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01 AN OVERVIEW of BASIC CONCEPTS

Epidermis:
stratum basale, 
stratum spinosum,
Stratum granulosum, 
stratum lucidum, 
stratum corneum

Dermis:
Papillary layer
Reticular layer 

Subcutaneous Tissue:
fatty layer with blood vessels, 
nerves, lymph, and loose 
connective tissue 

Secretion and ExcretionProtection Absorption Sensation

prevents invasion of 
the body by bacteria

facilitates heat loss 
and cools the body 
when necessary 
through evaporation,

vasodilatation and 
vasoconstriction

Mainly regulated by 
Sweat gland 
Apocrine gland 
Sebaceous gland

Heat sensor receives 
Signals from surrounding to
initiate vasoconstriction or dilation,
Shivering or sweating to 
regulate body temperature

Function of Skin

Temperature Regulation

Complexes with 
nerve endings for 
Pain, tactile, 
pressure
cold and heat 
sensation

02
Wound : Damage to continuity of any tissue due to injury       
or surgery.

1) Clean Wound: 
Operative incisional wounds that follow nonpenetrating (blunt) trauma.

2) Clean/Contaminated Wound:
uninfected wounds in which no inflammation is encountered but the respiratory, 

gastrointestinal, genital, and/or urinary tract have been entered.

3) Contaminated Wound:
open, traumatic wounds or surgical wounds involving a major break in sterile technique that 

show evidence of inflammation.

4) Infected Wound:
old, traumatic wounds containing dead tissue and wounds with evidence of a clinical infection 

(e.g., purulent drainage). 

Classification of Wounds PHASES OF WOUND HEALING

• Stages of wound healing:
Hemostasis: immediate response
Inflammation: 0-4 days
Proliferation: 4-21 days
Granulation (Epithelialization) :4-21 days
Remodeling: up to 2 years
* this is for acute wounds, chronic wounds fail to progress naturally 

ACUTE WOUND HEALING CHRONIC WOUND HEALING

Exogenous factors

Skin injury, mechanical 
factors

Disrupted barrier, 
increase in TEWL*

Endogenous factors

Pigmentation, race, genetic 
propensity

Pro-inflammatory cascade

Pathologic scarring

Atiyeh B, et al. Eur J Plast Surg 2003; 26:5-11
Del Rosso. Clin Aesth Dermatol 2011; 4(91)

Disruption of barrier function influences scarring

Pig
pro

*TEWL – transepidermal water loss

SSeveral factors affect scar formation

• Degree and duration of inflammation
• Longer and more intense inflammation  - poor scar result

• Amount of mechanical tension on the scar
• High tension areas (back, sternum, deltoid) – predispose to hypertrophic scarring

• Age
• Younger individuals have increased intensity of inflammation – poor scar result

• Race/genetic predisposition
• Scarring is worse in darkly pigmented individuals
• Worse in people of African, Hispanic or Asian descent
• Keloid formation is also influenced by genetics

03

KeloidsHypertrophic scars Keloids
SScars can become abnormal and excessive Hypertrophic scars (HS) Keloids

Develop soon after skin injury Develop months after skin injury; genetic

Usually flatten spontaneously over time Remain elevated and do not spontaneously 
resolve

Limited to area of original tissue damage Overgrow the boundary of the wound.

Related to motion and skin tension Not related to motion and skin tension

Often occur over joints. Commonly occur on ear lobes, shoulders, 
chest and upper back

Associated with contractures and limited 
movement

Not associated with contractures

May improve with appropriate surgery Usually recur after surgery

Basic differences between hypertrophic scars and keloids

Mustoe et al. Plast Reconstr Surg 2002; 110:560-571

PHYSICAL DISABILITY

• Movement restriction
• Functional impairment
• Pain and itching

PSYCHOSOCIAL DISABILITY

• Self-consciousness
• Embarrassment
• Social withdrawal and isolation

Bayat A, et al. BMJ 2003; 326:88-92

SCARS CAN AFFECT QUALITY OF LIFE The decision to treat scars  depends on:

•Anatomic site of injury
•Symptoms of pain, itching or discomfort
•Degree of functional impairment
•Degree of psychological distress

Any strategy begins with knowledge of cause and mechanism of injury

Treatment requires clinical judgment and weighing of risks and benefits

Any strategy begins with knowledge of c

Bayat A, et al. BMJ 2003; 326:88-92

SCAR INCIDENCE IN ASIANS
• The exact incidence is not known with accuracy
• Highly variable depending on the population 
• Numerous factors

• Age
• Sex
• Race 
• Degree of pigmentation

• Keloids tend to occur in darker skin

• Incidence of keloid in Blacks, Hispanics, and Asians  4.5% ~ 
16%1

• Skin darkness : Indians, Malays > Chinese
Incidence of keloid: Chinese > Indians, Malays2

-> do not correlate directly

Epidemiology

1. Ann Plast Surg 2005;54: 676–680; 2. Alhady, SM. Plast Reconstr Surg 1969; 44:564.

Ann Plast Surg 2005;54: 676–680

Epidemiology

• Keloids occur 15 times  more 
often in dark-skinned 
individuals compared with 
whites

• Incidence of keloid in Blacks, 
Hispanics, and Asians  4.5% ~ 
16% 

Different skin colours = different scar 
characteristics
• These characteristics make Asians, even lightly pigmented 

Asians, more prone to: 

• Scarring

• Hyperpigmentation

• Hypopigmentation

• Prolonged erythema after skin injury
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Disclosure

I have NO financial disclosure or conflicts of interest with the presented 
products or devices mentioned in this presentation.

An early version of the reconstructive ladder

Represent the spectrum of closure options 
available for wounds

Serve as a thought paradigm to guide 
surgeons in choosing method of wound closure

• Primary wound closure
Direct apposition of skin edges of acute surgical or traumatic wounds after 
appropriate wound preparation.

• Secondary wound closure

• Tertiary wound closure (Delayed primary)

• Sutures enables meticulous wound closure

Layer matching

Wound edge eversion

Reduced wound tension

Adhesive Tape

• Have been used in management of surgical wounds for >50 years

As adjunctive wound support after staples or sutures are removed

In conjunction with buried dermal sutures, or with absorbable running 
subcuticular sutures in low-tension wounds.

Adhesive Tape

Rapid application, ease of use, cost effectiveness, lack of visible puncture 
marks, less tissue reactivity, no need for suture removal.
Not work well on surfaces that are oily or hair bearing, on joint surfaces, on 
lax skin, on wounds under tension, or on very young or uncooperative 
children. 

The wound is cleansed, irrigated
Complete hemostasis and dry the skin

Adhesive Tape

Difficulty to ensure accurate skin edge apposition and skin edge eversion
Unacceptable variability and poor reliability in their adhesive properties 
Lose adhesiveness with time -> wound dehiscence

• To secure adhesion of the tape, skin edges must be dry and strict 
haemostasis

• Use adjunct liquid adhesive, such as (Benzoin , Mastisol) to 
increase adhesive strength

A: Control group

B: Transparent film dressing sprays

C: Benzoin ( )

The different values of weights that caused complete separations of the 
tape from the skin in 20 seconds were recorded in all groups. 

Tissue Adhesives

• First developed in 1949
• Approval for human use by FDA in 1998
• Routinely used in ER for quick laceration closure and also used by 

surgeons in operating room.  

Tissue Adhesives

• Primarily contain cyanoacrylate ( )
• Cyanoacrylate tissue adhesives are monomers that undergo an exothermic 

reaction on exposure to moisture (eg, on the skin surface), changing to 
polymers that form a strong tissue bond

2-octyl cyanoacrylate , OCA (eg, Dermabond, SurgiSeal)

Longer side chain, polymerize slower, stronger bond

n-butyl-2 cyanoacrylate , BCA  (eg, Histoacryl Blue, PeriAcryl)

Tissue Adhesives

• Indications

Linear (not stellate)

Low wound tension (or tension relieved with deep absorbable sutures)

Good wound approximation, or can easily approximated

Not crossing a joint

Not grossly contaminated, not infected

Not a result of mammalian bite

No chronic condition that might impair wound healing

• Techniques (OCA)

Complete hemostasis

Remove adjacent tissue extrudes through the wound

Ensure adjacent skin is dry

Subcutaneous sutures or adhesive surgical tape to assist 
with wound approximation

Evert the wound edges; squeeze and swipe adhesives

Dry for 30 to 40 seconds to permit complete 
polymerization while continuing to hold the wound edges 
together.

Repeat the application process 3 to 4 times in an oval 
pattern around the wound to encompass a greater surface 
area on the skin.

n-butyl-2 cyanoacrylate, BCA 
• BCA polymerize much more quickly than OCA (10s to 15s). 
• BCA are more prone to wound dehiscence than OCA, although the risk of 

dehiscence is low for both agents.
• Application:

In discrete drops along the wound margin

Only ONE single application is required

Tissue Adhesives

• Aftercare and Education

NO antibiotic ointment be used

May shower but NO soak or scrub the area

The adhesive will peel off usually by 5 to 10 days

Antibiotic ointment or petroleum jelly can be applied to the wound if the 
adhesive does not come off on its own

Tissue Adhesives

Rapid repair time
Creation of a waterproof and antimicrobial barrier
No need for suture removal or follow-up
Absence of risk of needlestick injury

But how about  Dehiscence? Wound infection? Scar? Cost?

Tissue Adhesives

• Tensile strength of OCA is similar to 5-0 non-absorbable suture.

• A Cochrane review of 33 RCT of adhesive use in the OR concluded 
there was no overall difference between adhesives and alternative 
closure methods in cost, cosmesis, patient and surgeon satisfaction, or 
infection.

• Adhesives allowed for faster closure time, shorter nursing care time.

• Some evidence, but of low quality, to suggest that sutures were better 
than tissue adhesives for reducing risk of dehiscence.

1. Dumville JC, Coulthard P, et al. Tissue adhesives for closure of surgical incisions. Cochrane Database Syst Rev 2014;11:CD004287.
2. Bartenstein DW, et al. A prospective, randomized, single-blind study comparing cyanoacrylate adhesives to sutures for wound 

closure in skin cancer patients. Dermatol Surg 2017;43:1371–8.

Tissue Adhesive + Self-Adhering Mesh

• (Dermabond Prineo; Ethicon Inc.)

Combination of 2-octyl cyanoacrylate (2-OCA) and self-adhering mesh

Activator for the liquid adhesive located within the tape 

Does not polymerize until contact with mesh tape, it also gives 
practitioner longer working time

Tissue Adhesive + Self-Adhering Mesh

• Provides microbial-barrier protection
• Significantly greater skin holding strength than subcuticular 4-0

MONOCRYL® or  Ethicon Endo-Surgery skin staples 
• Redistributes tension away from the wound to the surrounding healthy 

surface area
• Patient Satisfaction



WOUND MANAGEMENT IN 
SPECIAL CONDITION
LEONG HOI IP

NAIL ANATOMY
SUBUNGUAL HEMATOMA

Small nail bed laceration

Small > no indication to remove the nail

Large > unstable or avulsed nail

SIMPLE
NAIL BED 
LACERATION

REASON OF NAIL REPLACEMENT 

(1) it acts as a splint or mold to maintain the normal anatomy of the nail bed, 
(2) it covers a sensitive area and facilitates dressing changes, and 
(3) it maintains the fold for new nail growth.

NASAL BLEEDING

EPISTAXIS   VASCULAR ANATOMY

MANAGEMENT OF EPISTAXIS
Identification of  the source of  bleeding 

Control bleeding  

BE CAREFUL OF NPC HISTORY 

CALL FOR HELP  

DIRECT COMPRESSION  
ANTERIOR NASAL PACKING 

Mecrocel



Fracture immobilization

DR. WAN CHUN
EMERGENCY MEDICINE SPECIALIST, EMERGENCY DEPARTMENT OF 
C.H.C.S.J. OF MACAO

( )

FELLOW OF MACAO ACADEMY OF MEDICINE ( )

GENERAL SECRETARY OF MACAO SOCIETY OF EMERGENCY AND CRITICAL 
CARE MEDICINE( )

12/07/2020

Outlines
1. Management of fracture
2. Principles of immobilization
3. Goal of immobilization
4. Types of immobilization
5. Common conservative immobilization 

devices

Management of fracture
1. Reduction
2. Immobilization
3. Rehabilitation

Principles of immobilization
1. Surrounding open wound care will be the first priority
2. Simple reduction will be performed (after received pain control), 

especially  the fracture complicated with significant nerves/blood 
vessels injuries  

3. Immobilization device length should be enough to cover the 
proximal and distal joint of fracture lesion

4. Thickness of cast/splint should be adequate
5. Pressure ulcer and compartment syndrome should be avoid
6. Distal peripheral circulation of injury limb should be monitoring

Goal of immobilization

1. Reduce risks of fat emboli or shocks
2. Prevent secondary injuries of nerves, 

blood vessels and muscles etc..
3. Pain control
4. Prepare for transferal/Radiological 

exam

TYPES of IMMOBILIZATION
1. CONSERVATIVE
2. OPERATIVE

Common conservative immobilization devices
1. Strapping 
2. Sling 
3. Cast 
4. Splints 
5. Braces
6. Cervical collars
7. Applying traction
8. Spinal immobilization

Strapping

Sling Cast
*

Splints SAM products

Braces Cervical collars Applying traction Spinal immobilization-
Kendrick Extrication Device (KED)

Long (spine) board Conclusions
1. The mainstay of common fractures and dislocations management is according to ATLS/ITLS 

protocols priority, fatal lesion should be care at first.

2. As performed immobilization for fracture patient, airway protection is important as well.

3. Don’t forget to check vital signs and GCS regularly during above procedure.  

Take home messages
1. Brief trauma assessment---ATLS/ITLS

2. Primary survey---resuscitation phase

3. Secondary survey---complementary phase

4. The mainstay of common fractures and dislocations management is according to ATLS/ITLS 
protocols priority,  pain control and antiseptic are also important as other procedures for 
trauma

5. Orthopedist consultation should be necessary

Reference books/articles/websites
1. https://sites.google.com/site/emtbasicskillsvideo/

2. ATLS student course manual 10th edition

3. ITLS for Emergency Care Providers 8th edition

4. Essential Emergency Trauma SHAH etal.

5. Emergent Management of Trauma 3rd ed, John Bailitz, MD

6. Essential Emergency Trauma, Kaushal Shah, MD, FACEP

7. The Trauma Handbook of The Massachusetts General Hospital, Robert L. Sheridan, MD

8. Fast Facts for critical care: Trauma

Clinical practice
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PPrimary survey

• Standardized in assessment of all 
trauma patients

• Two goals:
• Promptly identify life threats
• Provide immediate stabilization

• Simultaneous assessment and 
treatment

PPrimary survey - ABCDE

• Airway maintenance with restriction 
of cervical spine motion

• Breathing and ventilation

• Circulation with hemorrhage control

• Disability(assessment of neurologic 
status)

• Exposure/Environmental control

AAirway assessment

• Talking = good (…for now!)

• What if not talking?
• Ask why not?

• Unconscious? GCS<8 => intubate
• Can’t phonate?

• Assume significant airway injury => 
get emergent airway

AAirway life threats

• Face/neck injuries – Look for…
• Swelling – hematoma or edema 

can compress airway
• Bleeding – nasopharyngeal blood 

cause aspiration risk
• Crepitus – suggests direct 

laryngeal or tracheal injury

AAirway life threats

• C- spine injuries – immobilize C-
spine!

• High C-spine injury will impair 
respiratory drive (C3-C5).

AAirway life threats

• Burns
• Thermal injury can cause airway 

edema.

• Inhalational injury can cause 
pulmonary damage and hypoxia.

AAirway management 

• Intubate whenever airway 
compromise is present or 
imminent

• Be prepared for difficult airway

• Maintain spinal immobilization

• Surgical airway may be required 
with severe face/neck injury

BBreathing assessment

• Listen – equal bilateral breath 
sounds

• Look – gestalt respiratory effort, 
note injuries

• Count – respiratory rate

• Monitor – oxygen satureation

PPulmonary life threats 

• Tension pneumothorax

• Treatment:
• Needle decompression

PPulmonary life threats 

• Open pneumothorax

• Treatment:
• Occlusive dressing

PPulmonary life threats 

• Flail chest

• Treatment:
• Supportive (intubate, ventilate)

PPulmonary life threats 

• Massive hemothorax

• Treatment:
• Tube thoracostomy

BBreathing management

• Supplemental oxygen – titrate to 
SpO2 >95%

• Emergent treatment is based on 
underlying injury

• CXR can be used only once 
patient is stabilized

CCirculation assessment

Look Feel peripheral pulse 
strength (mmHg)

Monitor 

• Color

• Level of consciousness

• Capillary refill

• External bleeding

• Carotids - SBP>60

• Femoral- SBP>70

• Radial – SBP>80

• Dorsalis pedis – SBP>90

• Pulse

• Blood pressure

CCirculatory life threats

• Hemorrhagic shock => 
localize/control bleeding

• Obstructive shock
• Cardiac tamponade => 

pericardiocentesi

• Tension pneumothorax => needle 
decompression s

CCirculation management

• Control external hemorrhage 
with direct pressure

• Ensure adequate IV access (2 
large-bore peripherals, IO, or 
“central line”)

• Use isotonic crystalloid vs. blood 
transfusion

• Emergent treatment is based on 
underlying injury

DDisability assessment

• Level of consciousness (GCS)

• Pupillary function

• Four-extremity movement

• External signs of head/neck trauma

• Check glucose

NNeurological life threats

• Penetrating cranial injury

• Intracranial hemorrhage

• Diffuse axonal injury

• High spinal cord injury

DDisability management

• If GCS<8 => intubate for airway 
protection

• Supportive care is used to 
optimize oxygenation and 
perfusion

• Emergent cranial imaging 
includes non-contrast head CT

IIntracranial hemorrhage

• Subdural hematoma

• Epidural hematoma

• Subarachnoid hemorrhage

• Intraparenchymal or 
intraventricular hemorrhage

DDisability management

• Emergent management is based 
on CT findings

• Subdural/Epidural hematoma => 
surgical evacuation

• Subarachnoid/Intraparenchymal
hemorrhage => manage 
intracranial pressure, supportive 
care

EExposure / Environment

• Remove all clothing/coverings

• Avoid hypothermia
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