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Laceration and Wound Care

After reading this issue you should be able to:

Å  DESCRIBE the components of wound preparation.
Å  DISCUSS the key principles of wound closure.
Å  LIST the options for closure methods and suture 
   choices.
Å  DESCRIBE the components of suturing and tissue 
   handling.

Objectives

Physicians dating back to the time of the Smith Papyrus 
(ca. 1700 BC) have struggled with the therapeutic problem 
concerning the most appropriate treatments in wound 
management. From herb poultices through hot oil cautery 
to the revolutionary treatment of debridement and salves 
instigated by Ambroise Par® in the 16th century, the ideal 
management has been debated. More recently, scientiýc 
investigation led to an understanding of asepsis and 
antibiosis and ultimately to modern surgical wound care.
 
Much of this scientiýc investigation has resulted in a greater 
understanding of the micro molecular factors and processes 
involved in the many stages of wound healing and scar 
formation. We are still left with the basic need to close 
wounds quickly and effectively while expediting healing. We 
strive for the best functional and cosmetic result in all cases. 
Certain practical skills used during wound closure help us to 
achieve these goals, and these skills will be the main focus of 
the discussion presented here. 

Pre-Hospital Care

Obviously, wound care starts with the patient ýrst and 
the laceration second. A primary and secondary survey 
according to the current ATLS protocol and general medical 
history and examination is a priori. The exact time and 
mechanism of injury should be carefully noted. If known, 
important things to record include apparent speed of impact, 
the nature of any contamination present, the exact nature 
of the object or impact that caused the injury and if any 
protective clothing had been worn. Many of these questions 
can only be answered at the scene. 

The pre-hospital stages of wound care also require prompt 
hemostasis and reduction of any fracture when possible. 
Analgesia, elevation and direct pressure with gauze or

Wound Preparation

Scientiýc studies and experience tell us that wound closure 
per se is not the whole story when it comes to effective 
wound healing. Certain large defects of the forehead and 
hand heal extremely well without closure if given the 
appropriate healing environment. Optimal wound preparation 
and wound care are therefore two of the most important 
factors in wound healing. Adequate debridement of all 
foreign and devitalized material is essential. This should be 
followed by copious irrigation with normal saline to reduce 
bacterial contamination. Wound debridement, when done 
properly the ýrst time, is always preferable to two or three

cotton wool applied onto a laceration are primary principles 
in hemostasis and are the simplest ways to locally control 
bleeding at the scene. If a skin þap is present, apply the 
same principles after the þap is returned to its anatomical 
position. Foreign body removal, debridement and immediate 
surgical intervention should be avoided. Any amputated 
parts should, if possible, be wrapped in saline-soaked gauze  
and stored in a sealed plastic bag placed on ice. 



F I R S T  H A N D  N E W S  S p r i n g  2 0 0 5

inadequate attempts with the associated cost to the patient 
of time and quality of ýnal result. Aseptic technique, 
including the use of gowns, gloves and hats, should be 
employed whenever possible. Although not clearly proven 
to be of beneýt in wound healing and control of infection, 
such measures serve as both protection for the surgeon and 
another factor in minimizing bacterial contamination.

The possibility of foreign bodies must always be considered. 
Careful exploration of the wound under good light with 
excellent hemostasis followed by radiological investigation 
should minimize the chance of retained foreign body. 

Hair removal has no clear beneýt during wound closure. 
In fact, hair often aids alignment of wound edges, the best 
example being in the eyebrow region.

Preparation of the skin edges with iodine or chlorhexidine 
solution is recommended. It is, however, always important 
to remember that wound healing is a battle between the 
skinôs healing properties, derived from its ability to deliver 
blood and nutrients, versus the bacterial load entering 
through the disrupted epithelium. Any factor that promotes 
one over the other, such as the excess application of 
potentially toxic antiseptic solutions into the wound itself, 
may not be of absolute beneýt overall. 

Despite the need to maximize blood þow to healing tissues, 
hemostasis and minimization of hematoma are also key 
factors in wound management. As already discussed, 
pressure and elevation should be the ýrst consideration in 
the management of persistent bleeding. If that is ineffective, 
maintaining maximal exposure under good light and 
accurate electrocautery to vessels, including clipping and 
tying off of larger bleeding vessels, is preferred. If bleeding 
is severe, single-ýnger direct pressure or a hemostat under 
direct vision should be applied. Once bleeding is controlled 
the vessel can be tied or transýxed. In a controlled, well-lit 
hospital setting, the application of a sphygmomanometer 
cuff tourniquet, ýnger tourniquet or surgical limb tourniquet 
can be considered if local control of bleeding or wound. 
When using a tourniquet, it is vital to remove it every 30 
minutes in the case of a ýnger tourniquet, and every one 
to two hours for at least ten minutes in the case of a limb 
tourniquet, to prevent ischemic injury.
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Irrigation

Copious pressure-driven wound irrigation has clear 
advantages in the prevention of infection in the 
management of lacerations where overt contamination is

Anesthesia

Anesthesia can be applied topically, locally or regionally 
or in combination, and there are clear advantages and 
disadvantages to each. The discomfort associated with more 
invasive anesthetic inýltration can be minimized by the 
early application of topical agents, by buffering the solution 
to neutral pH, by slower inýltration with a smaller needle 
through the wound rather than through intact skin and by 
warming the anesthetic agent. A calm, still, comfortable 
patient leads to a steady operative ýeld.

Topical anesthetic is best applied at least 15 minutes before 
the more painful procedure is undertaken and in the case of 
EMLA cream, up to an hour may be needed for maximum 
effect.

When using local anesthetic, it is always advisable to 
aspirate before injection to reduce the chance of infusing 
a local artery or vein with a signiýcant dose of potentially 
cardio-toxic anesthetic. Inclusion of epinephrine in the local 
anesthetic can increase by 50% the maximum allowable 
dose of agent used, and it aids hemostasis at the cost of a 
slightly more painful injection. The use of epinephrine in 
areas where end arterioles are found, for example the tips of 
extremities, has been traditionally avoided.

Regional anesthesia can be very effective using relatively 
small doses of anesthetic. Knowledge of the anatomy of the 
sensory nerves in the region is key to its use. Practically, 
it is very difýcult to inject into a nerve, and difýculty in 
injection may be a sign to withdraw the needle a fraction 
before continuing. The exact techniques involved in the 
many regional nerve blocks are beyond the scope of this 
discussion, but it should be noted that each sensory zone 
has much overlap and crossover with adjacent zones. 
Nowhere is this more true than in the face and hand. Itôs not 
unusual for a secondary block in an adjacent nerve territory

present. This beneýt is less clearly demonstrated in 
apparently clean wounds. The same can be said for vigorous 
scrubbing of wounds, which is best reserved only where 
gross contamination is present and embedded particulate 
matter needs to be removed from viable tissue. Adequate 
local and/or regional analgesia is vital in such cases. The 
literature supports the beneýts of delayed primary closure 
in grossly contaminated wounds. This also applies when the 
demarcation between viable and non-viable tissue is unclear 
or persistent drainage is anticipated. In such circumstances, 
closure after four days has been shown to minimize the 
incidence of wound infection.
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Closure Method

Wounds can, as already discussed, be left to heal by second 
intention. However, if a decision is made to oppose wound 
edges, there are a number of ways to keep those edges 
opposed.

Sutures produce the greatest tensile strength and therefore 
the lowest chance of dehiscence. When choosing a suture 
for skin lacerations, non-absorbable sutures are the best 
choice in most cases.

With very small children, however, it is sometimes best to 

Wound Closure

Generally speaking, where possible, aseptic primary closure 
under minimal wound tension is the ideal in all emergency 
wound management. There are certain basic principles that 
must be observed which allow rapid healing while attaining 
the best cosmetic result.

When debriding lacerations or when making elective 
incisions, tissue excision lines should, where possible, 
follow the direction of least skin tension. These minimal 
tension lines are known as relaxed skin tension lines 
(RSTL), or Langhersô lines. If there is any doubt as to the 
RSTL, a simple ñease of pinchò test along perpendicular 
axes can be performed. Ideally, the debrided wound should 
be four times as wide as it is long to facilitate tension-free 
closure. When this is not possible or practical, local þap 
techniques can be employed to allow opposition of skin 
edges. However, in the management of traumatic wounds, it 
is vital to note, debridement is the primary goal, and until it 
is complete, skin closure should not be considered.

Minimal and very careful tissue handling will prevent 
the clean, freshly debrided wound you have created from 
becoming a crushed, unviable wound edge needing further 
debridement.

Suture Choice

Suture choice depends on a number of factors. Different 
sutures are chosen for dermal and percutaneous closure. 
Expected skin tension is important when deciding if closure 
can be achieved in one or two layers, and different sutures 
are chosen for each layer. Tension depends on the type of 
wound, the anatomical location, the degree of tissue lost 
and the age of the patient. Finally, if the sutures are to be 
removed then insoluble material is chosen, but when this is 
not possible we must ask ñwill dissolvable closure sufýce?ò

to be required to achieve truly effective anesthesia and 
a secondary block should be considered before infusing 
maximal doses in the primary chosen region.

If adequate analgesia is not achieved despite best efforts, the 
practitioner should have a low threshold for anesthesiology 
advice and sedation or general anesthetic. The best result 
will NOT be achieved in a poorly anesthetized patient.

use absorbable skin sutures, especially when you anticipate 
that the trauma of suture removal may prove excessive. 
Further exceptions to this rule include lacerations in the 
mouth or other mucous membranes. 

The ýnest sutures possible, that allow opposition of wound 
edges without breaking, should be used for closure. These 
sutures should be removed at the earliest opportunity that 
maintains wound integrity. It is probably most important of 
all that the wound edges are everted, and the best ways to 
do this will be described in some detail. 

Staples have a lower incidence of foreign body reaction and 
can be applied rapidly. The cosmetic outcome is comparable 
for many applications but they are slightly more painful to 
remove than sutures.

Surgical tape is the quickest of all closure methods and has 
few complications of removal. The need for extra adhesive, 
such as tincture of benzoin, may increase wound infection 
without prolonging adhesive action. The main disadvantage 
is that tape can easily slough off, leaving a gaping wound to 
heal by scarring second intention. As such, tape in isolation 
is best used in the closure of small tension-free wounds. 
In the closure of large wounds with fragile skin, such as 
pretibial lacerations in the elderly, tape may be the gentlest 
and therefore only viable closure method available.

Cyanoacrylate tissue adhesives (e.g. Dermabond) have 
been recently approved by the FDA in the management 
of lacerations. Application is fast and gives a cosmetic 
appearance comparable to 5-0 suture, and the adhesive 
spontaneously sloughs off ýve to ten days after application. 
Tissue adhesives may also be bacteriostatic, have an 
overall complication rate of about 3% and are very cost 
effective. If edges are difýcult to oppose, closure should 
be supplemented by deep-tension sutures, and in areas 
of signiýcant tension, such as over joints, an alternative 
closure method should be employed.
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To repeat the basic tenets of wound closure, gentle tissue 
handling with minimal tension closure, exact alignment and 
eversion of wound edges is the most direct route to good 
results. Several additional techniques to facilitate these 
goals will be discussed here. 

Minimizing skin trauma during suturing maximizes blood 
þow to the healing scar. This is certainly in part the result 
of the choice of surgical instruments. Skin hooks are kinder 
on tissues than toothed forceps or worse still, non-toothed 
forceps. Use of electrocautery should be minimized where 
possible. 

Scalpel cuts should be applied linearly and smoothly, 
avoiding sawing and tearing. The skin should be incised 
perpendicularly to the surface wherever possible to 
facilitate accurate opposition and eversion during closure. 
The direction of growth of regional hair follicles suggests 
incision parallel to the direction of growth. 

Suture and Tissue Handling Technique

Inert insoluble monoýlament suture incites the lowest 
incidence of inþammatory response. Such monoýlament 
sutures stretch poorly and can constrict the wound 
following excessive secondary wound edema. They are, 
however, easy and relatively painless to remove. Braided 
sutures have a higher early tensile strength for a given 
diameter but due to higher friction, can drag and damage 
tissues. Absorbable braided sutures have a lower latent 
tensile strength after 28 days in vivo than unbraided 
absorbable suture, but this should not be important in the 
closure of most lacerations. A reference to a detailed review 
of all suture types and their applications can be found at the 
end of this article.

Suture needles also come in a variety of forms. The tip 
and needle body may be cutting, reverse cutting, or round. 
The angle of the arc subtended by the needle dictates the 
application of the needle. Closure in deep cavities is best 
effected using 180Ü arc needles, whereas 135Ü arcs allow 
easy, trauma-free passage of a needle through skin and are 
therefore the most commonly used for skin lacerations. The 
body of the needle may also be cutting or reverse cutting. 
In reverse cutting needles, the smooth face of the needle 
is always perpendicular and opposed to the angle of skin 
tension. Reverse cutting needles are useful for skin edges, 
as they reduce the incidence of the needle cutting through 
the skin during the pass. Blunted round bodied needles may 
minimize the impact and depth of a potential needle stick 
but greater force is needed to pass round bodied needles, 
thus reducing any advantage.

Figure 1. Eversion of wound edge with perpendicular needle pass.

Sutures should be tied to ensure accurate opposition of 
wound edges but not to crush the wound edges together. 
ñApproximate, donôt strangulate.ò Skin edge eversion 
can be promoted by a number of techniques. Entry and 
emergence of the needle tip perpendicular to the skin 
surface helps weakly compress the underlying tissue, thus 
forcing the edges into 
eversion. (ýg. 1) Too 
often the needle is 
passed in a shallow 
oblique before rising 
quickly beyond the 
wound. When this 
shallow suture is tied, 
the suture constricts 
the dermis and can 
invert the edges.
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Figure 2. Deep-tension suture.Figure 3. Continuous dermal suture.

A double knot on the ýrst throw reduces slippage and 
loss of edge opposition, although a non-locked slip knot 
ýrst throw may also be utilized by the more experienced 
practitioner. Inþexible monoýlament sutures require more 
ties to attain a secure knot than their braided counterparts. 
Even if very comfortable with your suturing technique, at 
least four or ýve diametrically opposed (or square) well 
bedded throws are recommended when using monoýlament 
suture materials. If you employ an interrupted suture 
method, the ýrst suture should be placed in the center of 
the wound to minimize dog-ear effect. Subsequent sutures 
should alternately divide the wound gaps until adequate 
opposition is achieved. In the case of long wounds, this may 
not be practical so special care must be taken to regularly 
review the remaining skin edge lengths to prevent bunching 
of the skin edge at one side of the wound. This bunching 
may be necessary when approximating unequal wound 
edges and efýcient neat closure comes through experience 
in these cases. If necessary, dog ears can be removed at the 
end of closure or in a second surgical procedure.

Interrupted sutures are excellent for accurate approximation 
of wounds under minimal to moderate degrees of tension. 
To reduce greater excesses of tension, deep tension sutures, 
again with entry and exit of the needle tip perpendicular to 
the wound wall, will give reliable relief of tension while 
avoiding pull out of the suture material from the tissue. (ýg. 
2) If multiple deep-tension sutures are required, division by 
halves of the wound will give the most even distribution of 
force.

Continuous percutaneous suturing allows more rapid 
closure, and as long as the suture material runs freely, this 
method divides the skin edge tension equally across the 
whole suture. However, when using continuous closure, 
overall wound tension is sometimes difýcult to control, 
which may lead to widening of the suture line over time and 
poorer cosmesis.

Dermal sutures lie almost entirely within the dermis and can 
provide excellent approximation of wound edges with no 
secondary punctuate suture scars. (ýg. 3)
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In 1997 there were 330,000 dog bite wounds treated in 
the USA. Dog bite injuries can result in clinical infection 
in up to 30% of cases, and the incidence of infection can 
be as high as 50% among cat bite injuries. Some of these 
infections are trivial but some are extremely serious, and to 
underestimate the signiýcance of an animal bite is dangerous 
indeed. 

Dog bite wounds account for the majority of animal bite 
wounds in humans and exhibit a varied bacteriology. 
Irrigation, multiple swabs for culture and then debridement 
is of paramount importance in these injuries and although 
accurate trial data is unavailable, most authors would 
advocate the use of antibiotics in the management of 
apparently contaminated bite wounds. If signs of infection 
develop, refer to the culture results for appropriate therapy, 
repeat cultures and consider further surgical debridement 
and irrigation of the wound. Signiýcant infections often 
require admission and intravenous antibiotic therapy and the 
threshold for aggressive management should be low. 

Cat bite injuries may go unnoticed for longer, as they tend 
to involve only small punctures with minimal tearing or 
abrasion. Nevertheless, management of cat bites should 
follow a similar treatment pathway. 

Human bites should also be treated in a similar way. Often, a 
clenched-ýst bite pattern is observed, usually resulting from

Bite Wounds

Whenever possible, such extreme tension should be avoided 
either by undermining the skin edges with sharp dissection 
or by mechanical advancement of the skin edges using 
carefully applied traction with skin hooks.  

Figure 5.  Horizontal mattress suture.
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Figure 6.  Vertical mattress suture.

Figure 4. Three-bite, one knot for V or Y-shaped wounds.

Mattress sutures are used in times of very signiýcant skin 
tension or where edge eversion is difýcult. They can be 
horizontal (ýg. 5), vertical (ýg. 6), or in times of extreme 
tension locking.

As smaller volumes of tissue are included in each ñbite,ò 
the degree of tension that can be overcome by dermal 
sutures before the suture tears out may be lower. For this 
reason, closure supplemented by deep-tension sutures 
should be more readily considered. 

Deep-tension sutures can be continuous or interrupted. 
When closing long, higher-tension wounds, interrupted 
sutures also minimize the potential for full-thickness wound 
dehiscence.

Corner or Y-shaped incisions can be closed at their junction 
using a three-bite one knot technique. (ýg. 4)
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therefore depends on the healing capacity of the tissue  
injured. Face sutures can be removed after three to ýve days, 
scalp sutures in approximately seven days and other sites 
between ten and fourteen days depending on skin tension 
across the closure site. Sutures should be cut as close to the 
skin as possible to minimize the introduction of bacteria 
during pull through. 

Occasionally wounds will dehisce either early in the healing 
process or at some time after suture removal. Dehiscence 
results from delayed healing through poor wound edge 
opposition, early suture removal, poor reparative state of the 
wound edges through local or systemic factors or because of 
persistent local infection. When this is the case, the wound 
can be left to heal by second intention and scar revision 
performed at a later date if required. Another option is to 
further debride the wound and skin edges, irrigate and then 
close again. It should be noted that the wound did not heal 
primarily and further debridement will leave a larger wound 
with greater skin tension, leaving a signiýcant potential for 
repeated dehiscence.

Tetanus and Rabies Prophylaxis

Rabies is more common among bats, raccoons and skunks 
than among rodents, dogs and rabbits. In the former group, 
the animal should be considered rabid and prophylaxis 
should be given. Dog, cat, ferret and rodent bites should be 
considered on an individual basis.

Two thirds of recent tetanus cases in the USA have come 
from laceration and abrasion injuries. An uncertain 
immunization history or a delay of more than ten years since 
last dose requires tetanus toxoid for all wounds. Toxoid 
should be considered if the last immunization dose was more 
than ýve years ago and the wound is at higher risk of tetanus 
inoculation. In high risk wounds where immunization status 
is uncertain or inadequate, supplementation with tetanus 
immunoglobulin is recommended.

a punch to the mouth. These can involve damage of soft 
tissues down to and including the extensor tendons, joint 
capsule and bone of the metacarpophalangeal joint. It is 
important to remember that the wound was inþicted with a 
clenched ýst so when under exploration, it is in this position 
that the most damage will be visible. These injuries may 
also have associated metacarpal head fractures or chips 
and therefore should be extensively explored, cultured and 
irrigated. Again for these complex injuries, which often 
present late, antibiotics should be readily considered.

A warm, moist environment aids epithelialisation and 
therefore healing but does not alter the rates of infection after 
wound closure. Topical antibiotics can be applied to facilitate 
the ideal healing environment while reducing infection rates 
by up to 66%, but may be detrimental to the mechanics of 
tape or adhesive wound closure. 

Bio-occlusive dressings such as tegaderm or opsite 
provide the ideal environment for wound healing and a 
gauze dressing can be fully incorporated where exudate is 
expected. 

Patients can gently wash undressed wounds with soap and 
water after 24 hours with no increase in infection and this 
process allows the reapplication of topical antibiotics. 
Suture should be removed at the earliest opportunity to 
minimize scarring while still allowing adequate strength of 
the remaining closure. The timing of suture removal

Dressings and Wound Care

Discussion

This review is by no means comprehensive but aims to give 
an evidence-based overview of some of the techniques that 
can be employed to achieve the best results for the repair 
of lacerations and abrasions. Only through experience 
can physicians become conýdent in their application and 
effectiveness.

7
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Strategic neglect is too often the treatment of choice in the 
small wounds common to the injured hand. The body mounts 
a massive campaign of inþammation and remodeling which 
alone can produce edema and subsequent scar sufýcient to 
impede the desired clinical outcome. Devitalized tissue, dirt 
and grime can cause slow healing by impeding the formation 
of granulation tissue and facilitating the colonization of 
bacteria. Infection is of primary concern.

Patients commonly present in clinic after trauma and 
repair with post-operative dressings or dressings from the 
Emergency Ward. These are removed and the hand evaluated 
with attention being paid to the wound. Devitalized 
tissue is debrided and the wound cleaned, allowing for 
an advantageous healing environment. The patient will 
frequently report feeling much better after the wound is 
cleaned. They are less guarded in motion and report less 
pain. This may be because of the removal of painful adherent 
eschar from the skin or the application of new dressings that 
cushion and protect the wound. Commonly, the patient will 
report that they feel better and less fearful because their hand 
now looks ñmore normal.ò 

This ýrst visit to Hand Therapy is important, as it reduces 
the patientôs fear about their injury and teaches them what 
is safe and appropriate to do with their wound at home. A 
personôs natural tendency is often to do nothing for fear of 
damaging the hand further. This may result in a stiff and 
painful hand. Patients are taught how to clean their wound 
and change dressings when appropriate. They are also 
instructed in precautions and therapeutic exercise (protocols 
for movement and rest) that will produce a more rapid and 
advantageous recovery.  

A good clinical mantra is ñYou have no impact if youôre not 
there.ò Patients routinely disregard home care instructions 
and that makes clinical follow-up vital. Most important is the 
monitoring of wound status. Infections detected early may 
be dealt with more effectively. Wound cleaning may not be 
done effectively at home and thus clinical staff can ensure 
proper management. Follow-up is especially important in 
the case of animal bites where the incidence of stubborn 
infection is relatively high.

Wound cleansing is the most common procedure performed 
in clinic. The purpose is to remove ñnonattached or loosely 
attached cellular debris and bacteria from the wound bedò.1

Rehabilitating the Wounded Hand
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The most common agent is sterile water or sterile normal 
saline. These agents are safe and nontoxic to the wound bed. 
Other agents are sometimes used and I will address them 
below.

Hydrogen Peroxide (H2O2) rapidly decomposes to oxygen 
and water after coming into contact with the enzyme 
catalase, which is found in blood and most tissues. Because 
of its foaming action, hydrogen peroxide is used as a 
mechanical cleansing agent. It has been shown to oxidize 
both wound debris and healthy tissue proteins. It should be 
noted that it has little bactericidal action in wounds. It is 
common practice to þush the wound with normal saline or 
sterile water after using hydrogen peroxide.1

Sodium Hypochlorite (Household Bleach) has been used 
in a 0.25 to 0.50% solution in water as an antimicrobial to 
control wound sepsis. A variation on this was developed 
in 1915 by Henry D. Dakin, an American chemist who 
combined the above mentioned sodium hypochlorite with  
0.4% boric acid to produce a dilute antimicrobial solution 
for cleansing wounds. It has been shown to be effective 
against streptococci, staphylococci, and pyocyaneus 
microorganisms. This solution can cause skin irritation 
around the borders of the wound and can effect the growth of 
new granulation tissue.1

Soap and water is the method of choice for those patients 
with minor wounds who will be self managing at home.

In the process of cleaning, it is often necessary to debride 
the wound. Debridement is the removal of necrotic or 
devitalized tissue. There are three objectives:1
     1.  To rid the wound of necrotic tissue so as to 
          facilitate the proliferative phase where-in granulation, 
          re-epithelialization and contraction will occur.
     2.  To prevent infection by removing the source material 
          on which pathogenic microþora exist.
     3.  To correct abnormal wound repair.

Obstructive necrotic tissue impedes the formation of 
granulation tissue and inhibits epithelial cells from migrating 
across the wound. Care should be taken to minimize patient 
discomfort but this problem must be addressed.

Selective debridement is very useful in removing identiýable 
necrotic tissue. This is accomplished with a scalpel and 
forceps. It is a minor procedure requiring no anesthesia. Only 
clearly deýned devitalized tissue is taken. Non-selective 
debridement (which removes some granulation tissue as 
well) may be accomplished with a gauze sponge during 
cleaning, wet-to-dry dressings, forceful irrigation (Water 
Pik), or whirlpool.

Surgical debridement is deýned as a major procedure and is 
performed on an inpatient basis under anesthesia.1 This is 
not within the scope of practice for a Hand Therapist.

After the wound has been cleaned, an antibacterial agent is 
often used to prevent infection. Below are a few common 
agents used in clinical practice.

Neosporin is a broad spectrum antimicrobial agent. It is 
applied to the wound after cleaning to inhibit excessive 
bacterial contamination and thus infection. It has three 
antibacterial components and is reapplied with each 
cleaning. One of its components, zinc bacitracin, was found 
to be 25% more effective at promoting epidermal healing 
compared with untreated control subjects.

Silvadene (Silver Sulfadiazine) is another antibacterial 
agent which is commonly used with burns. It was shown 
to promote re-epithelialization 28% faster than in control 
wounds.1 It has a soft consistency that patients like because 
of its cushioning of the wound under the dressing. 

The healing effects of both Silvadene and Neosporin are not 
related to their antimicrobial activity, according to a study by 
Eaglstein, et al.1 It should be noted that both active and inert 
substances in topical agents may affect healing.1

Wound dressings vary with every patient. They can be as 
simple as a Band-Aid or Coban. They can be elaborate 
with sterile gauze and wraps. All dressings should meet 
the basic criteria of being protective, supportive, non-toxic 
and comfortable and controlling of the microenvironment.2 
Standard practice and consultation with the supervising 
physician will dictate the type and duration.

As wounds heal and scar forms, attention should be paid to 
the adherence of the healing tissue. Great attention is usually 
focused on the visible scar on the outside. But the forming 
scar underneath presents a far greater danger. There is no 
biochemical mechanism that will prevent a wound from 
healing in an amalgamated fashion, melting together tissue 
planes and creating ñone wound one scar.ò In other words, 
wounds involving the skin, subcutaneous tissue, tendon 
sheath, tendon and bone heal normally as a continuous mass 
with no differentiating into the preinjury architecture, thus 
destroying the gliding planes between each tissue type and 
severely restricting hand motion and causing pain. It is the 
applied mechanical forces through therapy that help control 
adhesions and dysfunctional scarring. Mechanical stress is 
known to enhance wound healing. Stress and strain across a 
healing wound can inþuence the quantity, aggregation and 
orientation of collagen ýbers. In controlled situations, this is 
the basis of successful Hand Therapy.2
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Even a discreet injury to the hand causes a regional response 
that affects otherwise non-injured parts. The macrophages 
activated by the injured digit do not discriminate between 
the uninjured volar plate, innocent collateral ligament and 
the intact joint capsule adjacent to the injury. These innocent 
adjacent structures undergo ýbroplasia and may remodel 
so that even digits remote to the site of injury will undergo 
increased collagen turnover and remodeling.3

Astute wound care will limit the restrictive effects of 
deep scar and minimize the appearance of visible scar. 
Appropriate therapeutic exercise will mobilize tissues 
underneath the healing wound. Manual therapy may also 
be used in the middle and late stages of healing without 
undue expansion of the visible scar. For external or visible 
scar, silicone sheeting and sleeves are quite effective for 
minimizing their appearance. Paper tape and Coban are 
also used successfully. Best results are seen clinically with 
prolonged use of these interventions. With that in mind, the 
silicone products are often most effective in the early stages 
and the Coban and tape most helpful later on.

Conditions such as diabetes, peripheral vascular disease, 
anemia, malnutrition, anti-inþammatory drugs, infection, 
chemotherapy agents, tobacco use, and radiation damage 
can all cause problems with healing. Complications can also 
be seen with animal bites, as bacteria and other toxins can 
be lodged deep in fat cells and not quickly dealt with by 
medicines or the bodyôs defense mechanisms. Accordingly, a 
long-term home program should address potential problems 
unique to each injury.

It is very important for the therapist to know what the patient 
is to expect in the end stages of wound healing. The patient 
should be prepared for how long it will take and any possible 
complications. Protocols should be seen as plans which can 
be adapted to the needs of each individual. Some patients 
will self manage well with simple home care instructions. 
Others should be followed in the clinic to monitor progress 
and ensure the patient reaches his maximum rehab potential.  

References
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Laceration and Wound Care

1.  When discussing wound preparation, which of the following is 
     not accurate?
 a.  preparation of skin edges with iodine or chlorhexidine  
      is recommended
 b.  never remove foreign or devitalized tissue with a
      primary wound closure 
 c.  hemostasis and a minimal hematoma are key factors in 
      wound management
 d.  copious irrigation is essential

2.  Which of the following is most accurate concerning wound care?    
 a.  a delayed primary closure is never suggested in a   
           grossly contaminated wound
 b.  use the ýnest sutures possible that allow opposition of  
      wound edges without breaking 
 c.  relaxed skin tension lines (RSTL) result from irrigation  
      and over aggressive debridement
 d.  staples can be applied rapidly but have a high incidence 
      of foreign body reaction

3.  Which of the following is not accurate?    
 a.  nonabsorbable sutures are best used for the mouth and 
           mucous membranes
 b.  tissue adhesive is fast and gives a good cosmetic result 
 c.  mattress sutures are used when edge eversion is difýcult or  
      skin tension is signiýcant
 d.  in regards to wound closure, gentle tissue handling, exact  
      alignment, minimal tension, and inverted wound edges  
      lend to the best results

4.  Which of the following is most accurate?    
 a.  tetanus generally results from bats, raccoons, and skunks 
 b.  wound dehiscence result from secondary trauma to the  
      wound
 c.  cat bites can be overlooked initially because of the small  
      puncture sites
 d.  dog bites frequently result in rabies
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