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Abstract
Background: Neonatal leukemias are rare, less than 1% of all childhood leukemias. Prenatal findings suggesting potential 

abnormalities related to ALL include hepatomegaly, splenomegaly, fetal oedema, polyhydramnios and organ masses, however but 
most prenatal tests show no abnormalities. However pancreatic ALL involvement is rare accounting for only few cases in adult and 
children post-natally. We describe a extremely rare case report of prenatal leukemia pancreatic involvement

Case presentation: a 37 years-old pregnant woman was referred to our hospital at 35 4/7 ws. Our ultrasound showed 
subcutaneous oedema mostly at the abdomen and prefrontal space, mild intraabdominal fluid and a tubular abdominal mass 
moderatly vascularized with Color-Doppler. A C-section was performed due to reduced fetal movements. Palpation of the abdomen 
revealed a soft, non-tender, middle-abdominal mass and splenomegaly. An urgent abdominal ultrasound showed a diffusely 
hypoechoic voluminous mass in the pancreatic space with echoic areas in its context and marked vascularization by mesenteric 
vessels, confirmed with a subsequent CT. WBC was 600.000/ mm3 with neutropenia, Hb 5.8 g/dl, PLT 16.000/mm3. Blood tests 
showed Di coagulopathy with hypofibrinogenemia.  Autoptic examination on the baby confirmed pancreatic leukemia infiltration.

Conclusion: This is the first described case of prenatal diagnosis of congenital leukemia with evidence of pancreatic enlargement 
due to leukemic cells infiltration 

Case Report

A 37 years-old pregnant woman, gravida 2 para 2, was 
referred to our hospital by her Gynaecologist for fetal abdominal 
and pericardial effusion at 35 4/7 weeks. Up to this point her 
pregnancy was eventful for a diagnosis of gestational diabetes 
with unremarkable ultrasounds up until the third trimester when 
the fetal stomach could not be visualized. Fetal growth was at the 
highest percentiles and amniotic fluid levels were normal. Our  

 

ultrasound showed subcutaneous oedema mostly at the abdomen 
(10 mm) and prefrontal space (8.5 mm), mild intra-abdominal fluid 
(5.4 mm) and a tubular abdominal mass moderatly vascularized 
with Color-Doppler with a disomogeneous echogenicity similar 
to the echogenicity of a clot with no peristaltic movements 
(Figure1,2). Fetal stomach cound not be visualized and amniotic 
fluid levels were normal. The ultrasound also showed reduced 
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active fetal movements. Given the initial signs of fetal distress 
and the accomplished gestational age, it was decided to expedite 
the delivery via C- section. A female fetus was delivered, with 
meconium-stained amniotic fluid grade 1. In the delivery room she 
was ventilated due to bradycardia and apnea and subsequently 
intubated for the persistence of apnea.  Apgar score was 3-6-7 
respectively at 1’, 5’ and 10’ minute of life. Cord arterial blood gas 
showed anemia with 20% haematocrit and normal acid/base status. 
The birth weight was 2800 gr (84th centile).  The baby persisted 
hypotonic, hyporeactive, pale, presented diffuse subcutaneous 
oedema and firm violaceous diffuse (face, thorax, limbs) cutaneous 

lesions (papules and nodules) suspicious for cutaneous metastasis 
(blueberry muffin baby). Palpation of the abdomen revealed a soft, 
non-tender, middle-abdominal mass and splenomegaly. She was 
then transferred to the NICU and underwent an urgent abdominal 
ultrasound showing: a diffusely hypoechoic voluminous mass 
(2,2 cm thickness) in the pancreatic space with echoic areas in 
its context and marked vascularization by mesenteric vessels 
without vessel compression. Splenomegaly with bipolar lenght of 
7,4 cm with heterogeneous echotexture and hypoechoic triangular-
shaped areas in the subcapsular space. Transfontanellar Cerebral 
Ultrasound and Echocardiography Showed No Alterations.

Figure 1: Fetal ultrasound showing abdominal mass vascularity.

Figure 2: The abdominal mask (Black arrow) is localized behind the enlarged liver (white arrow).
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Surgical and hemato oncological consultations were requested 
for multidisciplinary evaluation and differential diagnosis 
(leukemia vs neuroblastoma vs vascular pancreatic mass with 
splenomegaly) and full hematological and biochemical analysis 
were performed following an umbilical central venous catheter 
placement. Their results showed WBC 600.000/mm3 with 
neutropenia, Hb 5.8 g/dl, PLT 16.000/mm3, discoagulopathy 
with hypofibrinogenemia, normal kidney function. The peripheral 
blood smear revealed > 90% small-medium blasts with lymphoid 
aspect; and peripheral blood cytometry showed a 96% of BCP-
ALL blasts suggesting a possible 11q23RR immunophenotype of 
aprecursor b acute lymphoblastic leukemia. Given the high risk 
for hyperviscosity, an hyperhydratation regimen was started, and 
to correct laboratory and clinical parameters the patient received 
muliple platelets and plasma transfusions, prophylactic antibiotics, 
diuretic and inotropic therapy and anti-hyperuricemic drugs.  A 
second transfontanellar ultrasound performed for anemization 
at about 12 hours of life revealed a midline left shift with a 
hyperechoic right temporo-occipital area and diffuse parenchimal 
hyperechogenicity. Subsequent cerebral CT and RM confirmed a 
wide right ischemic parietotemporo-occipital lesion and a subpial 
hemorrage with uncal herniation. EEG monitoring was started and 
Phenobarbital was initiated due to the evidence of epileptiform 
abnormalities. The abdominal CT confirmed the abdominal 
mass, measuring 40x70x41 mm, with, in its context, necrotic 
areas. The mass spread the hepatic and splenic arteries apart 
without compressing them, and was vascularized by the splenic 
and mesenteric arteries. Liver dimension and morphology were 
normal, with a mild ectasia of the hepatocholedochus. The spleen 
was enlarged with an 8.5 cm bipolar axis. Kidneys and adrenal 

glands showed no alterations. On day 9 of life the infant persisted 
in critical but stable conditions and given the improvement of the 
laboratory findings, with decreasing leukocyte count, it was decided 
to proceed with the hematooncologic treatments which initially 
consisted of exchange transfusion and steroid cytoreductive 
therapy. The following day the patient developed fever and rising 
of inflammatory markers which led to shifting the antibiotic and 
antifungal therapy.  All cultures came back negative On day 16 
of life the patient began chemotherapy (vincristine).  However, 
blood tests showed progressive kidney failure and rising of white 
blood count; parallelly the increasing volume of abdominal mass 
lead to compartment syndrome and fluid overload. At the same 
time, abdominal ultrasound showed worsening of renal and bowel 
perfusion.  Consequently, a multidisciplinary meeting involving 
neonatologists, oncohematologists, nephrologists, anestesiologists 
and pediatric surgeons with patient’s parents established that given 
the severity of the disease and its prognosis, summed to the lack of 
response to therapy, the ongoing treatment was disproportionate 
compared to its benefits. Palliative therapy was therefore 
initiated, and the patient died on day 18. The placental histological 
examination reported lymphoid cells infiltration of chorionic villi, 
villous stroma and umbelical cord vessels. Autoptic examination 
on the baby confirmed pancreatic leukemia infiltration (massive 
lymphoid infiltration with complete pancreatic glandular structure 
subversion) Figures 3 & 4 nodal and extra-nodal multiorgan 
leukemia localization (cutis, thyroid, thymus, lungs, heart, 
gastrointestinal tract mostly duodenum and colon, liver, spleen, 
kidneys, uterus), gastrointestinal and subarachnoid temporo-
occipital hemorrage.

Figure 3: Leukemia infiltrate totally the parenchima of Pancreas, the figure a) shows the significant increased thickness of the en&re organ, 
the insert on the right upper side of the picture expresses the dimension of the Pancreas; diffuse lymphoadenopathy (black arrow) and 
splenomegaly. The figure b indicates the lymph-node  package in the tail of pancreas.
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Figure 4: Histology features. Pancreas infiltra & on of lymphoma /leukemia with severe replacement of the exocrine and endocrine parenchima 
gland, with lymphoid, monomorphic cells, with scant cytoplasm, dispersed nuclear chroman, and mul&ple variably prominent nucleoli, the 
nucleus are round or show concolorous (some&mes grooves) with mito&c figures; the black arrow indicates the survival exocrine glands 
(a, 220x of Magnification). The immunophenotypic (this is a autopsy material, with limitans in the evaluator of membrane epitope of the 
cells) shows passivity of HLA-DR (b, 200x of magnificent) and CD79a (c, 200x of magnifica&on) indica&ng an early B cell lineage. Diffuse 
involvement of lymph nodes upper and under the diaphragm appear with totally infiltra&on and derangement of lymph node structure (d, 200x) 
and immunophenotype is the same for the pancreas infiltra&on (e, HLA-DR  200x and f, CD79a 200x).

Literature Review

Congenital or neonatal leukemia refers to leukemia diagnosed 
at birth or within the first 28 days of life. Neonatal leukemias 
are rare, accounting to less than 1% of all childhood leukemias 
according to retrospective studies and have a reported incidence 
that ranges from 1 to 5 per million live births. The majority of cases 
are represented by acute myeloid leukemias while most other 
cases, notably those of B lineage, are acute lymphoblastic leukemia. 
A few of them have cytogenetic or molecular anomalies, with t 
(4;11) (q21.3; q23.3)/KMT2A-AFF1 being the most prevalent, 
followed by t (1;22) (p13.3; q13.1)/RBM15-MKL1 and t (8;16) 
(p11.2; p13.3)/KAT6A-CREBBP and are frequently associated with 
Down Syndrome [1]. Hepatomegaly, splenomegaly and skin lesions 
(leukemia cutis) are the most common clinical signs of neonatal 
leukemia. Other possible manifestation are jaundice, ascites and 
pleural effusions while lymphadenopathy is less frequent [2]

Usually, leukemia cutis manifests as generalized firm 
violaceous or blue-gray nodules, a clinical feature described as 
a ‘blueberry muffin rash’. This sign however is not specific for 
neonatal leukaemia, but it also can be seen occasionally in other 
malignant conditions such as neuroblastoma, rhabdomyosarcoma 
or Langerhans cell histiocytosis as well as in congenital infections 
and in non-malignant conditions associated with extramedullary 
haemopoiesis (i.e haemolytic anaemias) [3-6]. Around half of cases 
present central nervous system infiltration with signs of increased 
intracranial pressure such as bulging fontanelle, papilloedema and 
retinal haemorrhages. The most frequent haematological feature 

of neonatal leukaemia is hyperleucocytosis usually associated 
with anemia and thrombocytopenia. Hyperleucocytosis can cause 
leucostasis which can lead to respiratory distress with hypoxia 
and acidosis, neurological symptoms and manifestations (reduced 
level of consciousness, stroke), cardiac failure and renal failure 
[7-10]. Prenatal findings suggesting potential abnormalities 
related to ALL include hepatomegaly, splenomegaly, fetal oedema, 
polyhydramnios and organ masses, however, most prenatal tests 
showed no abnormalities [11] and the majority of them were 
related to Trisomy 21 fetuses. Pancreatic ALL involvement, as in 
our case, is rare and has only been described in 6 adult [12-17] and 
6 pediatric case reports [18-23] to date. In almost all of these cases 
patients had multiple extramedullary organ involvements and the 
prognoses were poor in most of them [24-27]. To our knowledge, 
this is the first described case of prenatal diagnosis of congenital 
leukemia with evidence of pancreatic enlargement due to leukemic 
cells infiltration, moreover in a non-Down syndrome fetus.
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