
R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  1 8 5 9 – 1 8 6 5  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

Ultrasound findings in early congenital syphilis: 
Two case reports and literature review✩ 

Giulia Muzi a , ∗, Dolores Ferrara 

b , Rosanna Mamone 

b , Divina D’Auria 

c , Giusy Ranucci d , 
Paolo Quitadamo 

e , Massimo Zeccolini b , Pasquale Parisi a , Francesco Esposito 

f 

a Chair of Pediatrics, NESMOS Department, Faculty of Medicine and Psychology, Sapienza University of Rome, 
Sant’Andrea University Hospital, Rome, Italy 
b U.O. Radiology, “A.O.R.N. Santobono-Pausilipon” Children’s Hospital, Naples, Italy 
c Department of Advanced Biomedical Sciences, “Università degli Studi di Napoli Federico II”, Naples, Italy 
d Department of Pediatrics, AORN Santobono-Pausilipon Children’s Hospital, Naples, Italy 
e Pediatric Gastroenterology and Hepatology Unit, Santobono-Pausilipon, Children’s Hospital, Naples, Italy 
f UOSD Diagnostica per Immagini in Emergenza Urgenza, “A ORN Santobono-Pausilipon”, Children Hospital, Naples, 
Italy 

a r t i c l e i n f o 

Article history: 

Received 7 October 2023 

Revised 19 January 2024 

Accepted 21 January 2024 

Keywords: 

Syphilis 

Congenital syphilis 

Neonatal ultrasound 

Ultrasound 

Intestinal ultrasound 

Brain ultrasound 

a b s t r a c t 

Syphilis is caused by treponema pallidum. If untreated, or inadequately treated, during preg- 

nancy, it can result in congenital syphilis (CS), which is classified as early and late. Early CS 

displays before 2 years of age. We herein describe 2 cases of early CS, whose clinical onset 

included liver failure, edema, organomegaly, and respiratory distress. We focus on liver, in- 

testinal, and brain ultrasound (US) and other peculiar radiological findings. To date, there 

are no scientific data on intestinal and brain US findings in patients with early CS whereas 

data on abdominal US are scarce. Increasing knowledge about US findings in early CS could 

be useful to improve the diagnostic and therapeutic approach to these patients. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

Introduction 

Syphilis is caused by treponema pallidum. If untreated, or in-
adequately treated, during pregnancy, it can result in con-
genital syphilis (CS). CS is a major public health prob-
lem worldwide and is a major cause of fetal and neona-
✩ Competing Interests: The authors declare that they have no known 

have appeared to influence the work reported in this paper. 
∗ Corresponding author. 

E-mail address: giulia.muzi@uniroma1.it (G. Muzi). 
https://doi.org/10.1016/j.radcr.2024.01.060 
1930-0433/© 2024 The Authors. Published by Elsevier Inc. on behalf of U
CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4
tal mortality [ 1 ,2 ]. CS can lead to severe sequelae, in-
cluding cerebral palsy, hydrocephalus, sensorineural hear-
ing loss, and musculoskeletal deformity [ 3 ,4 ]. CS is classi-
fied as early and late CS. Early CS displays before 2 years
of age [5–7] . Herein we describe 2 cases of early CS with
a particular focus on abdominal, intestinal, and brain US
findings. 
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Case 1 presentation 

A 40-day-old Caucasian newborn was admitted to the pe-
diatric resuscitation unit for liver failure. At first evalua-
tion, physical examination showed hepato-splenomegaly and
jaundice. Blood tests showed leukocytosis (white blood cells:
29,300/uL), anemia (hemoglobin: 7.1 g/dL), thrombocytope-
nia (platelets: 38,000/uL), and coagulopathy (PT 39 %, aPTT
41.9 seconds, fibrinogen 112 mg/dL, INR 1,9, AT III 8 %). Hep-
atic and renal functional markers were as follows: Aspartate
transaminase (AST) 545 U/L, Alanine transaminase (ALT) 132
U/L, Gamma-glutamyl transferase (GGT) 220 U/L, bilirubin 13.1
mg/dL, creatinine 0.29 mg/dL, azotemia 25 mg/dL. C-reactive
protein (CRP) was increased with a value of 48.5 mg/L (nor-
mal values: 0-5 mg/L) and Procalcitonin (PCT) was 6.79 ng/mL
(normal values: 0-0.5 ng/mL). Further abnormal examinations
were as follows: lactate dehydrogenase (LDH) 879 U/L, albu-
min 2.1 g/dL (normal values > 3.4), glycemia 21 mg/dL, Na 110
mEq/L, K 3.3 mEq/L. The cardiological examination showed
rhythmic tones and absence of heart murmurs. Percutaneous
oxygen saturation was 98% and the arterial blood pressure
was 90/60 mmHg. Electrocardiogram showed cardiac sinus
rhythm, with a rate of 120 beats per minute (bpm), atrioventric-
ular conduction within limits, normo-oriented electrical axis,
normal ventricular recovery, and cQT. Color Doppler echocar-
diography showed no significant pathological findings. 

Abdominal ultrasound depicted a liver of increased vol-
ume, with the longitudinal diameter of the right lobe mea-
suring 90 mm. The liver had wavy margins, a diffusely and
modestly heterogeneous echo-structure with areas of tenuous
and nuanced hypo-echogenicity distributed on a “geographi-
cal map” without nodular organization. The latter was more
pronounced at the level of the hepatic hilum and the peri-
portal level. Gallbladder was scarcely distended, with thick-
ened walls with “unlaminated” appearance. There was no ap-
preciable dilation of the biliary tract but there was marked
thickening of the periportal-biliary spaces, especially at the
level of the central branches ( Fig. 1 ). The Portal vein was
not ectatic. The evaluable portions of the pancreas (body
and head) were normal. The spleen was markedly enlarged,
with the longitudinal diameter measuring 93 mm. The spleen
appeared slightly hyperechoic, with a homogeneous echo-
structure. Kidneys were markedly hyperechoic, as well ( Fig. 2 ).

Intestinal US showed a moderately thick-walled colon, es-
pecially in its transverse and descending portions ( Fig. 3 ). The
thickening was “non-stratified” with complete loss of strat-
ification of bowel wall and increased vascularity on color
doppler. A moderate amount of free fluid in the abdomen,
mainly localized at peri-hepatic and peri-splenic levels, was
reported. 

Brain US showed moderate flattening of the cerebral con-
volutions and thickening of the subcortical parenchyma that
appeared faintly and diffusely hypoechoic. Resistance indexes
(RI) increased at the level of the anterior cerebral artery (ACA)
with a sampled value of 0.91 ( Fig. 4 ). 

The radiograph of the abdomen showed meteoric over-
distension of some intestinal loops. Brain CT examination
showed no significant pathological findings. Radiograph of the
forearm and the arm bilaterally showed widespread periosteal
apposition of the diaphysis of the upper limb. A markedly ir-
regular periosteal reaction was appreciated at the level of the
right radius with interruption of the same in the mid-distal
diaphyseal area. The radiograph of the lower limbs showed
the diffuse periosteal reaction of the diaphysis of the femur,
tibia, and fibula bilaterally. Chest X-ray showed no significant
pathological findings. The peripheral blood smear showed
anisocytosis with the presence of schistocytes and dacry-
ocytes, leukocytosis with 50% neutrophils, and the presence of
activated lymphocytes; lymphocyte subpopulations showed
increased NK cells and B lymphocytes. A bone marrow aspi-
ration of the right tibia was performed, and its culture was
positive for syphilis. The specific treatment for early CS was
therefore promptly initiated along with supportive therapies
(transfusion of blood products, plasma, and ATIII). 

Case 2 presentation 

A 4-month-old infant was admitted to the emergency room for
respiratory distress. Physical examination showed rhinorrhea,
eyelid edema, edema of the lower limbs, and organomegaly.
The patient did not present sensory alterations, fever, or al-
terations of the bowel function. The patient was born at
full term from physiological pregnancy and had presented
at birth with noisy breathing and episodes of apnea. The
infant had presented an episode of bronchiolitis 3 weeks
before the admission. The ear, nose, and throat examina-
tion revealed anterior stenosis of the nasal pits. Laboratory
tests showed neutrophilic leukocytosis (white blood cells:
17960/uL) normochromic normocytic anemia (hemoglobin: 6.1
g/dL, red blood cells: 2480000/uL), hyponatremia, hypoalbu-
minemia with a value of 2.4 g/dL (normal values: > 3.4) and
increased inflammation indices (CRP: 80.2 mg/L). Hepatic and
renal functional makers were as follows: AST 43 U/L, ALT 42
U/L, bilirubin 0.29 mg/dL, creatinine 0.19 mg/dL, azotemia 26
mg/dL. 

Abdominal ultrasound showed a liver of increased vol-
ume, with a diffusely uneven echo-structure like a “geograph-
ical map” with the presence of large, mildly hypoechoic ar-
eas without nodular organization ( Fig. 5 ). There was a marked
thickening of the biliary tract walls and the vascular struc-
ture walls. Kidneys showed no cortico-medullary differenti-
ation and fluid effusion was reported into the pelvic cavity. 

The CT examination showed an enlarged liver with dif-
fusely inhomogeneous densitometry ( Fig. 6 ) with multiple
coarse, tenuously hypodense areas of infiltrating character,
scattered throughout the parenchyma, some with subcapsu-
lar extension, others arranged along the periportal spaces
and perihepatic intra-abdominal fluid effusion, peri splenic,
between the intestinal loops and in the pelvic cavity. The
CT study also showed some bilateral pulmonary thicken-
ings grossly nodule and tending to confluence, mainly sub-
mantle, predominantly posterior, and more evident in the
lower lobes. An area of consolidation was also evident at the
level of the upper and lower right lobes. Bilateral pleural effu-
sion was also reported at the posterior mid-basal level. More-
over, a widespread periosteal reaction affected the diaph-
ysis of long bones. The chest X-ray showed para-mediastinal
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Fig. 1 – Abdominal ultrasound showing an enlarged liver, with a diffusely and modestly heterogeneous echo structure as a 
“geographical map” but without nodular organization (arrow); a marked thickening of the periportal-biliary spaces 
(arrowhead) more represented at the level of the central branches but also well detectable in the peripheral structures. 

Fig. 2 – Abdominal ultrasound showing an enlarged and hyperechoic spleen (∗), with a homogeneous echo-structure; a 
markedly hyperechogenic kidney (arrow) and peri-splenic free fluid (arrowheads). 
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Fig. 3 – Intestinal US showing a moderately thick-walled colon (arrow). The thickening is “non-stratified’’ with complete 
loss of stratification of bowel wall (∗). 

Fig. 4 – Brain US showing a moderate flattening of the cerebral convolutions and thickening of the subcortical parenchyma 
that appeared faintly and diffusely hypoechoic (arrow). Resistance indexes (RI) increased at the level of the anterior cerebral 
artery (ACA) with a sampled value of 0.91. 

 

 

 

 

 

 

 

 

 

 

opacification and inhomogeneous right inter-cleidoylar hypo-
diaphania. The vaso-bronchial texture was diffusely accen-
tuated, especially in the left para-mediastinal area. Early CS
was suspected, and blood and liquor samples were promptly
performed showing the following results: quantitative Rapid
Plasma Reagine (RPR) of 1:256, quantitative TPHA over 1:1280,
and positive RPR on liquor sample. 
Discussion 

Newborns with CS are in most cases asymptomatic. Nev-
ertheless, early CS may display the following clinical man-
ifestations: skin rash, snuffle, jaundice, hepatomegaly,
splenomegaly, fever, generalized lymphadenopathy, and
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Fig. 5 – Abdominal ultrasound showing an enlarged liver, with a diffusely uneven echo-structure like a “geographical map”
with the presence of hypoechoic and hyperechoic areas without nodular organization (arrow) and marked thickening of the 
biliary tract walls and the vascular structure walls (arrowhead). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

failure to thrive [8] . Early CS can cause Coombs-negative
hemolytic anemia, thrombocytopenia, neurosyphilis, pneu-
monia, hepatitis, and skeletal abnormalities [8] . The abdom-
inal US performed in our patients showed liver and spleen
volume enlargement. Hepatomegaly - as well as spleen en-
largement - is a common finding of fetal syphilis [ 9 ,10 ]. To
the best of our knowledge, a similar US finding in early CS
has never been reported (thickening of the periportal-biliary
spaces, hepatic parenchymal and margin alterations, gallblad-
der’s wall thickening, with an “unlaminated” appearance).
Pathophysiology of hepatomegaly may be secondary to acute
syphilitic hepatitis, increased extra-medullary hematopoiesis
and/or hepatic congestion due to heart failure, either from
myocarditis or from acute fetal anemia [11] . In our 2 cases,
US findings could be due to one or more of these concomi-
tant conditions. Of note, a retrospective cohort study of 235
women showed that US findings of fetal syphilis are strongly
associated with a diagnosis of CS at delivery, but a normal US
does not necessarily eliminate the possibility of CS at delivery
[12] . The abdominal US of clinical cases above-described,
showed hyperechogenic spleen and hyperechogenic kidneys,
suggesting local suffering. Intestinal obstruction and bleeding
are uncommon complications of CS and syphilitic ileitis has
already been described in literature [13] . Nevertheless, we
found no mention in literature of intestinal US findings of
CS. Case 1 intestinal US showed a thick-walled colon, with
complete loss of stratification of bowel wall and increased
vascularity on color Doppler. These intestinal ultrasound
findings could be due to syphilitic involvement of the colon.
It is reported [14] that the periosteal reaction is the most
common abnormality in early CS. Our experience confirms
this data by showing widespread periosteal reaction affecting
the diaphyses of long bones on CT scans of Case 2 and by
showing widespread periosteal apposition of the diaphysis
of the upper limb and periosteal reaction of the diaphysis
of the femur, tibia, and fibula bilaterally on radiographs of
Case 1. A study [11] conducted on 202 infants with early
CS showed that radiologic changes in the long bones were
seen in > 95 % of the babies and the most frequent were
the following: wide band of decreased radiodensity in the
metaphysis, saw-tooth appearance, “pared fingernail,” Wim-
burger’s sign, fracture and single-layered periosteal reaction.
It is known that signs of CS in an affected child can include
meningitis and hydrocephalus. Intracranial involvement re-
sults in meningovascular and parenchymal syphilis, we could
therefore observe an enhancement of the leptomeninges,
that may extend along the perivascular space into the brain
parenchyma and appears as an enhancing parenchymal
mass [15] while inflammatory vasculitis can result in arterial
infarctions [16] . Interestingly, case 1 showed no detectable
changes on brain CT while trans-fontanellar brain ultra-
sound showed changes, such as flattening of the cerebral
convolutions, thickening of the subcortical parenchyma that
appeared faintly and diffusely hypoechoic and an increase in
the resistance index (IR) of the anterior cerebral artery (ACA)
of 0.91. These findings, which we have not found mention
in the literature, could suggest an initial involvement of
the central nervous system by Syphilis. Chest X-ray of Case
1 showed no significant pathological findings while chest
X-ray of Case 2 showed an Opacification, a hypodiaphania
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Fig. 6 – CT examination showing an enlarged liver with diffusely inhomogeneous densitometry with multiple coarse, 
tenuously hypodense areas of infiltrating character, scattered throughout the parenchyma, some with subcapsular 
extension, others arranged along the periportal spaces (arrows); intra-abdominal fluid effusion (arrowhead). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and the vaso-bronchial texture was diffusely accentuated.
The diagnosis of CS pneumonitis can be suspected on chest
X-ray and should be included in the differential diagnosis of
any baby who presents with an interstitial pattern on chest
radiography [17] . The application of US to the study of new-
borns has seen increasing progresses over the last years but
there is a lack of scientific data about intestine and brain US
findings in patients with early CS. Furthermore, information
on abdominal US findings in such patients are incomplete.
Hence the need to increase the knowledge about US findings
in early CS to improve the diagnostic and therapeutic workup
of these patients. 

Conclusions 

In patients with suspected neonatal pathology, performing
US examination of the abdomen, intestine, and brain, may -
in association with a correct clinical and laboratory assess-
ment - direct toward the correct diagnosis. To the best of our
knowledge, data on intestinal, abdominal, and brain US find-
ings in patients with early CS are lacking or inconclusive. That
presents us with a new challenge: to increase the knowledge
about US findings in early CS to improve the diagnostic work-
up and therapeutic approach to these patients. 

Patient consent 

The authors declare that written, informed consent for the
publication was obtained. 
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