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Postpartum Endomyometritis
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ABSTRACT

Endomyometritis following parturition is a major cause of maternal morbidity. It is most common
following cesarean delivery, especially in certain high-risk patient populations. The infection is
usually caused by bacteria in the cervicovaginal tract that are inoculated into the uterus during
labor and delivery. Both anaerobes and aerobes are thought to be involved in the disease process.
A prompt diagnosis based on clinical suspicion, a thorough physical examination, and adjunctive
laboratory measures is necessary to insure effective therapy and prompt resolution of the infection.
The treatment consists of supportive care and broad-spectrum antibiotic coverage either with single
extended-spectrum drugs or with combinations of antimicrobials. In cases appropriately treated,
recovery without sequelae is the rule. (C) 1996 Wiley-Liss, Inc.
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iostpartum endometritis or, more properly, endo-
myometritis is one of the most common female

pelvic infections and often a serious and occasion-
ally fatal complication of delivery. This puerperal
infection is named depending upon the extent of
the disease process. Endometritis is defined as an

inflammation of the endometrium that is present
universally after parturition; endomyometritis implies
clinically significant infectious involvement of the
endometrium and myometrium; and endomyopara-
metritis represents an extension of the infection to

the parametrium. Of course, an extension of the
infection into the peritoneal cavity generally results
in peritonitis, perhaps intra-abdominal abscess, and
generalized sepsis.

Endometritis is 7-30 times more likely to occur
after an abdominal delivery, hence, the commonly
encountered terms postcesarean endometritis and post-
cesarean endomyometritis. There is a 5-6% incidence
of the infection after elective cesarean deliveries
in a low-risk "private" population and a 22-85%
incidence after nonelective procedures, especially
in high-risk indigent patients in teaching hospitals.

Prophylactic antibiotic coverage decreases the latter
incidence by 50-60%. Adolescents are reported to

have a 2:1 greater incidence of postpartum endo-
myometritis compared with the overall prevalence
among adults, 23% vs. 11%, respectively, perhaps
attributable to the higher prevalence rates ofvarious
sexually transmitted diseases among the younger
population.

RISK FACTORS
Several factors put a parturient at an increased risk
of endomyometritis (Table 1). The duration of la-
bor, number of cervical examinations, and pro-
longed rupture of the membranes are interrelated,
subject to obstetric complications such as cephalo-
pelvic disproportion. Rupture of the membranes for
>6 h has been associated with a 95% incidence
of infection.
The fact that postpartum endomyometritis is

more common in human immunodeficiency virus
(HIV)-infected women (an incidence of approxi-
mately 10.3% vs. 4.2% in seronegative controls in
one preliminary study) demonstrates that compro-
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TABLE I. Risk factors for the development of
puerperal endomyometritis

Operative delivery, especially cesarean
Prolonged duration of labor
Prolonged rupture of membranes
Number of cervical examinations

Immune status

Blood loss or anemia

Obesity
Maternal age, especially young
Amnionitis or amniotic-fluid colonization
Antepartum infection or colonization by group B streptococcus

or gonorrhea
Intrapartum bacteriuria
Low socioeconomic status

Preterm gestational age

mised immunity is a risk. Moreover, the CD4 cell
population percentage is inversely correlated with
the incidence of postpartum endomyometritis.
Nevertheless, further study of HIV-infected gravi-
das is indicated because of the methodologic flaws
in this study which need to be corrected in larger
trials.

In one study in which obesity was defined as a

body weight > 136 kg, postpartum endomyometritis
occurred in 45% of the obese patients, while no

cases were reported in the control group. However,
the incidence of cephalopelvic disproportion was

more common, thereby increasing the likelihood of
an abdominal delivery and other risk factors for
endomyometritis.

An unrecognized infection of the urogenital tract

is a significant independent prediction of postpar-
tum endometritis. Bacteria such as Ureaplasma ure-

alyticum are capable of migrating across the intact
amnion and multiplying if the bacteriostatic activity
of the amniotic fluid is insufficient. This coloniza-
tion of the chorioamnion allows for the subsequent
colonization of the endometrium. Furthermore, in-
fection has been implicated in the pathogenesis of
preterm delivery, consequently establishing a rela-
tionship between preterm gestational age and post-

partum endomyometritis. Finally, intrapartum bac-
teriuria has been associated with endomyometritis
in women who delivery vaginally. It appears rea-

sonable to assume that, with the manipulation en-

tailed in vaginal delivery, even a subclinical bacte-
rial colonization of the bladder could result in
dissemination. Thus, the early identification of such
infections may help prevent the development ofen-
dometritis.

Risk factors inherent to cesarean delivery in-
clude breaks in the sterile techniques, a resident
staff member as the primary surgeon, an extension
of the uterine incision, and positive endometrial
cultures at the time of the operation.1 Additionally,
elective repeat cesarean deliveries have less associ-
ated febrile morbidity than other cesarean deliver-
ies because of the lack of bacterial contamination
of the lower uterine segment (the incisional area)
by the forces of labor and the effacement of the
cervix. 10,11

PATHOPHYSIOLOGY
In order for bacteria to colonize and invade suscepti-
ble tissue, any of 3 factors must usually be present:
1) weakened host defense mechanisms, e.g., trauma
and disruption of the normal mechanical barriers to

bacterial invasion; 2) an impaired host immunity
secondary to an immunocompromising illness, med-
ications, or other less evident factors such as inade-

quate nutrition; or 3) the particular virulence or

invasiveness of the bacteria in question. Endomyo-
metritis is usually thought to be an ascending infec-
tion, progressing from the lower uterine segment
contaminated by the cervicovaginal flora to the uter-

ine fundus and finally the peritoneal cavity. 12 The
site of infection in the untraumatized uterus is gen-
erally assumed to be the denuded implantation site,
which is usually high in the fundus far from the
contaminated lower uterine segment. 12 Postpartum
endomyometritis would, therefore, be considerably
less common after a vaginal delivery than after a

cesarean delivery, in which the most vulnerable
area is the suture line in the contaminated lower
uterine segment. 13

There are 2 different clinical presentations of
puerperal endomyometritis, with much overlap be-
tween them. Late-onset endomyometritis, which
may be more common after vaginal delivery than
after cesarean delivery, is considered to be an infec-
tion with an onset of 2 days to 6 weeks after deliv-

ery. 4 With late-onset disease, the patient is often
afebrile with only mild symptoms.3 This presenta-
tion of the disease is thought to be associated with
certain isolates such as Chlamydia trachomatis, the
genital mycoplasmas, and, to a lesser extent, anaero-

bic bacteria.,5

Early-onset postpartum endomyometritis is
more often associated with a cesarean delivery. It
develops within 48 h of delivery due to the contami-
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TABLE 2. Other possible causes of puerperal fever

Wound infection
Pyelonephritis
Cystitis
Pneumonia
Atelectasis
IV-site phlebitis
Breast engorgement
Drug fever
Miscellaneous medical and surgical diseases

nation of the endometrial cavity with vaginal organ-
isms during labor and delivery, is The damaged,
sutured tissue around the incision site is more sus-

ceptible to bacterial invasion, which is usually
polymicrobial with a predominance of anaerobic
pathogens. Furthermore, the collection of serum

and blood accumulating around the suture site is a

good medium for microbial growth, le Incidentally,
no increased incidence of endomyometritis has
been noted with the classical cesarean incision vs.

the low transverse incision. 16

DIAGNOSES
The diagnosis of postpartum endomyometritis is
generally made on the basis of fever, uterine tender-
ness, and the exclusion of other causes or sites of
infection. Fever and tachycardia may be the 2 earli-
est signs of infection. Fever is defined as an oral
temperature of -<38C on 2 consecutive readings
6 h apart, 24 h after delivery, or a temperature
->38.3C at any time after delivery. Uterine tender-
ness with or without peritonitis and foul-smelling
lochia are also important diagnostic parameters. A
left shift in the WBC differential, although nonspe-
cific should raise suspicion. If one or more of these
criteria are present, further evaluation, in other
words, the "fever workup," is required. Other ancil-
lary findings may include a pelvic mass or tender-
ness or induration of the adnexal areas.z

A focused physical examination should be per-
formed to exclude other causes of puerperal infec-
tion (Table 2). A wound infection would be sus-

pected in a case of erythema, induration, and
discharge associated with the sutured incision, be
it abdominal or episiotomy. Costovertebral angle
tenderness and dysuria are suggestive of pyelone-
phritis, while suprapubic tenderness, dysuria, and
a low-grade temperature with a normal pulse are

characteristic of cystitis. Abnormal lung auscultation

with symptoms of respiratory distress may indicate
a pneumonia or atelectasis.z

When examining the lower abdomen and pelvis,
the physician should palpate areas away from the
uterine and abdominal incisions to avoid false posi-
tives representing "normal" surgical tenderness.
The uterus should be approached from the cepha-
lad direction, above the umbilicus, to encounter the
fundus well above the usual cesarean incision. The

physician should also palpate the parametria for
tenderness in a gentle but deep manner, keeping
in mind that a patient who has had a bilateral tubal
ligation will have tenderness in this area. lz

The speculum examination should include an

inspection for foul-smelling or purulent lochia as

well as retained lochia secondary to an improperly
draining cervical os (the so-called "lochial block").z

In addition, cultures should be obtained. A double-
lumen catheter technique is considered the most

clinically useful and effective in reducing any con-

tamination of the specimen with organisms of the
lower genital tract. 17 However, an extended sterile

swab from as high in the uterine fundus as possible
to avoid cervical contamination, which is considered
more cost effective, has proven to produce a good
representative sample of the infected endome-
trium. 18 It should be remembered that a culture of
the amniotic fluid or placental surfaces at the time
of cesarean delivery would allow a much ear-

lier identification of the potential pathogenic mi-
crobes. 19

There is some debate as to the utility of endome-
trial cultures in the course of caring for the patient
with endomyometritis. One philosophy holds that
the cultures are basically useless except to a re-

search setting because the patient will probably be
discharged and cured by the time the final results
are available. On the other hand, even in a nonre-

search environment, a serial identification of the

organisms responsible for the infection gives the

physician and the institution a data base upon which
to formulate future antibiotic choices. If no cultures
are taken, any shifts in the flora or changes in the
antibiotic sensitivities within a given hospital or

center will go unnoticed. For the individual patient
failing her initial therapy, preliminary culture re-

sults may often be of help in the selection of re-

placement antibiotics. For example, in a patient
initially treated with a cephalosporin or cephamycin
who is not recovering as expected, the finding of a
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TABLE 3. Common bacterial isolates in cases of
puerperal endomyometritis

Gram negative Gram positive Anaerobes

Escherichia coli Enterococci Bacteroides
Klebsiella sp. Other streptococci Clostridium sp.
Enterobacter sp. Staphylococci Veilonella sp.
Proteus sp. Anaerobic peptococci Fusobacterium sp.

alncluding genera now classified as Bacteroides and Prevotella.

heavy growth of a gram-positive coccus (possibly
enterococcus) would dictate a different antibiotic
switch than would the finding of a gram-negative
rod (Pseudomonas perhaps) in the endometrial cul-
ture plates.
The next step in the scheme of patient evalua-

tion is a bimanual examination to assess any ele-
vated pelvic temperature as well as any abnormal
masses or fullness. An outline of the uterus, pareme-
trial areas, and especially the anterior uterine sur-
face in the area of the uterine incision in an effort
to delineate any abnormal fluid collections com-

pletes a thorough pelvic examination, lz

Finally, in addition to a complete blood count

and endometrial cultures, the laboratory evaluation
should include a urinalysis and urine culture of a

catheterized specimen, electrolytes, and blood cul-
tures. Blood cultures may be expected to be positive
in only 5-20% of the gravidas with endomyometri-
tis; however, the identification ofvirulent organisms
in the blood such as Staphylococcus aureus may have
implications in the patient’s therapy.

BACTERIOLOGY

Endomyometritis is considered to be a mixed infec-
tion usually involving multiple isolates, both aerobic
and anaerobic, although sometimes it involves a

predominant organism, lz’z Since postpartum endo-
myometritis is an upper-genital-tract infection in-
volving bacteria from the cervicovaginal flora, the
pathogens frequently encountered are common to

the latter, such as Gardnere//a vagina Prevote//a

bivia (formerly Bacteroides bivius), and Escherichia
coli. zl However, antibiotic coverage should be pro-
vided for Streptococcus agalactiae (the group B strep-
tococcus)z and, in light of recent attention, Entero-
coccus fecaelis, zz Further, in postoperative patients
receiving [3-1actam prophylaxis, there is an in-
creased association of gram-positive isolates and
nonfragilis strains of Bacteroides.z Table 3 provides

TABLE 4. Antibiotic regimens for the treatment of
puerperal endomyometritis

Combination therapy
Clindamycin plus an aminoglycoside
Metronidazole plus an aminoglycoside
Ampicillin plus metronidazole plus an aminoglycoside
Clindamycin plus aztreonam

Single-agent therapy
Cefoxitin
Cefotetan
Cefmetazole
Cefotaxime
Ceftizoxime
IVlezlocillin
Ticarcillin

Piperacillin
Ticarcillin/clavulanate

Piperacillin/tazobactam
Ampicillin/sulbactam

aGentamicin or tobramycin most commonly used, based upon cost.

bNot recommended in areas where bacterial 13-1actamase is common.

a partial list of organisms that have been associated
with postpartum endomyometritis, particularly
early-onset or postcesarean disease.

TREATMENT
The recommended antibiotic therapy for puerperal
endomyometritis usually includes a 2nd- or 3rd-
generation cephalosporin, an expanded-spectrum
penicillin, or a combination of antibiotics, offering
broad coverage of the mixed bacterial flora partici-
pating in the disease (Table 4). Intravenous (IV)
antibiotics are usually continued until the patient
has been afebrile for 24-48 h. Clindamycin plus an

aminoglycoside (gentamicin or tobramycin), often
termed the "gold standard" ofendometritis therapy,
has been listed most extensively, with a cure rate

of over 90%.z3 With the greater volume of distribu-
tion and rapid elimination in the postpartum pa-
tient, the therapeutic levels of aminoglycosides are

seldom achieved. Practitioners often claim that
achieving a clinical response is more important than
achieving the standard therapeutic levels. However,
care must be taken, as aminoglycosides have a pro-
pensity for renal toxicity and ototoxicity,z4

Broad-spectrum cephalosporins such as cefoxi-
tin, cefotetan, and moxalactam as well as semisyn-
thetic penicillins such as ticarcillin, piperacillin, and
mezlocillin with the addition of a [3-1actam inhibitor
have also proved successful in the treatment of en-

domyometritis. In general, the reports of single-
agent therapy for puerperal endomyometritis have
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demonstrated equal efficacy compared with the use

of combinations of drugs,z3,z5

If a patient continues to spike a temperature
after 72 h of any of the aforementioned treatments,
she should be changed to triple antibiotic coverage.
Ampicillin, gentamicin, and clindamycin are com-

mon choices to increase the spectrum of coverage
and to provide defense against resistant organisms.
If a patient remains febrile after an additional 72 h
of coverage, other complications such as a deep
venous thrombosis and pelvic abscess must be ex-

cluded.
After a patient has been afebrile for 24-48 h,

IV antibiotics can be discontinued. The need for
continuing therapy with an oral antibiotic has been
disputed, but no increase in morbidity has been
found in patients discharged without oral medi-
cations.Z6,z7

Some patients may require extended treatment

and oral equivalents for such problems as bacter-
emia, limited IV access, pelvic abscess, septic pelvic
thrombophlebitis, and pyelonephritis. Some oral
agents commonly used in these circumstances in-
clude ampicillin, which is suitable for enterococcal
infection but poor against many of the Enterobac-
teriaceae, anaerobes, and staphylococcal species.
Metronidazole has excellent anaerobic coverage,
but not against most gram-positive organisms and
gram-negative aerobic bacteria. Cephalosporins,
however, have good gram-negative activity and rea-

sonable gram-positive activity. Quinolones are com-

parable to other oral agents; they have excellent
activity against gram-negative aerobic and faculta-
rive organisms, as well as good gram-positive activ-
ity. However, the quinolones as a group have only
moderate activity against anaerobes,zl Finally,
erythromycin has proved to be an effective oral
agent in late-onset postpartum endometritis. 14

Other therapeutic measures should include hy-
dration and abdominal decompression. A patient
should not have any oral intake if she has peritonitis
or an abdominal ileus. In such a patient, nasogastric
suctioning may be required. The electrolyte bal-
ance is also important. Hypokalemia aggravates an

already compromised intestinal motility. Pulmonary
toilet is often required secondary to the poor inspira-
tory effort, especially associated with abdominal dis-
tention or peritonitis, which can lead to atelectasis
and decreased arterial oxygen saturation. Blood re-

placement may be necessary if the hematocrit is

<30 to help enhance oxygenation, especially if the
patient is symptomatic. Wound care consists of heat
application for abdominal-wound cellulitis; opening
and drainage of an abscess or hematoma; drainage,
debridement, and repair of compromised fascia; and
treatment of open wounds with wet-to-dry dressing
changes with 0.25% acetic acid or normal saline 3
times a day. Finally, the uterus should be evacuated
if retained products are suspected, lz

PROPHYLAXIS
Antibiotic prophylaxis to prevent endomyometritis
is commonly used in high-risk patients undergoing
cesarean delivery, e.g., patients with prolonged la-
bor or prolonged rupture of the membranes. Pro-
phylactic agents can be instituted antepartally or

perioperatively. The routine use of antibiotics has
proved to be beneficial in high-risk obstetric pa-
tients with postpartal endometritis. In 460 women
in the 3rd trimester in labor given a single dose
of ceftriaxone, 250 mg intramuscularly (IM), the
incidence of postpartum endometritis was 3.8% vs.

10.4% in the placebo group.28

There is universal agreement on the use of anti-

biotic prophylaxis for high-risk patients undergoing
cesarean birth. However, its use in low-risk popula-
tions is debated. Yet, recent research has shown
that a prophylactic dose of 1 g of cefazolin is both
beneficial and cost effective. Febrile morbidity de-
creased from a 17.9% prevalence in the control
group to approximately 9%.29 Objections have been
made regarding the potential for resistant organisms
and side effects; however, bacterial resistance is less
likely to occur after a single dose than after multiple
doses.9,3 Furthermore, prophylaxis failure has been
attributed to incipient infection at the time of deliv-
ery that may limit the effectiveness of the prophy-
laxis; in other words, the patient needs early therapy,
not prophylaxis. Thus, the early identification of
patients with underlying infections will allow a

timely institution of therapeutic antibiotics.
The type of agent used prophylactically at cesar-

ean delivery has been widely discussed. Generally
speaking, no benefit is derived from using more

than a single dose of an antibiotic in most cases.

The choice of drug (lst-generation vs. 2nd-genera-
tion vs. 3rd-generation cephalosporin) seems to be
unimportant. Cost is usually the deciding factor
within a given institution as to which medication
is preferred for surgical prophylaxis.
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SEQUELAE

Investigators have placed much emphasis on the
treatment of puerperal endomyometritis in hopes
of avoiding the serious complications that can occur.
Bacteremia has been documented in 8-20% of the
cases of postcesarean endometritis and in 5% of
patients after vaginal delivery. The antibiotic fail-
ure rates and complications are also higher in the
cesarean-delivery populations. Bacteremic patients
often have temperatures that can become alarm-
ingly high or persist for a prolonged period. Anaer-
obes are often the culprits, with Bacteroides fragilis
usually causing the highest fever index.3z However,
a specific syndrome of high spiking temperature
within hours of delivery has been attributed to

the group B streptococcus.33 Generally speaking,
though, if a bacteremic patient responds to antibiot-
ics in a timely fashion, she is treated in the same

manner as a nonbacteremic patient with otherwise
similar disease. The only exceptions may be an

individual with cardiac or other indwelling prosthe-
ses or a patient with bacteremia due to S. aureus.

In these latter cases, a more prolonged course of
oral antibiotics may need to be prescribed after the
patient’s discharge.

Pelvic abscess and septic pelvic thrombophlebi-
tis have a similar prevalence: 4.9% after cesarean-
associated endometritis and 1.9% after endometritis
following vaginal delivery. Regarding fertility, nei-
ther cesarean-associated endometritis nor pelvic
cellulitis affects the rate of subsequent pregnancy.
However, a pelvic abscess decreases the future fer-
tility rate by approximately 50%. 11 Death from sep-
sis is 81 times more likely to occur after cesarean de-
livery.

In summary, an identification of the risk factors
should be the physician’s first step in the manage-
ment of postpartum endometritis. A postcesarean
or obese patient should prompt close observation
for any signs of infection. A measure of suspicion
along with a thorough physical examination that
reveals extreme tenderness and symptoms of infec-
tion should prompt the clinician to obtain cultures
and initiate treatment. Furthermore, early treat-

ment is both efficacious and cost effective in pre-
venting the serious complications that can ensue.
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