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RESUMO

Objetivo: relatar agenesia de pancreas dorsal (APD) em crianca de 3 anos,
sintomatica, com hiperglicemia e Diabetes Monogénica (MODY-PDX1) ou MODY 4.
Métodos: Estudo observacional descritivo de uma crianga do sexo feminino com 3
anos de idade. A responsavel legal da menor, legalmente incapaz, concordou e
assinou o Termo de Assentimento (TA) e o Termo de Consentimento Livre e
Esclarecido (TCLE) e o Comité de Etica e Pesquisa aprovou este estudo sob n. CAAE:
76971224.6.0000.9667, considerando os aspectos legais vigentes estabelecidos pela
Resolucdo CNS no 466/2012, incluindo-se o Termo de Sigilo e Confiabilidade. Em
seguida, a responsavel legal apresentou dados clinicos, laudos, exames bioquimicos,
teste genético, USG, RNM E TC realizados pela paciente durante processo de
diagnéstico da Agenesia de Pancreas. Resultados: A partir da observacao de laudos
e exames realizados desde o nascimento da paciente, houve suspeita de agenesia
total de pancreas. Entretanto, aos 03 anos de idade foi confirmada agenesia de
pancreas dorsal, com presenca de cabeca, colo e corpo e, auséncia da cauda do
pancreas, além da confirmacdo da auséncia de vesicula biliar reportada em laudo de
USG anterior. Adicionalmente, teste genético confirmou diabetes MODY4, e exames
confirmaram cranio estenose, discreta hipertrofia de VE e VD, insuficiéncia de valvas
tricispide e mitral, discreta estenose de ramos pulmonares, além de
comprometimento  neuropsicomotor. Conclusdo: Paciente convive com
hipotireoidismo em uso de levotiroxina sodica, diabetes MODY 4, em uso de insulina
glargina e insulina regular, conforme protocolo estabelecido pela endocrinopedia. Faz
acompanhamento clinico trimestral e frequentemente recebe atencdo de equipe
multidisciplinar devido ao comprometimento neuropsicomotor.

Keywords: Agenesis of the dorsal pancreas, MODY 4, Fetal Malformation,
Hyperglycemia

INTRODUCAO

As alteracbes congénitas do pancreas capazes de comprometer o
funcionamento normal do organismo surgem durante a embriogénese. Algumas
dessas malformacdes podem ser: pancreas anular, condicdo em que o tecido
pancreatico esta envolvo na regido duodenal; pancreas divisum, caracterizado pela
auséncia de fusdo ou uma fuséo incompleta da porcéo ventral e dorsal do pancreas;
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pancreas ectdpico, onde o parénquima pancreatico € encontrado em localizagdo
andbmala, frequentemente em regido intestinal; agenesia pancreatica, condicdo em
gue alguma das partes anatdmicas do pancreas ndo se desenvolvem?®2,

A agenesia de pancreas dorsal (APD) é uma malformacé&o pancreatica rara que
ocorre nas fases iniciais da embriogénese durante o desenvolvimento dos brotos
pancreaticos dorsal e ventral de células endodérmicas da por¢do caudal do intestino
anterior, sendo sua maior parte formada pelo broto pancreatico dorsal®. Neste
contexto, a APD pode ser parcial, quando h&a a presenca do colo, quantidade do corpo,
papila menor e um remanescente do ducto dorsal de Santorini (ducto acessério) ou
completa por auséncia da papila menor, o ducto dorsal de Santorini, 0 pescoco, 0
corpo e a cauda pancreatica®

A APD é descrita em sua maior parte nos adultos, com poucos casos em
pediatria e diferentes apresentacdes clinicas ou de forma assintomatica. Portanto,
geralmente o diagnostico é tardio e decorre das investigacbes de hiperglicemia,
pancreatite ou alguma insuficiéncia pancreédtica e dores abdominais idiopaticas.
Razao pela qual € comumente reportada incidentalmente em exames de imagem nao
invasivas como (USG) ultrassonografia, (TC) Tomografia Computadorizada e (RNM)
Ressonancia magnética. Apesar da Colangiopancreatografia retrégrada endoscopica
ser considerada como padrdo ouro no diagndstico por imagem da arvore pancreéatica
e biliar, tem sido mais adotada como terapéutica que diagnostica por seu carater
invasivo e ndo recomendado para criangas®. Por outro lado, a ultrassonografia
endoscopica € uma técnica menos invasiva amplamente adotada em investigacoes
de patologias pancreatica e biliares pois possibilita imagens de alta resolucao do
parénquima pancreético e do sistema ductal, sem uso de contrastes e sem maiores
exigéncias laborais do operador®.

Geralmente os pacientes acometidos com APD cursam com um tipo de
diabetes subdiagnosticado na pratica clinica, o diabetes monogénico ou chamado
MODY ‘Mature On set Diabetes of the Young’. Dentre os varios tipos, o MODY-PDX1
ou também chamado MODY tipo 4, € um subtipo considerado raro, causado por
mutacdes no gene PDX1, um dos genes mais importantes para o desenvolvimento
pancreatico, responsavel por codificar um fator de transcricdo que regula a funcéo e
o desenvolvimento das células B-pancreaticas que séo responsaveis pela producéo
de insulina, por isso, esta intimamente associada a APD”8.

Neste contexto, relatamos um caso de uma crianga de 3 anos e 5 meses de
idade, com suspeita inicial de agenesia total de pancreas e posteriormente
diagnosticada com APD diabetes MODY-4 e agenesia vesicular.

METODOS

Foi explicado a paciente sobre os intuitos do relato de caso e a garantia do
sigilo profissional, e a mesma assinou o termo de consentimento livre e esclarecido
em duas vias. O presente relato de caso foi submetido e aprovado pelo Comité de
Etica em Pesquisa-CEP, sob o CAAE n° 76971224.6.0000.9667e o parecer
consubstanciado numero 6.730.638.



CASO

Paciente brasileira, 03 anos e 05 meses, branca, género feminino. Mae relata que
crianca nasceu prematura de 35 semanas de parto cesariana, por diabetes mellitus
gestacional ndo confirmada, oligodramnio com parada de progressdo em 1.330 kg
(P1G), Apgar de 8/9, glicose em HI. Laudos médicos apresentados pela mée reportam
a internagdo em UTI para acompanhamento e realizagdo de novos exames, onde
foram constatadas alteracdes no lactato de 74 mg/dl, glicemia de jejum = 125mg/dl e
HbAlc = 4,2%; T4-L 14,13 pmol/l. Com 11 dias de vida, paciente foi transferida da
maternidade para hospital, para investigacdo da persisténcia da de hiperglicemia e
baixo peso (1,256 kg), em insulinoterapia. Nos laudos dessa paciente constam
peptideo c baixo, acidose metabdlica e exames compativeis com sepse neonatal,
guando foi iniciada antibioticoterapia e insulinizacdo. Paciente ndo tolerou o
aleitamento materno e apresentou APLV, introduzindo formula isenta de proteinas
lacteas que foi tolerada pela paciente e que possibilitou ganho discreto de peso. Aos
3 meses de vida, com evolugao clinica ‘favoravel’, paciente foi transferida da UTI para
semi-intensiva e direcionada para USG de Abdome Total que n&o evidenciou vesicula
biliar em sua topografia habitual, imagem alongada hipoecogénica em fossa da
vesicula biliar, sugerindo atresia das vias biliares (Figura 1). Em RNM aos 07 meses
de vida da paciente foi confirmada agenesia de vesicula biliar e apresentada hipotese
de agenesia do corpo e cauda do pancreas (imagens néo disponibilizadas a mae da
paciente). Teste genético identificou uma variante de significado clinico indeterminado
(VUS) no gene PDX1, condicéo clinica correspondente a MODY -4 e agenesia parcial
de pancreas. Decorrido o primeiro ano de vida da paciente entre internacdes na UTI,
semi-intensiva e enfermaria, recebe alta medica com acompanhamento trimestral com
as seguintes condi¢cdes clinicas associadas até a idade atual da paciente:
hipotireoidismo em uso de levotiroxina sodica (25 mcg/dia), diabetes MODY 4 em uso
de insulina glargina (30 Ul diarias fraciona nas refei¢cdes) e insulina regular com doses,
conforme glicemia capilar monitorada pela mée e protocolo estabelecido pela
endocrinopediatra. Adicionalmente, paciente foi diagnosticada com discreta hipertrofia
de VE e VD, insuficiéncia de valvas tricaspide e mitral, discreta estenose de ramos
pulmonares e cranio estenose evidenciada em TC. Aos 3 anos de idade nova USG de
abdome total permitiu visualizacdo da cabeca, colo e corpo do péancreas e auséncia
da cauda que caracterizam agenesia de pancreas dorsal (APD), assim como confirma
a agenesia de vesicula biliar suscitada em RNM anterior (Figura 2). Paciente, convive

com as condicfes diagnosticadas que em conjunto correspondem ao atraso no



8

desenvolvimento neuropsicomotor e requer acompanhamento multidisciplinar,
exames e acompanhamento médico de referéncia trimestrais e medicacbes para
controle da diabetes MODY4 e hipotireoidismo, os quais sédo fornecidos pelo Sistema

Unico de Saude (SUS), do municipio domiciliado da paciente.

TOPOGRAFIA
VES BiL

Figura 1. USG de Abdome Total evidenciando auséncia de vesicula biliar (VES BIL),
cuja topografia evidencia imagem hipoecoiaca compativel com atresia de leito

vascular. Paciente com 03 meses de vida
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Figura 2. USG de Abdome Total evidenciando auséncia de vesicula biliar (VES BIL)
nao identificada em sua topografia habitual(A). Presenca de cabeca, colo e corpo de
pancreas, auséncia da cauda do pancreas (B). Paciente com 03 anos de vida.



DISCUSSAO:

O relato ndo confirmado de diabetes gestacional (DMG) pela mae sao
sustentados pelas complicacdes obstétricas como parto prematuro por cesariana,
recém-nascido de baixo peso (1.330 kg). Portanto, a recém nascida foi admitida em
UTI pelo risco aumentando de sepse neonatal e por apresentar hiperglicemia em Hl
gue apesar de menos frequente entre neonatos prematuros (1/3), esta associada ao
aumento da mortalidade e morbidade®. Assim como baixo ganho de peso e erro do
metabolismo evidenciados nas alteragdes de lactato de 74 mg/dl, glicemia de jejum =
125 mg/dl e HbAlc = 4,2%; T4-L = 14,13 pmol/l. Particularmente, a hiperlactatemia é
estreitamente associada a sepse neonatal com ou sem choque, além de cursar com
outras patologias clinicas e disfungdes organicas?®.

A maioria dos pacientes que nascem com essa condicdo detecta a agenesia
do pancreas dorsal incidentalmente, ao realizar exame de imagem para investigagao
de patologias abdominais, como a ultrassonografia abdominal, pois a maioria dos
pacientes € assintomatica. Quando sintomatica, a manifestacdo mais classica € a
hiperglicemia e o desenvolvimento do Diabetes Mellitus, pois as ceélulas (-
pancreaticas produtoras de insulina estdo localizadas principalmente no corpo e na
cauda do pancreas. Além disso, dor abdominal, pancreatite seja na forma aguda ou
cronica, sinais de insuficiéncia pancreatica exdcrina, sao algumas das manifestacoes
presentes em pacientes sintomaticos%12,

Portanto, o paciente relatado convivera com as comorbidades metabdlicas inerentes
as evidéncias clinicas atuais e outras decorrentes do desenvolvimento, principalmente

no que diz respeito as alteracdes hormonais inerentes ao sexo feminino.

CONCLUSAO

Portanto o lavo deste trabalho foi relatar e discutir um caso de agenesia parcial
dorsal do pancreas, associada a diabetes mellitus, com base na literatura cientifica
disponivel, com o objetivo de contribuir para uma melhor compreenséo desta patologia

pelos profissionais de saude.
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SUMMARY

Objective: to report dorsal pancreas agenesis (DPA) in a 3-year-old, symptomatic
child with hyperglycemia and Monogenic Diabetes MODY 4. Methods: Descriptive
observational study of a 3-year-old female child. The legal guardian of the minor,
legally incapable, agreed and signed the Assent Form (AF) and the Free and Informed
Consent Form (FICF) and the Ethics and Research Committee approved this study
under n. CAAE: 76971224.6.0000.9667, considering the current legal aspects
established by CNS Resolution no. 466/2012, including the Confidentiality and Trust
Agreement. The legal guardian then presented clinical data, reports, biochemical tests,
genetic tests, USG, MRI and CT performed by the patient during the pancreas
agenesis diagnosis process. Results: Based on the observation of reports and exams
carried out since the patient's birth, total agenesis of the pancreas was suspected.
However, at 3 years of age, dorsal pancreas agenesis was confirmed, with the
presence of the head, neck and body and the absence of the tail of the pancreas, in
addition to confirming the gallbladder absence reported in a previous USG report.
Additionally, genetic testing confirmed MODY4 diabetes, and tests confirmed cranial
stenosis, mild LV and RV hypertrophy, tricuspid and mitral valve insufficiency, mild
stenosis of pulmonary branches, in addition to neuropsychomotor impairment.
Conclusion: Patient lives with hypothyroidism using levothyroxine sodium, MODY 4,
using insulin glargine and regular insulin with doses, according to capillary blood
glucose. She undergoes quarterly clinical follow-up and frequently receives care from

a multidisciplinary team due to neuropsychomotor impairment.

Keywords: Dorsal pancreas agenesis, MODY 4, Fetal Malformation, Hyperglycemia
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INTRODUCTION

Pancreas congenital alterations capable to compromising the normal
functioning of the organism arise during embryogenesis. Some of these malformations
may be: annular pancreas, a condition in which the pancreatic tissue is involved in the
duodenal region; pancreas divisum, characterized by the absence of fusion or an
incomplete fusion of the ventral and dorsal portions of the pancreas; ectopic pancreas,
where the pancreatic parenchyma is found in an anomalous location, often in the
intestinal region; pancreatic agenesis, a condition in which some of the anatomical
parts of the pancreas do not develop2.

Dorsal pancreatic agenesis (DPA) is a rare pancreatic malformation that occurs
in the early stages during the development of the dorsal and ventral pancreatic buds
of embryogenesis endodermal cells in the caudal portion of the foregut, the majority of
which is formed by the dorsal pancreatic bud?. In this context, DPA can be partial, when
there is the presence of the neck, amount of the body, minor papilla and a remnant of
the Santorini’s dorsal duct (accessory duct) or complete due to the absence of the
minor papilla, the Santorini’s dorsal duct, the neck, body and pancreatic tail*.

DPA is mostly described in adults, with few cases in pediatrics and different
clinical or asymptomatic presentations. Therefore, the diagnosis is usually late and
results from investigations of hyperglycemia, pancreatitis or some pancreatic
insufficiency and idiopathic abdominal pain. This is why it is commonly reported
incidentally in ultrasonography (USG), computed tomography (CT) and Magnetic
Resonance Imaging (MRI). Although endoscopic retrograde
cholangiopancreatography is considered the gold standard in imaging diagnosis of the
pancreatic and biliary tree, it has been more widely adopted as a diagnostic therapy
due to its invasive nature and is not recommended for children®. On the other hand,
endoscopic ultrasound is a less invasive technique widely adopted in investigations of
pancreatic and biliary pathologies as it allows high-resolution images of the pancreatic
parenchyma and ductal system, without the use of contrasts and without greater labor
demands on the operator®.

Generally, patients with DPA suffer from a type of diabetes that is
underdiagnosed in clinical practice, monogenic diabetes or called MODY ‘Mature On
set Diabetes of the Young'. Among the various types, MODY-PDX1, or also called
MODY type 4, is a subtype considered rare, caused by mutations in the PDX1 gene,
one of the most important genes for pancreatic development, responsible for encoding

a transcription factor that regulates the function and the development of pancreatic [3-
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cells that are responsible for insulin production, therefore, it is closely associated with
DPA’S,

In this context, we report a case of a child aged 3 years and 5 months, initially
suspected of total pancreatic agenesis and subsequently diagnosed with DPA MODY -
4 diabetes and vesicular agenesis.

METHODS

The purposes of the case report and the guarantee of professional
confidentiality were explained to the patient, and she signed the free and informed
consent form in two copies. This case report was submitted and approved by the
Research Ethics Committee-CEP, under CAAE n° 76971224.6.0000.9667 and

substantiated opinion number 6,730,638.

CASE

Brazilian patient, 3 years and 5 months old, white, female. Mother reports that
the child was born prematurely at 35 weeks by cesarean section, due to unconfirmed
gestational diabetes mellitus, oligohydramnios with progression arrest at 1.330 kg
(SGA), Apgar of 8/9, glucose at HI. Medical reports presented by the mother report
admission to the ICU for monitoring and further examinations, where changes were
found in lactate of 74 mg/dL, fasting blood glucose = 125 mg/dL and HbAlc = 4.2%;
T4-L 14.13 pmol/L. At 11 days old, the patient was transferred from the maternity ward
to the hospital, to investigate the persistence of hyperglycemia and low weight (1.256
kg), on insulin therapy. This patient's reports show low c-peptide, metabolic acidosis
and tests compatible with neonatal sepsis, when antibiotic and insulin therapy were
started.

The patient did not tolerate breastfeeding and presented cows' milk protein
allergy (CMPA), introducing a formula free of dairy proteins that was tolerated by the
patient and which enabled slight weight gain. At 3 months of life, with ‘favorable’ clinical
evolution, the patient was transferred from the ICU to semi-intensive care and directed
to a Total Abdomen USG, which did not show the gallbladder in its usual topography,
an elongated hypoechoic image in the gallbladder fossa, suggesting atresia of the bile
ducts (Figure 1).

On MRI at the patient's 7th month of life, gallbladder agenesis was confirmed
and the hypothesis of agenesis of the body and tail of the pancreas was presented

(images not available to the patient's mother). Genetic testing identified a variant of
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undetermined clinical significance (VUS) in the PDX1 gene, a clinical condition
corresponding to MODY-4 and partial agenesis of the pancreas. After the first year of
the patient's life between ICU, semi-intensive and ward admissions, she is discharged
with quarterly follow-up with the following associated clinical conditions up to the
patient's current age: hypothyroidism using levothyroxine sodium (25 mcg/day), MODY
4 diabetes using insulin glargine (30 IU daily divided into meals) and regular insulin
with doses, according to capillary blood glucose monitored by the mother and protocol
established by the endocrine pediatrician.

Additionally, the patient was diagnosed with mild LV and RV hypertrophy,
tricuspid and mitral valve insufficiency, mild stenosis of pulmonary branches and
cranial stenosis evidenced on CT. At 3 years of age, a new USG to total abdomen
allowed visualization of the head, neck and body pancreas and the absence of the tail,
which characterize dorsal pancreas agenesis (DPA), as well as confirming the
agenesis of the gallbladder revealed in the previous MRI (Figure 2). Patient lives with
diagnosed conditions that together correspond to delayed neuropsychomotor
development and requires multidisciplinary monitoring, exams and quarterly reference
medical monitoring and medications to control MODY4 diabetes and hypothyroidism,
which are provided by the Brazilian Unified Health System (SUS), from the patient’s

municipality.

TOPOGRAFIA

VES BiL

Figure 1. Total abdomen ultrasonography showing the gallbladder absence ‘VES BIL’,
whose topography shows a hypoechoic image compatible with atresia of the vascular

bed. 3-year-old patient.
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Figure 2. Total abdomen ultrasonography showing the gallbladder absence, not
identified in its usual topography (A). Presence of the head, neck and body pancreas,
absence of the tail of the pancreas (B). 3-year-old patient.

DISCUSSION:

The unconfirmed report of gestational diabetes (GDM) by the mother is
supported by obstetric complications such as premature birth by cesarean section, low
birth weight newborn (1.330 kg). Therefore, the newborn was admitted to the ICU due
to the increased risk of neonatal sepsis and due to hyperglycemia in IH, which,
although less common among premature newborns (1/3), is associated with increased
mortality and morbidity®. As well as low weight gain and metabolic error evidenced by
changes in lactate of 74 mg/dl, fasting blood glucose = 125 mg/dL and HbAlc = 4.2%;
T4-L = 14.13 pmol/L. In particular, hyperlactatemia is closely associated with neonatal
sepsis with or without shock, in addition to coordinating with other clinical pathologies
and organic dysfunctions?©.

Most patients born with this condition detect agenesis of the dorsal pancreas
incidentally, when performing an imaging test to investigate abdominal pathologies,
such as abdominal ultrasound, as the majority of patients are asymptomatic. When
symptomatic, the most classic manifestation is hyperglycemia and the development of
Diabetes Mellitus, as the insulin-producing pancreatic beta cells are located mainly in
the body and tail of the pancreas. Furthermore, abdominal pain, pancreatitis whether
in its acute or chronic form, signs of exocrine pancreatic insufficiency, are some of the
manifestations present in symptomatic patients't12,

Therefore, the patient reported will live with the metabolic comorbidities inherent
to current clinical evidence and others resulting from development, especially

regarding hormonal changes inherent to the female gender.
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CONCLUSIONS

The aim is to present, discuss and report a case of partial dorsal pancreas

agenesis, associated with diabetes mellitus, based on the available scientific literature,

with the aim of contributing to a better understanding of this pathology by health

professionals.
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