DEPARTMENT OF SURGERY
WOUND HEALING
MANUAL
Plastic Surgery is a specialized branch of surgery concerned with deformities and defects of the
skin and the underlying musculoskeletal framework.
"Plastikos" means "form" in Greek and plastic surgery refers to form. This includes
reconstructive and aesthetic surgery. Reconstructive surgery is an attempt to restore the
individual to normal; while aesthetic surgery is an attempt to surpass the normal.
The first plastic surgery was done in 600-700 years B.C. in India for nasal reconstruction, as
amputation of the nose was common punishment for criminals and conquered prisoners.
Plastic surgery includes the following:
Hand Surgery
Burn Surgery
Aesthetic Surgery
Craniofacial Surgery
Head and Neck Surgery
Maxillofacial Trauma Surgery
Microsurgery

SUTURE TECHNIQUE OR WOUND CLOSURE
The most useful and commonly used suture technique is the simple through-and-through suture.
It may be used either as an interrupted or as a continuous suture. The needle should enter the
epidermis at a right angle to the skin's surface and the natural curve of the needle should be
followed. Forceps should be used as infrequently as possible to avoid further wound trauma.
The needle should be held by the needle holder halfway along its length. If the needle is held too
far from its tip, it tends to bend when inserted through tough tissue. The needle should travel
downward through the epidermis, dermis, and a bit of subcutaneous tissue at a right angle to the
would surface. Slight eversion of wound margins (which is preferred) can be accomplished if the
suture takes a slightly bigger bite of the deeper part of the wound. This time the needle should
travel in a reverse manner upward through the subcutaneous tissue, dermis, and epidermis. The
suture is usually tied using an instrument rather than fingers. The wound edges should be
approximated but not strangulated. Postoperative edema will force the wound edges together
tightly. If the edges are already opposed tightly, the edema may compress the capillaries and
thereby reduce the blood supply to the wound edges with resultant nacrosis or delayed wound
healing. On the other hand, the tie should be tight enough to obliterate any dead space between
the wound edges. A compromise between excessive looseness and excessive tightness must be
reached. In general, small sutures placed close together create a more cosmetic closure than
large sutures placed far apart. If there is a large amount of subcutaneous tissue, it may be
necessary to place a deep simple suture to obliterate dead space prior to skin edge
reapproximation.
It is sometimes difficult to evert the wound edges and in these situations a vertical mattress
suture may help. A vertical mattress suture consists of a simple loop suture which passes again
through both sides of the cut edge of the epithelial surface prior to knot tying.

The subcuticular (intradermal) suture is difficult to insert, but when it is executed properly it looks
neat and leaves no suture marks. It may be performed with either absorbable (e.g. chronic gut,
Dexon, or Vicryl) or nonabsorbable (e.g. monofilment nylon) suture material. The needle is
passed horizontally through the dermis on each side of the would alternately, picking up small
parts of the dermis each time. If nonabsorbable material is used, it is commonly brought out
beyond both ends of the incision and either knotted or cut long so that the suture is accessible. It
may be removed by pulling on one end. Absorbable suture material may be buried in the wound
and left indefinitely.
The continuous suture is not as accurate as the interrupted suture, and it cannot be adjusted as
easily. Another disadvantage is that it cuts off more of the blood supply to the healing wound
edge. However, in certain circumstances (e.g. bleeding scalp wound in a severely injured patient)
it is quite effective and can save time. The blanket suture does not bunch up the wound as does
the continuous simple suture but it too can cause wound ischemia.
When the laceration bends sharply (creating a flap) or where it has a T-junction, a corner suture
will facilitate wound closure. Simple through-and-through sutures strangulate the blood supply to
the tip of the flap as they approach it. The three-point (U or corner suture) is recommended
because it interferes with the blood supply as little as possible, thereby giving the flap a good
chance to survive. It is inserted as a horizontal mattress suture through the epidermis and dermis
away from the tip of the flap or opposite the T-junction. The suture is brought out through only
the dermis of the flap tip. It is then exited through the dermis and epidermia on the non-flap side
and tied. The corner suture may also be used to suture an entire flap into position. Thus the flap
is held by interrupted mattress sutures on the non-flap side and subcuticular sutures on the flap
side.
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SUTURES
ABSORBABLE SUTURES
Plain Gut
Chronic gut
Dexon (polyglycolic acid, Davis & Geck)
Vicryl (polyglactin 910, Ethicon)
NONABSORBABLE SUTURES
Silk
Twisted or braided

Cotton
Twisted
Dacron Polyester
Braided
Dacron (Deknatel, Davis & Geck)
Mersilene (Ethicon)
Braided, impregnated with Teflon
Ethiflex (Ethicon)
Tevdek (Deknatel, heavily impregnated)
Polydek (Deknatel, lightly impregnated)
Braided, treated with Silicone
Ti-cron (Davis & Geck)
Braided, coated with Polybutilate
Ethibond (Ethicon)
Nylon
Monofilament
Braided (Neurolon, Ethicon; Surgilene, Davis & Geck)
Polypropylene
Monofilament (Prolene, Ethicon; Surgilene, Davis & Geck)
Stainless Steel
Monofilament
Braided

Surgical Knots: Instrument Tie

Two-Hand Tie (Working Strand toward Operator)

Two-Hand Tie (Working Strand opposite Operator)

One-Hand Tie (Working Strand toward Operator)

One-Hand Tie (Working Strand opposite Operator)

Basic Surgical Maneuvers: Suture Patterns

Basic Surgical Maneuvers: Suture Patterns

Running Stitches
Running stitches, whichever method is used, are a convenient, rapid means of suturing wellapproximated tissue with equal wound edges on which little tension is placed. Running stitches
are valuable on eyelids, neck, scrotum, or wherever loose skin is found. They should not be
placed deeply, or where dead space has not previously been closed. It is important to place one
end of the stitches perpendicular to the suture line. Running stitches can be used to apply equal
tension rapidly to wound edges and to obtain final eversion of wound edges. The running
horizontal mattress stitch is especially good for these purposes.
The running subcuticular stitch is the most difficult of the running stitches to master. However,
when used properly, it provides superior cosmetic results because it leaves no suture exit and
entrance marks along the edge of the suture line. The running subcuticular stitch should be used
only on excisions where the sound is well approximated, the edges are everted, any dead space
has been eliminated, and wound tension is minimal. This stitch can be left in place for long
periods of time and should be placed using a monofilament suture such as Prolene (see Appendix
D). There are several ways to anchor the loose ends of the stitch. One method is to pull the end
of the suture to the desired tension, place the loose suture ends in Mastisol (or tincture of
benzoine), and affix them with a Steri-strip. My favorite method is to tie the ends back on
themselves.
For ease of suture removal, a long wound should have an exit point from the subcuticular stitch
every 2 to 3 cm, as diagrammed in Figure 27. This sis sometimes called leaving an
extracutaneous loop of suture.
After placing a running subcuticular stitch, there are often a few small gaps left along the suture
line. These may be sutured using very shallow, interrupted stitches, called epicuticular stitches,
or by placing a second, more superficial, running subcuticular stitch. The following exercises
explain these stitches in detail.

EXERCISE 14: BASIC RUNNING STITCH
1.
2.
3.
4.
5.
6.
7.

Make a long (5 cm or 2 inc.), narrow excision in the pig’s foot.
Begin at whichever end you prefer and make an interrupted stitch.
Tie with instrument (Figure 24).
Cut the short end only.
Make evenly placed interrupted passes with the needle for the length of the wound,
keeping each pass perpendicular to the suture line.
With the last stitch, leave a loose “loop” to use in the tie.
Begin the tie as in Exercise 4, only grasp the loop (both strands) instead of a free end
when laying down the knot.
Finish the knot.

EXERCISE 15: RUNNING LOCKED STITCH
1.
2.
3.

4.
5.
6.

Make a new excision, or removed the sutures from an old one. Begin the stitch as in steps
2 and 3 in Exercise 14.
Put tension on the long end of the stitch with your odd hand, and pass the needle as if
making the next stitch (Figure 25).
As the needle tip exits the skin, make a loop with your odd hand, pass the needle-holder
tip through this loop, grasp the needlepoint, and pull through the loop creating a “locked”
stitch.
Repeat steps 2 and 3 for the length of the wound.
Place your last stitch without the lock, as in Exercise 14, so as to leave a looped end with
which to tie.
Tie as in Exercise 14.

EXERCISE 16: RUNNING HORIZONTAL MATTRESS STITCH
1.
2.
3.
4.
5.
6.
7.
8.

Begin as in Step 1 in Exercise 15.
Beginning at one end of the excision, place an interrupted stitch. Cut both strands, but
leave one longer than the other.
Now, begin at the opposite end of the wound, and place and tie an interrupted stitch.
Again, leave one strand of the suture long.
Place an interrupted stitch, exiting on the opposite side of the wound (Figure 26).
Reverse the needle in the needle holder and, beginning on the same side from which you
exited, place an interrupted stitch.
Again, reverse the needle in the needle holder and place an interrupted stitch in the
opposite direction to which the last stitch was placed.
Continue this procedure for the length of the wound, until the opposite end is reached.
Using the suture end, which you left long in step 2, finish this stitch by tying it to the loose
end of the suture. This is an excellent way to finish a running stitch, if you think far
enough in advance to leave the loose end long when placing the interrupted stitch. It
prevents the bulky knot that results when a running stitch is tied back onto a loop as in
Exercises 13 and 14.

EXERCISE 17: RUNNING SUBCUTICULAR STITCH
1.
2.
3.
4.

Remove suture and use the incision from Exercise 14 or 15.
Begin at one end of the wound, approximately 1 cm opposite the apex of the ellipse.
Make a bite, as if placing an interrupted stitch exactly at the apex of the excision.
Select one edge of the wound, and make a subcuticular bite parallel to the skin
surface.
5. Make a similar bite, backspacing slightly, in the opposite edge of the wound.
6. Continue this procedure, exiting the skin (as shown in Figure 27) after you have
gone 2 cm, until you reach the other apex of the excision. Remember to backspace
slightly, as this is critical to fine, equal eversion of the wo und edges.
7. Make your last bite, with the needle pointing upward, at the apex.
Exit the skin approximately 1 cm opposite the apex.
8. Pull gently to approximate the wound.
9. Anchor the ends by tying the suture back on itself.
10. If there is a small gap in the closure line, approximate it using a fine epicuticular
interrupted stitch.

