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Background: Group A streptococcal puerperal sepsis is an uncommon peripartum infection that can
quickly progress to a fulminant, multisystemic infection and life-threatening toxin-mediated shock. This
infection can be asymptomatic during a short hospital stay after a routine delivery. Early treatment with
antibiotics might not alter the course of tissue destruction caused by the exotoxin A.

Methods: Literature searches were performed using the key words “puerperal infections,” “strepto-
coccal infections,” “septic sacroiliitis,” “postpartum septic arthritis,” and “postpartum ovarian vein
thrombosis.” After patient consent was obtained, a report was prepared documenting the disease
course, diagnosis, and treatment of a case of puerperal sepsis with multiple serious complications.

Results and Conclusion: Puerperal sepsis occurs when streptococci colonizing the genital tract or
acquired nosocomially invade the endometrium, adjacent structures, lymphatics, and bloodstream. A
lack of symptoms early in the course of infection is common; later, minor somatic complaints can
quickly progress to septic shock as effects of the exotoxin A are manifest. Women who complain of fe-
ver, pelvic pain, or unexplained systemic symptoms in the early postpartum period should have a de-
tailed history and physical examination. All sites of suspected infection should be cultured. If sepsis is
suspected, diagnostic imaging includes chest radiographs, contrast-enhanced computed tomographic
scans, or magnetic resonance imaging to rule out ovarian vein thrombosis, pelvic abscess, or sacroiliac
septic arthritis. Broad-spectrum antibiotic coverage must be initiated immediately after collection of
cultures. Clindamycin plus a �-lactam antibiotic is preferred for streptococcal toxic shock
syndrome.(J Am Board Fam Pract 2001;14:375–80.)

Group A streptococcal puerperal sepsis is an un-
common peripartum infection marked by rapid in-
vasion of tissue, lymphatics, and bloodstream, with
potential progression to life-threatening toxin-me-
diated shock. Destructive effects on tissue and sys-
temic toxicity are associated with strains of the
organism that produce the exotoxin A. Even with
early treatment intervention, severe complications
can continue as a result of toxin-mediated effects
that are not altered by antibiotics. Group A strep-
tococcal puerperal infections can be asymptomatic
during a short hospital stay after a routine delivery.
Infections with virulent strains can take an unpre-

dictable course in which fever or mild somatic com-
plaints might be the only warning signs before
rapid progression to fulminant infection and mul-
tiorgan involvement.

Methods
Searches were performed through MEDLINE and
the National Library of Medicine Internet Grateful
Med using the following key words: “puerperal
infections,” “streptococcal infections,” “septic sac-
roiliitis,” “postpartum septic arthritis,” and “post-
partum ovarian vein thrombosis.” The case report
was prepared after review of medical records and
consultant reports during the patient’s initial hos-
pitalization for puerperal sepsis, and two subse-
quent admissions for fever of unknown origin.
Consent was obtained from the patient before this
report was written.
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Case Report
A 39-year-old woman, gravida 2 para 2, gave birth
to a healthy, full-term infant by spontaneous vagi-
nal delivery. Her prenatal course was uncompli-
cated except for an episode of bacteriuria at 9 weeks
of gestational age, which was treated with cepha-
lexin. She also developed a pustular rash in the
T-10 dermatomal distribution, which was diag-
nosed as zoster in the Emergency Department and
not treated. A vaginal-rectal culture was negative
for group B streptococcus. The peripartum period
was marked by rupture of membranes approxi-
mately 12 hours before delivery, the use of oxytocin
to augment her contractions, and a transient epi-
sode of elevated blood pressure without protein-
uria. She sustained a second-degree midline poste-
rior vaginal wall laceration during delivery, which
was repaired without incident using standard sterile
techniques. She was discharged from the hospital
on postpartum day 1, feeling well.

The patient had had a cesarean section in 1996;
her health history was otherwise noncontributory
to her subsequent illness. She was married and
worked as a registered nurse in a neonatal intensive
care unit. She had no history of tobacco, alcohol, or
drug abuse. She had no known drug allergies.

On postpartum day 2 the patient reported mild
urinary incontinence to her primary physician. A
urine culture performed on that day showed
growth of mixed urethral flora. Her condition was
treated empirically with nitrofurantoin on an out-
patient basis, and she reported initial improvement.
On postpartum day 5 she developed fever, chills,
lethargy, and left hip pain that progressed until she
began to have difficulty bearing weight. She sought
medical attention on postpartum day 7, at which
time her primary physician referred her for hospital
admission because of her worsening previous symp-
toms and new pain in the right wrist and left knee.

She appeared ill at the time of admission. She
had a temperature of 100.7°F, her blood pressure
was 105/55 mm Hg without orthostatic changes,
and her pulse was 110 beats per minute. Findings of
a cardiopulmonary examination were unremark-
able, and she had no skin rashes. Her abdomen was
tender to palpation in both lower quadrants with
guarding and peritoneal signs. She had a poorly
approximated midline laceration with purulent dis-
charge, as well as purulent material at the cervical
os, and tenderness to palpation in the labia, left

greater than right. Bimanual examination elicited
cervical motion tenderness and left adnexal tender-
ness. Her neurologic examination findings were
normal.

After cultures were collected, she was started on
broad-spectrum intravenous antibiotic coverage
with ampicillin, gentamicin, and clindamycin. Di-
agnostic testing showed the following values: white
cell count 17,000/�L, with 40% neutrophils and
56% band cells; hemoglobin 9.2 g/dL, hematocrit
26.9%, and platelets 184,000/�L. Blood urea ni-
trogen was 24 mg/dL, and creatinine was 1.5 mg/
dL. Urine culture showed a group A streptococcus
colony growth of � 100,000/mL. Group A strep-
tococcus was also cultured from the vaginal wound
and from an aspirate of the right wrist. A bilateral
lower extremity Doppler examination was negative
for evidence of deep venous thrombosis. Findings
on a chest radiograph, electrocardiogram, and
transthoracic echocardiogram were normal. A
computed tomographic (CT) scan of the pelvis and
abdomen showed evidence of left ovarian vein
thrombophlebitis. Magnetic resonance imaging
(MRI) of the pelvis showed left ovarian vein throm-
bosis (Figure 1) and septic arthritis of the left sac-
roiliac joint (Figure 2). A pelvic bone scan showed
no evidence of osteomyelitis.

Figure 1. Magnetic resonance imaging: precontrast
T-1 weighted image of the pelvis showing a tubular
structure with decreased signal representing clot in
left ovarian vein (arrow).
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The patient underwent surgical incision and drain-
age of septic fluid from the right wrist. A 10-day
course of intravenous heparin was completed for
treatment of ovarian vein thrombosis. She was dis-
charged with a peripherally inserted central catheter
for administration of ceftriaxone at home; a 6-week
course of ceftriaxone with trimethoprim-sulfame-
thoxazole was initially planned.

The patient was hospitalized twice during the sub-
sequent 2 weeks for complaints of fever and intermit-
tent rashes despite decreased joint pain and good
progress in physical therapy. Repeat cultures 3 and 4
weeks postpartum, including aspirate of the left knee,
were all negative. Pelvic and abdominal imaging was
without evidence of abscess, and a transesophageal
echocardiogram showed no valvular vegetations. Fe-
ver and rash secondary to drug reaction was diag-
nosed by exclusion. With the patient’s consent, all
antibiotics were withdrawn after a total of 4 weeks of
intravenous treatment. Her temperature immediately
returned to normal, and she has since achieved in-
creased strength and improved limb function.

Discussion
Group A Streptococcal Puerperal Sepsis
Puerperal sepsis has been described by physicians
since the time of Hippocrates. Formerly known as

childbed fever, puerperal sepsis caused up to two
thirds of deaths of new mothers in the 18th and
19th centuries.1 In his essay on puerperal fever
published in 1842, Oliver Wendell Holmes, the
eminent Professor of Anatomy and Physiology at
Harvard, suggested that puerperal sepsis could be
transmitted by obstetricians.2 It was not until Sem-
melweis studied puerperal fever in the late 1840s,
however, that the concept of an infectious cause for
the disease began to be accepted. Semmelweis re-
ported decreased mortality from puerperal sepsis
after instituting systematic hand-washing policies
in the obstetric wards of the General Hospital in
Vienna.3 In 1879, Pasteur reported that puerperal
sepsis was usually caused by streptococcus.

As sterile techniques and antibiotic treatment
became standard, morbidity and mortality from
this disease declined markedly; by the early 1980s
only small, sporadic epidemics were reported. The
so-called disappearance of serious streptococcal in-
fections during this period has been attributed to a
disappearance of type A exotoxin produced by cer-
tain strains of the organism.4 Reports during the
past decade suggest a reemergence worldwide of
more virulent strains of group A streptococcus that
can cause severe soft-tissue invasion, septic shock,
and disseminated intravascular coagulation.5–8

Puerperal sepsis occurs when streptococci colo-
nizing the genital tract or acquired nosocomially
invade the endometrium, adjacent structures, lym-
phatics, and bloodstream. The postpartum birth
canal can remain susceptible to invasion for several
days after delivery. Cesarean section has been cited
as a risk factor for serious puerperal infection.4

Early high fever is considered a classic feature;
however, fever has been reported as late as 7 days
postpartum.9 An absence of pelvic signs and symp-
toms is also common, and a flu-like syndrome with
vague somatic complaints might be the only her-
alding symptoms before septic shock ensues. Inva-
sive infection can be complicated by pelvic celluli-
tis, septic ovarian vein thrombosis, peritonitis,
pelvic abscess, or septic arthritis.

The toxic-shock-like syndrome that can occur
with group A streptococcal infection is attributed
to exotoxin A (scarlet fever toxin) produced by M1
or M3 serotypes of the organism. The exotoxin
produces rapid skin and soft tissue necrosis, fever,
septic shock, and multiple organ failure, with a
reported mortality rate of 20% to 25%.10,11 Timely
treatment with �-lactam antibiotics is crucial; how-

Figure 2. Magnetic resonance imaging: postcontrast
T-1 weighted image showing inflammatory
thrombophlebitis surrounding clot in left ovarian vein.
Inflammation extends to the area of the left sacroiliac
joint (arrow).
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ever, antibiotics are not effective against the exo-
toxin, and tissue damage might progress despite
antibiotic therapy.

Differential diagnosis of group A streptococcal
puerperal sepsis is presented in Table 1. Diagnostic
imaging can include chest radiographs, contrast-
enhanced CT scans, or MRIs to rule out ovarian
vein thrombosis, pelvic abscess, or sacroiliac septic
arthritis.

Broad-spectrum antibiotic coverage must be ini-
tiated immediately after collection of cultures.
Group A streptococcus is exquisitely sensitive to
�-lactams. Clindamycin plus a �-lactam antibiotic
is preferred for streptococcal toxic shock syn-
drome.12 Prompt and aggressive exploration and
debridement of necrotic tissue are important. Hys-
terectomy is usually not needed; however, in severe
cases involving large bacterial inocula, extensive
tissue necrosis, or gangrene, hysterectomy and even
removal of adnexal tissue might be indicated.

Septic Sacroiliitis
Only one to two cases of septic sacroiliitis are
reported in the English literature each year. Intra-
venous drug use, infections remote from the site of
the sacroiliac joint, and chronic joint disease are the
most common predisposing factors. In one review
of 166 cases, 4% of patients diagnosed with septic
sacroiliitis had an underlying associated gyneco-
logic condition.13

Patients typically complain of fever, hip or but-
tock pain, and pain on weight bearing. Pain can be
referred to the low back, thigh, or lower abdomen
because of the common innervation of structures
surrounding the affected joint.14 If diagnosis is de-
layed, considerable morbidity can result, and sur-
gical drainage might be warranted.

Laboratory studies commonly show an elevated
erythrocyte sedimentation rate, with or without an
elevated white cell count. Blood cultures were pos-
itive in 23% of cases in one review.13 If blood
cultures are negative, fluoroscopic-guided fine-
needle aspiration may be used to obtain fluid for
culture.

Radiographic studies are important in confirm-
ing the diagnosis. While plain films tend to be
normal early in the disease process, a bone scan is
usually positive within 48 hours after the onset of
symptoms. Sacroiliitis must be distinguished from
other inflammatory disorders in which a bone scan
might be positive, such as ankylosing spondylitis,
Reiter syndrome, rheumatoid arthritis, or inflam-
matory bowel disease.15 A CT scan has been re-
ported to show abnormalities before bone scan in
some cases of sacroiliitis.16

Treatment should be started as soon as a clinical
diagnosis is made. High-dose intravenous antibi-
otic treatment is administered for 4 to 6 weeks.
Empiric antibiotics should cover for Staphylococcus
aureus and streptococcus species, since these are the
most common associated pathogens in developed
countries.17

Postpartum Ovarian Vein Thrombosis
Postpartum ovarian vein thrombosis (POVT) is a
rare and serious complication that can occur after
delivery. It can be more common after an abortion
or in association with preterm or cesarean deliver-
ies; it can also occur after a hysterectomy-salpingo-
oophorectomy or in the setting of gynecologic ma-
lignancy.18 POVT has been reported to occur
postpartum in 1:500 to 1:2000 women.19 Risk fac-
tors include multiparity, infection, cesarean sec-
tion, and a thrombophilic tendency. Thrombosis
develops 1 to 17 days postpartum (average 8
days).19,20 Patients can have spiking fever and lower
abdominal pain, flank pain, or back pain. When
examined, patients are often tachycardic, and most
will have a tender, palpable abdominal mass along
the paracolic gutter. Ninety percent of cases in-
volve the right ovarian vein.21 The right ovarian
vein is usually longer than the left, has multiple
incompetent valves, and unlike the left ovarian
vein, has antegrade blood flow.

Differential diagnosis of POVT is listed in Ta-
ble 2. Before the advent of radiologic studies, di-
agnosis of this disease was often made after explor-
atory laparotomy. POVT can now be definitively

Table 1. Differential Diagnosis of Group A
Streptococcal Puerperal Sepsis.

Sepsis from other pathogens (eg, toxic shock syndrome from
Staphylococcus aureus, group B, C, or G streptococcal sepsis)

Postpartum endometritis
Preeclampsia
Retained products of conception predisposing to infection
Pelvic abscess
Endocarditis
Hypotensive shock secondary to postpartum bleeding
Pulmonary embolism
Sheehan syndrome (postpartum pituitary necrosis)
More limited infections such as urosepsis or pneumonia
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diagnosed with the aid of a contrast-enhanced CT
scan, which has a sensitivity and specificity ap-
proaching 100%. An MRI can also be useful; how-
ever, the sensitivity is lower at 92%. Doppler
sonography has a sensitivity of about 50% to 52%
for detection of POVT.22

The current theory of POVT pathogenesis is
based on Virchow’s triad of thrombus formation,
which comprises epithelial injury, stasis, and hyper-
coagulability. Endometritis or infectious thrombo-
phlebitis promotes epithelial injury. During preg-
nancy the size of the ovarian veins increases
threefold while their blood-carrying capacity in-
creases by 60-fold, leading to diminished blood
flow in the immediate postpartum period. Preg-
nancy itself is a hypercoagulable state caused by
pregnancy-related decrease in protein S; increased
fibrinogen and factors I, II, VII, VIII, IX, and X;
increased platelet adhesiveness; and decreased fi-
brinolytic activity up to 72 hours after delivery.19

These factors combine to increase the risk of ve-
nous thrombus formation.

The most dangerous complications of POVT
are (1) pulmonary embolism, (2) sepsis with risk of
multiorgan failure, (3) extension of the thrombus
into the inferior vena cava, the renal veins, or the
iliofemoral veins, and (4) increased risk of ovarian
infarction. Treatment for POVT in the past con-
sisted of surgical options. Today, however, it con-
sists of anticoagulation and antibiotics, if needed.
There is no uniform agreement regarding length of
treatment, and no standard protocol exists for de-
termining the duration of anticoagulation with
heparin or the need for conversion to warfarin.
Heparin treatment is typically continued for 7 to 10
days,23 although an alternative recommendation is
144 hours of total heparin (6 days) with 120 hours
at the therapeutic heparin level.20

Improvement can occur within 48 hours of ini-
tiation of heparin treatment; however, clinical re-
sponse might take up to 18 days.11 Whether anti-
coagulation should be continued with long-term
warfarin depends on extension of thrombus, cir-
cumstances surrounding the POVT, and findings
during follow-up studies. Computed tomography23

and serial sonograms24 have been used to monitor
regression of clot to help guide therapy.

It is interesting to note that our patient devel-
oped a left-sided ovarian vein thrombosis. She
completed a 10-day course of intravenous heparin
during her first hospitalization. A follow-up CT
scan performed 12 days after completion of therapy
showed no evidence of extension of the thrombus.

Conclusion
Puerperal infection from group A �-hemolytic
streptococcus is uncommon today, but recent re-
ports indicate a reemergence of virulent strains that
can cause rapid tissue invasion, toxin-mediated
shock, and multiple organ failure. A lack of symp-
toms early in the course of infection is common;
later, minor somatic complaints can quickly
progress to septic shock as effects of the exotoxin A
are manifest.

Unlike for group B streptococcus, routine
screening and prophylaxis for group A streptococ-
cus bacteria in the prenatal period is not standard.
The following recommendations apply to women
who complain of fever, pelvic pain, or unexplained
systemic symptoms in the early postpartum period:
(1) Obtain a detailed history and physical examina-
tion to detect possible early signs or symptoms of
pelvic infection. (2) Collect cultures of all suspected
sites of infection, including blood, vaginal fluid,
urine, and joint fluid. (3) When sepsis is suspected,
obtain a chest radiograph, electrocardiogram, and
echocardiogram, as indicated. (4) CT scans and
MRI are useful to rule out ovarian vein thrombo-
phlebitis as a septic complication. (5) Immediately
after collection of cultures, initiate broad-spectrum
antibiotics. Clindamycin plus a �-lactam antibiotic
is preferred for streptococcal toxic shock syndrome.
(6) Surgical debridement of necrotic tissue and,
rarely, hysterectomy are warranted in severe cases.

William A. Norcross, MD, provided advice and editorial com-
ments. Michael Middleton, MD, and Robert Mattrey, MD,
prepared the diagnostic images included in this report.

Table 2. Differential Diagnosis of Postpartum Ovarian
Vein Thrombosis.

Acute appendicitis
Adnexal torsion
Broad ligament hematoma
Adnexal abscess
Intestinal volvulus
Pyelonephritis
Pelvic inflammatory disease
Urinary tract infection
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