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Periareolar endoscopic minimally invasive cardiac surgery:
postoperative scar assessment analysis
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Key question

Is periareolar endoscopic MIMVS patient-satisfying wit
h regards to cosmetic and sensory function outcome?

|

Key finding(s)

Periareolar endoscopic MIMVS is safe, efficient and
cosmetically appealing.

|

Take-home message

Periareolar endoscopic MIMVS is safe and allows for
complex mitral valve and concomitant surgery.
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Abstract

OBJECTIVES: The standard approach for minimally invasive cardiac surgery (MICS) for repair of the atrioventricular valves is a right
lateral minithoracotomy. In this study, we report our experience with a periareolar endoscopic approach, which aims at an optimal
cosmetic outcome while preserving optimal clinical outcomes.
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METHODS: All patients underwent periareolar endoscopic MICS using high-definition three-dimensional endoscopic visualization with-
out additional rib-spreading. Patients presented with degenerative and/or functional mitral regurgitation. Patients undergoing concomi-
tant tricuspid valve surgery, cryo-ablation, patent foramen ovale closure, left atrial appendage occlusion and/or left atrial myxoma extirpa-
tion were included. This descriptive article analysed the aesthetic and functional outcome of the periareolar scar using 5 most common
and clinimetrically sound scar assessment scales. For statistical analysis of the scar assessment grading scales, box and whisker plots were
calculated depicting median, interquartile range and high and low range data points.

RESULTS: Median scar assessment scale scores for n =100 male patients (response rate 100/109; 91.7%) were 2 [1, 4], 7.5[6, 9], 11 [8, 14], 3
[2, 3] and 10 [9, 11] for the Vancouver scar scale, Manchester scar scale, patient scar assessment scale, Stony brook scar evaluation scale
and Dermatology Quality of Life Index scale, respectively. Ninety-seven patients received mitral valve repair, 7 mitral valve replacement,
whereas 5 had left atrial myxoma extirpation. Concomitant tricuspid annuloplasty, cryo-ablation, left atrial appendage occlusion and pat-
ent foramen ovale closure surgery were performed in 12, 29, 5 and 8 patients, respectively. Median procedure, cardiopulmonary bypass
and cross-clamp times were 169.5[154.3, 189.3], 111.5 [97, 127], and 68.5 [58.8, 81] min, respectively.

CONCLUSIONS: Periareolar endoscopic MICS is safe and cosmetically appealing. It is feasible and allows for complex mitral valve repair,
mitral valve replacement and concomitant surgery. Data from 5 scar assessment scales suggest that this technique delivers patient-

satisfying results regarding functional and cosmetic outcomes.

Keywords: Cardiac surgery « Minimally invasive « Endoscopic * Periareolar approach « Mitral valve

ABBREVIATIONS

3D Three-dimensional

CPB Cardiopulmonary bypass

DQLI Dermatology Quality of Life Index

HD High-definition

MICS Minimally invasive cardiac surgery

MIMVR Minimally invasive mitral valve repair

MIMVS Minimally invasive mitral valve surgery

MSS Manchester scar scale

PSAS Patient scar assessment scale

RLMT Right lateral mini-thoracotomy

SBSES Stony Brook scar evaluation scale

VSS Vancouver scar scale
INTRODUCTION

Minimally invasive mitral valve repair (MIMVR) surgery has
evolved as a routine procedure in specialized centres [1]. Patients
after MIMVR enjoy earlier return to activity, less wound infections,
less trauma and faster recovery [2]. The most widely used MIMVR
approach is performed through a right lateral mini-thoracotomy
(RLMT) mostly under direct vision with two-dimensional video as-
sistance [3] More recently, periareolar endoscopic three-
dimensional (3D) high-definition (HD) minimally invasive cardiac
surgery (MICS) was developed to enable the treatment of the
atrioventricular valves through even smaller incisions. This ‘percu-
taneous’ approach reduces the surgical trauma further [4]. The
periareolar approach in minimally invasive mitral valve surgery
(MIMVS) consists of a small convex incision that straddles along
the right areolar border through which the surgeon gains access to
the heart through the 3th, 4th or 5th intercostal space without
traumatic rib-spreading [5-9]. With regard to plastic and recon-
structive surgery, zigzag transareolar approaches closely approxi-
mate the nipple and improve exposure, but scar appearance
remains problematic, and there is a risk of ductal injury and capsu-
lar contracture. Zelken et al. [10] performed 11 augmentation
mammoplasties through a transareolar-periareolar incision. They
were able to show that nipple sensation was maintained or im-
proved in 100% of patients surveyed, with all patients being satis-
fied [10]. Transareolar-periareolar scars were well tolerated in

their series and they did not observe infection or sensory distur-
bances [10].

In this study, we report our experience with the periareolar ap-
proach during endoscopic MIMVS as well as report cosmetic and
functional outcomes using postoperative scar assessment scales.

PATIENTS AND METHODS
Ethics statement

The corresponding local ethics committee (Charité Medical
School, Berlin, Germany) approved the study, which complies
with the Declaration of Helsinki (ethical approval number: EA4/
090/18). Patient’s informed consent was waived due to the retro-
spective nature of the study.

Patient population

Between November 2017 and January 2019, we retrospectively ana-
lysed our in-house minimally invasive mitral/tricuspid valve surgery
database for male patients who underwent periareolar MICS using
HD 3D endoscopic visualization without additional rib-spreading. As
depicted in Table 1, patients with anterior, posterior and/or bileaflet
degenerative mitral valve regurgitation, atrial and/or ventricular
functional mitral valve regurgitation and/or left atrium tumour were
included in this study. We did not exclude patients receiving con-
comitant tricuspid valve surgery, redo mitral valve surgery, left atrial
appendage occlusion, left atrial cryo-ablation, patent foramen ovale
closure, surgery due to atrioventricular valve endocarditis and/or pa-
tient presenting with severely calcified valve structures.

Scar assessment scores

We analysed functional, cosmetic and psychological consequen-
ces of the periareolar incision. These variables were assessed
through a questionnaire including several reliable, consistent, fea-
sible and valid scar assessment scales.

Vancouver scar scale. The Vancouver scar scale (VSS) is the
most widely used rating scale for scars [12-14]. Four physical
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Table 1: Pathology distribution and procedural data

Variables Patients operated upon
endoscopically via the
periareolar RLMT
approach

(n=109)

Degenerative MV regurgitation (type I1) 93 (85.3%)

AML prolapse 21 (22.6%)
PML prolapse 76 (81.7%)
Bileaflet prolapse 16 (17.2%)

Functional MV regurgitation 9 (8.3%)
Atrial (type 1) 5(55.6%)
Ventricular (type Il1b) 4 (44.4%)

MV infective endocarditis 5 (4.6%)

MV annular calcification 101 (92.7%)
No 2(1.8%)
Anterior 6 (5.5%)
Posterior 0 (0%)
Anterior + posterior

Surgery 97 (89%)
MV repair 5 (4.6%)
MV replacement (biological) 2 (1.8%)
MV replacement (mechanical) 5 (4.6%)
Left atrial tumour extirpation

MV repair (n=97/109) strategy 75 (77.3%)
PML neochords 17 (17.5%)
AML neochords 37 (38.1%)
Leaflet cleft closure 5 (4.6%)
Isolated ring annuloplasty 2(2.1%)
Leaflet triangular resection 0 (0%)
Edge-to-edge (Alfieri stitch)

MV repair rate for when judged ‘likely’ 97 (100%)
repairable by a multidisciplinary team?

MV repair (n=97/109) attempts® 93 (95.9%)
One effort 4(4.1%)
Two efforts

Mitral annuloplasty model (n=97/109) 86 (88.7%)
Carpentier-Edwards Physio Il ring 3(3.1%)
LivaNova Memo 3D ring 6(6.2%)
LivaNova Memo 4D ring 2(2.1%)

Cosgrove-Edwards band
Concomitant surgery
Left atrial Cox-maze IV

54 (49.5%)
29 (53.7%)

PFO closure 8(14.8%)
Tricuspid valve repair 12 (22.2%)
LAA occlusion 5(9.3%)

Categorical variables are presented as absolute numbers with correspond-
ing percentages.

“According to the example targets for surgical outcomes in repair of MV
prolapse published by Chambers et al. [11].

POne MV repair attempt is defined by 1 mitral repair effort during 1 cross-
clamp session.

AML: anterior mitral leaflet; LAA: left atrial appendage; MV: mitral valve;
PFO: patent foramen ovale; PML: posterior mitral leaflet; RLMT: right lateral
mini-thoracotomy.

The bold refers to the overall amount of patients that presented with
"Degenerative MV regurgitation (type 1) or with "Functional MV
regurgitation".

characteristics are scored: height, pliability, vascularity and pigmenta-
tion, and each variable includes ranked subscales that are summed
up to obtain a total score ranging from 0 to 13, with O representing
normal skin and higher values indicating worse scars [13-15].

Manchester scar scale. The Manchester scar scale (MSS)
includes 6 items: contour, texture, colour, distortion, shiny sur-
face and overall patient's opinion [12, 13, 16]. Each of the first

4 parameters is given a score between 1 and 4 [12, 16]. Whether
a scar is matte or shiny is recorded (1 and 2 points, respectively),
and the patient’s overall rating is measured on a 0-10 visual ana-
log scale [12, 16]. The total score is obtained by summing up the
6 items; higher values indicate worse scars [12, 13, 16].

Patient scar assessment scale. The patient scar assessment
scale (PSAS) contains 6 items which are scored numerically and
ranges from 6-60 points: scar colour, pliability, thickness, relief,
itching and pain [12, 13, 17, 18]. Six points represent normal skin
and higher values indicate worse scars. The PSAS has been
proven to have a good internal consistency [12, 13, 17, 18].

Dermatology Quality of Life Index. The Dermatology Quality
of Life Index (DQLI) questionnaire has played an important role
in assessing dermatology-specific health-related quality of life
and has affected several medical decision-making processes [12,
13, 16, 19]. It is a simple 10-question validated questionnaire and
the most frequently used instrument in studies of randomized
controlled trials in dermatology and ranges from 9 to 36 points
[12, 19]. Nine points represent normal skin and higher values in-
dicate worse scars.

Stony Brook scar evaluation scale. The scars are assigned
0-1 point for the presence or absence of the following: a width
greater than 2mm at any point of the scar, a raised (or de-
pressed) scar, a darker colouration than surrounding skin, any
hatch or staple marks, an overall poor appearance [12, 13, 16].
The Stony Brook scar evaluation scale (SBSES) measures overall
cosmetic appearance and ranges from 0 to 5 points [12, 13, 16];
higher values indicating better scars.

Surgical technique

All patients underwent periareolar MICS using HD 3D endo-
scopic visualization without additional rib-spreading, the details
of which have been previously described in the literature [1-3,
21, 22]. The periareolar approach for MICS in male patients
entailed a 3-cm small convex incision that straddled the right
areolar border (~50% of the inferior or lateral areolar circumfer-
ence) [21] (Fig. 1). It was important that the outlines or contour
of the right aureola were large enough; therefore, obesity was a
relative contra-indication and patients with a BMI of >25 kg/m?
were not promptly excluded from this technique. The patient
was connected to cardiopulmonary bypass (CPB) by peripheral
cannulation of the femoral artery and vein. The Endoreturn arte-
rial cannula (21 or 23FR) was typically used for arterial perfusion
but if the size of the arterial cannula was rather small, a higher ar-
terial line pressure should have been expected [4]. During periph-
eral retrograde arterial perfusion, the CPB arterial line pressure
behind the oxygenator should not have exceeded 400 mmHg. If
this would have been the case, an additional arterial perfusion
cannula should have been placed on the contralateral side.

Mitral valve repair for degenerative mitral valve regurgitation
was most commonly performed utilizing the Goretex neochordae
‘Loop technique’ [23]. An annuloplasty ring was implanted to sup-
port the repair (Fig. 2). Mitral valve competency was restored in
patients with Barlow's disease or bileaflet disease utilizing a dif-
ferent techniques from leaflet resection to leaflet preserving tech-
niques mainly using neochordae.
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C

Figure 1: The periareolar incision during endoscopic minimally invasive cardiac surgery throughout the procedure. The minimally invasive periareolar approach
during minimally invasive cardiac surgery in male patients entails a 3cm small convex incision that straddles the right areolar border. (A) Incised periareolar skin.
(B) Periareolar right lateral mini-thoracotomy high-definition three-dimensional endoscopic minimally invasive cardiac surgery; a soft-tissue retractor through the
right lateral mini-thoracotomy enhances the surgical working port. (C) Aesthetically appealing postoperative result.

Figure 2: Setup: periareolar endoscopic high-definition three-dimensional minimally invasive mitral valve surgery. (A) The surgeon operating on the mitral valve en-
doscopically with 3D glasses. Peripheral cardiopulmonary bypass with endoaortic balloon occlusion clamping. (B) Periprocedural result after mitral valve repair

(annuloplasty + pre-measured loops to the free edge of the posterior mitral leaflet).

Statistical analysis

Categorical variables are presented as absolute numbers with corre-
sponding percentages. The Shapiro-Wilk test was used to test for
normal distribution of the variables. Normal distributed continuous
variables are presented as mean with standard deviation. Not normal
distributed continuous variables are presented as median with inter-
quartile range [25th percentile, 75th percentile]. The manuscript is
limited to descriptive statistics without group comparisons. The statis-
tical analyses were performed with SPSS® from IBM® Version 27.

RESULTS

One hundred and nine male patients (median age 58.5years
[48 years, 68years]) underwent periareolar RLMT HD 3D endo-
scopic MICS using the endo-aortic balloon occlusion technique.
Detailed baseline characteristics are reported in Table 2. Regarding
the cannulation technique for CPB, most patients were cannulated
utilizing the peripheral surgical open cut-down technique [99
patients (90.8%) vs 10 patients who were cannulated using the per-
cutaneous approach (9.2%)]. More than 80% of the patients re-
ceived Custodiol for cardioplegic arrest and the calculated median
aortic cross-clamp time was 68.5min [58.8 min, 81 min]. Further

details regarding intraoperative outcome are illustrated in Table 3.
The median VSS score was 2 [1, 4], whereas the median patient
scar assessment score was 11 [8, 14]. Median MSS, SBSES and
DQLI were 7.5 [6, 9], 3 [2, 3] and 10 [9, 11], respectively. The scars
were assessed at an average of 4.9 months after the operation
(range, 2-15months; median, 9 months). The response rate was
100/109 (91.7%). More details concerning the postoperative scars
are shown in Table 4. Figure 3 depicts the distribution of the 5 scar
assessment scale scores by ways of box plots. There were no peri-
operative strokes (0%) and no myocardial infarctions (0%). Five
patients (4.6%) were taken back to the operating room and needed
surgical revision due to bleeding. Median left ventricular function
was good (55% [50%, 60%]) upon discharge from the hospital and
only 1 patient (0.9%) required perioperative pacemaker implanta-
tion. More than 98% (n=107) of patients left the hospital with no/
trace mitral regurgitation. Thirty-day mortality rate was 0%. More
details about the postoperative outcomes are depicted in Table 5.

DISCUSSION

The periareolar approach was developed to further reduce the
trauma of endoscopic MICS [5-8, 24, 25]. This approach, which
has been used for decades in aesthetic and/or reconstructive
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Table 2: Baseline characteristics of the patient population

Table 3: Intraoperative outcome

Variables Patients operated upon endoscopically via Variables Patients operated upon endoscopically
the periareolar RLMT approach via the periareolar RLMT approach
(n=109) (n=109)
Age (years) 58.5[48, 68] Peripheral cannulation
Male sex 109 (100%) Surgical open cut-down 99 (90.8%)
Log. EuroSCORE | 2.32[1.51,4.79] Percutaneously 10 (9.2%)
EuroSCORE Il 0.67 [0.56, 0.95] Cross-clamping method
MV STS PROM 0.52[0.28, 0.8] Endoaortic balloon occlusion 109 (100%)
Body mass index (kg/m?) 25[23.2,27.5] Transthoracic external clamp 0 (0%)
Body surface area (m?) 2.02(x0.2) Fibrillating heart 0 (0%)
Chronic lung disease® Cardioplegia
No 99 (90.8%) Custodiol 91 (83.5%)
Mild 2 (1.8%) Del Nido 18 (16.5%)
Moderate 5 (4.6%) Overall procedure time (min) 169.5[154.3,189.3]
Severe 3(2.8%) CPB time (min) 111.5[97, 127]
Chronic kidney disease® 8(7.3%) Cross-clamp time (min) 68.5[58.8, 81]
PrTOP NYHA classification 34(31.2%) Categorical variables are presented as absolute numbers with correspond-
— ing percentages. Normal distributed continuous variables are presented as
I 54 (49.5%) o o ° X
mean * standard deviation. Not normal distributed continuous variables
1 21 (19.3%) d di ith i i 25th ile. 75th
Y 0(0%) are pregler]1te as median with interquartile range [25th percentile, 75t
percentl el.
P LVEF (%
P:ZE R\\//EF((%)) 28 Eg gg% CPB: cardiopulmonary bypass; ; RLMT: right lateral mini-thoracotomy .
Left atrial tumour 5 (4.6%)
Previous cardiac surgery
SAVR 1(0.9%) _ _ ) ) )
CABG 3(2.8%) (right nipple) who presents with (complex) mitral valve disease
MV clipping (TEER) 1(0.9%) and/or additional cardiac pathologies. Despite the microinvasive
MV replacement 0(0%) incision, both valve replacement and valve repair and concomi-
MV repair 5 (4.6%) d b lished
Mitral regurgitation tant. procedures can be accomplished. . .
No/trace 5 (4.6%) Figure 3 and Table 4 suggest satisfying aesthetic and functional
Mild 1(0.9%) outcome after scar validation by the patients postoperatively.
Moderate 20(18.3%) The PSAS has 6 domains: all domains are graded by the patient
Severe 83(761%) 10-point scale; 1 indicates the best ¢ | result
Mitral stenosis on a 10-point scale; 1 indicates the best or most normal resu
No/trace 102 (93.6%) and 10 indicates the worst or most disfiguring result [27]. A sum-
Mild 0(0%) mary score of 6 corresponds to normal skin, and 60 is the worst
2"°derate ;Egg:ﬁ’i scar imaginable to the patient [27]. As shown in Fig. 1 and
evere .70 . . . .
Tricuspid regurgitation Taple 4, the median PSAS score in our group was 11.[8, 14], indi-
No/trace 73 (67%) cating that the periareolar scar was being perceived by the
Mild 24 (22%) patients as near to normal skin. Utilizing the PSAS and VSS scar
gﬂeogferate ggz‘;i assessment scales, OConnell et al. [27] showed in their compara-
Vi .0/, . . . -
Atrial fibrillation tive study (conventional access parathyroidectomy versus mini-
Paroxysmal 14 (12.8%) mal access parathyroidectomy) that >90% of their patients
Persistent 13 (11.9%) assessed believed their scar cosmesis to be excellent or good
Permanent 4(3.7%)

Categorical variables are presented as absolute numbers with corresponding
percentages. Normal distributed continuous variables are presented as mean *
standard deviation. Not normal distributed continuous variables are presented
as median with interquartile range [25th percentile, 75th percentile].

#Chronic lung disease is defined according to the STS Risk Calculator defini-
tion (https://riskcalc.sts.org/stswebriskcalc/calculate).

PChronic kidney disease is defined as > moderately impaired renal function
(50-85 ml/min).

CABG: coronary artery bypass grafting; LVEF: left ventricular ejection fraction;
MV: mitral valve; NYHA: New York Heart Association; MV STS PROM: mitral
valve Society of Thoracic Surgeons-predicted risk of mortality; RLMT: right
lateral mini-thoracotomy; RVEF: right ventricular ejection fraction; SAVR: sur-
gical aortic valve replacement; TEER: transcatheter edge-to-edge repair.

surgery, showed low rates of complications with excellent aes-
thetic outcomes [10, 26].

Periareolar MIMVS is currently our approach of choice espe-
cially for male patients with a large enough periareolar border

(median PSAS 9 [6, 15]; median VSS 2 [1, 5]). We believe that this
report can be used as a benchmark for good cosmetic outcome
concerning PSAS and VSS scar assessment scales. In our cohort,
median VSS (2 [1, 4]) (Table 4) was found to be the same value as
in their report, which leads to our conclusion suggesting that our
patients were satisfied with the periareolar cosmetic result.
Moreover, the MSS, which is a validated tool and has been used
in other studies to assess scar aesthetics [28], has been shown to
have a high correlation with histology and a good inter-rater reli-
ability [16]. Yang et al. [28] analysed scarring cosmesis of a surgi-
cal wound by using the MSS tool at the third month after
supraclavicular thyroidectomy. At the 3rd month after surgery,
they found high satisfaction levels utilizing validated Patient
Satisfaction Assessment Forms and an MSS score that ranged be-
tween 5 and 7 [28]. The postoperative findings concerning the
MSS in our cohort (median 7.5 [6, 9]) are in line with their data
and suggest perception of good cosmetic results and overall pa-
tient satisfaction. Furthermore, in a retrospective comparative
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case-control study of patients with facial lacerations who under-
went post-surgical closure scar management, Suh et al. [29] mea-
sured median SBSES scores of 3.1 at 3months and 3.7 at
6 months for the standard group and 2.37 at 3 months and 3.95
at 6 months for the multimodality group (P=0.007). The multi-
modality (i.e. botulinum toxin, CO, factional laser, triamcinolone
and scar revisions were performed within 6 months) group out-
performed the standard (i.e. no further wound/scar manage-
ment) group with respect to PSAS and VSS scores, while the
SBSES and visual analog scale increased, indicating an overall
scar improvement over time and patient contentment [29]. These
reported data are pursuant to our scar assessment scale score
values (e.g. median SBSES 3 [2, 3] at an average of 4.9 months af-
ter the periareolar MIMVR operation).

The above-mentioned scar assessment scales (PSAS, VSS, MSS
and SBSES) mainly assess postoperative scar morphology and ap-
pearance (e.g. pigmentation, pliability, vascularity, height, colour-
ation, width and texture). In contrast, the DQLI analyses
psychological effects and how the scar affects patients’ lives. As

Table 4:  Scar assessment scale scores for n=100/109 (91.7%)
patients

Variable Patients operated Score range per
upon endoscopically scar assessment
via the periareolar scale
RLMT
approach

VsS 2[1,4] 0-13

MSS 7.51[6,9] 5-16

PSAS 11[8,14] 6-60

SBSES 3[2,3] 0-5

DQLI 10[9, 11] 9-36

The questionnaires were sent to the patients’ home and, thus, the scars
assessed at an average of 4.9months after the operation (range,
2-15 months; median, 9 months). The response rate was 100/109 (91.7%).
Variables are depicted as median with interquartile range [25th percentile,
75th percentile].

DQLI: Dermatology Quality of Life Index; MSS: Manchester scar scale; PSAS:
patient scar assessment scale; RLMT: right lateral mini-thoracotomy; SBSES:
Stony Brook scar evaluation scale; VSS: Vancouver scar scale.
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stated by Draaijers et al. [18], lower classification numbers are as-
sociated with better scar cosmesis, and therefore, we believe that
our cohort with a median DQLI of 10 [9, 11] (DQLI score range
9-36) experienced a mild psychological impact. Yet, Finlay and
Khan [30] completed the DQLI questionnaire on 100 healthy vol-
unteers (no scarring) and showed a low mean score (1.6, SD 3.5).

Nevertheless, in regard to the SBSES, PSAS and DQLI outlier, as
shown in Fig. 3, 1 patient seemed not satisfied with the cosmetic
result of his postsurgical scar—this was due to the fact that the
scar was raised, itching and painful. We recommended surgical
correction and referred our patient to an outpatient aesthetic
surgical department.

On the other hand, clinical scar assessments are subjective and
the patient’s own view of the scar may be very influential in de-
termining the patient’s quality of life, irrespective of the actual
physical characteristics of the scar. Therefore, we used 5 different
scar assessment scales to produce a thorough scar assessment of
the periareolar scar. Standardized, verified and certified trans-
lated questionnaires were used. The scar assessment scales score
show that patients are satisfied with the aesthetic component of
the scar and its functional outcome. The latter is attributable to
minimal surgical trauma and the absence of rib-spreading.

In 4.6% of cases, a reoperation for bleeding was necessary due to
inadequate coagulation and, in 2 cases, for arterial bleeding from
the intercostal muscles. Due to the use of a soft-tissue retractor to
enhance the periareolar mini-thoracotomy access, smaller intercos-
tal muscle arteries are compressed during surgery. After termination
of the operation and mostly when the patient is fully warmed to a
normal body temperature, these small arteries vasodilate and may
start bleeding incessantly. All re-thoracotomies for bleeding were
managed via the original periareolar access site. One patient was
taken back to the operating theatre on postoperative day 4 for redo
mitral valve repair (posterior leaflet repair), since echocardiography
showed residual moderate mitral valve regurgitation.

Limitations

This descriptive study draws data from a single institution, lacks a
control group and is not comparative. All patients were operated
by 1 surgeon. The study was retrospective in design and com-
prises a male population only. Hence, the results cannot be
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Figure 3: Distribution of scar assessment scale scores. Box plots demonstrating the grading system and spread of 5 scar assessment scale scores depicted as ordinal
variables. (A) The Vancouver scar scale total score ranges from 0 to 13, with 0 representing normal skin and higher values indicating worse scars. (B) The Manchester
scar scale ranges from 5 to 16; higher values indicate worse scars. (C) The patient scar assessment scale contains 6 items which are scored numerically and ranges from
6 to 60 points: 6 points represent normal skin and higher values indicate worse scars. (D) The Stony Brook scar evaluation scale measures overall cosmetic appearance
and ranges from 0 to 5 points, higher values indicating better scars. (E) The Dermatology Quality of Life Index is a simple 10-question validated questionnaire in der-
matology and ranges from 9 to 36 points. Nine points represent normal skin and higher values indicate worse scars.
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Table 5: Postoperative outcome

Variable Patients operated
upon endoscopically

via the periareolar

RLMT approach
(n=109)

Mechanical ventilation time (min) 491.5[373, 755]
ICU stay (h) 2424, 48]
Revision for bleeding 5 (¢ 4.6)
Readmission to the ICU 2 (1.8%)

(Broncho)pneumonia 1(0.9%)

Low cardiac output syndrome 1(0.9%)
Surgical revision of the primary MV repair 1(0.9%)
RBC transfusion 12 (11%)
Platelet transfusion 7 (6.4%)
Stroke 0 (0%)
Mediastinitis 0 (0%)
Myocardial infarction 0(0) %
Renal insufficiency? 2 (1.8%)
New-onset atrial fibrillation during hospital stay 9(8.3%)
LVEF at discharge (%) 55 [50, 60]
Perioperative pacemaker implantation 1(0.9%)
MV regurgitation at discharge

No/trace 107 (98.2%)

Mild 2(1.8%)

Moderate 0 (0%)

Severe 0(0%)
30-Day mortality 0(0%)

Categorical variables are presented as absolute numbers with corresponding
percentages. Normal distributed continuous variables are presented as mean
+ standard deviation. Not normal distributed continuous variables are pre-
sented as median with interquartile range [25th percentile, 75th percentile].
ICU: intensive care unit; LVEF: left ventricular ejection fraction; MV: mitral
valve; RBC: red blood cell; RLMT: right lateral mini-thoracotomy.

“Renal insufficiency is defined as > moderately impaired renal function (50-
85 ml/min).

extrapolated to the general population. Problems in the assess-
ment of scars are also known because a patient's own view of a
scar is very subjective. There are problems with validity and reli-
ability of scar assessment tools; therefore, more reliable and ac-
curate methods for measuring quantitative aspects of scars are
needed. We tried to mitigate this problem by using 5 different
scar assessment scales to produce a relative heterogeneous and
differentiated scar assessment outcome.

CONCLUSION

In conclusion, periareolar RLMT HD 3D endoscopic MICS using the
endo-aortic balloon occlusion technique has shown to be safe, effi-
cient and cosmetically appealing. A repair rate of 99% demonstrates
that the technique is safe and reproducible and that it even allows
for complex/bileaflet mitral valve repair as well as concomitant pro-
cedures. Scores from 5 different scar assessment scales suggest that
the periareolar approach delivers patient-satisfying results.
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