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Hyperhidrosis - Pathogenesis

Eccrine sweat glands are responsible for hyperhidrosis

mixture of the two [apo/eccrine] glands may play a role in axillary hyperhidrosis

A sympathetic signal is carried to sweat glands by cholinergic autonomic neurons

Idiopathic (focal) hyperhidrosis

Sweat glands are usually histologically and functionally normal.

Abnormal central response to emotional stress

Genetic component



Hyperhidrosis - Pathogenesis

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



Hyperhidrosis - Treatment

+ Endoscopic Lumbar Sympathectomy (ELS)



Hyperhidrosis - Nomenclature for ETS

Rib- oriented nomenclature

- 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 - “Type of interruption”

Transection?

Resection?

Ablatation with a cautery?

Division with a harmonic scalpel?

or Clipping?

No clear differences(but clipping shows recurrence)

If the correct level division was achieved

Enough separation between the ends of the chain

Regrowth is impossible



Hyperhidrosis - Patient Selection

Surgical consultation should include

- Secure diagnosis of hyperhidrosis

involved

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 palmar
or palmar-axillary hyperhidrosis, or both in ETS.

Endoscopic Lumbar Sympathetomy (ELS) for plantar hyperhidrosis seems to be an
effective procedure, however this procedure is a challenging surgery.



Hyperhidrosis - ETS interruption level

Palmar HH : R4 only - limits the degree of CH

- may lead to moister hands

R3,4 - completely dry hands

- Higher risk of CH

Axillary HH : R4,5 – less successful and has higher “regret rates” than ETS for palmar HH

CFH : R2 vs. R3



Hyperhidrosis - ETS interruption level



Hyperhidrosis - Compensatory HH after ETS

The most common side effect
- which occurs in the literature from 3% to 98%

The most common risk factor
- T2 ganglion interruption(R2, R3)
- 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
or other in escalating doses



Hyperhidrosis - Compensatory HH after ETS

Reversal Surgery

:Nerve Reconstruction

:R5, 6, 7 ± 8 , 9



Hyperhidrosis - ELS



Hyperhidrosis - ELS

Flight Time 26 Hours



Hyperhidrosis - ELS



Hyperhidrosis - ELS



Hyperhidrosis - ELS

COVID-19



Hyperhidrosis – ELS





Chest Wall Deformity - Pectus Excavatum

Usually it is already evident in , and it becomes more marked as the

child reaches maturity.

The degree of the deformity varies from a mild depression on the sterno-

xiphoid angle, to a severe “cave-in” of most of the anterior chest wall with the

lower sternum touching the vertebral column.



Chest Wall Deformity - Pectus Excavatum

Pectus excavatum is a relatively common anomaly

- occurs in about one in 300–400 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 - Pectus Excavatum

heredity :about of patients have a of pectus deformities

an – 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

- Lincoln Brown 1939(1596)

- Williams 1872



Chest Wall Deformity - Haller index

Pectus Severity Index

Used to assess severity of incursion of the sternum into the mediastinum

Maximal transverse diameter/narrowest AP length of chest

Normal HI is 2.5

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

for repair (cosmetic? function?)



Chest Wall Deformity - Pectus Excavatum

The first surgical intervention of pectus excavatum

- Wilhelm Meyer in 1911

- resected right 2nd and 3rd costal cartilages

- significantly improved dyspnea

Sauerbruch performed a more radical procedure in 1913

- 5th to 9th costal cartilage, left hemisternum

Judet in 1954 performed a sternal turn-over procedure

- reattaching the resected sternochondral apron in the anterior

chest wall : Juro Wada



Chest Wall Deformity - Pectus Excavatum

less than satisfactory late outcomes

corrected position of the sternum using substernal support

The principles of modern pectus excavatum surgery

- Ravitch in 1949.

(a) the removal of deformed cartilages,

(b) division of the xiphisternal articulation,

(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 - Pectus Excavatum



Chest Wall Deformity - Pectus Excavatum

“Minimally Invasive Repair of Pectus Excavatum” by Donald Nuss in 1998



Chest Wall Deformity - Pectus Excavatum

Morphology tailored bar shaping



HJ Park



Chest Wall Deformity - Pectus Excavatum

Double Compression and Complete Fixation bar system (DCCF)



Chest Wall Deformity - Pectus Excavatum

2 – bar technique : Parallel vs. Cross 3 – bar technique



Chest Wall Deformity - Vacuum Bell and 3MP



Chest Wall Deformity - Advice

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

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

Chondrogladiolar 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 - Pectus Carinatum

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 Deformity - Pectus Carinatum

The current correction of Pectus Carinatum is surgical, often involving resection

of costal cartilages and sternal osteotomy and recently there are minimally

invasive modifications using thoracoscope.

The majority of these operations are variations of the procedure first described in

1949 by Ravitch.



Chest Wall Deformity - Pectus Carinatum

- chest wall was compressible

- intrathoracic compression by a metal bar in the presternal region

- the strut was removed after 1 year



Chest Wall Deformity - Pectus Carinatum

Haje SA, Raymundo JLP.

Chest wall deformities: conservative treatment of

the anterior protrusion forms.

Brazilian J Orthop 1979;14:167–178.

Dynamic Chest Compressor



Chest Wall Deformity - Pectus Carinatum

Various Braces



Chest Wall Deformity - Pectus Carinatum



Chest Wall Deformity - Pectus Carinatum





Thoracic Outlet Syndrome (TOS)

TOS is a group of anatomically related, conditions caused by

Scalene triangle

Costoclavicular space

Pectoralis minor space



Thoracic Outlet Syndrome (TOS) - Type

Type Characteristics

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) - Cause

Congenital abnormality

Cervical rib

Prolonged transverse process

Muscular abnormality(ant. scalene m., sickle-shaped scalene m.)

Fibrous connective tissue anomalies.

Trauma

Whiplash injury

Repetitive strain

Etc.

Tumor

Hyperostosis

Osteomyelitis



Thoracic Outlet Syndrome (TOS) - Surgery



2022 흉부외과 전공의 연수교육




