 1.72 1,78 1.68 1.74
Male 3 1 1 1 1 1 1
Female 3 2 1 - - 1 -
BMI (mean) 224 26.9 29.7 254 25.24 23.9 23.5
BSA (mean) 1.72 2.07 1.81 1.88 1,95 1.77 1.85
COPD 2 1 1 = = = =
HT - - - - - - -
DM - - - - - - -
CRF - - - - - - -
AVR: Aortic valve replacement, MVR: Mitral valve replacement, ASD: Atrial septal defect,
TRA: Tricuspid annuloplasty, BMI: Body mass index, BSA: Body surface area, COPD: Chronic obstructive pulmonary disease, HT: Hypertension, DM: Diabetes mellitus, CRF:
Chronic renal failure.
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Mitral valve replacement, AVR, AVR and MVR, ASD
repair, myxoma excision, reoperation AVR+TRA,
reoperation MVR operations were performed on the
patients. The data are shown in Table 2.

Table 2. Cardiac pathologies and surgeries performed

n
MS 4
- MF 2
awve AF 1
diseases
AS 2
AF+MF 1
Paravalvular aortic 1
R . valve leak+TF
eoperation
P Paravalvular 1
mitral valve leak
Other heart ASD 2
diseases Miksoma 1
Single valve MVR 6
surgery AVR 3
Double val
oublevalve i MVR 2
O tions ey
pera ASD repair 2
Myxoma excision 1
Others v .
Reoperation AVR+TRA 1
Reoperation MVR 1
MS: Mitral stenosis, MF: Mitral failure, AS: Aortic stenosis, aortic gailure, TF:
Tricuspid failure, AVR: Aortic valve replacement, MVR: Mitral valve replacement,
ASD: Atrial septal defect.

The mean cannulation time was 50+9 minutes, the
mean ECC time was 95+11 minutes, and the mean CC
time was 61+9 minutes. The mean extubation time was
7%2.3 hours. Incision site infection did not develop in
patients. The intensive care stay of the patients was 1+0.5
days and the hospital stay was 6+1.5 days. No mortality
was observed in the 3-month follow-up of the patients.
Operative and postoperative data are shown in Table 3.

Table 3. Intraoperative and postoperative data

meanzstd
Average cannulation time (min) 50+9
ECC time (min) 95+11
Cross clamp time (min) 61+90
Intensive care stay (day) 1+0.5
Hospital stay (day) 6£1.5
Average drainage (cc/day) 380£35
Blood transfusion (ES/unit) 1.57+1.13
Extubation time (hrs) 7+2.3

Postoperative incision infection 0
Postoperative atrial fibrillation
Low cardiac output syndrome
Exploration by bleeding
Stroke

Sepsis

Pulmonary complication
Postoperative pacemaker
Renal insufficiency

Hospital mortality

ECC: Extra corpareal circulation

Sl © B © = © IS © I

189

DISCUSSION

The most important advantage of right infra-axillary mini
thoracotomy is the minimum injury that occurs during
surgery. In addition to the small incision made, reaching
the thorax through the muscle tissue without cutting any
muscle or bone tissue during thoracotomy causes the
surgical injury to be minimal (8). Another advantage is that
a very good cosmetic result is obtained with a short skin
incision under the armpit. There is no visible incision like
in the median sternotomy and anterolateral thoracotomy
incision (Figure 4). Kaneda et al. (9) conducted a study
with right infra-axillary thoracotomy on 20 patients. They
stated that this technique could minimize skin incision and
improve both cosmetic and functional results compared to
the methods previously described. In addition, incisions in
the foreskin tend to result in hypertrophic scarring, such
as in the shoulder or groin areas. Anterior chest surgical
incisions can be easily seen and attract attention. This may
be a cause of social maladjustment in patients (10).

Heart surgeries with thoracotomy first started as simple
ASD repair operations (11). Despite the advantages of
minimally invasive cardiac surgery, its development in the
world is slow. Only 5 to 10% of isolated valve operations
in the USA and Europe have been performed using a
minimally invasive approach (12). We have shown that
procedures such as ASD, myxoma excision, reoperations,
AVR, MVR or double valve interventions, as well as RF
ablation for atrial fibrillation can be easily performed with
this method.

Today, femoral artery-vein cannulation is frequently
performed in open heart surgery performed with
minimally invasive methods) (13,14). In this method,
cannulation is performed from a single incision without
the need for femoral cannulation and the surgery can be
carried out more practically. Thus, incision infection that
may originate from the inguinal region and injuries to the
artery (dissection in the femoral artery, thromboembolism
in the artery or vein, aneurysm, bleeding, leg ischemia,
incision infection) will be avoided (15). Although surgeons
have prejudices about the approach to the aorta, an aortic
exposure similar to the median sternotomy is obtained.
The aorta can be safely intervened. Another advantage
is that it does not require special surgical instruments
during the procedure and there are no additional costs
caused by these. It is an easy method to learn and practice
compared to other minimally invasive methods such as
thoracocospopic and robotic surgeries.

Although it seems like a disadvantage that the pre-
cannulation preparation period takes longer than the
standard sternotomy method during the learning period,
this period is shortened with the practical application in
the studies. Masuda et al. (16) performed 126 isolated
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aortic valve surgeries using right infra-axillary mini
thoracotomy. In this study, they stated that this learning
process could occur with approximately 40 patients. We
think this process will be completed in much less cases.
In our study, the mean cannulation time was determined
as 5019 minutes. Since an exposure similar to median
sternotomy can be obtained, total ECD and CC times are
not very different from each other (17). In the study, the
mean duration of ECD was 95+11 minutes, and the mean
duration of CC was 61+9 minutes.

Re-exploration due to bleeding and tamponade leads
to morbidity such as increased blood transfusion,
development of infection, prolonged ventilation,
neurological problems and renal failure. Technological
advances in cardiac surgery and the development of CPB
techniques and equipment have reduced these rates. In
recent studies, these rates have decreased to around 3%
(18). In median sternotomy, bone incision and related
increase in the amount of bleeding are found less in the
postoperative infra-axillary method (19). While the mean
amount of bleeding in cardiac surgery performed with
sternotomy was 589+136 cc/day in studies performed, they
were found to be 351463 cc/day in cases performed with
thoracotomy (20). In our study, the average postoperative
drainage amount was found to be 380+35 cc/day, and there
were no patients undergoing revision due to bleeding and
tamponade.

In cardiac surgery cases requiring CPB, coagulation factors
and platelets are consumed depending on the size of the
surgical area, overactivation of the hemostatic system,
hemodilution, inflammation and the mechanical effects
of the perfusion system. Therefore, it is inevitable that
the need for transfusion will increase in the perioperative
and postoperative period (21). Transfusions performed
in cardiac surgery, where blood use is needed so much,
also brings complications. The amount of bleeding brings
along the negative effects of blood transfusion (22).
Postoperative bleeding may be excessive as a result of
the instability of the periosteum and bone in sternotomy.
Infra-axillary thoracotomy is a less traumatic method that
can be reached to the thorax and heart without cutting
muscle and bone tissue. (23). Kalender et al. (24), in their
study on 137 patients, showed that blood transfusion of
2 units or more in cardiac surgery negatively affected
mortality and morbidity. In our study, it was found that an
average of 1.57+1.13 units of erythrocyte suspension was
used. In heart surgeries performed with sternotomy, this
rate is above 2 units on average (25).

Respiratory support with a prolonged ventilator may
disrupt the stability of the sternum, as well as cause post-
extubation pain and increased secretion, atalectasis and
fever as a result of respiratory muscle fatigue. Long-term
physiotherapy is required to prevent these complications

and to strengthen the respiratory muscles. As a result,
the intensive care treatment process may be prolonged.
Respiratory physiology changes and related complications
due to thoracotomy, stay in the ventilator and intensive care
periods are shorter (26). In this study, the mean duration of
stay in the ventilator was 7+2.3 hours, the duration of stay
in the intensive care unit was 1+0.5 days and the hospital
stay was 6x1.5 days. These results are consistent with the
literature. One of the most feared complications in open
heart surgery is sternum infection. Sternal detachment,
superficial surgical site infection and deep surgical site
infections were evaluated in patients who underwent
standard sternotomy and were found to be 1%, 3.4%, and
2.5%, respectively (27). The risk of sternal dehiscence,
sternal infection and mediastinitis is protected with right
infra-axillary thoracotomy.

Studieshaveshownthattherightinfra-axillarythoracotomy
incision is mostly made vertically (28,29). We performed
the thoracotomy skin incision parabolically to reduce skin
necrosis due to tension caused by the thorax retractor. This
also gave us a larger exposure area. In addition, since it
is an incision suitable for the anatomy of the breast tissue
in women, it allows penetration into the thorax without
touching the breast tissue. This provides an advantage in
wound healing. While sternotomy surgery requires a lying
position, sternal support brace and movement restriction
in order to prevent sternal dehiscence during the healing
process, infra-axillary thoracotomy does not require
any movement restriction after 24 hours. This provides
convenience in respiratory rehabilitation (coughing,
secretion removal). As a result, it enables the patient to
adapt more easily to daily life (30). In a meta-analysis
performed MVR operation with right mini thoracotomy,
the mortality rates were similar to those performed with
MVR with median sternotomy (31). In the 3-month
follow-up of the patients, echocardiography findings were
normal and no mortality was observed.

Limitations: The first limitation of the study is that it is
a single center. The second limitation is that it was done
retrospectively. The third limitation is the small number of
patients in the study group.

RESULT

We think that the right infra-axillary mini torochatomy
method can be used safely in many heart surgeries
including multiple valve procedures. In addition to a
good cosmetic result, we recommend the right infra-
axillary mini thoracotomy method in suitable patients
to reduce intensive care and hospital stays, protect from
sternum infections, return to normal daily activities
without the need for movement restriction, and a quality
life physically and psychologically.
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