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Dehiscence of the wound after abdominal sur-
gery is a serious complication that continues to 
plague the surgeon and threaten the patient. 
Dehiscence is the disruption or breakdown of a 
wound.1' 2 It may range in magnitude from a 
failure of the deeper portions of the abdominal 
incision to unite, unrecognized in the postopera-
tive course but resulting later in an incisional 
hernia, to the dramatic "burst abdomen" or 
evisceration in which dehiscence of the wound 
occurs suddenly and is accompanied by protru-
sion of abdominal contents, usually bowel, 
through the disrupted wound. 

Significant wound dehiscence occurs in ap-
proximately 1% of all laparotomies.1-8 The in-
cidence of wound disruption is correspondingly 
greater in a series of patients with various predis-
posing factors. For example, a recent report9 

stated that there was 7 % wound disruption (21 of 
291) in patients who underwent laparotomy for 
carcinoma. At the other extreme, in one author's 
(S.O.H.) experience there has been no incidence 
of significant disruption in a McBurney-type, 
muscle-splitting incision where the very nature 
of the incision effectively prevents such an occur-
rence.10 

* Present address: 2475 East 22nd Street, Cleveland, Ohio 
-14115. 
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Table 1.—Summary: factors and treatment concerning surgical wound 
healing 

Factor Treatment 

I. Systemic 
Hypoproteinemia, especially hypoalbu-

minemia 
Anemia 
Vitamin C deficiency 
Steroid therapy 
Active infection 
Old age (affects rate of healing) 

II . Local 
Poor hemostasis 
Poor blood supply 
Ragged wound edges 
Contamination of raw wound edges 
Inadequate drainage of undercut wounds 

(as in incisional hernia) 
Poor technique in making incision 
Poor technique in closing incision 
Anesthesia*—poor relaxation at time of 

closure and uneven tension and cutting 
of sutures 

I I I . Postoperative 
Violent coughing 
Violent emesis 
Ileus 
Strain at urination 
Strain at passing flatus 

Correct imbalances when possible before 
surgery. When correction is not possible, 
use retention sutures in addition to stan-
dard closure. 

Good surgical technique and good anesthesia. 
Consider antibiotics (systemic and local) 
if infection is present or contamination un-
avoidable. Type of anesthesia is not a fac-
tor. 

Preoperative preparation and postoperative 
anticipation with institution of appro-
priate measures immediately. 

* T h e type of anesthesia—general, regional, spinal, caudal, or local—is not a factor. 

A number of factors influence the 
healing of a wound. Since we do not 
know how to accelerate the healing of 
wounds, it is more pragmatic to deal 
with those factors that may interfere 
with proper healing of the wound and 
hence predispose toward dehiscence. 
Factors can be divided into three 
groups: (1) systemic, such as severe 
anemia; (2) local, such as infection, or 
the technique followed in making and 
suturing the surgical incision; and (3) 
postoperative, such as abdominal dis-
tension ( T a b l e 1). 

Systemic factors 

There is abundant experimental 
evidence supported by clinical ex-

perience that hypoproteinemia,11-12 

especially hypoalbuminemia, or ane-
mia,1' 13 significantly retards the rate 
of healing. In practice, this means that 
every effort must be made preopera-
tive^ to correct abnormal metabolic 
states. A serum albumin content of 2 
g/100 ml or less, for example, is of 
ominous importance, and its correc-
tion may present a formidable prob-
lem, particularly when gastrointestinal 
disease is the cause of the deficiency. 
Fortunately, anemia is more easily 
remedied by whole blood transfusions. 
A minimum hemoglobin level of fO 
g/100 ml should be insisted upon and 
obtained for all types of elective ab-
dominal surgery. 
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The role of vitamin C deficiency in 
preventing proper healing of wounds 
has also long been recognized.14 In 
surgical practice in this country, clini-
cal scurvy is rarely seen in adults. 
Suspected subclinical states in patients 
with wasting disease, for example, may 
be treated empirically by including 
vitamin C in the intravenous fluids 
the patient receives postoperatively. 

Although patients who have had 
corticosteroid therapy preoperatively 
may have some impairment of normal 
healing powers,15 this factor in itself 
is rarely a principal cause of dehis-
cence and is disregarded by most sur-
geons unless the therapy has been 
massive and lengthy. It is usually not 
practical to discontinue steroid ther-
apy sufficiently long in advance to be 
of value; in fact a steroid preparation 
is indicated for the patient who has 
been treated with steroids to prevent 
an Addisonian crisis. 

Some surgeons2 believe obesity inter-
feres with wound healing. We suspect 
this belief stems from the fact that 
most surgeons dislike to operate on 
extremely fat patients because of the 
technical difficulties, rather than from 
proof of any truly systemic effect of 
the obesity itself. It is our impression 
that otherwise healthy obese patients 
heal just as well postoperatively as 
otherwise healthy thin ones when uni-
form care is employed in making and 
closing the abdominal incision. 

Certain systemic factors cannot be 
corrected or counteracted, such as 
advanced age,3 previous irradiation of 
a proposed operative site, or the ca-
chexia associated with advanced malig-
nant disease. Under such circum-
stances, the most the surgeon can do is 
exercise maximal care in the technical 
performance of the operation, and 
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perform the minimal procedure ac-
ceptable under the circumstances and 
in the prevention of postoperative 
complications. Retention sutures are 
useful when these states assume great 
significance. 

Most wounds will heal despite the 
existence of systemic problems. Some 
surgeons believe the healing wound 
has biologic priority over other meta-
bolic processes16 and receives nutri-
tion at the expense of other portions 
of the body. Nevertheless, it is prudent 
to correct existing abnormal systemic 
states when possible before perform-
ing any elective operation. 

Local factors 

Local factors adversely affecting 
wound healing include such obvious 
conditions as postirradiation changes, 
scars of previous incisions near the 
operative site, and infection in the 
skin. We have nevertheless noted the 
sound healing of an incision unavoid-
ably placed through a psoriatic lesion. 

A good blood supply must be avail-
able to any wounded area if proper 
healing is to take place.13 Fortunately, 
the problem of blood supply in the 
abdominal incision rarely arises unless 
a new incision is placed parallel to a 
previous one, and then only the skin 
and subcutaneous fat may suffer ische-
mic necrosis. The muscles and fascia 
revascularize promptly after abdomi-
nal surgery. 

This possible complication is usu-
ally preventable by excising the skin 
scar and subcutaneous fat as the first 
step in entering the abdomen. Two or 
even three previous parallel, closely 
placed incisions may be excised 
through an elliptical incision (Fig. 1) 
improving the appearance and the 
likelihood of sound healing. 
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TECHNIQUE FOR EXCISION OF OLD SCARS 

X i p h o i d Forceps h o l d i n g P a r a l l e l scars 

\ sk in e d g e 

K n i f e b l a d e I E x p o s e d fasc ia 

Fat t a k e n w i th sk in 

A D J A C E N T PARALLEL SCARS 

/ U m b i l i c u s E x p o s e d fa t 

K n i f e b l a d e c u t t i n g scar a w a y 

B R O A D SCAR 

Fig. I 

T h e technique by which an incision 
is made strongly influences the degree 
of cellular injury in the wound. A 
clean sweep with the scalpel through 
skin and fat with minimal "sawing" 
with the knife blade or scissors will 
produce clean, straight wound edges 
rather than a terraced wound and will 
insure optimal circumstances for heal-
ing. T o produce such a clean line of 
incision the surgeon should keep the 
two ends of the incision in sight at all 
times and not permit them to be ob-
scured by drapes or assistants' hands. 
Undercutting of the wound edges or 
ends, although necessary in some 
hernia repairs, should also be avoided. 

T h e raw wound edges should be 
protected during the operation. An 
ingenious plastic drape devised by 
Bernard (Fig. 2) is an effective barrier 
against contamination from open gas-

trointestinal anastomoses. Unnecessary 
or sudden movements of retractors 
held by assistants should be avoided. 
Self-retaining retractors are valuable 
and should be used when possible. 
Needless injury from rough handling 
of the wound, excessive use of electro-
coagulation, or overlarge bites of tissue 
with hemostats predispose to wound 
infection and delay in normal healing. 
Most wound infections1 are confined 
to the subcutaneous tissues and do not 
lead to an immediate disruption of 
the wound or a late hernia. Hema-
tomas and seromas collecting in the 
wound also interfere with healing by 
increasing the likelihood of infection 
and by keeping apart tissues that must 
unite. 

T h e method of wound closure is 
perhaps the most important factor in 
avoiding wound disruption and, to-
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STERILE PLASTIC DRAPE FOR 

PROTECTION OF WOUND EDGES 

O p e n i n g 5" , 7 " , 9 " , 

F l e x i b l e p last ic r o d 

n a l w a l l 

sect ion of 
cut e d g e of r i ng 

gether with closure of the disrupted 
wound, is discussed in a separate sec-
tion of this report. 

Carefully constructed wounds in 
basically healthy patients will often 
heal per primam even if the surgeon 
must operate through an infected field, 
and wound contamination is unavoid-
able, as in secondary operations for 
enterocutaneous fistulas. Master sur-
geon Halsted operated on animals in 
his shirtsleeves and with clean but not 
sterilized hands. The surgical wounds 
usually healed perfectly, a residt as-
cribed to his meticulous technique. 

X i p h o i d 

Umbi l i cus 

Plastic r i ng 

O p e n i n g in to a b d o m e n 

Fig. 2 

A point not often stressed is the role 
of anesthesia and the anesthesiologist 
in proper wound healing. An anes-
thetic which does not give adequate 
relaxation at the time of closure may 
result in torn tissue, extra strain on 
sutures, and hence a predisposition to 
dehiscence or a late hernia. 

Postoperative complications 

The triad of coughing, vomiting, 
and abdominal distension puts a tre-
mendous stress on the abdominal inci-
sion, and each action may be sufficient 
to cause torn sutures, disruption, and 

require permission.
 on April 23, 2024. For personal use only. All other useswww.ccjm.orgDownloaded from 

http://www.ccjm.org/


38 Cleveland Clinic Quarterly 

evisceration. T h e best treatment is 
prevention. A patient with a chronic 
cough related to cigarette smoking 
should be urged to cease smoking for 
several days before elective laparot-
omy. An upper respiratory infection, 
which increases the danger of post-
operative pneumonitis, contraindicates 
any elective procedure. Vomiting and 
abdominal distension are also more 
easily controlled by preventive meas-
ures than by direct treatment once 
they are established. Appropriate use 
of nasogastric suction, enemas, and a 
drug such as physostigmine will help 
to arrest a developing ileus.1- 4> 6~8' 17 

Although nasogastric syphonage is 
very effective in preventing ileus, it is 
not altogether harmless, and also its 
intrinsic discomfort to the patient in-
terferes with coughing and may pre-
dispose toward a postoperative pul-
monary complication. The surgeon 
must decide for each patient whether 
it is necessary. For several years we 
have been removing nasogastric tubes 
from nearly all patients in the recovery 
room, including those who have under-
gone vagotomy with some other gastric 
procedure. We rely heavily on the 
vigilance of the nursing and resident 
staffs to reinstitute nasogastric suction 
when vomiting or distension occurs. 
We are convinced that this is a valid 
practice for most patients, and it has 
reduced the incidence of pulmonary 
complications. 

Any sudden setting of the abdomi-
nal muscles may strain the wound 
beyond endurance. One must guard 
against the too vigorous cough, both 
in managing postoperative pulmonary 
complications and in their prophylaxis 
by encouraging the patient to cough. 
In one of our patients disruption and 
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evisceration were directly related to 
strenuous coughing. This applies also 
to undue effort to urinate or expel gas. 
A catheter is certainly preferable to 
an overextended bladder; a rectal sup-
pository or an enema may be all the 
assistance needed for a relatively effort-
less passing of flatus. 

Primary closure 

One of the authors (S.O.H.) was 
trained in the interrupted-silk-layered 
closure of the abdominal incision. 
This is the use of interrupted silk 
sutures to the peritoneum, the muscle, 
the rectus fascia, the subcutaneous 
tissue, and the skin, as five separate 
layers. It is undoubtedly an effective 
closure but may be time-consuming 
and vexing. During 1950 and 1951, in 
a consecutive series of patients, one of 
two closures was used on alternate 
patients: the interrupted-silk closure 
or a mass wire closure of fascia, 
muscle, and peritoneum using the 
procedure introduced by the late Dr. 
Thomas E. Jones (Fig. 3).5• 10 

The study included a measurement 
of the length and depth of the wound 
of each patient, the time consumed 
during the closure, the number of 
doses of narcotics required postopera-
tively by each patient, an estimate of 
the subjective wound pain, and nota-
tion of any wound complications. Re-
sults showed that the two methods of 
closure had the same general post-
operative success and about the same 
incidence of early complications. Oc-
casionally a wire suture must be re-
moved to relieve discomfort or because 
of a persisting small sinus; the same 
applies to silk sutures which may some-
times be poorly tolerated. It was 
clearly apparent, however, that wire 
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TECHNIQUE OF WIRE CLOSURE 
IN MIDLINE INCISION, MUSCLE N O T S H O W I N G 

Skin 
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FIGURE OF 8 SUTURE 
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A n t e r i o r f asc ia 
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closure was vastly superior to the silk 
closure both in the ease and speed of 
performance. It has become the pre-
ferred closure for nearly all surgeons 
operating at the Cleveland Clinic. 
Those who received their training in 
other institutions liked and used the 
wire closure once they became familiar 
with it, through their residents. One 
advantage of wire is that it produces 
a good closure of the midline incisions 
so useful for many abdominal opera-
tions. Surgeons employing an inter-
rupted-silk or catgut closure hesitate 
to use an upper abdominal midline 
incision because they do not feel secure 
in using small, delicate stitches in only 
one deep layer. They prefer the para-
median incision, in which the perito-
neum and fascia are closed separately, 
creating two layers with interposed 
muscle, adding security to the wound's 
closure. 

Although there is a variety of ac-
ceptable methods of closing abdomi-
nal incisions we have found Doctor 
Jones' wire closure to be a safe, sound 
way to close all types of abdominal 
incisions, with low incidence of dis-
ruption and late incisional hernia. 
The second author (S.O.H.), in a series 
of 472 abdominal operations for car-
cinoma of the stomach, has observed 
only three disruptions. The standard 
incision for these cases was the upper 
abdominal midline incision closed 
with interrupted No. 30 stainless steel 
wire through fascia, muscle, and perito-
neum. Additional retention sutures 
through all layers were not used. 

The mass wire closure may be con-
traindicated in exceptionally thin pa-
tients and in children. In recent years, 
Ethiflex suture material has been used 
instead of wire in the mass closure by 
many of our staff. 
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Disruption and evisceration 

Disruption can take place at any 
time in the postoperative period but 
most often occurs between the fifth 
and twelfth postoperative days. In pa-
tients with healing problems the dis-
ruption may occur much later. It may 
occur shortly after the skin sutures 
have been removed. In about half the 
cases disruption will be heralded by 
the appearance of a serosanguinous 
discharge on the dressing.1-2 If this 
occurs before the seventh day, it may 
be considered pathognomonic of dehis-
cence. T h e patient should be taken 
immediately to the operating room to 
undergo exploration of the wound 
under an anesthetic. When the dis-
charge is the result of a hematoma, it 
can be evacuated and the superficial 
portions of the wound resutured with-
out harm, but if there is in fact a 
disruption, the wound can be immedi-
ately resutured with minimal risk and 
discomfort to the patient. In the 
absence of infection a resutured 
wound heals more rapidly than the 
primary wound, presumably because 
some metabolic preparation of the 
tissues has already taken place.15 

In a few patients the disruption is 
violent and sudden, with protrusion 
of the intestines through the wound 
onto the surface of the abdomen.1 Ap-
propriate treatment at the bedside in-
cludes protecting the intestines with 
sterile towels, promptly administering 
a narcotic, intravenously if possible, 
and immediately taking the patient to 
the operating room. This type of dis-
ruption has long been associated with 
a substantial mortality rate, but most 
often, death is a result not of the dis-
ruption but of the underlying condi-
tions that caused it. T h e most fre-
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quent complications after disruption 
and resuture of a wound are a gen-
eralized peritonitis or a pulmonary 
complication. These should be antic-
ipated and appropriate preventive 
measures taken. 

Some patients experience and de-
scribe a tearing sensation preceding 
the disruption. When such an event 
is described by an extremely obese pa-
tient and there is no surface evidence 
of the disruption, an oblique soft-
tissue roentgenogram of the abdomi-
nal wall may help to establish the 
diagnosis by showing gas in intestinal 
loops trapped in the deep subcuta-
neous tissues.18 

There are various ways of resutur-
ing these incisions. One method em-
ploys heavy German silver wire with 
pointed ends brought up through all 
layers and twisted together to the de-
sired degree of tension.* These wire 
ends can be untwisted as the wound 
swells, to prevent cutting. By another 
method a small rubber catheter is 
brought up through a stab wound and 
either sutured at the desired degree of 
tension or held with a clamp.f One of 
us (S.O.H.) has devised a highly satis-
factory method in which braided silk 
(fistula silk) sutures are placed through 
all layers of the abdominal wall at a 
distance of less than 1 cm apart. Every 
alternate suture is tied; then, on the 
third or fourth day, when the wound 
swelling is maximal, the sutures that 
had been left untied are tied, and the 
tied ones are removed. This eliminates 
the cutting that is the chief adverse 
effect of retention sutures.19 Suturing 
the original muscle wall as a single 

* Personal communication from Eugene 
Bricker, M.D., St. Louis, Missouri. 
t Personal communication from Howard 
Dorton, M.D., Lexington, Kentucky. 

portion of the closure can be accom-
plished with an interrupted No. 30 
stainless steel wire as well as with the 
braided silk.3-14> is 

A disruption without evisceration 
occasionally may occur in a patient 
who is extremely ill. Broad adhesive 
tape straps, two or three inches wide, 
placed closely together, with most of 
the anterior abdominal wall under the 
tape provide control. T h e conven-
tional "butterfly" tape is not useful 
and actually prevents maximum grip-
ping of the normal skin by the tape. 

Summary and conclusion 

Wound disruption is a serious com-
plication that may follow any laparot-
omy, and may vary in extent from a 
separation of the wound edges to 
evisceration with bowel and other ab-
dominal contents protruding through 
the wound. In an unselected series the 
incidence of wound disruption gen-
erally occurs in about 1% of all 
laparotomies; in patients with late 
malignant diseases or other serious ill-
nesses the incidence may be much 
greater. Factors predisposing toward 
dehiscence include systemic abnormal-
ities such as anemia and hypopro-
teinemia, local influences such as poor 
technique in construction and closure 
of the incision, and postoperative com-
plications that increase the tension on 
the wound (such as coughing, vomit-
ing, and abdominal distension). T h e 
method used in the closure of the 
wound has some significance, although 
dehiscence with evisceration may fol-
low any type of closure except one em-
ploying retention sutures through all 
layers. We prefer a mass closure of 
fascia, muscle, and peritoneum with 
interrupted No. 30 stainless steel wire 
for the primary incision, and a resu-
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ture of disrupted wounds with inter-
rupted braided silk sutures through 
all layers by a special technique in 
which every other suture is tied ini-
tially, and the untied ones tied later 
when the first ones are cutting into the 
wound and may be removed. When 
the risk of dehiscence seems to be un-
usually great, retention sutures of the 
type described may be combined 
advantageously with a standard wire 
closure. 
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