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Chapter 11
Postoperative Infections: Prevention and Management

W. David Hager

Mark J. Dougherty

DEFINITIONS
Bacteremia—Infection of the bloodstream can complicate any pelvic infection, but is seen most frequently in
association with abscesses, peritonitis, and necrotizing fasciitis.

Cuff cellulitis—A soft tissue infection of the surgical margin in the upper vagina where the uterus was
removed.

Drug fever—Elevated temperature that is due to an adverse reaction to medications.

Febrile morbidity—A temperature of 38°C (100.4°F) or greater recorded on two occasions, at least 6 hours
apart, more than 24 hours after the surgical procedure.

Necrotizing fasciitis—A severe synergistic bacterial infection of the fascia, subcutaneous tissue, and skin that
is often caused by group A beta-hemolytic streptococci, often in combination with other bacteria including
methacillin-resistant Staphylococcus aureus (MRSA), anaerobes, and aerobic, gram-negative bacilli.

Surgical Site Infections (SSI)—Recent CDC criteria for SSI's have been developed using National Health
Safety Network (NHSN) criteria; NHSN data provide regularly updated risk stratified rates of SSI for comparison
between individual surgeons and between hospitals. (Edwards and colleagues, 2009).

Urinary tract infection—The criterion for defining a urinary tract infection (UTI) is more than 100,000
colonies/mL of a single pathogen from a clean-catch urine and more than 10,000 colonies/mL from a
catheterized specimen.

Vaginal cuff hematoma/cuff abscess—A walled-off collection of blood originating from an oozing vascular
pedicle or along the vaginal cuff. If the collection becomes infected, it creates an abscess.

Wound cellulitis—Soft tissue infection localized to the skin and adipose tissue above the fascia that is
characterized by erythema, warmth, swelling, and tenderness.

Wound seroma—A collection of serous fluid beneath the skin surface.

Infection complicating surgical procedures has been the consternation of gynecologists since the first
operations were performed. Multiple interventions have proven value in reduction of SSI, including appropriate
perioperative antimicrobial prophylaxis, avoidance of shaving, appropriate skin preparation (such as with
chlorhexidine/alcohol), and monitoring of surgeon-specific infection rates.

It is imperative that the gynecologic surgeon understand basic infectious disease concepts in order to treat
infected patients appropriately. Diagnosis and treatment are not guesswork but depend on understanding basic
principles.

An understanding of bacteria that are a part of the normal vaginal flora enables the gynecologist to recognize
the pathogenic bacteria that contribute to postoperative infection. Certain risk factors play a role in increasing
postoperative infection rates. Knowledge of these factors can enable the surgeon to take action to alter those
risks, and/or be alert for those who are at increased risk. There are various types of postoperative infection,
each with its own unique time of onset and usual bacterial etiology. Knowledge about likely causes of a disorder
can facilitate decision making when an antibiotic is empirically selected to treat the patient.

Appropriate patient evaluation, including proper culturing techniques, is critical to this diagnostic process. Steps



to prevent infection must become routine with every surgeon on every case. These steps are necessary not
only for the operator but also for all personnel participating in the surgical and medical management of the
patient. These steps are described later in this chapter.

FEBRILE MORBIDITY
In the evaluation of patients who have an elevated temperature in the postoperative period, it is important to
recognize that all febrile morbidity is not infectious morbidity. Treating a fever without a definite cause of infection will
often do more harm than good.

Several different definitions of febrile morbidity have been used, and this may create confusion for the surgeon. The
most frequent definition is a temperature of 38°C (100.4°F) or greater recorded on two occasions, at least 6 hours
apart, more than 24 hours after the surgical procedure. This excludes a fever during the first 24 hours. Operative site
infections during this time are unusual unless there is preexisting infection at the operative site or gross
contamination of the site. Some investigators have used a definition of a single temperature elevation of 39°C
(102°F) or greater recorded on any occasion in the postoperative period as indicative of febrile morbidity. We prefer
the former definition.

Regardless of the choice of definition of febrile morbidity, it is important to treat infection and not fever. Fever may
trigger sensitivity to the possibility of infection, but complete assessment of the patient including assessment for UTI,
pneumonia, pelvic infection, DVT, intravascular catheter infection, and drug fever should be performed before
antibiotic treatment is initiated.

INCIDENCE
New NHSN definitions for SSI have been created and data collected so that hospitals and surgeons can be
compared through public reporting. Many states now legally require public reporting of health care associated
events, including SSI. The Centers for Medicare and Medicaid Services has initiated “Payfor-performance” programs
that include financial penalties/rewards based on provider performance with SSI rates used as part of the formula.
National Health Safety Network data provide risk-stratified percentile rates so that, for instance, median abdominal
hysterectomy rates for risk class 0, 1, and 2/3 in 2008 were 0.32, 1.61, and 3.41, respectively. Hospitals in the top
25th percentile had zero infections. The U.S. Department of Health and Human Services has set a national 5-year
target to reduce SSI by 25% starting in 2012. In order to achieve this goal, risk factors for infection will need to be
reduced.

VAGINAL FLORA
The most frequent source of bacteria that cause postoperative pelvic infection among women is the vagina. The
vagina is colonized by large numbers of a variety of bacteria that normally exist in a symbiotic relationship. Several
factors influence the vaginal flora, including age, sexual activity, stage of the menstrual cycle, use of antibiotic or
immunosuppressive agents, and any invasive procedure.

Mean bacterial counts in vaginal secretions are 108 to 109 bacteria/mL, with three to six different species present.
The most frequent aerobic bacteria are Lactobacilli sp., Gardnerella vaginalis, coagulase-negative Staphylococcus,
Corynebacterium sp., Enterococcus faecalis species of Streptococcus, and Enterobacteriaceae. Anaerobes
outnumber aerobes and include Peptostreptococcus sp., Peptococcus sp., Prevotella bivia, Prevotella disiens, and
members of the Bacteroides fragilis group (Table 11.1). These same bacteria are frequently isolated from sites of
pelvic infection among women who have undergone gynecologic surgery. This indicates, as Schottmueller proposed
at the turn of the century, that pelvic infections are principally a result of endogenous sources of bacteria. The
concepts of antibiotic prophylaxis and antiseptic douching before surgery or preoperative placement of antiseptic gel
are related to reducing these large numbers of bacteria. Although investigators have found that colonization rates
change in relation to the stage of the menstrual cycle, no data have supported the concept that timing of gynecologic
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surgery in relation to menses alters infection rates.

Surgery itself alters the numbers and types of bacteria in the vagina and cervix. After vaginal and abdominal
hysterectomy, the number of lactobacilli decreases, and the number of facultative gram-negative rods, B. fragilis
group species, and enterococci increases. Preoperative hospitalization before surgery on a gynecologic ward also
alters the vaginal flora in a direction toward more virulent organisms.

TABLE 11.1 Bacteria Composing Normal Vaginal Flora

AEROBES ANAEROBES

Staphylococcus aureus Peptostreptococcus sp.

Coagulase-negative Staphylococcus Peptococcus sp.

Group B streptococcus Bacteroides sp.

Streptococcus sp. Fusobacterium sp.

Enterococcus faecalis Prevotella bivia

Lactobacilli Prevotella disiens

Corynebacterium sp.
Escherichia coli
Klebsiella sp.
Gardnerella vaginalis

Bacteroides fragilis group

RISK FACTORS FOR INFECTION
Several factors alter the infectious risk morbidity of postoperative patients (Table 11.2). Many of these risk factors
may be modified by the surgeon. Appropriate use of perioperative antibiotic prophylaxis, including administration
within 1 hour of incision, significantly reduces infection risk. Blood glucose control in diabetes and reduction of
immunosuppressive medications may decrease risk. Avoidance of hair removal at the surgical site, especially
shaving, by the patient or operative team may significantly reduce risk. Skin preparation with chlorhexidine/alcohol or
other appropriate antiseptic also reduces postoperative infection rate. Strict adherence to hand hygiene by health
care personnel in the preoperative, perioperative, and postoperative period may also play a significant role in SSI
risk.

When a hysterectomy is performed through an infected operative site, there is an increased risk of postoperative
infection. Likewise, contamination of the operative field by break in sterile technique or injury to the bowel promotes
infection. Duration of surgery is considered to be a risk for infection in most studies, but this actually may reflect
experience of the operating surgeon, complexity of the case, or inadequate hemostasis. Lack of adequate
hemostasis increases the risk of undrained collections of blood and creates an ideal culture medium for
contaminating bacteria. Low hemoglobin and hematocrit levels, preoperatively or postoperatively, have been
mentioned as factors in increased rates of postoperative infection, especially of abdominal incisions. No data,
however, have indicated that raising the volume of red blood cells decreases the rate of infection. Leaving an



excessive amount of devitalized tissue (e.g., large, ligated pedicles) and failure to close dead spaces can predispose
to a greater risk of infection. Pedicles should be trim and dry, dead space should be closed, and hemostasis
obtained. Lysis of adhesions may increase the risk of infection if a bowel injury occurs.

TABLE 11.2 Risk Factors for Postoperative Infection

Altered immunocompetence

Premenopausal age

Obesity

Radical surgery

Bacterial vaginosis

Prolonged preoperative hospitalization

Excessive intraoperative blood loss

Hematoma or serous fluid collection

Operator inexperience/surgical skill

Lower socioeconomic status

Prolonged operative time

Poor nutrition

Excessive devitalized (necrotic) tissue

Foreign bodies

Diabetes mellitus

Systemic disease

Failure to use prophylactic antibiotics correctly

Shaving of the operative site

Inadequate skin preparation

Surgery in an infected operative site
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The use of a vaginal cuff drain has been shown to have a significant beneficial effect on decreasing morbidity but
has fallen out of favor because of the simplicity and effectiveness of antibiotic prophylaxis.

Bacterial vaginosis, characterized by increased vaginal concentrations of certain anaerobic and facultative bacteria,
has been shown to increase the relative risk of postoperative infection in gynecologic procedures. The presence of
increased concentrations of pathogenic bacteria adjacent to the site of incision in the vagina allows for ascending
spread of these organisms in a susceptible host. Although treatment of bacterial vaginosis in pregnant women may
decrease their risk of preterm delivery and preterm, premature rupture of membranes, no studies have shown a
decreased rate of postoperative infection in bacterial vaginosis-positive women treated before gynecologic surgery.

ETIOLOGY
All women have bacteria colonizing the vagina in greater or lesser numbers. Women without symptoms have a mean
of 4.2 species present. It is these same bacteria normally existing in a symbiotic relationship that ultimately can
invade tissue altered by surgery, leading to clinical infection. The virulence of the bacteria and the volume inoculated
are countered by the host's immune defense mechanisms and may be aided by prophylactic antibiotics to combat the
occurrence of infection.

The bacteria listed in Table 11.3, which are responsible for postoperative infection after gynecologic surgery, are the
same organisms that can be recovered from vaginal cultures of women before hysterectomy, according to Hemsell.
The volume of bacteria present and their proximity to the operative site promote a polymicrobial infection in women
who experience posthysterectomy infectious morbidity. Aerobic bacteria may initiate the infectious process; as tissue
is devitalized and the oxidation reduction potential is altered, anaerobes proliferate and add to the tissue damage.
Large, necrotic tissue pedicles and undrained collections of blood are ideal sites for infection to occur. Once the
infection has begun, the body's host immune defense mechanisms initiate an inflammatory response, and attempt to
wall off and localize the infection. Infected hematomas and abscesses can result when this occurs.

CATEGORIES OF INFECTION
Not all women who have temperature elevation after gynecologic surgery are infected, and not all of those who are
infected have the same clinical syndrome. It is important to categorize the infectious process because treatment can
vary accordingly.

TABLE 11.3 Pathogens Responsible for Infections After Gynecologic Surgery

Aerobic gram-positive cocci

Staphylococcus aureus
Coagulase-negative Staphylococcus
Streptococcus viridans group
Group B streptococci
Streptococcus faecalis

Aerobic gram-negative bacilli

Escherichia coli
Proteus mirabilis
Klebsiella sp.



Gardnerella vaginalis

Anaerobes

Peptostreptococcus sp.
Peptococcus sp.
Prevotella bivia
Prevotella disiens
Bacteroides melaninogenicus
Bacteroides capillosus

Bacteroides fragilis group

B. fragilis
B. ovatus
B. thetaiotaomicron
B. distasonis
B. vulgatus

Clostridium perfringens
Fusobacterium sp.

Cuff Cellulitis
Cuff cellulitis is an infection of the surgical margin in the upper vagina where the uterus was removed. Symptoms and
signs of infection usually begin late in the hospital course or even after discharge from the hospital. These patients’
immediate postoperative course may have been completely benign. There is always an element of induration,
erythema, and edema in the vaginal cuff immediately after hysterectomy. If the patient becomes infected, she will
often have initial symptoms of lower abdominal pain, pelvic pain, back pain, fever, and abnormal vaginal discharge.
Examination may reveal persistent hyperemia, induration, and tenderness of the vaginal cuff, and possibly purulent
discharge along with fever. The parametrial and adnexal areas are nontender. The white blood cell count usually is
mildly to moderately elevated.

Gram-positive aerobes, facultative gram-negative aerobes, and obligate anaerobes can all contribute to the cause of
cuff cellulitis. Single- or multiple-agent broad-spectrum antibiotic coverage is effective in treating this infection,
although single agents usually are preferred to reduce costs and the likelihood of an allergic reaction.

Infected Vaginal Cuff Hematoma or Cuff Abscess
Hysterectomy can result in small amounts of oozing from vascular pedicles or along the vaginal cuff. This bleeding
may result in a walled-off collection of blood called a hematoma. If this localized mass above the vaginal cuff
becomes infected, an abscess may result. Bacteria, especially anaerobes, flourish in this environment.

Women with a vaginal cuff abscess present with fever that is usually early in the postoperative period. Other
symptoms include chills, pelvic pain, and rectal pressure. Clinical findings include temperature elevation; lower
abdominal and vaginal cuff tenderness; the presence of a tender, fluctuant mass near the cuff; and, occasionally,
purulent drainage from the cuff. The pain and tenderness is often more predominant on one side.

An infected cuff hematoma actually can present later in the postoperative course than an abscess and usually is
associated with a drop in the hemoglobin and hematocrit levels. The hematoma may not be readily palpable but can
be delineated on pelvic ultrasound or computed tomographic (CT) scan.
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Postoperative Ovarian Abscess
The patient who develops fever and abdominal and pelvic pain late in the postoperative hospital course or after
hospital discharge may have a pelvic abscess, possibly of ovarian origin. If there is a sudden increase in abdominal
or pelvic pain, a rupture may have occurred. A ruptured abscess should be managed as a surgical emergency,
proceeding to a laparoscopy or a laparotomy with excision or drainage of the infected mass. The inciting site for an
ovarian abscess is a place of recent follicle expulsion or a site of surgical trauma to an ovary in a premenopausal
woman. Ovaries should not be aspirated or probed at the time of hysterectomy for fear that bacteria from the vagina
may penetrate the ovary and initiate infection. Once again, anaerobes are the predominant bacteria in an ovarian
abscess.

If an ovarian abscess is suspected, then a CT scan should be ordered. The CT scan not only identifies the size and
location of the abscess but also allows for visualization and evaluation of the ureters, bladder, and colon. A pelvic
ultrasound also may be useful to localize the abscess but does not provide the ancillary information. Many
abscesses respond to broad-spectrum antibiotic therapy; but if a tender, fluctuant mass persists, drainage is
necessary. A radiologic interventionist may be able to accomplish percutaneous drainage with a needle or catheter
using CT or ultrasound guidance, or colpotomy drainage may be possible. For colpotomy drainage to be
accomplished safely, the abscess must be fluctuant, fixed in the cul-de-sac, and dissecting the upper third of the
rectovaginal septum. With either approach, a closed suction drain should be placed to ensure complete and
continued evacuation during the next 2 to 3 days. Some abscesses are amenable to a laparoscopic approach with
incision and drainage. Copious irrigation and suctioning are critical if this approach is chosen.

Septic Pelvic Thrombophlebitis
Septic pelvic thrombophlebitis (SPT) complicates gynecologic surgery in 0.1% to 0.5% of procedures. It is usually a
diagnosis of exclusion, made when a postoperative patient with febrile morbidity does not respond to appropriate
parenteral antibiotic therapy in the absence of an undrained abscess or infected hematoma. The development of
SPT is enhanced by venous stasis (e.g., obesity, diabetes), vascular injury, or bacterial contamination of pelvic
vessels.

Two forms of SPT have been described. The classic form is seen in association with abdominal surgery. This form
occurs 2 to 4 days after surgery and is characterized by fever, tachycardia, gastrointestinal distress, unilateral
abdominal pain, and, in 50% to 67% of cases, a palpable abdominal cord resulting from acute thrombus formation.
The enigmatic form complicates parturition or pelvic surgery and is characterized by spiking temperatures despite
clinical improvement on antibiotics; tachycardia during the temperature spikes; and small, diffusely scattered thrombi
in small pelvic vessels. Pelvic findings are minimal in both forms. The diagnosis often may be confirmed by CT scan
or magnetic resonance imaging (MRI).

The traditional mainstay of treatment for SPT is anticoagulation with heparin for 7 to 10 days. Some experts
recommend changing antibiotics or extending coverage before heparin is considered. All patients should be treated
with antibiotics effective against heparinase-producing Bacteroides sp. Longterm anticoagulation is not required
unless septic pulmonary emboli have occurred. Lysis of fever may occur 24 to 48 hours after starting heparin, yet
other cases may require much longer for complete resolution. Treatment should be continued until the patient is
afebrile for 48 hours and clinically well.

Osteitis Pubis
Osteitis pubis rarely complicates gynecologic procedures adjacent to the symphysis pubis, such as retropubic
urethral suspension, radical vulvectomy, or pelvic exenteration. Direct or contiguous seeding of the periosteum from
pelvic bacteria results in a delayed-onset infection 6 to 8 weeks after the original procedure. Patients report pain and
tenderness along the symphysis pubis, especially with ambulation. Low-grade fever, an elevated erythrocyte
sedimentation rate, and a moderate leukocytosis have been reported, as well as positive cultures from blood or the



bone itself. Aggressive antibiotic therapy covering Staphylococcus aureus and facultative gram-negative bacilli is
essential for adequate recovery. If the response is not adequate, surgical debridement of the pubis is necessary.

Wound Infection
Surgical wound infection is possible with any transabdominal gynecologic procedure, but especially with those that
are contaminated. Extensive study of the epidemiology of wound infections resulted in a classification of operative
wounds in relation to contamination and increasing risk of infection (Table 11.4). Because the vagina is entered
during hysterectomy, even an uninfected hysterectomy is classified as a cleancontaminated operation. Fortunately,
prophylactic antibiotics and minimally invasive, laparoscopic procedures have greatly reduced the risk of severe,
surgical wound infections.

The Centers for Disease Control and Prevention (CDC) definitions of surgical wound infection were modified by
Horan et al. This system divides infections into two major categories: (a) an organ/space surgical site infection (SSI)
and (b) superficial and deep incision infection. An SSI may be in any anatomic area that was opened or manipulated
during a surgical procedure other than the incision itself. This would include most of the infections that develop after
hysterectomy. It must develop within 30 days of the procedure and be accompanied by one of the following:
diagnosis by a surgeon or attending physician; an abscess or other evidence of infection identified during
reoperation or by radiologic or histopathologic examination; aseptically obtained organ/space fluid or tissue, the
culture of which resulted in bacterial isolates; or purulent drainage from a drain placed through a stab wound into the
organ/space.

Wound Cellulitis
Abdominal wound infections are categorized by their location and severity. The least severe are localized to the skin
and adipose tissue above the fascia. Wound cellulitis is characterized by erythema, warmth, swelling, and
tenderness. If there is no purulent drainage, antibiotic therapy alone with a cephalosporin or augmented penicillin
often is effective. S. aureus, coagulase-negative staphylococci, and streptococci cause most of these infections. If
wound cellulitis fails to improve, the possibility of resistant organism infection, such as MRSA, or occult abscess
should be considered.

TABLE 11.4 Classification of Operative Wounds in Relation to Contamination and Increasing
Risk of Infection

Clean

Elective, primarily closed and undrained
Nontraumatic, uninfected
No inflammation encountered
No break in aseptic technique
Respiratory, alimentary, genitourinary tracts not entered

Clean-Contaminated

Alimentary, respiratory, or genitourinary tract entered under controlled conditions and without unusual
contamination

Appendectomy
Vagina entered
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Genitourinary tract entered in absence of culture-positive urine
Minor break in technique
Mechanical drainage

Contaminated

Open, fresh traumatic wounds
Gross spillage from gastrointestinal tract
Entrance of genitourinary tract in presence of infected urine
Major break in technique
Incisions in which acute nonpurulent inflammation is present

Dirty or Infected

Traumatic wound with retained devitalized tissue, foreign bodies, fecal contamination, or delayed
treatment, or wounds from a dirty source

Perforated viscus encountered
Acute bacterial inflammation with pus encountered during operation

Source: Altemeier WA, Burke JF, Pruitt BA, et al. Manual on control of infection in surgical patients, 2nd ed.
Philadelphia: JB Lippincott, 1984:28, with permission.

Wound Seroma
A collection of serous fluid beneath the skin surface is a seroma. A small amount of serous drainage may be
managed with limited opening of the incision, drainage, and cleansing. Larger collections may require more extensive
incision and drainage. Antibiotic therapy is not necessary with an uninfected seroma. If a seroma intermittently or
continuously leaks, it may become infected and require antibiotic therapy.

Deep Wound Infection
When purulent drainage is noted, the wound should be opened widely to allow drainage and removal of necrotic
tissue. The incision should be probed gently to evaluate fascial integrity. If the fascia is intact, healing is hastened by
mechanical debridement followed by loose, wet-to-dry packing with gauze moistened with saline; dilute hydrogen
peroxide (1:1 mixture with saline) or Dakin's solution, 0.5%. Povidone-iodine is to be discouraged because it does
not promote the development of granulation tissue. An antibiotic effective against anaerobes such as piperacillin-
tazobactam, metronidazole, or a carbapenem must be used.

Evisceration of bowel may occur if the infection involves the fascia. This is a surgical emergency requiring
identification of the defect, freshening of the fascial edges, placement of intra-abdominal and subcutaneous closed
suction drains, and reinforced closure of the fascia. Some surgeons leave the skin open for delayed closure; others
close it primarily.

Necrotizing Fasciitis
This severe complication results from synergistic bacterial infection of the fascia, subcutaneous tissue, and skin.
This rapidly progressive infection is initially characterized by pain and toxicity out of proportion to physical findings
with subsequent development with cutaneous necrosis and hemorrhagic bullae. Perineal necrotizing fasciitis is
commonly caused by group A, beta-hemolytic streptococci, but may be a polymicrobial, synergistic infection with
anaerobic bacteria or Clostridium perfringens. Methicillin-resistant Staphylococcus aureus has been increasingly



identified as a causative agent, and empiric IV antibiotics may be needed to cover this organism, pending culture
data. Diabetes, alcoholism, and immunocompromise all represent significant risk factors for development of
necrotizing fasciitis. Patients usually present with severe pain in the area of involvement; clinical signs of sepsis; and
a viscous, cloudy, malodorous drainage. The wound edges may be purple or even necrotic. If gangrene occurs in the
area of fasciitis, bullae of the skin and crepitus in the subcutaneous tissue may occur. Necrotizing fasciitis carries a
high mortality potential and may be initially difficult to recognize. Therefore, a high index of suspicion must be
maintained. Although C/T and MRI scans may be of benefit in the diagnosis of necrotizing fasciitis, aggressive
surgical intervention/exploration and antibiotic therapy with activity against beta-hemolytic streptococci, anaerobes,
enteric gram-negative bacilli, and MRSA should be initiated.

Urinary Tract Infection
Infection of the lower urinary tract is a frequent complication of gynecologic surgery. The patient may have low-grade
fever, dysuria, frequency, and urgency, but in many situations has no symptoms. The criterion for defining a UTI is
more than 100,000 colonies/mL of a single pathogen from clean-catch urine and more than 10,000 colonies/mL from
a catheterized specimen. Appropriate sterile technique for insertion and management of indwelling catheters is
important in preventing UTI. In general, urethral catheters should be removed as soon as possible after surgery
unless the surgery has involved the bladder itself. Attachment of the urethral catheter to the leg with a locking device
lowers UTI risk by preventing pistoning that leads to secondary urethral trauma. Treatment of a documented UTI
should be with an appropriate oral or parenteral antibiotic. Although quinolone antibiotic previously provided
antibiotic activity against most urinary pathogens, increasing quinolone resistance has limited quinolone efficacy.
Alternate antibiotic choices include trimethoprim/sulfamethoxazole, amoxicillin/clavulanic acid, and cefpodoxime.
Some Escherichia coli strains with quinolone, trimethoprim-sulfamethoxazole, and amoxicillin/clavulanic acid
resistance are still sensitive to cefpodoxime. Some E. coli strains are now so highly resistant that only carbapenem
therapy is effective.

Bacteremia
Infection of the bloodstream can complicate any pelvic infection but is seen more frequently in association with
abscesses, peritonitis, and SPT. Antibiotics effective against the isolated organism should be used. Duration of
therapy for gram-negative bacteremia should be 7 to 14 days. Parenteral antibiotics should be used initially but may
be converted to oral if improvement has occurred and the patient has been afebrile for 24 to 48 hours. Antibiotic
duration for S. aureus bacteremia should be 2 to 6 weeks of parenteral antibiotics due to the frequency of metastatic
infection with serious sequelae, including endocarditis. Infectious disease consultation should be considered for S.
aureus bacteremia or fungemia due to the high risk of serious secondary complications. Therapeutic intervention for
bacteremia/fungemia includes identification and eradication of the source.

Drug Fever
This diagnosis should be considered when appropriate parenteral antibiotics have been used, and there are no
localizing signs of infection, normal or low WBC, eosinophilia, rash, elevated liver enzymes, no undrained fluid
collection, and no evidence of SPT. Fevers associated with medications may be unusually high, in some cases
greater than 105°F. Medications that are more common causes of drug fever, such as antibiotics, metoclopramide,
anti-convulsants, antipsychotics, and allopurinol, should be discontinued.

EVALUATION OF THE PATIENT WITH SUSPECTED INFECTION
Fever is the most common sign of postoperative infection, but it is important to remember that fever is not always
caused by infection in the postoperative patient (Table 11.5). In a large study of 537 women who underwent major
gynecologic surgery, Fanning et al. found that 39% developed postoperative fever, but only 17 patients (8%) actually
had a documented infection. Other signs and symptoms of postoperative infection can include erythema, induration,
and/or tenderness around the incision, drain, or intravenous infusion site; leg pain; tenderness or swelling;
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costovertebral angle (CVA) tenderness; cough; or dysuria. When any of these or other signs or symptoms alerts the
surgeon to the possibility of a postoperative

infection, an appropriate workup is indicated. A diagnosis of infection should be made or at least a high probability of
infection should be present before antibiotics are started.

TABLE 11.5 Fever Evaluation in Gynecologic Patients

History

Time of onset
Surgical procedure
Risk factors
Antibiotic prophylaxis
Symptoms
Ancillary illnesses

Physical Examination

Upper respiratory
Lower respiratory
Gastrointestinal
Urinary tract
Wound
Pelvis

Laboratory

Complete blood cell count with differential
Catheterized urinalysis
Chemistry panel

Cultures
Urine
Blood
Surgical site

History
Careful history taking often can be the source of helpful clues to the cause of postoperative infection. The time of
onset of the complicating infection is important. Ledger emphasized that the interval between surgery and the onset
of fever is helpful in determining the cause of infection. For example, Garibaldi and colleagues suggested that most
cases of early postoperative fever are not infectious in origin. Possible noninfectious causes include pulmonary
atelectasis, hypersensitivity reactions to antibiotics or anesthetics, pyrogenic reactions to tissue trauma, or
hematoma formation. Infectious causes of early postoperative fever include aspiration pneumonia, group A α-
hemolytic streptococcal wound infection, or surgery in a previously infected site (e.g., pelvic inflammatory disease or
recent D&C or cone biopsy). Other important aspects of history include the surgical procedures performed (e.g.,



abdominal versus vaginal approach, whether ovaries were invaded), risk factors encountered (pelvic abscess, bowel
injury), use of antibiotic prophylaxis, symptoms, and whether the patient had any ancillary illnesses (smoking history,
history of cardiac valvular disease, immunosuppression).

Physical Examination
Gynecologic surgeons tend to focus on the pelvis as the source of all postoperative infections. Instead, a
comprehensive evaluation of the entire patient should be carried out. The upper respiratory tract should be examined
to rule out otitis, pharyngitis, and bronchitis and the lower respiratory tract to rule out pneumonia. The
gastrointestinal tract should be checked to evaluate bowel function, distention, and tenderness. Breast examination
is usually only important in postpartum patients. The urinary tract should be evaluated, and the possibility of
pyelonephritis must be considered. Intravenous access, especially central lines or other indwelling foreign bodies,
should be carefully inspected and palpated for evidence of infection. The surgical wound must be examined
carefully, and if the site of infection has not been identified or symptoms suggest a pelvic infection, a pelvic
examination should be carried out. The pelvic examination should evaluate the vaginal cuff for discharge, erythema,
and induration. Palpation for tenderness and for masses should be done and cultures obtained if pus is identified.

Laboratory and Imaging Evaluation
In recent years, it has become clear that a routine postoperative “fever workup”—including a variety of studies, such
as a complete blood count, urine analysis, chest x-ray, and multiple cultures—is largely unrewarding in identifying the
site of postoperative infections. A careful history and physical examination are the best guides to which laboratory
tests, if any, are indicated. In a retrospective review of 257 patients who underwent major gynecologic surgery, Lyon
et al. found that a urine culture was positive in only 9% of the patients who were cultured and less than 2% of all
febrile patients. Fewer chest x-rays were ordered, and they were almost always negative, with only 1.5% of all febrile
patients having a significant finding. Similar results were described by Fanning et al., who also noted that none of the
77 blood cultures in their series of 211 febrile postoperative patients was positive.

In a follow-up study, Schwandt et al. outlined a protocol for evaluating postoperative gynecologic patients as follows:
(a) record temperatures every 4 hours; (b) for temperatures greater than 38°C (100.4°F), evaluate the patient by
history and physical examination; (c) when no significant signs or symptoms are identified, order no tests, and
observe the patient. Antibiotics are not started at this point. The authors felt that this protocol of selectively ordering
lab tests to evaluate a postoperative fever did not compromise patient care and saved considerable resources.
Similar findings also have been reported in a retrospective review by McNally et al.

Although current practice discourages the use of “routine” testing to evaluate a postoperative fever, the clinician
must be sensitive to special circumstances, unusual signs or symptoms, or persistent fever or other warning signs.
Special circumstances could include a patient who was at high risk for infection because of immunosuppression,
gross bacterial contamination at surgery, infection already present before surgery, or a patient in such a frail or
unstable condition that any postoperative infection could be fatal. Unusual signs or symptoms, which include
evidence of necrotizing fasciitis or gasforming organisms and, most common of all, persistence of fever or other signs
or symptoms of infection, definitely warrant a more exhaustive evaluation and, in most cases, prompt aggressive
therapy.

A complete blood count with differential usually is indicated, and electrolytes, renal function tests, and liver-
associated tests may be useful if sepsis is anticipated, prior damage to these organs exists, and/or antibiotics
excreted or metabolized by these organs may be used. Acute pancreatitis can be ruled out by a normal serum
amylase and lipase.

Blood cultures are not always indicated. In patients who will receive parenteral antibiotics, those with high fever, with
persistent fever despite antibiotics, or who are immunocompromised, they should be drawn. This is particularly true
when patients have indwelling central lines for longer than a few days, especially if these lines have been used for
several functions (blood transfusions, antibiotics, electrolytes, etc.), and/or the patient had bacteremia that could
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seed the tip of the line. In these cases, at least one culture should be taken through the central line catheter. Other
cultures of pus from an abdominal incision, the vaginal cuff, an undrained collection, or a drainage tube occasionally
may be helpful in a patient who is not responding to antibiotics or in whom an unusual infection (Actinomyces) is
suspected. Asputum Gram stain and culture is rarely useful but should be considered in a symptomatic,
immunosuppressed patient who could have tuberculosis, coccidioidomycosis, or some other atypical pneumonia.

A number of different imaging techniques may be useful in special circumstances. A CT scan of the abdomen/pelvis
should identify an abscess; allow evaluation of ureteral and bowel function; and provide information about pulmonary
status. In many cases, CT-guided percutaneous catheter drainage in combination with intravenous antibiotics is the
treatment of choice. Renal function always should be satisfactory before administering intravenous contrast for a CT
or intravenous pyelogram. Ultrasound can be used to scan the abdominal incision and pelvis for an abscess or
hematoma. Ultrasound of the heart can diagnose valvular vegetations associated with bacterial endocarditis. It also
is useful for evaluation of the leg veins for venous thrombosis. Pelvic or abdominal vein thrombosis can be
diagnosed easily in most cases using CT scanning. Radioactive-tagged white blood cell scans can be useful for
localizing occult infections, but these have largely been replaced by CT scans.

TREATMENT
The following factors must be considered when making antibiotic choices for the treatment of postoperative
infections.

1. Pelvic infections are polymicrobial in etiology.

2. The most frequent causative organisms are aerobic, grampositive cocci (Streptococci and S. aureus),
facultative gramnegative rods (E. coli, Klebsiella sp., Enterobacter sp.), anaerobic cocci (peptostreptococci),
and anaerobic rods (Prevotella sp., Bacteroides sp., B. fragilis).

3. Enterococci may occasionally cause sepsis or be a sole isolate but usually accompany other bacteria and are
not principal pathogens.

4. The choice of an antibiotic is made empirically before culture results are available.

5. The timing of onset of the infection may be an indicator of a pathogen group.

6. Resistance to frequently used antibiotics is developing.

7. Single agents may be as effective as multiple agents in treating postoperative infections.

The polymicrobial nature of postoperative pelvic infections results in about 20% aerobic gram-positive cocci,
20% gramnegative rods, and 60% anaerobes. Infections that occur in the first 24 hours after surgery usually are
caused by gram-positive cocci or occasionally by facultative gram-negative rods. Infections that occur after the
first 48 hours more frequently have an anaerobic component often in association with facultative, gram
negatives. The effect of timing should be considered in making the initial choice of an antibiotic because an
extendedspectrum penicillin or cephalosporin may be the best choice in early-onset infections (Table 11.6).

The gold standard for treating gynecologic postoperative infections has been gentamicin, 2 mg/kg loading dose,
followed by 1.5 mg/kg maintenance dose for patients with normal renal function, plus clindamycin, 900 mg, both
administered parenterally every 8 hours. Unfortunately, increasing resistance among anaerobes to clindamycin
along with increasing E. coli resistance to gentamicin is altering the effectiveness of this regimen. Gentamicin
carries potential for nephrotoxicity and ototoxicity, although these are both rare when used for short-term
therapy in young, healthy women. Aminoglycoside serum levels should be obtained if the treatment is expected
to last more than 72 hours. The addition of ampicillin to the previous combination extends the spectrum of
coverage to include many, but not all, enterococci.

Metronidazole has excellent activity against anaerobic bacilli but has minimal activity against anaerobic gram-
positive cocci. Metronidazole in combination with levofloxacin has been frequently used as combination therapy;



however, gramnegative resistance to quinolones makes this a less attractive option. The oral absorption of
metronidazole is superb, resulting in blood levels that are equivalent to parenteral administration. Metronidazole
is only effective against anaerobes and has minimal to no aerobic spectrum.

Investigators have studied various extended-spectrum penicillins and cephalosporins as single agents for the
treatment of mild to moderately severe postoperative pelvic infections. These agents have an extended
spectrum of in vitro antibacterial activity and β-lactamase stability. Single agents—such as cefoxitin, cefotetan,
cefuroxime, ampicillin/sulbactam, and piperacillin/tazobactam—avoid the problems of admixture with multiple
agents and the potential for aminoglycoside toxicity. If resistant gram-negative organisms are expected due to
prolonged hospitalization or prior antibiotic therapy, a carbapenem antibiotic such as, meropenem, would be a
reasonable empiric choice pending culture data. The increasing incidence of resistant organisms elevates the
importance of obtaining a deep wound or abscess culture prior to starting antibiotics.

TABLE 11.6 Treatment Choices for Gynecologic Infection

POSTOPERATIVE
INFECTION

RECOMMENDED
REGIMEN FAILURES PENICILLIN ALLERGY

Mild to moderate Extended-spectrum
penicillin or
cephalosporin (e.g.,
piperacillin/tazobactam,
4.5 g/6 h; [this dose goes
with pip/tazo]
ticarcillin/clavulanic acid,
3.1 g/4-6 h;
metronidazole 500 mg/6
h and levofloxacin 500
mg/d ceftriaxone, 2 g
followed by 1 g/24 h;
cefoxitin, 2 g/6 h;
cefotetan 2 g/12 h;
cefotaxime, 1 g/8 h [IV
doses]).

Clindamycin/gentamicin
or
metronidazole/gentamicin

Clindamycin/gentamicin

Severe Metronidazole/gentamicin
or
clindamycin/gentamicin
(e.g., metronidazole, 500
mg/6 h or clindamycin,
900 mg/8 h plus
gentamicin, 2 mg/kg
followed by 1.5 mg/kg/8 h
or a single daily dose of
5 mg/kg [ampicillin,
penicillin, or vancomycin
may be added to cover
enterococci]).

Add ampicillin to
clindamycin/gentamicin;
imipenem or meropenem

Clindamycin/gentamicin

Pelvic abscess Meropenem 500 mg-l Evaluate need for NA
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g/IV q8h;
clindamycin/gentamicin;
metronidazole/gentamicin

surgical drainage

Septic pelvic
thrombophlebitis

Meropenem 500 mg-l
g/IV q8h; or
metronidazole plus
heparin

NA

NA, not applicable.

If a superficial wound abscess is identified on exam by palpation of fluctuance, a simple incision and drainage
should be performed. In patients who have larger abscesses on CT scan (>3 to 4 cm), either surgical drainage
or CT scan guided drainage should be considered. Parenteral antibiotics should be continued until the patient is
afebrile and otherwise clinically improved for 24 to 48 hours. At that point, antibiotics may be converted to oral,
and the patient may be discharged.

If there is not a good response to appropriate antibiotic therapy within 72 hours, the patient should be
completely reevaluated. After another review of the history and physical examination, imaging studies should be
considered. Perhaps a chest x-ray may indicate new consolidation or an abdominal and pelvic CT scan may
identify a fluid collection or abscess, a retained foreign body, or even septic thrombophlebitis. If a fever persists,
antibiotics may be discontinued, and the patient recultured/reevaluated before new antibiotics are started. SPT
and necrotizing fascitis should be considered.

PREVENTION OF INFECTION
Tremendous potential morbidity and economic burden are imposed by perioperative infections. In a 5-year study of
wound infections after abdominal hysterectomy, Kandula and Wenzel found that women with infections were
hospitalized an average of 3.55 days longer, resulting in a significant financial impact. It is important to implement
specific strategies aimed at preventing postoperative infection and to use these unfailingly with every patient. In
doing so, a significant number of infections can be prevented. Identifying risk factors is important preoperatively and
intraoperatively. Major risks are obesity, bacterial vaginosis, prior history of wound infection, radical surgery,
uncontrolled diabetes, and excessive blood loss (>1,000 mL).

Some guidelines for infection prevention apply to all situations, and some are specific to certain types of infection.
Meticulous hand washing before and after any patient contact is particularly important, but unfortunately has poor
general compliance. Multiple prior studies have revealed only 40% to 50% physician compliance with hand washing.
In our institution, hand hygiene compliance has dramatically improved over the course of the past 5 years through
improved access to alcohol hand gels, intensive educational efforts, and use of anonymous observers with feedback
to noncompliant medical personnel. Concurrent with an increase in hand hygiene compliance to over 90%, a
significant decline in transmission of hospital-associated organisms (MRSA, vancomycin-resistant enterococci, and
resistant gram-negative rods) has been documented.

The skin is colonized with bacteria, some of which are transient and reside on the integument for only a short time,
and some of which are resident and are present continuously. One can effectively remove the transient microflora
with routine hand washing with soap. Alcohol-based hand gels have a more protracted effect in reducing transient
microflora, often up to 2 hours. The resident organisms require antimicrobial products for their inhibition of growth or
elimination. Hand washing is a cornerstone for preventing the spread of infection (Table 11.7).



Prevention of Postoperative Pneumonia
All patients who undergo general endotracheal anesthesia are at risk for retention of pulmonary secretions, alveolar
collapse, and, in turn, atelectasis and possibly pneumonia. Atelectasis is frequently a cause of immediate
postoperative fever. To help prevent this complication, all patients undergoing surgery, and especially those with
chronic obstructive airway disease, should be encouraged to discontinue or decrease smoking and have any upper
respiratory infections assessed before operation. Postoperatively, coughing, deep breathing, and devices to
encourage alveolar expansions should be used. Adequate analgesia to control pain that interferes with respiratory
effort should be administered. Early ambulation should be encouraged.

TABLE 11.7 Recommendations for Hand Washing

In the absence of a true emergency, personnel should always wash their hands:

Before performing invasive procedures (chlorhexidine gluconate 1% solution and ethyl alcohol 61% have
been used to replace water-aided hand scrubs with soap in many institutions. We recommend that the
initial scrub of the day be with traditional washing for 5 min).
Uniformly when entering and exiting all patient rooms
After situations during which microbial contamination of hands is likely to occur, particularly those
involving contact with mucous membranes, blood, body fluids, secretions, or excretions. Gloves should be
worn in this situation.
After touching inanimate sources that are likely to be contaminated with virulent or epidemiologically
important microorganisms
After taking care of an infected patient or one who is likely to be colonized with microorganisms of special
clinical or epidemiologic significance, such as multiple drug-resistant bacteria. Gloving should be
uniformly worn in this situation with hand cleansing prior to placement of gloves and after removing
gloves.

Sources: Garner JS, Favero MS. Guideline for hand washing and hospital environmental control, 1985. In:
Guidelines for the prevention and control of nosocomial infections. Washington, DC: US Department of
Health and Human Services, PB82-9234401, 1985:7; Boyce et al. Guidelines for hand hygiene in the health
care setting. MMWR Recomm Rep 2002;51(RR-16):1.

Prevention of Urinary Tract Infection
Urinary tract infections can complicate gynecologic surgery because of the proximity of the urethra to the operative
site in the vagina. This effect is augmented by the placement of an indwelling urinary catheter. To limit UTIs,
appropriate placement and management of catheters is essential. Personnel should be instructed in the proper
sterile placement of catheters, maintained as a closed drainage system without traction on the device. Bladder
catheters should be placed only when absolutely necessary, should be removed as soon as feasible, and should be
maintained with correct fixation to the leg in order to avoid a pistoning effect resulting in urethral trauma. Many of the
minimally invasive procedures, including hysterectomy, in our institution have their catheters removed in the
postoperative recovery room.

Prevention of Operative Site and Wound Infections

Other Considerations

Multiple studies have demonstrated that antibiotic prophylaxis significantly reduces infectious morbidity following both
vaginal and abdominal hysterectomy. These results do not mean that the important surgical principles that have
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been shown to reduce morbidity can be ignored, but the use of prophylactic antibiotics in many gynecologic surgical
procedures has reduced the incidence of postoperative surgical site infections from 30% to 50% to about 15% in
most series.

Theory of Antibiotic Prophylaxis

At the time of hysterectomy, vaginal or cervical bacteria are inoculated into the surgical site, and it is hypothesized
that antibiotics in these tissues at this time augment host defense mechanisms to reduce the incidence of clinical
infections. For antibiotic prophylaxis to work effectively, several important criteria must be fulfilled. First, the operative
procedure must have a significant risk of bacterial contamination and, in the absence of prophylactic antibiotics, an
appreciable incidence of operative site infection. Hysterectomy or other gynecologic procedures involving the cervix,
vagina, or vulva all meet this criterion. Second, the prophylactic antibiotic administered should be effective against
expected pathogens and have a low rate of side effects. Third, the antibiotic should not be one that would be
routinely used therapeutically. Although many antibiotic regimens have proven effective in prospective, randomized
trials for gynecologic surgery, the first- and second-generation cephalosporins have emerged as the generally
recommended antibiotics because of their effectiveness, low incidence of side effects, and low cost. Finally, for
effective antibiotics prophylaxis, the tissue levels of the chosen antibiotic need to be optimal at the time bacterial
contamination of the surgical site occurs. This means that the antibiotic needs to be administered shortly before the
start of surgery, usually at the time the patient is brought into the operating room and anesthesia is induced.

Choice of Antibiotics for Prophylaxis

As noted, the antibiotic selected for a given procedure should be effective, have few side effects, be administered in
a way that results in a minimal risk of antibiotic-resistant infections, and be inexpensive. In a meta-analysis of 25
prospective, randomized trials of prophylactic antibiotics for abdominal hysterectomy, Mittendorf et al. reported a
reduction of serious postoperative infections from 21.1% to 9%. The most commonly used antibiotic for hysterectomy
is cefazolin, because it meets the preceding criteria and has a relatively long half-life of 1.8 hours. Recommended
prophylactic antibiotic regimens for various gynecologic procedures are listed in Table 11.8.

Cephalosporins generally should not be given to patients with a history of penicillin anaphylaxis but may be given to
patients with milder penicillin allergies. Metronidazole and clindamycin have been particularly effective when
anaerobic contamination is anticipated in B-lactam-allergic patients.

In women with damaged or artificial heart valves or others at increased risk for bacterial endocarditis, combination

antibiotics such as ampicillin (2 g) and gentamicin (1.5 mg/m2) are recommended. If the patient is allergic to penicillin,
vancomycin (1 g over 1 to 2 hours) is substituted for ampicillin. Unlike prophylactic antibiotics given for operative site
infections when only a single dose is administered, it is recommended that a second dose be given 6 hours later.

Adverse Reactions

Although reactions to cephalosporins may occur in 1% to 10% of patients, severe side effects such as anaphylaxis
have been reported in only about 0.02% of patients. The majority of reactions are skin rashes and urticaria, which
usually are resolved by the time the patient has recovered from anesthesia postoperatively. Clostridium difficile-
related colitis was previously associated

with primarily beta-lactam antibiotics and clindamycin but is now being increasingly induced by quinolone antibiotics,
particularly levofloxacin. A new, more potent strain of C. difficile, NAP-1, carries a significant morbidity and mortality
potential.

TABLE 11.8 Antimicrobial Prophylactic Regimens by Procedure



PROCEDURE ANTIBIOTIC DOSE

Vaginal/abdominal Cefazolin 1 or 2 g single dose IV

Hysterectomya Cefoxitin
Cefotetan
*For B lactam allergic
clindamycin/gentamicin

1 or 2 g single dose IV
1 or 2 g single dose IV
900 mg/1.5 mg/kg single dose IV

Laparoscopy None —

Laparotomy None —

Hysteroscopy None —

Hysterosalpingogramb Doxycycline 100 mg twice daily/5 d orally

IUD insertion None —

Endometrial biopsy None —

Induced abortion/D&C Doxycycline Metronidazole 100 mg orally 1 h before procedure and 200 mg
orally after the procedure
500 mg twice daily orally for 5 d

Urodynamics None —

aA convenient time to administer antibiotic prophylaxis is in the operating suite, just before induction of
anesthesia.
bIf hysterosalpingogram demonstrated dilated tubes. No prophylaxis indicated for a normal study. D&C,
dilation and curettage; IV, intravenously; IUD, intrauterine device.
Source: ACOG Practice Bulletin 2001;23:269, with permission. Copyright © 2006 The American College of
Obstetricians and Gynecologists.

Miller et al. identified Clostridium difficile as the most common hospital-associated infection, superseding MRSA.
Although the induction of bacterial resistance to commonly used antibiotics has been a theoretical concern, this has
not been a clinical problem when prophylactic antibiotic use is limited to one to three doses of early-generation
cephalosporins. More potent broad-spectrum antibiotics should be reserved for specific indications and not used in a
prophylactic setting to avoid induction of resistant organisms.

Surveillance for nosocomial infections must be carried out by the hospital infection control program so that surgeons
are aware of their individual rates of postoperative infection. Several studies have shown that surgeon-specific
wound infection rates can be reduced effectively by such reporting mechanisms.

The classic work of Cruse and Foord helped to delineate specific factors that influence wound infection rates. Others
have added to this work so that preoperative and intraoperative management routines can be recommended even
though they have not all been confirmed in controlled trials. Preoperative hospitalization should be limited as much
as possible. Same-day admission is not just cost-effective for thirdparty payors; it makes good sense from an



infection control perspective. Hair removal should be avoided unless there is an abundance of hair at the operative
site. Using a depilatory or clipping the hair is suggested if removal is necessary. Patients should be discouraged from
shaving themselves at home before admission, since this results in microtrauma to the skin with a secondary
increase in bacterial colonization and infection risk.

Because bowel entry is a major cause of contamination and subsequent wound or surgical site infection, great care
should be given to a thorough inspection of the bowel intraoperatively whenever there has been a risk of injury. The
use of a povidone-iodine douche or insertion of gel has been recommended for the night before admission or the day
of surgery. Although this practice has been recommended for many years, and povidone-iodine solution and gel have
been demonstrated to decrease vaginal bacterial counts to undetectable levels 10 minutes after application, the
bacterial flora gradually return to approximately one half pretreatment levels in 2 hours. Appropriate preparation of
the patient's skin in the operating room is essential to decreasing skin contaminants prior to an incision being made.
The benefit of vaginal cleansing with an anti-infective agent the night before, or even immediately before surgery,
has not been evaluated in a prospective, randomized trial.

Bacterial vaginosis has been found to be a risk factor for postoperative infection when present before surgery in
women undergoing hysterectomy. In a prospective study of 175 women who underwent major gynecologic surgery,
Lin et al. found a 36% incidence of postoperative febrile morbidity in patients who had bacterial vaginosis
preoperatively and only a 20% incidence of fever among the women who had a lactobacillus-predominant vaginal
flora (P = 0.045). Although some data support the benefit of treating pregnant women with bacterial vaginosis to
decrease the rates of preterm labor, premature rupture of the membranes, and intra-amniotic infection, no data have
shown a beneficial effect of preoperative treatment of hysterectomy patients. In light of the obstetric data, some
gynecologists recommend screening hysterectomy patients preoperatively and treating those who are infected with
metronidazole because anaerobes play such a significant role in postoperative gynecologic infections.

All gynecologists should employ careful hand-washing techniques or Avagard use preoperatively and when seeing
patients. Appropriate gowns and eye coverings should be worn. Wearing double gloves is an effective way to
decrease the chances of percutaneous injury. Careful surgical technique is essential to minimize postoperative
infections. In cases where extensive adhesiolysis is carried out, careful inspection of the bowel should be done.
Adequate hemostasis should be obtained whenever possible. The amount of dead space should be limited. Large
areas of necrotic tissue should be excised, and vascular pedicles should be short. Closing the subcutaneous space
has no benefit, and using suture there can actually increase the rate of superficial wound infection. If the case is
dirty, consideration should be given to delayed wound closure. If drains are used, they should be closed suction
drains, not gravity drains. Draining the subcutaneous space often is helpful in large patients to eliminate serous and
bloody fluid.

UNIVERSAL PRECAUTIONS
The epidemics of acquired immunodeficiency syndrome and hepatitis B viral infection have brought to light the risks
of lethal infection of the surgeon or other members of the operative team by blood or tissue fluids in association with
surgery. Believing that all at-risk situations can be identified by history, physical examination, or laboratory data is
naive and dangerous. To overcome this prevalent thought, universal blood and body fluid precautions were
developed. This concept treats all patients’ blood and certain other body fluids capable of transmitting blood-borne
pathogens as potentially infectious. Universal precautions include the following requirements: (a) the use of gloves
when touching blood and body fluids, mucous membranes, or broken skin, or when handling items or surfaces soiled
with blood or body fluids; (b) the use of masks and eye protection during procedures that can generate splashing or
droplets in the air; (c) the use of a gown or plastic apron if splashing of blood is anticipated; (d) careful hand washing
if hands are contaminated with blood or body fluids; (e) extraordinary care in handling needles or other sharp
objects, and proper disposal of sharp objects in puncture-resistant containers; (f) the availability of emergency
resuscitation devices to minimize the need for emergency mouth-to-mouth resuscitation; and (g) the exclusion from
patient care of personnel with exudative lesions or weeping dermatitis until these conditions are resolved.



P.187

Assuming that every patient is potentially infected, using specific protocols for the safe use of invasive procedures
and taking steps to avoid any and all risk-taking behavior by medical personnel can help to prevent nosocomial
infections.

Multiple studies have shown that double gloving significantly reduces the risk of blood contamination to the surgeon
and other members of the operative team. In a large study from Finland, Laine and Aarnio reported a 7.4% glove
perforation rate for single gloves in 1,020 surgeon uses. When double gloves were used, the inner glove was
perforated in only 0.52% of 1,148 uses. Overall, someone in the surgical team had a glove perforation during 18.9%
of the operative procedures, and the literature quotes rates of up to 61% in orthopedics and trauma surgery. The
most common site of perforation is the index finger of the left hand of the surgeon; but all members of the team are at
risk, and gloves can be torn in clamps or retractors as well as punctured by needlestick injuries. Manufacturing
defects in the gloves themselves are uncommon but do occur and may go unnoticed until blood is seen on the finger
or hand. Although double gloving does reduce dexterity and tactile sensation, it also reduces the potential for blood
contamination almost 10-fold. It is a good general practice and always should be used in high-risk situations.

BEST SURGICAL PRACTICE
Major risk factors for postoperative infection include immunocompromise, obesity, bacterial vaginosis, prolonged
surgery, radical surgery, and excessive blood loss (>1,000 mL).

Prophylactic antibiotics have been shown to reduce infectious morbidity for most major gynecologic surgery,
including hysterectomy. For antibiotic prophylaxis to work effectively, several important criteria must be fulfilled: (a)
the operative procedure must have a significant risk of bacterial contamination; (b) the prophylactic antibiotic
administered should be effective against expected pathogens and have a low rate of side effects; (c) the antibiotic
should not be one that would be routinely used therapeutically; and (d) the tissue levels of the antibiotic need to
be optimal at the time surgery occurs.

Infections that occur in the first 24 hours after surgery usually are caused by gram-positive cocci or occasionally
by facultative gram-negative rods. Infections that occur after the first 48 hours more frequently have an anaerobic
component. Pelvic infections are polymicrobial in etiology: 20% aerobic gram-positive cocci, 20% gram-negative
rods, and 60% anaerobes.

Rather than routine “fever workup” for postoperative fever evaluation, a careful history and physical examination
are the best guides to which laboratory tests, if any, are indicated. Possible noninfectious causes of early
postoperative fever include pulmonary atelectasis, hypersensitivity reactions to antibiotics or anesthetics,
pyrogenic reactions to tissue trauma, or hematoma formation.

In order to manage deep wound infection, the incision should be probed gently to evaluate fascial integrity. If the
fascia is intact, healing is hastened by mechanical debridement followed by loose, wet-to-dry packing with gauze
moistened with saline; dilute hydrogen peroxide (1:1 mixture with saline) or Dakin solution, 0.5%. Povidone-iodine
is to be discouraged because it does not promote the development of granulation tissue.

Careful hand-washing technique is critical to reduction in postoperative infections.

Evisceration of bowel may occur if a postoperative wound infection involves the fascia. This is a surgical
emergency requiring identification of the defect, freshening of the fascial edges, placement of intra-abdominal and
subcutaneous closed suction drains, and reinforced closure of the fascia. Some surgeons leave the skin open for
delayed closure; others close it primarily.

The use of universal precautions to minimize the risk of the surgeon, surgical team, or health care worker
acquiring a potentially fatal human immunodeficiency or hepatitis B viral infection from the patient is strongly
encouraged. Although high-risk patients may be identified, all patients pose a potential risk to the surgeon.
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