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Abstract
A 40-year-old woman, gravida 9, with seven healthy children and a history of one abortion (p 7 + 1), presented at 18 weeks of
gestation with fever and malodorous vaginal discharge. Ultrasound revealed a macerated fetus. The placenta showed acute
chorioamnionitis and acute villitis with microabscess formation. Blood and vaginal cultures both grew Klebsiella pneumoniae.
This is the first reported case in English literature of Klebsiella pneumoniae causing suppurative placentitis leading to fetal
demise.
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Introduction

Prenatal infection can induce a variety of pathologic

changes within the placenta. The placenta can be

affected by maternal infection either by a systemic

route or via an ascending amniotic fluid infection.

Various organisms, including bacteria, viruses, pro-

tozoa and fungi, can infect the placenta. Some

infections tend to cause specific gross and micro-

scopic changes of the placenta, whereas others show

no characteristic features. Bacterial infections usually

lead to an acute suppurative response, whereas

viruses and fungi, in general, elicit a more chronic

inflammatory response [1, 2]. We report a unique

case of acute placentitis caused by Klebsiella pneumo-

niae, leading to intrauterine fetal death.

Case report

A 40-year-old woman, gravida 9, para 7 + 1,

presented to our hospital with a 2-day history of

vaginal discharge which later turned green and was

associated with vaginal bleeding of 1 day’s duration.

In addition, she had fever, dizziness, weakness,

nausea and vomiting, but no abdominal pain. On

clinical examination, she was febrile (418C) and

looked ill. Her abdomen was not tender and the size

of her uterus corresponded with 16 to 18 weeks of

gestation. Vaginal examination revealed a malodor-

ous blood-stained discharge. The cervix was dilated

by 3 cm and the fetal head could be felt. Transab-

dominal US showed evidence of fetal death with a

collapsed fetal skull.

The woman had marked leukocytosis (white cell

count 30 300, neutrophils 70%). Treatment with

ampicillin, gentamycin, and oral flagyl was initiated.

She also received oxytocin and responded rapidly

with expulsion of a dead, macerated male fetus of 18

weeks of gestation by weight and size. Both blood

and vaginal cultures grew Klebsiella pneumoniae which

was resistant to ampicillin and was replaced by

Cephaclor. The next day the woman’s condition

improved dramatically; she became afebrile and was

feeling much better. Her white cell count came down

to 7600 within 2 days. She was followed-up in the

clinic for 24 months and continues to do well.

Pathological findings

The placenta weighed 113 g (normal placental

weight for 16 to 18 weeks of gestation is 80 to

112g) [1], and measured 10 x 7 x 2 cm. The fetal
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membranes were dull and the fetal surface showed

blue-gray discoloration. The maternal surface

showed intact cotyledons. The fetus weighed 138 g

and measured 13.5 cm crown to rump and 21 cm

crown to heel (normal fetal weight for 16 to 18 weeks

of gestation is 130 to 250g) [1]. No gross congenital

malformations were noted. No autopsy was per-

formed.

On histologic examination, the umbilical cord was

trivascular. There was acute funisitis with numerous

bacilli permeating the Wharton’s jelly. Bacilli were

also present within the lumina of the umbilical cord

blood vessels, admixed with fibrin and blood. The

fetal membranes showed acute chorioamnionitis and

were heavily permeated by bacilli. Sections of the

placenta showed extensive acute, suppurative villitis

with micro-abcess formation (Figure 1). In addition

to the presence of numerous neutrophils, a minor

component of the inflammatory infiltrate was mono-

nuclear. The fetal capillaries within the villi were

loaded with bacilli that streamed into the connective

tissue cores of the villi and eventually into the

intervillous space (Figure 2). There was marked,

acute intervillositis with maternal neutrophils clearly

invading through the trophoblastic covering of the

villi and into the villous stroma. Tissue Gram stain

showed the bacilli to be Gram-negative rods.

Discussion

Acute chorioamnionitis is usually caused by ascend-

ing infection that can precipitate premature rupture

of membranes and delivery. In many cases of

placental infection, the organisms reach the placenta

from the maternal circulatory system; this hemato-

genous infection involved the placental parenchyma

itself rather than the membranes. As infection

progresses, it may extend to the membranes. The

hallmark of hematogenous infection is villitis, an

inflammatory lesion within the villous substance.

However, this is a rather arbitrary classification that

simply demarcates the progress of an inflammatory

process, and the findings may vary depending upon

the stage or severity of inflammation and the

causative agent. One important factor to consider is

that the vaginally delivered placenta has just passed

through a heavily colonized birth canal, making it

extremely difficult to decide whether the organisms

cultured from the placenta have been acquired while

in the uterus or were contaminants from the vagina

[1, 2].

Villitis may be acute or chronic and may be focal,

diffuse, or necrotizing. The acute form tends to be

associated with infection that is usually bacterial in

origin. Although chronic villitis can occur secondary

to a viral or parasitic infection, it often presents as

villitis of unknown etiology (VUE). This entity

remains a significant challenge to the pathologist,

but a number of possibilities are entertained,

including viral disease by an unrecognized agent that

reflects some sort of immune reaction, or pre-

eclampsia. At the present time, there is no conclusive

evidence of an etiologic agent causing VUE [1, 2].

The bacteria most commonly isolated from cases

of chorioamnionitis are Escherichia coli, coagulase

positive Staphylococcus, Hemophilus vaginalis, Strepto-

cocci, Listeria monocytogenes and other Gram-negative

bacilli. The frequent presence of Mycoplasma in the

birth canal and the ability of the organism to cause

chorioamnionitis are well documented [1, 2, 3].

Certain histologic features are commonly seen

with specific organisms [1, 4]. Bacterial infection, as

expected, leads to a neutrophilic infiltrate. Gram-

negative bacilli, especially Eschericia coli, may cause

chorioamnionitis due to ascending infection, which

is associated with neonatal meningitis. Placental

infection by pyogenic organisms, such as coagulase-

positive Staphylococcus and Streptococcus, is usually by

an ascending route of infection rather than by

hematogenous spread. Infection with group B

Figure 1. Low-power view of placenta exhibiting chorionic villi

heavily infiltrated by numerous neutrophils.

Figure 2. High-power view of a chorionic villus showing numerous

bacilli and neutrophils.
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Streptococci may lead to frequent perinatal complica-

tions, and it is important to recognize such infection

early on, since the effects of this infection can be

devastating to the fetus and the newborn [5].

Streptococcus pneumoniae and Hemophilus influenzae

can cause fatal maternal and serious fetal infections.

Other bacterial organisms reported, which are

etiologically related to placental infection, are Sal-

monella, Shigella, Clostridium perfringes, Diphtheroids,

Fusobacterium, Bacteroides fragilis, Streptobacillus mon-

iliformis, Gardnerella vaginalis, Francisella tularensis

and Brucella species. Listeria monocytogenes leads to a

heavy placenta with septic intervillositis with micro-

abscess and, rarely, macro-abscess formation. Trepo-

nema pallidum also results in a heavy placenta with a

relative villous immaturity for age, acute or chronic

lymphoplasmacytic villitis, obliterative changes of the

villous vessels, avascular villi, necrotizing funisitis,

and occasionally granulomatous villitis [6]. Campy-

lobacter infection leads to macro-abcesses, perivillous

fibrin masses, and widespread acute villitis. Placentas

with Mycobacterium tuberculosis exhibit an abnormal

decidual surface with decidual necrosis and granu-

loma formation. Neisseria gonorrheae may also

occasionally lead to acute chorioamnionitis [1, 2].

Although many bacteria have been reported as the

culprit organisms in the etiology of placentitis, to our

knowledge, there is no single case in the literature of

acute placental infection caused by Klebsiella pneu-

moniae. The Klebsiella genus belongs to the family

Enterobacteriaceae, a large heterogenous group of

Gram-negative bacilli. Four species belong to the

Klebsiella genus, the most significant being K.

pneumoniae, which behaves as an opportunistic or

nosocomial pathogen. Klebsiella species are an

important component of the normal flora of gastro-

intestinal tract. They cause a wide variety of clinical

illnesses including pneumonia, urinary tract infec-

tions, bacteremia and a chronic granulomatous

disease of the upper airways [7]. It is important to

recognize this organism as a possible etiologic agent

of acute placentitis, in order to provide early and

prompt treatment to the infected mother and to

avoid complications.

Various viruses can also lead to placental

infection. Cytomegalovirus is one of the most

frequent causes of intrauterine infection in humans

[8]. Histologically there is lymphoplasmacytic

chronic villitis, focal villous necrosis with neutro-

philic infiltration, atrophy and fibrosis. These

represent 1 to 2% of cases of chronic villitis.

Characteristic viral inclusions may be difficult to

demonstrate in many cases, and thus a proportion

of these cases are underdiagnosed. Polymerase

chain reaction, in-situ hybridization, and immuno-

histochemistry techniques are helpful tools in

confirming the diagnosis. Herpes simplex virus,

when infecting by the hematogenous route, can

lead to necrosis of trophoblasts of scattered villi

without any significant inflammatory response or

can cause necrotic abscesses in the intervillous

spaces with marked karyorrhexis, degeneration and

neutrophilic inflammation [2, 9]. Varicella herpes

zoster infection can cause widespread necrotizing

villitis, chronic villitis that may contain obliteration

of fetal vessels, and necrotizing granulomata in

some villi with multinucleated giant cells [10]. The

effect of HIV type 1 on the placenta and the role

of the placenta in mother-to-child HIV-1 transmis-

sion are not well understood. A recent study

showed that HIV-infected women are more likely

than HIV-uninfected women to develop chorioam-

nionitis and deciduitis, and are less likely to have

villitis, but placental inflammatory lesions are not

associated with increased perinatal HIV transmis-

sion [11].

Mycotic infections of placenta are rare and are

nearly always caused by Candida, most often by

ascending infection. The placenta can be infected by

parasites and protozoa. Toxoplasma gondii often

produces chronic villitis, increased numbers of

Hofbauer cells, fibrosis and sometimes necrosis and

granulomatous inflammation. The fetal vessels often

show endarteritis. Encysted and free forms of

Toxoplasma can be seen, in the chorionic plate rather

than in the villi [1, 2]. Trypanosoma cruzi character-

istically shows chronic villitis consisting mostly of

CD8-positive T cells and macrophages. The organ-

isms are usually seen in the villous tissue [12].

Mycoplasmas are a well recognized group of

pathogens of many animals, and are known urogen-

ital pathogens for humans. The relationship of

Mycoplasma to premature rupture of membranes

and chorioamnionitis is still debated, as different

studies show conflicting results. In general, the

impression is that the genital mycoplasmas are a

frequent cause of chorioamnionitis and premature

birth. Interestingly it is the commonest organism to

be cultured from placentas at Cesarian section in

cases with ruptured membranes [1, 3].

Our patient presented with no history of

repiratory illness, urinary tract infection, instru-

mentation or hospitalization. She initially had

vaginal symptoms that led to a more systemic

infection. The vaginal as well as blood cultures

both grew Klebsiella pneumoniae. In all probability

this represented an ascending infection that was

severe enough to cause extensive villitis in addition

to chorioamnionitis.

Recently, a case of ascending infection of uterine

leiomyoma during pregnancy was reported in a 44-

year-old woman who presented in her 26th week of

gestation. Culture showed the culprit organism to be

Klebsiella pneumoniae that led to pyomyoma. A
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Cesarian section with myomectomy confirmed the

diagnosis. There were no signs of infection or other

pathological findings in the evaluation of placenta

and membranes [13].

In conclusion, numerous organisms that may lead

to placental infection, whether bacterial, viral or

parasitic, have been reported and studied. To the

best of our knowledge, this is the first reported case

of acute placental infection secondary to Klebsiella

pneumoniae causing suppurative villitis and resulting

in intrauterine death of an 18-week-old male fetus.
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