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* What will you do?

v’ 13 years old
v’ pectus excavatum started 1year ago




History of Vacuum bell
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How to apply vacuum bell
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therapy for
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ABSTRACT

Purpose: The purpose of this study was to determine variables predictive of an excellent correction using vacuum
bell therapy for nonoperative treatment of pectus excavatum.

Methods: A single institution, retrospective evaluation (IRB 15-01-WC-0024) of variables associated with an
excellent outcome in pectus excavatum patients treated with vacuum bell therapy was performed. An excellent
correction was defined as a chest wall depth equal to the mean depth of a reference group of 30 male children
without pectus excavatum.

Results: Over 4 years (11/2012-11/2016) there were 180 patients enrolled with 115 available for analysis in the
treatment group. The reference group had a mean chest wall depth of 0.51 cm. An excellent correction
(depth < 0.51 am) was achieved in 23 (20%) patients. Patient characteristics predictive of an excellent outcome
included initial age < 11 years (OR = 3.3,p = .013), initial chest wall depth £ 1.5 cm (OR = 4.6,p = .003), and
chestwall flexibility (OR = J48p - 007). Patients that ysed the vacuum bell over 12 consecutive months
were more likely to achieve an excellent correction (OR = 3.1p = .030). Follow-up was 4 months to 4 years
(median 12 months).

Conclusion: Nonoperative management of pectus excavatum with vacuum bell therapy results in an excellent
correction in a small percentage of patients. Variables predictive of an excellent outcome include
age = 11 years, chest wall depth = 1.5 cm, chest wall flexibility, and vacuum bell use over 12 consecutive months.
Type of study: Retrospective chart review.

Level of evidence: Level III treatment study.

© 2018 Elsevier Inc. All rights reserved.
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ARTICLE INFO ABSTRACT

Article history: Purpose; Conservative treatment of pectus excavatum with avacuum bell device may be an attractive alternative
Reorived 27 September 2018 to surgicl repair. We describe an early Morth American experience with this device,

Accepted 1 October 2018 Methods: Prospectively maintained chest wall clinic registries from two institutions were reviewed to ident fy

pectus excavatum patients =21 years treated with the vacuum bell from 2013 to 2017, Multivariate linear regres-

Key wonds sion was used to compare mean improvements in deformity-depth and Haller Index between groups of patients
Pectus excavatum : f P

Vacuum bl . . . " . . .

Chest wall Results: Thirty-one patients with a median age of 14 years received treatment with the device. Mean fol low-up

duration was 18 months. Median depth and Haller Index at treatment onset were 23 cmand 3.9, respectively.
Improvements in deformity-depth were superior with device usage =2 h/day (p < 0,01) and daily use (p = 0.01).
After adjusting for compliance, younger age of treatment onset was associated with greater improvement in Haller
Index but not deformity depth.

Conclusion: Our prospective ear ly North American expenence found the vacuum bell to be a potental alternative to
surgical treatment for pectus exavatum. Longer usage periods in a daily frequency are associated with best results,
Type of study: Treatment study; case series with no comparison group.

Level of evidence: Level IV,

€ 2018 Elsevier Inc. All rights reserved.




I How could we expect appropriate
treatment results from Vacuum bell device
in Pectus excavatum patients

* Measurement of Expected changes

= Non-enhance chest CT

v'Before and after applying vacuum bell
v'Haller Index

= Sternal depths (Sternal Flexibility)
v Initial
v'5-minutes after 30-minute application of VB



Expected changes in HI Sternal Flexibility




Finding
appropriate
candidates
for Vacuum
bell therapy

Surgical versus Vacuum Bell Therapy for the Correction of Pectus
Excavatum: A Comparison of 1-Year Treatment Outcomes
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Background: The purpose of this study was to compare 1-year clinical outcomes be-
tween patients who underwent a Nuss operation or vacuum bell therapy and to present
vacuum bell therapy as a possible alternative treatment modality for patients who prefer
non-surgical correction of pectus excavatum.

Methods: We conducted a retrospective review of pectus excavatum patients who had
undergone vacuum bell therapy for more than 1 year and examined patients who had
undergone Nuss bar reroval more than 1 year previously. The treatment outcomes were

evaluated by comparing changes in the Haller index before and after treatment in both
i [oLINS

Results: We included 57 patients in this study and divided them into 2 groups according
to the type of treatment received. Both groups showed no significant difference in the
post-treatment Haller index after 1 year of follow-up, although the Nuss operation group

showed a greater change in the Haller index than the vacuum bell group.
Conclusion: Although the Nuss operation is a well-established and eﬁective treatment
of choice to correct pectus excavatum, vacuum bell therapy showed comparable out-
comes and could become an alternative treatment modality for select patients who prefer
non-invasive treatment.

Keywords: Pectus excavatum, Vacuum bell, Outcomes



Pre-treatment Post-treatment; immediate changes

Calculating Expected
changes in HI

For Surgery

For Vacuum bell




M easu I‘i ng Initial After surgery 1-year after Bar removal
treatment 4 ,
outcomes

For Surgery group




Measuring
treatment .
outcomes

For Vacuum
bell group




Follow-up; Vacuum bell vs Surgery

Table 2. Comparison of treatment effects and complications

Variable Group 1 (n=33) Group 2 (n=24) Total (n=57) p-value
Haller index
Pre-treatment
Chest CT 3.6+1.10 (2.1-6.7) 4.24+1.2 (2.9-8.5) 3.88+1.17 (2.1-8.5) 0.043
CXR 3.6+0.98 (2.2-8.3) 4.19+1.1 (3.0-8.3) 3.84+1.07 (2.2-8.3) 0.036
Post-treatment
Immediate (CT) 3.06+0.67 (2.4-5.2) 3.07+0.46 (2.6-6.8) 3.06+0.59 (2.4-6.8) 0.954
After 1 yr (CXR) 3.01+0.62 (2.2-8.3) 2.88+0.78 (2.1-5.2) 2.96+0.69 (2.1-8.3) 0.473
Changes in Haller index
Immediate (CT) 0.55+0.47 (0.02-1.53) 1.18+0.85 (0.92-1.11) 0.82+0.72 (0.02-1.53) 0.03
After 1 yr (CXR) 0.58+0.49 (0.25-2.08) 1.31+0.56 (0.95-1.82) 0.88+0.76 (0.25-2.08) <0.01
Changes in AP diameter (mm)
Chest CT 9.62+4.89 (1.2-21.7) 16.02+9.46 (1.3-30.2) 12.31+7.78 (1.2-30.2) 0.05
CXR 13.02+8.53 (2.4-28.2) 28.75+14.9 (5.4-36.2) 19.65+13.94 (2.4-36.2) <0.01
Complications NA
Chest tightness 1(3.0) NA 1(3.0)
Skin erosion 2 (6.06) NA 2 (3.51)
Skin erythema 1(3.0) NA 1(1.75)
Pleural effusion NA 3 (12.5) 3 (5.26)
Pneumothorax NA 2 (8.33) 2 (3.51)
Wound infection NA 1(4.17) 1(1.75)
Bar dislocation NA 1(4.17) 1(1.75)




I How could we expect appropriate
treatment results from Vacuum bell device
In Pectus excavatum patients

Yi, E., Lee, K., Jung, Y., Chung, J. H., Kim, H. S., Lee, S., & Ahn, H. (2021). Finding suitable candidates
for vacuum bell therapy in pectus excavatum patients. Scientific Reports, 11(1), 22787.

" Between January 2016 and December 2019
» Retrospective review of Clinical data

* Enrolled patients categorized into 2 groups
v'Maintained Vacuum bell therapy more than 1-year
v'According to the median value of changes in Haller index (0.5)
»Group 1 (33); Changes in Haller index (HI) <0.5
»Group 2 (30); Changes in HI 20.5



Methods

* Expected changes of
thoracic indices

v AHI, ACI, and AAI from pre-
treatment chest CT

v’ Sternal depths were measured
every 3-month

" Treatment efficacy after 1-

year treatment

v Changes in Hl using chest X-ray
v’ Complication rates

Figure 2. Measurement of Al and Cl chest CT (a) Measuring Al before
applying vacuum bell (VB) device (b) Measurement of Al during
application of a VB device: Assessments were performed using the
chest CT slice as that used before. Al=R/L. (C) Measuring Cl before and
(d) after applying a VB device. Cl = ([AP max]-[Ap min])/[AP max]).




I Measurement of changes in HI after
1-year treatment

Figure 3. Evaluation of treatment
outcomes after 1 year of vacuum
bell (VB) application. Pictures and
chest radiographs were taken from a
17-year-old male patient just before
starting treatment (a, b, e, f) and at
1 year after VB therapy (c, d, g, and
h). (a) Anterior view before VB
application; (b) lateral view before
VB application; (c) anterior view at 1
year after treatment; (d) lateral view
at 1 year after treatment; (e)
anteroposterior view on chest
radiographs taken before starting
therapy; (f) lateral view before
starting therapy; (g) anterolateral
view after 1 year of treatment; and
(h) Lateral view after 1 year of
treatment.

o




Group 1 (N=33)

Group 2 (N=30)

Total

Variables
meanzsd. (range) meanzsd. (range) meanzsd. (range)
Da ta Age 16.0+7.54 (8-45) 14.2+4.18 (9-34) 15.4+6.23 (8-45)
Sex
Female 2 (6.1%) 0(0.0%) 2 (3.2%)
Male 31(93.9%) 30 (100.0%) 61 (96.8%)
BMI m?) 19.0;2.39 (16-25) 16.4;3.84 (9-21) (17.8;3.45) (9-25) 0.001
Family history 0.094
] 1 ° No 32 (56.1%) 25 (83.3%) 57 (90.5%)
Mean Treatment periods; No At B pCE
Smoking history 0.334
21 °6 months ( i 7'30’ None 29 (87.9%) 29 (96.7%) 58 (92.1%)
e EX. 2 (6.1%) 0 (0.0%) 2 (3.2%)
ranglng 12'1 to 41 '8 Current 2 (6.1%) 1(3.3%) 3 (4.8%)
Comorbidity 0.535
monthS) Mitral regurgitation 0(0.0%) 1(3.0%) 1(1.6%)
Scoliosis 1(3.0%) 1(3.0%) 2(3.2%)
- Arrythmia 1(3.0%) 0(0.0%) 1(1.6%)
Mean age at the Atopy 0(0.0%) 1(3.0%) 1(1.6%)
4 o A Onset periods 0.922
beginning of therapy; g ol i s, Yo
° Toddler (1~3-year) 1(3.0%) 1(3.3%) 2(3.2%)
15.4 ( + 36.23, ranglng 3 to Child (3~ 10-year) 9 (27.3%) 8 (26.7%) 17 (27.0%)
Preadolescent (10 ~ 13-year) 13 (39.4%) 11 (36.7%) 24 (38.1%)
45) Adolescent (13 ~ 19-year) 8(24.2%) 8(26.7%) 16 (25.4%)
Adult (>19-year) 2 (6.1%) 1(3.3%) 3 (4.8%)
v Group1' 16.0 (17.54 EKG findings 0.473
L , NSR 31(93.9%) 26 (86.7%) 57 (90.5%)
ranglng 8 to 45) Sinus bradycardia 2(6.1%) 3(10.0%) 5 (7.9%)
‘/ Incomplete RBBB 0 (0.0%) 1(3.3%) 1(1.6%)
Grou pz; 14.2 ( i 4.1 8’ Nuss opYeratlon history . . ! 0.321
5 es 0 (0.0%) 1(3.3%) 1(1.6%)
ranging 9 to 34) No 33 (100.0%) 29 (96.6%) 62 (98.4%)
Symptoms 0.359
Chest discomfort 0 (0.0%) 1(3.3%) 1(1.6%)
" Milen: Women =61:2 Palpitation 0 (0.0%) 1(3.3%) 1(1.6%)
Dyspnea 1(3.0%) 0 (0.0%) 1(1.6%)
Cough 0 (0.0%) 1(3.3%) 1(1.6%)
. . g Low body weight 0 (0.0%) 1(3.3%) 1(1.6%)
Table 1. Basic Patient Characteristics None 32 (97.0%) 26 (86.7%) 58 (92.1%)




Table 2.
Thoracic
indices
before and
after
vacuum bell
therapy

Variables

Group 1 (N=33)
meanzsd. (95% Cl)

Group 2 (N=30)
meanzsd. (95% Cl)

Total (N=63)
meanzsd. (95% Cl)

p-value

Haller Index

Pre-treatment
CXR
Chest CT

Without VB application

With VB application

(Expected Hl)
Changes in AP diameter (mm)
Changes in AP diameter (%)
Post-treatment (CXR)

1-year FU

Asymmetry Index

Without VB application
With VB application (Expected)

Correction Index

Without VB application
With VB application (Expected)

Changes in HI

Pre-post VB application
After treatment

Depth of PE (cm)

Initial

5-minute After VB application
3-month FU

6-month FU

1-year FU

Changes after treatment

1-year changes after treatment (%)

3.1+0.46 (2.2-8.3)

3.2+0.79 (2.2-6.7)
2.84+0.54 (2.1-5.2)

9.3+5.48 (1.2-21.7)
12.7+8.23 (9.8-15.6)

2.9+0.46 (2.0-3.9)

1.00+0.780 (0.84-1.21)
1.00+0.061 (0.89-1.11)

0.14+0.826 (0.00-0.38)
0.14+0.826 (0.00-0.23)

0.39+0.308 (0.02—1.53)
0.18+0.197 (0.25-0.46)

2.3+1.14 (0.0-6.2)
1.9+0.80 (0.0-3.7)
2.0+0.76 (0.0-3.5)
1.9+0.82 (0.0-3.4)
1.6+0.92 (0.0-3.2)
0.67+1.002 (-1.50-3.10)
32.6+33.44 (19.9-45.3)

4.2+1.14 (3.0-8.3)

4.2+1.16 (2.9-8.5)
3.3+0.60 (2.2-4.5)

15.0+6.80 (2.4-28.2)
27.6+19.82 (20.1-35.0)

3.2+0.93 (2.4-6.8)

0.97+0.638 (0.85-1.12)
0.97+0.079 (0.82-1.15)

0.23+0.125 (0.03-0.49)
0.15+0.125 (0.00-0.59)

0.97+0.782 (0.28-4.37)
0.93+0.400 (0.50-2.08)

2.7+0.92 (0.0-4.3)
2.2+0.89 (0.0-3.7)
2.3+0.84 (0.0-4.0)
2.2+0.80 (0.0-3.5)
2.0+0.81 (0.0-3.2)
0.66+0.838 (-2.40-2.50)
27.7+23.05 (18.8-36.7)

3.6+1.00 (2.2-8.3)

3.7+1.10 (2.2-8.9)
3.0+0.61 (2.1-5.2)

12.0+6.72 (1.2-28.2)
19.8+16.57 (15.6-23.9)

3.1+0.73 (2.0-6.8)

0.98+0.719 (0.84-1.21)
0.98+0.071 (0.82-1.15)

0.18+0.114 (0.00-0.49)
0.10+0.106 (0.00—0.59)

0.67+0.648 (0.02—4.37)
0.54+0.487 (0.25-2.08)

2.4+1.06 (0.0-6.2)
2.0+0.85 (0.0-3.7)
2.2+0.81 (0.0-4.0)
2.0+0.83 (0.0-3.5)
1.8+0.88 (0.0-3.2)
0.67+0.921 (-2.40-3.10)
30.2+28.66 (22.6-37.8)

<0.001

<0.001
0.001

0.001
<0.001

0.292

0.366
0.228

0.003
0.001

<0.001
<0.001

0.021
0.088
0.030
0.053
0.061
0.957
0.665




Table 3.
Application of
Vacuum bell
therapy and
complications

Group 1 (N=33) Group 2 (N=30) Total (N=63)
Variables p-value
meanztsd. (95% CI) meanz+sd. (95% ClI) meanz+sd. (95% Cl)
Vacuum bell application duration (Hour) 0.669
0.5 3 (9.1%) 4 (13.3%) 7 (11.1%)
1 25 (75.8%) 20 (66.7%) 45 (71.4%)
2 5 (15.2%) 5(16.7%) 10 (15.9%)
3 0 (0.0%) 1(3.3%) 1(1.6%)
;I:)cuum bell application frequency (per d 0.671
1 11 (33.3%) 12 (40.0%) 23 (36.5%)
2 17 (51.5%) 13 (43.3%) 30 (47.6%)
3 4 (12.1%) 5(16.7%) 9 (14.3%)
4 1(3.0%) 0 (0.0%) 1(1.6%)
Vacuum bell size 0.487
1 5 (15.2%) 7 (23.3%) 12 (19.0%)
2 22 (52.4%) 20 (66.7%) 42 (66.7%)
3 4 (57.1%) 3 (10.0%) 7 (11.1%)
4 6 (6.1%) 0 (0.0%) 2 (3.2%)
Complications 0.457
Chest tightness 1(3.0%) 1(3.3%) 2 (3.2%)
Skin erosion 1 (3.0%) 2 (6.7%) 3 (4.8%)
Skin erythema 0 (0.0%) 1(3.3%) 1(1.6%)
Follow-up BMI 19.542.25 (18.6—20.5)18'015'46)(15'9_20'0 18.714.29)(17.6—19.9 0.390
Poor compliance 6 (18.2%) 5(16.7%) 11 (17.5%) 1.000




Trends of Changes in Sternal Depth

7.5+
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Initial after VB application after 3-month after 6-month after 12-month after 18-month after 24-month changes in depth of

PE after 1.year
treatment

Changes in Depth of PE

Figure 5. Distribution of depth of pectus excavatum (PE) according to the treatment periods. The initial mean depth was 2.4+1.06cm (range, 0.0-6.2),
and the depth at 5 minutes after vacuum bell application was 2.0+1.06cm (range, 0.0-3.7). The actual changes in depth of PE after 1 year of treatment
was 0.67+1.06cm (range, -2.4-3.10), which was not significantly different between Group 1 and Group 2. The changes in the depth of PE appeared to
not be predictive factors of treatment outcomes; the graph could suggest the possible trends in sternal depth after applying a vacuum bell device.



Results

* Short-term treatment result of Vacuum bell therapy seemed safe and
feasible.
v'"With minor complications
v'4 cases of skin erosion and 2 cases of chest discomfort

* Expected improvements in Hl as well as Cl based on pre-treatment
chest CT after applying a vacuum bell device could be used in
predicting treatment efficacy.

= Patients who showed pliability with vacuum bell devices before
starting treatment could be identified as suitable candidates.

» Poor compliance (11 cases, 17.5%) could be problem for appropriate
evaluation of treatment.




Case 1; M/10Y,
VB application for 9-month




Case 2; M/18
VB application for 4Y 7months




treatment measurement of HI

Pre-
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’

HI after applying VB
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HI before applying VB




Case 3; F/9
VB application for 9-month




Case 4; M/14

" Symmetric
" Initial sternal depth; 4cm
=" Post VB; 2.8cm

" 18-month FU; 2.5cm




Pre-treatment measurement of HI

HI before applying VB; 4.3 HI after applying VB; 3.2




2017 vs 2019; Chest X-ra




2017 vs 2019; Chest CT

HI before applying VB; 4.3 HI after applying VB; 5.0




Post bar insertion/post bar removal

HI during bar insertion; 2.6 HI after bar removal; 2.8




1-year FU HI; 2.8



Case5M/13

= Onset; 104A]|

* Symmetric depression

= |nitial sternal depth; 2.2cm
= Post VB; 1.8cm

" |nitial treatment plan; Op rec

= 18-month FU; 2.0cm




Pre-treatment measurement of HI

HI before applying VB; 3.5 HI after applying VB; 3.0




Initial (2017) vs 2020

HI 3.4
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Case 6; M/15

= Onset; X 6

= |nitial sternal depth; 3.2cm
= Post VB; 2.9cm

" |nitial treatment plan; Op rec

= 18-month FU; 2.6cm




re-treatment measurement of HI

HI before applying VB; 3.4 HI after applying VB; 3.0




Initial

Post Vacuum bell




2018 vs 2020

HI; 3.4




Case7; M/11

" Asymmetric

" Initial sternal depth; 2.5cm
= Post VB; 2.0cm

" 18-month FU; flat




re-treatment measurement of HI

HI before applying VB; 2.8 HI after applying VB; 2.4




2019




Clinical outcomes

= Schier et al. published short-term results of VBT on 60 patients in
2005 and about 20% were “corrected” after 5 months of treatment

* In 2011, Dr. Haecker published the first longer-term report
demonstrating similar results with close to 13.5% being “corrected”
after 18 months of VBT

" More recently in 2015 Lopez et al. reported a 31.5% rate of
‘“correction”, increasing to 37.5% when looking at a pediatric
subgroup

= Complete “correction” of PE via VBT has been reported in the
literature to range from 13.5-37.5%




Surgery after
failed Vacuum
bell therapy

Padiatric Surgery International (2021) 37:1420-1435
https://doiorg/10.1007/s00383-021-04963-6

ORIGINAL ARTICLE l.)

Check for
updates

Failed preoperative vacuum bell therapy does not affect outcomes
following minimally invasive repair of pectus excavatum

J. L. Muff' - L. C. Guglielmetti®- S. ). Gros' - L. Buchmiiller' - G. Frongia® - F.-M. Haecker*® . 5. G. Holland-Cunz' -
T.de Trey' - Raphael N. Vuille-dit-Bille'

Accepted: 2 July 2021 / Published online: 16 July 2021
@ The Author(s) 2021, comected publication 2022

Abstract

Purpose It is unknown if failed preoperative vacuum bell (VB) treatment in patients undergoing minimally invasive repair
of pectus excavatum (MIRPE), delays repair and/or affects postoperative outcomes.

Methods A retrospective data analysis including all consecutive patients treated at one single institution undergoing MIRPE
was performed between 2000 and 2016. Patients were stratified into preoperative VB therapy versus no previous VB therapy.
Results In total, 127 patients were included. Twenty-seven (21.3%) patients had preoperative VB treatment for 17 months
(median, IQR 8-34). All 27 patients stopped VB treatment due to the lack of treatment effect. Eight (47.1%) of 17 assessed
VB patients showed signs of skin irritation or hematoma. VB treatment had no effect on length of hospital stay (p=0.385),
postoperative complications (p= 1.0), bar dislocations (p=1.0), and duration of bar treatment (p=0.174). Time spent in
intensive care unit was shorter in patients with VB therapy (p=0.007). Long-term perception of treatment including rating
of primary operation (p=0.113), pain during primary operation {(p=0.838), own perspective of look of chest (p=0.543),
satisfaction with the procedure (p=0.409), and intention of doing surgery again (p= 1.0) were not different between groups.
Conclusions Failed preoperative VB therapy had no or minimal effect on short-term outcomes and long-term perceptions
tollowing MIRPE.

Keywords Pectus excavatum - Minimal invasive repair of pectus excavatum - MIRPE - Nuss procedure - Vacuum bell
therapy
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Percentage Correction = [(Patient Initial Depth-Patient Current Depth)
/(Patient Initial Depth-Normal Depth))
% 100; where Normal Depth = 0.51 cm.

Excellent (2100%); Good (99%-67%); Fair (66%-34%); Poor (<33%).

ABSTRACT

Background/Purpose; We explored determinants of success in a large cohort of patients with pectus exca-
vatum submitted to vacuum bell treatment and compared groups with satisfactory versus unsatisfactory
OULCOMmEes.,
Methods; Retrospective case-control study in a single center between May 2013 and |anuary 2020, in-
cluding patients with pectus excavatum treated with vacuum bell. We classified patients according to
their status at closure of data registry (surveillance; withdrawal; complete correction; failure) and ac-
cording to Obermeyer's classification of degrees of pectus excavatum correction, Determinants of success
were calculated using receiver operating characteristic curves,
Results: Owerall, 186 patients were included. Complete correction was achieved by 17% of the cases, while
45E remained under surveillance, Failure rates were low (n = 9; 5%), whereas withdrawal rates were
34%, Based on Obermeyer's classification of degree of excavation correction, 35% had excellent/good, 25%
fair, and 40% poorfworse results. When comparing patients with good/excellent results with those with
unsatisfactory results, patients with good/excellent results had a longer treatment duration [19.0 (13.0;
2B) months vs, 13,0 (6.5; 22.5) months, p<0,0001], and lower initial pectus depth [1.6 {1.2; 2.0) cam, vs.
2.0(15; 26) om, p = 0.001]. Using ROC curves, the best determinants of success were an initial pectus
depth = 1.8 cm and a length of treatment = 12 months.
Condusion; Omne-third of patients in treatment with a vacuum bell achiewed excellent or good outcomes
im our cohort, Determinants of success included an imitial pectus depth of 1.8 cm or less and a minimum
length of treatment of 12 months.
Tvpe of study; retrospective comparative study
Level of evidence; 111
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Conclusion

" Proper candidates * Clinical outcomes
v'Under 18 (2 12) v’ Improvement; first a few
v Flexible chest months after start
v'Good compliance v'Complete correction rates;
13~37%

v'Cx.; erythema, hematoma, rash,
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In 30mMin Qeslpelles skin breakdown
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