Wounds

Several years ago I was vacationing in the Caribbean and went for a swim across a small bay to what I thought was an uninhabited beach.  As I emerged from the water, however, I saw a young woman lying on a towel in somewhat of an awkward position.  I noticed she had a fresh scrape on her lower leg.  I assumed she had fallen and injured herself, perhaps on a rock.  She was posturing herself so that the injury would be directly in the sunlight.  I presumed that she believed that somehow, the ultraviolet rays from the sunlight would have a healing effect.

I am disinclined to announce myself as a plastic surgeon in public, particularly to strangers.  In this case, however, the young lady clearly needed some advice about proper management of a wound.  I introduced myself and my credentials. I then explained that bathing a wound with ultraviolet energy was exactly the wrong thing to do.  I gave some advice on a more rational regimen and left it at that.

This chapter is begun with an apology.  The subject of wound healing is complicated.  It involves very intricate biochemical and physiologic events that are constantly changing as the wound ages.  It’s very interesting, but only if you happen be to surgeon.  To just about everyone else, the phenomenon is surely important, but nevertheless boring.  

To really understand this book and the principles it outlines, some basic knowledge of wound healing is required. So as briefly as I can, the principles of wounds and their management will put forth.  


Life forms of vast degrees of complexity have been sustaining injuries and fixing them for millions of years.  Nature has had a lot of practice dealing with wounds and has evolved very sophisticated systems for healing physical injury.  For eons of time, most wounds have managed to heal without the help of meddlesome doctors or healers.  Active participation the management of wounds is a very recent phenomenon, compliments of human beings.  Much of this well-intentioned treatment was actually to the detriment of the natural forces of healing.  There was a time when pouring boiling oil onto a fresh wound was considered frontline treatment. 


Plastic surgery is the specialty of wound management.  Modern plastic surgery began in the 20th century.  The wounds created by wars fought in the past hundred years demanded enlightened management of battle injuries.  From this need, the specialty of plastic surgery was born.  

Scientifically rational wound management emerged (along with the rest of modern medicine) during the Enlightenment.  Superstitious and witless treatments of the Dark Ages were discarded as critical thinkers evaluated the outcome of treatments.  Understandings of the natural mechanisms at play in a healing wound were sought. Through experiment and objective observation factual discoveries were made and our understanding of the factors involved continues even today.  Certainly, wounds and their management were an issue to early doctors.  Basic principles of wound care were outlined before the 20th Century.  The specialty of Plastic Surgery would emerge later as a necessity brought on by the carnage of war.


Every operation, including the simplest of cosmetic procedures, involves the production of a “wound”.  One of the most crucial aspects in the outcome of any operation is the management of the post surgical wound.  Remember that the “wound” occurs everywhere the surgeon has operated, not just at the incision site.  In liposuction of the abdomen, as an example, the incision is very small.  It is less than an inch.   The surgical wound, however, involves the entire area that has been treated, in this case, the entire abdominal wall.  The liposuction canula is inserted through a small incision, but creates surgical injury within all the tissues through which it travels.


There is a lot going on biologically and physiologically in a healing wound.  These sophisticated repair mechanisms have been finely tuned by Nature.  When left alone, most wounds in the body will be cleaned up, closed, and refined by the natural processes of the body.  


Surgeons, by nature, want to be proactive in the treatment of their patients.  We are accustomed to solving medical problems with our hands and seeing immediate results.   We want to “do” something to make outcomes better and faster.  This is part of our personality of the specialty. 

Too many doctors, often because of pressure from their patients, become meddlesome when it comes to managing a surgical wound Good intentions, notwithstanding, its usually best to leave most of the work of wound healing to the natural biologic mechanisms..  In our zeal to be of service, a mindset has arisen that presumes that no wound can possibly heal without antibiotics, ointment, or ritualistic dressing changes.  Organisms have been healing from injuries since the beginning of biological time without this meddling.  In almost all circumstances, the body can take care of itself.  For a clean surgical wound I advise patient and doctor alike, “Stay out of the way!”

1. Wound “toilet”. 

Though the word “toilet” may sound a bit vulgar when referring to a surgical wound, it is a term used by surgeons to describe the manner in which a wound should be kept clean.  For the purposes of this book, we are limiting discussion to clean uncomplicated wounds which are typical after a cosmetic operation. In these cases, maintaining adequate wound toilet is easy.

A clean surgical incision usually seals in a few hours.  There may be buildup along the incision of debris due to drainage from the skin edges or secretions from the neighboring skin.  These crusts are unhygienic and should be removed with gentle, but thorough washing.  Mild soap and water is as good a choice as any.  Surgical soaps are suitable but can be expensive and are generally unnecessary.

Cleaning with agents, such as hydrogen peroxide, is acceptable (although unnecessary) provided they are not caustic.  Alcohol, for instance, is a desiccant (dries out the skin), which is not good for a healing wound and should be avoided.  

2. Wound environment

The best environment in which to nurture a healing wound is in the womb, figuratively speaking.  The inside of a uterus provides a physiologically perfect bath at just right temperature and salt concentration.  There is no movement, no bacteria, and no hands to pick and scratch at the wound.  This, of course is a rather impractical place to park a wound.  So we’re left with mimicry, trying to create the same favorable climate in the real world. 

All wounds are accompanied by redness and swelling.  Together these two phenomena are referred to as inflammation.  Inflammation is necessary for healing a wound.  It must exist, however, at the proper level.  Too little inflammation and the wound will not heal.  Too much inflammation and the healing will be more painful and will result with excessive scarring.  In the vast majority of cases, the body regulates the amount of inflammation extraordinarily well.

A healing wound should be left alone- no tension, no friction, no traction.  Any mechanical forces that distract or distort the healing area interfere with wound healing.  Rubbing or scratching at or near the wound releases a substance call histamine.  This increases the inflammation in the wound and the amount of scarring.

Patients commonly wonder if they should place ice on a wound or, the opposite, a heating pad. Extremes of temperature should be avoided because of the influence on inflammation.  Here’s why.

Heat will increase circulation.  This might slightly increase the rate of wound healing but it will also increase the amount of swelling.  Swelling, in turn, slows the rate of healing. In swollen tissue, the distance nutrients and other healing factors have to travel is greater which slows down their delivery.  The benefit of one cancels out the other.  There may be special times where an enhancement of circulation and the expense of an increase swelling is beneficial, such as in an evolving infection.  But for the clean and otherwise healthy wound of a cosmetic operation, heat is of no benefit.

Ice or cooling the tissue will decrease swelling but also decrease circulation.  Once again, the benefit is cancelled out by a negative side effect.  The very early surgical wound is sometimes an exception.  Because of the decrease in blood flow created by cooling, disrupted blood vessels and lymphatics drain less into the wound before they seal.  This can result in less swelling and bruising later on.  After this short period, however, the temporary advantage disappears.  Cooling does have an anesthetic effect and for that reason may be prescribed beyond this therapeutic range for patient comfort 

There are certain sterile inflammatory conditions, such as athletic injuries, where ice is indicated. These are situations where inflammation may be detrimental   In a healing wound after an operation, remember that inflammation, of proper magnitude, is a good thing.  It is a natural part of the healing process.  

When there is doubt, leave the wound alone.  The body knows best how to deal with injury. “Getting involved” may give emotional comfort but seldom does it do a healing wound a favor.

3. Pressure

One undeniable manipulation which favorably influences wound healing is the administration of gentle pressure.  Collagen, the protein that is the major component of scars, goes through a process called “remodeling” over a course of many months.  Gentle, but continuous, pressure applied to an area that is healing after surgery results in collagen that is smoother, smaller in volume, and stronger. This is not only a clinical observation but has been studied in the laboratory making observations of collagen with the electron microscope. 

The magnitude of the pressure applied is less important than the continuity of its use.  Indeed, too much pressure can be harmful.  Post surgical pressure should be mild but continuous.  The wound remodeling phenomenon goes on 24 hours a day, 7 days a week and continues for many months, if not years.  Effective pressure treatment has to match that.

Now, before we get too smitten with pressure after surgery, it should be kept in mind that there are times where administration of pressure in impractical or even impossible.  Furthermore, in most circumstances, the ultimate benefits are marginal.  In cosmetic operations, even modest benefits of pressure are welcomed. However, when the sacrifices to apply pressure become absurd, the therapy should be discontinued

Pressure garments are commonly, and intelligently, used after liposuction.  Even though the incision to perform the fat removal is small, the area treated is large.  The consistent application of gentle, uniform pressure throughout the remodeling process (months) will improve the final contour.  With convenience in mind, many companies have designed pressure garments that can be easily positioned and are comfortable to wear.

4. Antibiotic ointment

Antibiotic ointment is commonly recommended for application to a surgical incision.  It probably has little or no affect on healing.  Any benefit, if it exists, is probably more the result of the attention paid to wound toilet before the next application than to the antibiotic ointment itself. The ointment that serves as a vehicle for the antibiotic often is a good emollient and helps prevent the wound and the nearby skin from drying out.

On the other hand, people do develop allergies to antibiotics.  Skin rashes due to such allergies are commonly seen in patients who have been applying antibiotics to clean surgical incisions.  Although the rash is reversible with the discontinuation of the ointment, it certainly doesn’t assist wound healing.  Furthermore, that patient will now be allergic to that antibiotic for life.

5. Systemic antibiotics

In clean surgical cases, there is nothing to support the use of systemic antibiotics, given either intravenously or by mouth.  Nevertheless, in the United States, antibiotics are given routinely during and after clean cosmetic operations.  It is illogical yet has become the “standard of care” Plastic surgeons have no valid reason to give so many antibiotics, yet they prescribe them prolifically.  I am no exception.

Why is there a contradiction?  Good intention on the part of the surgeon is a factor. We want to stack the cards as much as we can for the good outcome.  If there is any chance at all that an infection can be avoided by administration of an antibiotic, it makes sense to do so.  The problem is, the science doesn’t support it.

Old habits are hard to break.  By the time studies demonstrating the lack of benefit were completed, antibiotic administration is clean cases had become institutionalized.  It’s very difficult to back, facts notwithstanding, from a treatment plan that is a sacred mainstay.

Antibiotics are extremely safe and inexpensive (at least relative to what most pay for a cosmetic operation).  Even if they are ineffectual, there is little risk in prescribing.  Furthermore, their use can be psychologically reassuring to the patient and the surgeon.

Doctors feel pressure to use antibiotics despite logic.  Most patients undergoing surgery expect to be given an antibiotic.  Many times it’s easier to write a prescription that to spend enormous amounts of time explaining to the doubtful patients that they just don’t need antibiotics.

There are, of course, legal pressures.  The occasional patient who gets an infection after a cosmetic operation will naturally wonder if it could have been avoided had an antibiotic been prescribed.  Statistically, the answer is no.  The patient was just as likely to have gotten the infection with an antibiotic as without.  The difference is that with the antibiotic, there is the psychological advantage of knowing that everything (including the scientifically invalid) was done to avoid, what appears now to be, the inevitable infection.

6. Massage

I like a massage as much as the next person.  They feel good and are relaxing.  There is, however, no evidence to support claims that massage helps with healing.  The idea that massage assists lymph drainage is unsubstantiated scientifically.  I’m not sure that increasing lymph drainage from a healing surgical wound is a good thing anyway.  Lymph channels do not even exist in muscle so deep massage for lymph drainage in muscles is meaningless.

There is also the possibility that massage may actually cause damage.  As stated in the principles above, wounds generally do best when physical stresses are eliminated.  A vigorous massage may traumatize a healing wound, causing more swelling and slowing the healing process.  It could separate two layers that are healing together through shear forces.  

If a massage feels good and is done gently, I doubt that there is much effect on a healing wound, at least one that is several weeks old.  Under these circumstances, the patient can enjoy the benefits of massage therapy.  Facilitation of wound healing is not one of them.

7. Ultrasound

Ultrasonic treatment transmits energy waves through the skin and into the deeper tissues, purportedly. The energy is converted to thermal energy as it is absorbed by the tissue.  The resulting warming of the tissue increases blood flow to the area that is targeted for treatment.

In the otherwise healthy wound, there is no role for ultrasonic treatments.  Presuming that ultrasonic energy can be delivered to the area of the wound, there is no rational reason to introduce it in the first place.  As stated above, the body will deal with the wound and really doesn’t “want” any assistance.  Energy from ultrasound can be damaging to tissue. (There are claims that externally delivered ultrasound can even kill fat cells) The tissue has already been damaged by the surgeon.  There is no reason for it to suffer any further.

8. Hyperbaric oxygen

Hyperbaric oxygen has resurfaced, now, three times in my career.  It is of known utility in the treatment of decompression sickness (“the bends”) and controversial everywhere else.  It has been used to treat radiation injured tissue and chronic bone infections.  Although there are some studies to support its efficacy, they are controversial.  

In the otherwise “healthy” wound of a cosmetic procedure, the use of hyperbaric oxygen is absurd.  Oxygen is delivered to the tissues of the body by the blood.  In a cosmetic operation, the natural oxygen delivery system is perfectly functional.  There is no reason to administer excessive oxygen.

There are circumstances, even in cosmetic surgery cases, where flaps of skin may be devascularized to the point of near death.  There may be a role, albeit controversial, in the treatment of this ailing skin.  

At best, hyperbaric oxygen is superfluous, at worst it is damaging.  Hyperbaric oxygen is delivered in a chamber that has enough pressure to rupture an eardrum, and occasionally does. It is known that long term oxygen treatment is toxic to tissues.  It is unlikely that hyperbaric delivery of oxygen does much harm, but why take the risk?


When in doubt about administering any extra “help” to a healing wound, the working recommendation is “leave it alone”.  It can’t be stressed enough that the mechanisms of healing an injury have been evolving for millions of years.  They are very sophisticated biochemically and physiologically.  They are precisely tuned to the needs of the species, the location of the injury, and the type of injury.  


Furthermore, the body “knows” that it is injured and preferentially diverts energy and repair resources to the location of that injury.  This is why patients, particularly after big operations, feel listless and fatigued.  This can last for weeks.  The body prioritizes the necessary functions and an injury makes it quickly to the top of the list.  The patient’s vitality will return as the process of wound healing draws to a close.

Depression is a common side effect of physical trauma.  Surgery, of course, is planned trauma. Open heart patients notoriously suffer melancholy after these very extensive and invasive operations.  Cosmetic operations don’t rival open heart surgery when it comes to physiological insult, but they take their toll on the psyche nonetheless.  Many patients report depression after extensive aesthetic surgery.  As recovery progresses, the unpleasant feelings subside.

Patients with a history of extreme mood swings suffer the most with post-operative depression.  Occasionally anti-depressants are indicated but most often reassurance is enough.  However, it is the body’s way of telling the patient to slow down.  Let the healing proceed without interruption.

Wounds never heal as fast or as well as we would like.  Generally, though, the native healing processes of our bodies take surgical wounds to favorable outcomes.  The pace, regrettably, is deliberate.  There really is little that can be done to change things.  A favorable environment in which the healing process can proceed is the best that can be provided.  Efforts to tamper with wound healing and remodeling, as well-intentioned as they might be, often do harm.  They are to be avoided.

