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Summary. We r e p o r t  a case o f  ear ly  congeni ta l  syphil is  
in which  the p l acen t a  showed  diffuse p ro l i fe ra t ive  villit is 
and  Treponema pallidum was ident i f ied  by  indirect  im- 
m u n o p e r o x i d a s e  s ta in  in fo rmal in - f ixed  p a r a f f i n - e m b e d -  
ded  p lacen ta l  tissue. This  is the first  r e p o r t  d e m o n s t r a t -  
ing T. pallidum in p lacen ta l  t issue us ing an  i m m u n o h i s t o -  
chemica l  me thod .  
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Introduction 

Since the  adven t  o f  penici l l in,  the r e p o r t e d  incidence o f  
congen i t a l  syphil is  has  fallen to such an  extent  tha t  it  
has  become  an  a lmos t  fo rgo t t en  disease.  However ,  it  
is an t i c ipa ted  tha t  the resurgence  o f  syphil is  in w o m e n  
o f  ch i ld -bea r ing  age (H i ra  et al. 1985) will renew the 
in teres t  o f  medica l  personnel ,  especial ly  those  involved  
in pe r ina ta l  medicine.  We r epo r t  a case o f  ear ly congeni-  
tal  syphil is  con f i rmed  by  the d i rec t  d e m o n s t r a t i o n  o f  
Treponema pallidum by  a i m m u n o p e r o x i d a s e  m e t h o d  in 
formal in- f ixed ,  p a r a f f i n - e m b e d d e d  p lacen ta l  tissue. 

Materials and methods 

A female infant weighing 960 g was born at 28 weeks gestation 
to a 19-year-old primiparous woman. At birth the baby was as- 
phyxiated and required intubation for resuscitation. She was trans- 
ferred to the neonatal intensive care unit of the Kanagawa Chil- 
dren's Medical Center. On admission the infant had severe respira- 
tory distress without hepatosplenomegaly or petechiae. The chest 
roentgenogram showed a reticular pattern with air-bronchograms. 
C-Reactive protein was 3.6 mg/dl and non-specific immunoglobu- 
lin M (IgM) was elevated at 340 mg/dl. She was mechanically venti- 
lated and given cefotaxim sodium and amikacin sulphate with a 
diagnosis of congenital pneumonia. Bacterial cultures, including 
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Ureaplasma urealyticum, and viral cultures of the nasopharynx 
were negative. Posterior nasal smear specimens were negative for 
Chlamydia trachomatis by both enzyme immunoassay and the di- 
rect fluorescein antibody method. Specific IgM antibodies to rubel- 
la virus and cytomegalovirus were not elevated by enzyme immun- 
oassay. One month after admission, the attending neonatologist 
was informed that the mother had untreated syphilis. Subsequent 
studies of both the mother's and infant's serum revealed strongly 
positive results for the serological test for syphilis (STS). The in- 
fant's serum was positive for T. pallidum haemagglutination 
(TPHA)-IgM by the passive haemagglutination method. Her STS 
and TPHA-IgM became negative following two courses of ampicil- 
lin sodium. Bone roentgenographic series on the 33rd day of life 
showed a bone-in-bone appearance suggesting intrauterine malnu- 
trition. She had two episodes of transient ileus on the 30th and 
45th days of life. She developed a conjugated hyperbilirubinaemia 
during the 2rd week of life with its peak values occurring in the 
2rd month of life. After 4 months the patient was discharged from 
the neonatal intensive care unit without neurological or respiratory 
abnormalities. 

The placenta, submitted 5 h after delivery, was fixed in neutral- 
buffer-formalin for 4 days and prepared for histological sections. 
After paraffin embedding, 3-gm-thick sections were prepared for 
the immunoperoxidase method. The positive control used was a 
syphilitic skin lesion (condylomata lata). Negative controls con- 
sisted of three placentas with villitis of unknown aetiology, three 
normal placentas, and autopsied materials of lung, adrenal and 
liver tissues without pathological findings. 

The sections were deparaffinized, and incubated with methanol 
containing 0.3% hydrogen peroxide for 20 rain, followed by incu- 
bation in 5% normal goat serum (Dako, Denmark) for 10 min. 
The effect of proteinase-K was checked with serial preparations 
of slides with 0.1% proteinase-K/0.01 M phosphate buffered saline 
(PBS) pH 7.4 at 37 ~ C for up to 20 min. The anti-T, pallidum rabbit 
serum (The Japan Lyophilization Laboratories, Kiyose, Tokyo) 
was diluted 1:300, 1:900, and 1:2700 with 0.01 M PBS pH 7.4 
containing 1% bovine serum albumin. After soaking with the 
above-mentioned anti-T, pallidum serum for 60 min, each section 
was washed and incubated with a peroxidase-labelled anti-rabbit 
immunoglobulin (Fab fragment, MBL, Nagoya, Japan, diluted 
1 : 50). Counterstaining was performed with haematoxylin. 

Results 

The 335-g p l acen t a  was  m o d e r a t e l y  en la rged  wi th  a pa le  
m a t e r n a l  surface.  The  fetal  surface was c loudy  a n d  h a d  
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Fig. 1. The placenta. The villous stroma was 
hypercellular. Fetal vessel lumens showed 
varying degrees of narrowing with 
endovascular and/or perivascular 
proliferation. Haematoxylin and eosin, 
original magnification x 172 

Fig. 2. High power view of the placenta. A 
focus of necrotizing villitis is shown. Note 
infiltration of mononuclear cells and 
polymorphonuclear leucocytes. Haematoxylin 
and eosin, original magnification x 343 

Fig. 3. Immunoperoxidase stain with anti- 
Treponema pallidurn antibody demonstrated 
numerous spirochaetes in the villous stroma. 
Original magnification x 343 
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sporadic string-like areas. The most significant micro- 
scopic findings was villous hypercellularity with histio- 
cytic and Hofbauer cell proliferation (Fig. 1). There were 
sporadic small foci of necrotizing villitis, including poly- 
morphonuclear  and lymphoplasmacytic components 
(Fig. 2). The vessels of terminal and stem villi, as well 
as the chorion, often showed varying degrees of narrow- 
ing of  lumens with endovascular and/or  perivascular 
proliferation. Mild lymphoplasmacytic vasculitis was 
seen in umbilical vessels and in the chorionic plate. Mild 
lymphocytic and polymorphonuclear deciduitis was oc- 
casionally encountered. The amnion revealed no signifi- 
cant lesions except for polyp-like projections of  the an- 
ion with occasional squamous metaplasia. 

In immunocytochemistry the proteinase-K prepara- 
tion reduced the immunoreactivity. Best results were ob- 
tained at a dilution of 1:900 anti-T, pallidum serum, 
without proteinase-K preparation. Positive controls re- 
vealed numerous spirochaetes. No reactivity was found 
on the negative control slides, including the three placen- 
tas with villitis of  unknown aetiology. Our case showed 
numerous spirochaetes in the villous stroma with and 
without necrosis (Fig. 3). 

Discussion 

The diagnosis of congenital syphilis is usually made by 
a maternal history of  syphilis, persistently elevated STS 
or elevated specific IgM for syphilis in a infant's serum, 
and clinical signs, especially roentgenographic bone find- 
ings. However, direct demonstration of  T. pallidum is 
preferable for a definite diagnosis (Ingall et al. 1990). 
Placenta appears to be a good tissue for the direct dem- 
onstration of T. pallidum because it can be obtained non- 
invasively and syphilitic skin lesions, which usually are 
the easiest sites to demonstrate the organism, are re- 
ported to develop in only one-third of patients with early 
congenital syphilis (Hira et al. 1985). 

Although several methods, including silver staining, 
have been introduced to detect T. pallidum, they are 
technically difficult to perform and are subject to misin- 
terpretation because of  non-specific staining of  other tis- 
sue components (Ito 1987). Immunofluorescence meth- 
ods to identify, T. pallidum are now applied, not only 
to frozen sections, but also to formalin-fixed, paraffin- 
embedded section (Takeshita et al. 1980; Chung et al. 
1989). We demonstrated T. pallidum using the indirect 
immunoperoxidase method in formalin-fixed, paraffin- 
embedded sections. This method does not  require a cryo- 
stat or a fluorescence microscope, and preservation of  
results is easier than with immunofluorescence methods. 
These points indicate that this method is also applicable 
for retrospective evaluation. To our knowledge, immu- 
nohistochemical documentat ion of T. pallidum has not 
previously been reported in placental tissue. 

According to correspondence with N. Fukushima 
(Doai Memorial Hospital, Tokyo), in February 1990, the 
anti- T. pallidum rabbit serum used in this study has weak 
cross-reactivity with Candida albicans, Aspergillus, and 
some species of bacteria. However, it is easy to discriminate 
the treponemes from the above-mentioned cross-reactive 
organisms. The anti-T, pallidum rabbit serum was reported 

not to react with Leptospira, which would be morphologi- 
cally difficult to differentiate (Tateshita et al. 1980). 

Walter et al. (1982) reported that the histological 
changes in syphilitic placentitis developed as early as 
4 months of  gestation and inflammatory infiltrates, with 
either a predominantly lymphoplasmacytic infiltration 
or a mononuclear-phagocytic cell (Hofbauer cell and 
monocyte) reaction, corresponding to the fetal reactive 
phase. Although there is no pathognomonic finding for 
syphilis (Walter et al. 1982), the following three points 
are considered to be basic pathological changes in syphi- 
litic placentitis (Blanc 1981 ; Russel and Altshuler 1974; 
Walter et al. 1982): Villous hypercellularity; focal villitis, 
with or without necrosis, infiltrated by polymorphonu-  
clear leukocytes, lymphocytes, or plasma cells; and fetal 
vessel obliteration with or without peri- and/or  vascular 
proliferation, The histological features of our case in- 
cluded all three of  these basic points. 

Retrospectively, our case had characteristic placenti- 
tis, as well as some suggestive clinical findings of  congen- 
ital syphilis, such as conjugated hyperbilirubinaemia and 
skeletal changes. The diagnosis of syphilis was delayed 
due to an inappropriate maternal history and an errone- 
ous interpretation of  the early neonatal imflammatory 
response. The latter was thought to represent a non- 
specific congenital pneumonia,  which is very common 
in extremely premature infants. 

For rapid diagnosis of early congenital syphilis, pla- 
centas from premature births should be examined rou- 
tinely and the accuracy of  the maternal history should 
be confirmed. Once chronic placentitis is discovered, the 
immunoperoxidase stain for detecting T. pallidum is use- 
ful in the diagnosis of congenital syphilis. 
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