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Hyperhidrosis

Pathologic condition of excessive sweating in
amounts greater than physiologically needed
for thermoregulation




Hyperhidrosis

Eccrine sweat glands are responsible for hyperhidrosis
mixture of the two [apo/eccrine] glands may play a role in axillary hyperhidrosis

A is carried to sweat glands by

Idiopathic (focal) hyperhidrosis
Sweat glands are usually histologically and functionally normal.
Abnormal central response to emotional stress

Genetic component




Hyperhidrosis

Types of hyperhidrosis Commonly associated diseases and conditions

Primary hyperhidrosis [diopathic (focal) hyperhidrosis
Gustatory hyperhidrosis (Frey’s syndrome)

Secondary hyperhidrosis Endocrine: hyperthyroidism, hyperpituitarism, diabetes mellitus, menopause, pregnancy,
pheochromocytoma, carcinoid syndrome, and acromegaly

Neurological: Parkinson’s disease, spinal cord njury, and stroke
Neoplastic: Hodgkin’s disease and myeloproliferative diseases
[nfectious: tuberculosis and septicemia

Drugs: fluoxetine, venlafaxine, doxepin

Toxicity: alcoholism and illicit substance abuse

Focal or Primary HH - Craniofacial, palmar, axillary, or plantar




Hyperhidrosis

Table 2. Comparison of Therapies for Primary Hyperhidrosis

Treatment Cost?

Side Effects

Topical, 20% to 35% aluminum chloride $288+ /vear

Iontophoresis (usually 20 mA 3 to 4 $500/device
treatments a week for 30 to 40
minutes each)

Oral therapy (glycopyrrolate, atropine, $240+ /year
acetylcholine inhibitors)

Botulinum toxin (Botox A or B) %2,250/session

Liposuction/VASER $3,000/ session
Endoscopic thoracic sympathotomy 515,000

Skin irritation, localized burning, stinging, desquamation,
poor efficacy, temporary (lasts about 48 hours per
application)

Irritation, dryness or peeling of skin, burning or stinging
during therapy, temporary (one treatment lasts 1 to 4
weeks). Not recommended for women who are
pregnant or for persons with pacemakers or substantial
implants (eg, joint replacements)

Dry mouth, dry eves, constipation, mydriasis, difficulty
urinating, blurry vision

Pain from injections, muscle weakness, headache,
hematoma, swelling, need for repeat procedures

Hematoma, superficial skin erosion, alopecia, paresthesia

Compensatory hyperhidrosis, bradycardia,
pneumothorax, postoperative pain, Horner’s syndrome

* Approximate cost in US dollars.

+ Endoscopic Lumbar Sympathectomy (ELS)




Hyperhidrosis

- Too many patients having mediastinal fat that can obscure clear identification of the
specific ganglia
- Many anatomical variations in the ganglion anatomy

Type of interruption
- Clipped, cut, or cauterized, or a segment removed

For example
- Clipped R5, top
- cauterized, top R4, bottom R4




Hyperhidrosis

Transection?

Resection?

Ablatation with a cautery?
Division with a harmonic scalpel?
or Clipping?

If the correct level division was achieved

Regrowth is impossible




Hyperhidrosis

Surgical consultation should include
- Secure diagnosis of primary focal hyperhidrosis
- Anatomic locations involved
- Amount of hyperhidrosis
- Full discussion of the options to surgery and potential complications

The patients should be made aware that the most satisfied patients are those with
, or both in ETS.

for plantar hyperhidrosis seems to be an
effective procedure, however this procedure is a challenging surgery.




Hyperhidrosis

Palmar HH : - limits the degree of CH
- may lead to moister hands
- completely dry hands
- Higher risk of CH
Axillary HH : — less successful and has higher “regret rates” than ETS for palmar HH

CFH :

KEY LEVEL - R4 in ETS




Hyperhidrosis

Early results of new endoscopic thoracic sympathectomy for
craniofacial hyperhidrosis

Duk Hwan Moon', Du-Young Kang’, Deng Won Kim', Min Kyun Kang', Sungsoo Lee'

eperement of Thorcie ind Cardiovaseular Surgery, Gangnam Severance Hospital, Yonsei University Cellege of Medicine, Ssoal, Kores,
lisvascalar and “Thoracic Surgery, Kanghuk Samscng Hospital, Sungkyunkwan Universite School of Medicing, Seoul, Korea;
partment of Thorade Surger nam Institure of Radiolcgical and Medical noes, Busan. Korea
T (1) Coneception and design: D Moo, § Lae; () Administrative suppon: None; (1) Provis dy msterials or paients: Neng (7V
assemby : DY DW Kim, MK kang; [V} Iy alysis and interprena DH Me 5 Lae; (V1) Ma
Al auchors; (VD) F 2 ipe: All wathoss.
Comveipoudencs 15 51 A paremest of Taoradic and Cardiovasoular Surgery, Gangnan: Severinee Hespirzl, Yonsei University

College of Mediciae, Seoul, Korea, Email: CHESTLEE@ywhs.az,

Background: Fid pre tharaeke sympathectamy (FT5) his been eomsidered a8 3 definitive ¢

for hyperhidrasis. Hawever, despite ity well-esmablished suceess rave, susgeal wearmem far cran
Ihyperhidrosis (CFH) is rarely performed due to the possitilicy of foral complications and compensatory
sweating. The of this study was 10 svaleate the safery and efficacy of aur newly devdoned method of
ETS for CFH, based on carly results,

Methods: Berween Juae 2016 and Ocrober 2017, s wnal of 70 parients underwent ETS with our new
technique for CFH. All padents were placed under douhle-lumen intul v anesthes-a with CO2
installavian, We utilized rwo porw, one for 2-mm endescope and anaher for S-mm inseram
rechnigue involved R2 and R4-R? sympathectomy with R4-R7 runeal ablacion.

Results: There were 35 sand 15 females, with 4 mean age of 48 yean

75 years) The
medizn operadon time was 3§ minutes {r 75 minutesh, Thee wis no operative mortality and
marbidity, Durirg the short follow-up perind (sverage 7 months; range, 1-17 months), syrpioms wers
improved in all patients and compensatory hyperhidrosis was observed 68 patients; mi'd in 50 patients
(71.4%), moderate in 13 patients (18.6%), and severe i1 ¥ parents

Conclusions: In selzct patients, oar tezhniqus of ETS appears 10 bea safe and effective restment methed

for ireating CFH. However, 1 stuly with long-term follow-up is siill necessary to confirm oar findings

Keywords: Craniofacial hyperhidrosis (CFH) compensatory byperhidrosis, endoscoic thoracie sympathecton;

Sabmitred Jar 15, 2018, £ ol for pudlizadon
dai: 10.21037fjed 201805 150
View this article at: hupy/dx.dolorg 10,2106 7/l 201805190




Hyperhidrosis

The
- which occurs in the literature from 3% to 98%

The most common risk factor

- The number of levels interrupted has been inconclusive as a risk factor

Preoperative testing? controversial
- Injecting bupivacaine
- reversibly achieve sympathetic nerve blockade observe for CH

Treatment
= Ditropan or other anticholinergic medications in escalating doses
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NOBODY KNOWS
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Hyperhidrosis

g Intraperitoneal Space vs. Retroperitoneal Space

Axial Section - Vieweod from Below
Peritoneum

Peritanez| cavity

Smzllintestine

~1— Inferior caval vein

]
- Colon

/~~ [SYMPATHETIC CHAIN]
- Retroperitoneal space
) 1 ™ Paozs muscle
Endoscopic e Quadratus umborum muscle
access through g
retroperitoneal space . Vertebra

g 2013 it "~ Erectarspinzemuscle
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Hyperhidrosis

15:30

Strategies in Compensatory Sweating

Avoid Compensatory Hyperhidrosis After Sympathetic Surgery for
Craniofacial Hyperhidrosis

Moon Duk Hwan (Republic of Korea)

08:40

Abstracts Sessions

Hyperhidrosis, Endoscopic Thoracic Sympathectomy, and Cardiovascular
Outcomes: A Korean Health Insurance Review and Assessment Service
Database Cohort Study

Moon Duk Hwan (Republic of Korea)




Hyperhidrosis
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Hyperhidrosis — ELS
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Chest Wall Deformity

Usually it is alrea Qs / 4 9 i marked as the

child reaches ma
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Chest Wall Deformity

Pectus excavatum is a relatively common anomaly
- occurs in about one in 300400 live births
- three times more frequent in males
- often associated with connective tissue disorders, such as
Marfan's disease or Ehlers-Danlos syndrome

Symptoms
- palpitation, exertional dyspnea, fatigue and dull precordial
pain, paradoxical breathing, exercise intolerance

The deformity is also often emotionally disturbing, especially in adolescents, who
often avoid active sports and become shy and retiring.




Chest Wall Deformity

heredity :about 20 to 30% of patients have a family history of pectus deformities
- Williams 1872

an overgrowth of the costal cartilages — Flesch 1873 - Lincoln Brown 1939(1596)
arrested growth of the sternum - Ebstein 1882

various intrauterine compressive forces such as pressure by the chin, knee or elbow
latent mediastinitis — Raubitsch

undue traction exerted upon the sternum by the diaphragmatico-sternal ligament
- Linceln Brown 1939(1596)




Chest Wall Deformity

Pectus Severity Index

Used to assess severity of incursion of the sternum into the mediastinum
Maximal transverse diameter/narrowest AP length of chest

Normal Hl is 2.5

Significant PE has an index greater than 3.25 - standard for determining candidacy

for repair (cosmetic? function?)




Chest Wall Deformity

The first surgical intervention of pectus excavatum

Judet i
- re:




Chest Wall Deformity

less than satisfactory late outcomes

(c) transverse cuneiform osteotomy of the sternum at the
upper level of the deformity
(d) maintenance of the corrected position of the sternum




Chest Wall Deformity

|: s I‘Ei‘.
{
)

‘hb“';“c( .
) P Kiraet

" Kirschner wire




Chest Wall Deformity

Internal mammary vessels

Lines drawn on patient
where intercostal spaces are
Vertical lines lateral involved with defect 4 Camera port
to internal mammary
vessels

Rultract and bone clamp used for
lifting & reducing sternal defect

Site of skin - Site of skin
incision . 3 incision

Mid-axillary
line

Site of
camera port

Working port placed in skin incision

“X"s drawn where vertical lines intersect
intercostal lines indicating locations for entries into chest




Chest Wall Deformity

Morpholoqy — tailored bar shapin




Claw fixation Bridge technique
2007 2009 2013

Hinge piate

Pericostal
Suture at
Hinge Point




Chest Wall Deformity
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(B) Conventional Nuss Procedure

ENT O

(C) DCCF System

Double Compression and Complete Fixation bar system (DCCF)
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2 — bar technique : Parallel vs. Cross 3 — bar techhique
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Chest Wall Deformity

Adults with severe complex chest wall deformity
Connective tissue disease

Stiff chest wall from prior thoracic or cardiac surgeries

Selection of proper indications and adequate surgical method is crucial for the

successful and safe chest wall correction !!!




Chest Wall Deformity

Pectus carinatum is 16.7% of all chest wall deformities in the Boston children’s hospital
experience.

type : most frequent form
- anterior protrusion of the body of the sternum
- protrusion of the lower costal cartilages

Chondromanubrial or “pouter pigeon” deformity
. least frequent form
- protrusion of the upper costal cartilages
- relative depression of the body of the sternum.




Chest Wall Deformity

Etiology : not clear

- an overgrowth of the costal cartilages with forward buckling of the cartilages and
anterior displacement of the sternum

- genetic basis : 26% had a family history of chest wall deformity and 12% of scoliosis.
- more frequent in boys than in girls - 3:1

PC is rarely present at birth
- deformity was not identified until after the eleventh birthday
- deformity often progresses during early childhood
particularly in the period of rapid growth at puberty.




Chest Wall Defo

The current correction of
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Chest Wall Deformity

NOTAS CLINICAS

Meétodo miniinvasive para la correccion
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Chest Wall Deformity

Dynamic Chest Compressor

Haje SA, Raymundo JLP.

Chest wall deformities: conservative treatment of

the anterior protrusion forms.

Brazilian J Orthop 1979;14:167 -178.
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Various Braces




Chest Wall Deformity

Long-Term Results of Compressive Brace
Therapy for Pectus Carinatum

Duk Hwan Moon'  Min Kyun Kang'  Hye Sun Lee? Sungsoo Lee!

TDepartment of Thoracic and Cardiovascular Surgery, Gangnam Address for correspondence Sungsoo Lee, Department of Thoracic
Severance Hospital, Seoul, the Republic of Korea and Cardiovascular Surgery, Gangnam Severance Hospital,

2Bjostatistics Collaboratian Unit, Gangnam Severance Hospital, 211 Eanjuro, Gangnam-Gu, Seaul 06273, the Republic of Korea
Seoul, the Republic of Korea (e-mail; CHESTLEE@yuhs.ac),

Therac Cardiovasc Surg 2019;67:67-72.

Abstract Background Pectus carinatum (PC) is one of the most common types of congenital
chest wall deformity. Recently, noninvasive compressive brace therapy has been more
frequently used than invasive surgical correction to treat PC. Hence, the purpose of this
study was to determine the long-term outcome of compressive brace therapy.
Methods We retrospectively reviewed patients with PC who underwent compressive
brace therapy between January 2014 and December 2016, All patients underwent a 2-
week compression period, in which braces were worn for 20 hours per day, followed by
a 6-month maintenance period, in which braces were worn for 12 hours per day. Patient
satisfaction was investigated via telephone survey. 20 hoursiday x 2weeks 12 hoursiday x 6 months
Results A total of 320 patients were included in this study. The average age was
13 years, and 280 were males (87.5%). The median follow-up period was 42 months 43
(13-68). Good compliance was observed in 286 patients (89.4%; compliance group). In B SR :&lI
this group, the initial Haller index significantly increased from 2.20 + 031 to
2.59 + 0.38 after the 6-month therapy period (p = 0.001), After the 6-month period,
255 patients (89.1%) and 31 patients (12.1%) in the compliance group were very Outpatientciinic
satisfied and satisfied, respectively. Satisfaction at the last follow-up via telephone
survey was very satisfied in 250 patients (87.4%) and satisfied in 36 (12.6%). In the
compliance group, no patient needed compressive braces again after the therapy

Keywords period.

= chest wall deformity ~ Conclusion Given the findings presented in this study, compressive brace therapy

= pectus carinatum appears to be a relatively simple and safe method with good long-term outcome in

» compressive brace treating patients with PC.

=l == ]

Chest CT Chest PA/Lat. Chest CT




Chest Wall Deformity

Long-Term Results of Compressive Brace
Therapy for Pectus Carinatum Satisfaction

Duk Hwan Moon'  Min Kyun Kang'  Hye Sun Lee? Sungsoo Lee!

‘Depanmunl of Thoracic and Cardiovascular Surgery, Gangnam Address for correspondence Sungsoo Lee, Department of Tharacic
Severance Hospital, Seoul, the Republic of Korea and Cardiovascular Surgery, Gangnam Severance Hospital,

2Biostatistics Collaboration Unit, Gangnam Severance Hospital, 211 Eanjuro, Gangnam-Gu, Seaul 06273, the Republic of Korea
Seoul, the Republic of Korea (e-mail; CHESTLEE@yuhs.ac),

Thorac Cardiovasc Surg 2019;67:67-72. Eyl (10-8%) 36(12.6%)

Abstract Background Pectus carinatum (PC) is one of the most common types of congenital
chest wall deformity. Recently, noninvasive compressive brace therapy has been more
frequently used than invasive surgical correction to treat PC. Hence, the purpose of this 255(89.2%) 250(87.4%)
study was to determine the long-term outcome of compressive brace therapy.
Methods We retrospectively reviewed patients with PC who underwent compressive
brace therapy between January 2014 and December 2016, All patients underwent a 2-
week compression period, in which braces were worn for 20 hours per day, followed by
a 6-month maintenance period, in which braces were worn for 12 hours per day. Patient
satisfaction was investigated via telephone survey.
Results A total of 320 patients were included in this study. The average age was
13 years, and 280 were males (87.5%). The median follow-up period was 42 months
(13-68). Good compliance was observed in 286 patients (89.4%; compliance group). In
this group, the initial Haller index significantly increased from 2.20 +0.31 to
2.59 + 0.38 after the 6-month therapy period (p = 0.001), After the 6-month period,
255 patients (89.1%) and 31 patients (12.1%) in the compliance group were very
satisfied and satisfied, respectively. Satisfaction at the last follow-up via telephone
survey was very satisfied in 250 patients (87.4%) and satisfied in 36 (12.6%). In the
compliance group, no patient needed compressive braces again after the therapy

Keywords period.

= chest wall deformity ~ Conclusion Given the findings presented in this study, compressive brace therapy - -

= pectus carinatum appears to be a relatively simple and safe method with good long-term outcome in u Very satisfied Satisfied

» compressive brace treating patients with PC.

End of 6-month period Last follow-up date
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Theracic Outlet Syndrome (TOS)

TOS is a group of anatomically related, conditions
caused by coilorasslon I ReUrOVASSUZ!
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Thoracic Outlet Syndrome (TOS)

TOS is a group of anatomically related, conditions caused by comorassion ofF
neyrovascular strusiures tnat serve tne Wpper extremi

Thoracic Outlet
Syndrome

v Scalene triangle
v’ Costoclavicular space

v Pectoralis minor space




Thoracic Outlet Syndrome (TOS)

Neurogenic TOS Caused from brachial plexus compression
Symptoms include pain, dysesthesia, numbness, weakness — not
localized in specific peripheral nerve distribution

Venous TOS Caused from subclavian vein compression
Symptoms include swelling, paresthesias in the fingers

Arterial TOS Caused from subclavian artery compression
Almost always associated with a cervical rib or anomalous rib
Symptoms include hand ischemia with pain, pallor, paresthesia,
coldness




Thoracic Outlet Syndrome (TOS)

Congenital abnormality
Cervical rib

Prolonged transverse process

Muscular abnormality(ant. scalene m., sickle-shaped scalene m.)
Fibrous connective tissue anomalies.
L. Duri ormal driving, 2. As the vehicle is 3. After the initial
Trau ma the ?1223 gncrir?orsonr\rl:g\?e struik ffo\r’n bleheir'\d. impacet(, thg Lf:;alg

. " . relative to the vehicle. the head tilts snaps forward.
Whiplash injury backward.

m ‘ The torso
Repetitive strain » A _ rebounds.
. P The torso 3
Etc. rises up.
Tumor
Hyperostosis

OSteomyel itis Vehicle traveling forward




Thoracic Outlet Syndrome (TOS)

Common Surgical Approaches for Thoracic Outlet Syndrome

Surgical Approach Characteristics/Proposed Advantages Disadvantages

Transaxillary Most commonly used approach Risk of iatrogenic brachial plexus injury*
Allows more complete exposure of first rib
More cosmetic scar

No retraction of neurovascular structures
necessary for first rib removal®’

Supraclavicular Allows better exposure of the middle and Retraction of brachial plexus and vascular
upper trunks, neck of the first rib, and structure necessary for complete first rib
anterior and middle scalene muscles® removal®’

May also allow effective first rib resection®
Allows vascular reconstruction®

Posterior Favored for recurrent TOS and in cases of Requires extensive muscle dissection that can
prior anterior neck surgery lead to postoperative shoulder dysfunction

May allow better exposure of proximal Risk of injury to the long thoracic, dorsal scapular,
elements of the brachial plexus™ and accessory nerves™
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