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We present the case of a newborn who exhibited severe and persistent 

neonatal hypoglycemia without any apparent risk factors. The 

persistence of profound hypoglycemia, measured at 0.22 mmol/L, 

prompted an extensive biological workup that revealed a significant 

decrease of several pituitary hormones. The diagnosis of pituitary stalk 

interruption syndrome (PSIS) was confirmed by magnetic resonance 

imaging (MRI), which showed a complete interruption of the pituitary 

stalk. Prompt initiation of replacement therapy led to a notable clinical 

improvement and stabilization of blood glucose levels, thereby 

minimizing the risk of further hypoglycemic episodes.This case 

underscores the importance of broadening the etiological investigation 

in cases of persistent hypoglycemia without an obvious context, as 

hypoglycemia can be the sole clinical manifestation of PSIS. This 

congenital developmental anomaly of the pituitary gland represents a 

diagnostic emergency, and the prognosis is highly dependent on the 

prompt implementation of hormonal replacement therapy. 

 
Copyright, IJAR, 2024,. All rights reserved. 
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Introduction:- 
Neonatal hypoglycemia affects 5 to 15% of all newborns[1]. At birth, the newborn must establish mechanisms to 

regulate blood glucose levels based on feeding status, unlike in utero, where there was a continuous placental 

transfer of glucose. This transition is made possible by an inversion of the glucagon/insulin ratio, allowing the 

newborn to mobilize hepatic (glycogen) and fat reserves[2]. 

 

Indeed, several metabolic and hormonal mechanisms come into play to balance glucose supply and demand. 

However, there are many risk situations where this delicate balance can be disrupted. When there is a mismatch 

between glucose production capacity and metabolic needs, there is a risk of hypoglycemia. 

 

In the vast majority of cases, neonatal hypoglycemia is transient and occurs within the first 48 hours of life, usually 

in a suggestive context (prematurity, macrosomia, gestational diabetes, infection, growth restriction, anoxic-
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ischemic events). However, when hypoglycemia persists beyond the third day of life, it is termed persistent. In this 

case, it is appropriate to investigate endocrine, metabolic, or hepatic causes.[3] 

 

Endocrine-related hypoglycemia may be due to hyperinsulinism, congenital hypopituitarism, or peripheral or central 

cortisol insufficiency.[4] 

 

We report the case of a newborn in whom neonatal hypoglycemia was the first indication of pituitary stalk 

interruption syndrome (PSIS). Pituitary stalk interruption syndrome is a very rare condition with an estimated 

incidence of 1 in 200,000 births[5]. This congenital developmental anomaly of the pituitary gland is a diagnostic 

emergency, with the prognosis depending on the speed of hormone replacement therapy initiation. Hormonal 

deficiency in newborns with pituitary stalk interruption syndrome is usually multiple, with somatotrope deficiency 

found in all patients, necessitating the exploration of various anterior pituitary axes. 

 

Observation:- 
We report the case of a male newborn from a non-consanguineous marriage, with a normally conducted pregnancy, 

born at term via cesarean section due to breech presentation. There was no notable family history, including 

maternal diabetes. At birth, the newborn showed good adaptation to extrauterine life, with a birth weight of 3700g. 

 

However, a few hours after birth, the newborn exhibited lethargy with significant hypotonia. Capillary blood 

glucose levels revealed profound hypoglycemia below 0.22 mmol/L (normal > 2.6 mmol/L), initially requiring oral, 

then intravenous glucose supplementation, followed by glucagon administration. Due to persistent hypoglycemia, 

the newborn was transferred to the university hospital on the 4th day of life for further investigation. 

 

Clinical examination upon admission revealed slight hypotonia with difficulty in sucking, and cutaneous-mucosal 

jaundice. The abdomen was soft, with no hepatomegaly, while the genital examination revealed bilateral 

cryptorchidism. The remainder of the examination was normal, notably with no dysmorphism or hemihypertrophy. 

 

The complete blood count showed white blood cells: 4470/mm³, neutrophils: 1460/mm³, hemoglobin: 16.4 g/L, 

platelets: 37,000/mm³, and C-reactive protein (CRP) was elevated at 33 mg/L. The blood ionogram confirmed 

hypoglycemia, and total serum bilirubin was 178 mg/L with direct bilirubin at 39 mg/L. Transaminases were 

normal. The newborn received intensive phototherapy and a 10-day course of antibiotic therapy until CRP levels 

normalized, alongside intravenous glucose infusion of 10%. 

 

Due to persistent neonatal hypoglycemia, an expanded etiological assessment was conducted. The urine strip test 

revealed the presence of acetone, and the glucagon test did not show a significant increase in blood glucose. 

Similarly, insulin levels during hypoglycemia were 1.66 mUI/L (>2 mUI in cases of hyperinsulinemia), ruling out 

neonatal hyperinsulinemia. 

 

Hormonal assessment showed involvement of various pituitary axes. The corticotropic function was impaired, with 

cortisol levels collapsing to 52 nmol/L (<150 nmol/L) during hypoglycemia, associated with a significant drop in 

adrenocorticotropic hormone (ACTH) to 18.7 ng/L (50-60 ng/L). Thyroid function tests revealed central 

hypothyroidism with free thyroxine (T4L) decreased to 0.77 ng/dL (1.3-2.8 ng/dL), free T3 at 1.67 pg/mL (2-5.2 

ng/dL), without an increase in thyroid-stimulating hormone (TSH). The somatotropic and gonadotropic axes showed 

a collapse in growth hormone (GH): 1 ng/mL (<6 ng/mL) and insulin-like growth factor 1 (IGF1): 11.10 ng/mL, as 

well as follicle-stimulating hormone (FSH) and luteinizing hormone (LH) levels (respectively 0.90 mUI/mL (1-2 

mUI/mL) and 3.14 mUI/mL [0.5-6.5 UI/L]). 

 

The hormonal deficits across different pituitary axes, along with clinical morphological anomalies, indicated 

congenital pituitary deficiency. To determine the etiology of the pituitary insufficiency, the child underwent 

contrast-enhanced MRI of the brain, which revealed significant hypoplasia of the anterior pituitary, complete 

interruption of the pituitary stalk, and ectopic posterior pituitary, leading to the diagnosis of pituitary stalk 

interruption syndrome (PSIS). 

 

Emergency treatment with hydrocortisone was initiated, leading to a dramatic improvement in tone and preventing 

further hypoglycemic episodes. Subsequent L-thyroxine substitution resulted in good clinical progress for the infant. 
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The newborn was then transferred to a pediatric endocrinology unit, where close clinical and biological monitoring 

was established to track growth and evaluate the effectiveness of the therapeutic protocol. 

 

Figure 1:-MRISequences: A: Sagittal T1 / B-C: Sagittal T1 C+ 

 

MRI images show an ectopic posterior pituitary at the level of the median eminence with spontaneous hyperintensity 

on T1 (white arrow), a very thin appearance of the pituitary stalk (red arrow), and an underdeveloped anterior 

pituitary relative to age. 

 

Discussion:- 
Neonatal hypoglycemia is common in the presence of risk factors such as prematurity, macrosomia, gestational or 

insulin-dependent diabetes, maternal beta-blocker treatment, infection, and hypotrophy[1]. Neonatal hypoglycemia 

is defined as a blood glucose level below 2.6 mmol/L or 0.47 g/L according to the literature[6].                          

 

In the vast majority of neonatal hypoglycemia cases, the context is suggestive, and hypoglycemia is detected before 

symptoms appear in at-risk newborns during the first 48 hours of life. After implementing the previously mentioned 

measures, glucose homeostasis is well regulated within a few days, and there is no indication to conduct an 

etiological workup. However, if hypoglycemia persists beyond the third day of life, appears in newborns without 

risk factors (often symptomatic), and/or requires high glucose intake (greater than 15 g/kg/day), it becomes 

necessary to search for an endocrine, metabolic, or hepatic cause[3]. 

 

Endocrine causes are rare, thus poorly understood and rarely explored[4].  Persistent neonatal hypoglycemia can be 

the only clinical manifestation of congenital pituitary deficiency[7]. In our case, the persistence of hypoglycemia 

without a suggestive context alerted the medical team. The team meticulously documented the characteristics of 

hypoglycemic episodes: frequency, severity of hypoglycemia, and response to treatment. A thorough clinical 

examination was then conducted to identify other clinical signs that could guide the diagnosis, such as dysmorphia, 

hypotonia, jaundice, asthenia, micropenis, cryptorchidism, or hepatomegaly. 

 

Biological investigations to determine the etiology of neonatal hypoglycemia included searching for an infectious 

cause (maternal-fetal infection), an anomaly in intermediary energy metabolism, and endocrine disturbances. 

Initially, hormone levels involved in glucose metabolism regulation were measured (cortisol, GH, insulin, and C-

peptide), supplemented by hormonal studies of various pituitary axes (FSH, LH, TSH, T4L, T3L, prolactin). The 

results revealed a multiple hormone deficiency of the pituitary gland. Brain MRI revealed a complete interruption of 

the pituitary stalk, indicating pituitary stalk interruption syndrome (PSIS). 

 

Pituitary stalk interruption syndrome (PSIS) was first described by Fujisawa in 1987[8].. It is a very rare condition 

with an estimated incidence of 1 in 200,000 births [5]. This syndrome is particularly common in male newborns and 

those born in a breech position [9]. It is characterized by a structural anomaly of the hypothalamic-pituitary axis, 
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leading to multiple hormonal deficiencies. The syndrome is defined by morphological anomalies seen on MRI: an 

invisible pituitary stalk, hypoplasia of the pituitary gland, and an ectopic posterior pituitary[8]. 

 

Several etiopathogenic hypotheses have been proposed for PSIS. The first was the hypothesis of brain trauma during 

childbirth. However, this hypothesis is now considered outdated, as most patients do not exhibit trauma during 

pregnancy or delivery[10].Moreover, the presence of malformative syndromes (such as anal imperforation, 

ophthalmological or central nervous system involvement) or familial cases suggests a prenatal and likely genetic 

origin of the disease[11]. A hypothesis of abnormal fetal pituitary development has been proposed, with mutations 

identified in a limited number of cases in the HESX1, LHX4, OTX2, and SOX3 genes, which encode transcription 

factors involved in organogenesis, particularly in the development of the hypothalamus and pituitary structures (sella 

turcica, pituitary stalk) [12]. However, these mutations account for only 5% of PSIS cases, suggesting the 

involvement of other genes yet to be discovered. 

 

PSIS is typically diagnosed during the neonatal period. Clinical signs may vary but often include early and recurrent 

hypoglycemia, systemic hypotension, and prolonged jaundice. These symptoms may be associated with 

manifestations of congenital hypothyroidism, such as macroglossia, large fontanelles, and hypothermia. External 

genital abnormalities, such as micropenis and/or cryptorchidism, are also common. Notably, the frequency of 

hypoglycemia and the prevalence of micropenis are significantly higher in patients with PSIS compared to other 

causes of pituitary insufficiency[13].  In our case, only cryptorchidism was present, without micropenis. 

 

A later diagnosis of PSIS could be explained by a less severe endocrine involvement. In such cases, PSIS is 

generally diagnosed during the investigation of growth retardation. Mild, spontaneously resolving hypoglycemia 

during the neonatal period may have been present but undetected[14]. Due to the frequency of hypoglycemia in at-

risk newborns, therapeutic management is often prioritized over etiological investigation. However, etiological 

assessment, which is easy to perform and does not delay therapeutic management, allows for appropriate treatment 

[6].This assessment should be systematic in the absence of risk factors or if hypoglycemia persists beyond the 

expected duration. A strong suspicion of congenital hypopituitarism warrants a biological etiological workup[3]. 

 

In the first weeks of life, the kinetics of hormone secretion are unique (absence of circadian rhythm, adaptive 

processes), making it difficult to interpret biological assays. Brain MRI is a key examination in diagnosing pituitary 

development anomalies. Therefore, the diagnosis of hypopituitarism is based on a combination of clinical, 

biological, radiological, and possibly genetic evidence. Biological exploration of the anterior pituitary axes involves 

measuring various pituitary hormones or their targets: GH or IGF1; TSH or T4L and T3L; ACTH or cortisol; 

DHEA-S, FSH, LH, or testosterone. 

 

For somatotropic deficiency: Stimulation tests are inappropriate or contraindicated before the age of 6 months[15]. 

The diagnosis will be based on a combination of findings: recurrent hypoglycemia (its absence does not rule out the 

diagnosis), the presence of other deficiencies, reduced insulin-like growth factor (IGF)-I and insulin-like growth 

factor-binding protein (IGFBP3) levels (normal values do not rule out the diagnosis), and a basal GH measurement 

of less than 5 ng/ml within the first 7 days of life. During spontaneous hypoglycemia, the absence of a GH elevation 

is highly non-specific and is not a reliable diagnostic criterion[16]. 

 

Thyrotropic deficiency is confirmed by a decrease in free thyroid hormones (T4 and T3) without a significant 

increase in TSH (according to age-specific and assay-specific references) [17]. 

 

For corticotropic deficiency, the absence of a circadian rhythm during the first months makes diagnosis difficult, 

possibly leading to overdiagnosis. A low cortisol level during spontaneous hypoglycemia is highly non-specific and 

is not a reliable diagnostic criterion. The diagnosis will be based on repeated cortisol and ACTH measurements at 

different times or a synacthen test[18]. 

 

Gonadotropic deficiency can be confirmed during the minipuberty period (15 days to 3 months of life in boys, 

slightly longer in girls, without clinical manifestations). In boys, the diagnosis can be suspected with a testosterone 

level below 1 ng/ml and an anti-Müllerian hormone (AMH) level below 200 pmol/l during the first 3 days of life 

(LH and FSH are not contributory at this stage), and confirmed by the absence of elevation of LH and FSH, 

testosterone, AMH, inhibin B during minipuberty (approximately 10 days to 3 months). In girls, the diagnosis is 

based on decreased LH and FSH levels during minipuberty (the first 3 years of life) [19]. 
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Treatment must be initiated urgently to correct hypoglycemia and prevent recurrence. It involves substituting the 

various anterior pituitary deficiencies. The recommended hydrocortisone replacement dose is 15 mg/m²/day, divided 

into 2 or 3 daily oral doses, with increased doses during infectious or stressful episodes. Central hypothyroidism 

replacement therapy involves oral levothyroxine, with an initial dose of 8-10 µg/kg/day (solution) for profound 

hypothyroidism (T4L < 5 pmol/L), or more commonly 5-7 µg/kg/day if hypothyroidism is less severe, administered 

once daily. The recommended GH replacement dose is 25 to 35 µg/kg/day, administered subcutaneously in the 

evening and adjusted based on clinical response and IGF-I levels[20]. 

 

The prognosis for PSIS is relatively good, provided that treatment begins at birth and hormones (cortisol, L-

thyroxine, GH) are quickly replaced, and that the family receives adequate education. Follow-up should be regular 

in pediatric endocrinology consultations, initially monthly in infants, then quarterly to semi-annually in children and 

adolescents 

 

Conclusion:- 
Our observation emphasizes the importance of a systematic and rigorous etiological diagnostic approach in cases of 

persistent neonatal hypoglycemia without identified risk factors. It is essential to investigate the cause according to 

the three nosological groups (metabolic, endocrine, or hepatic), based on clinical examination and biological 

assessment findings. Persistent hypoglycemia can indeed be the only clinical manifestation of congenital 

hypopituitarism. 

 

Pituitary stalk interruption syndrome (PSIS) is a rare condition, and its neonatal onset constitutes a diagnostic and 

therapeutic emergency. This pathology typically presents in the neonatal period with hypoglycemia. Early initiation 

of hormone replacement therapy significantly improves the prognosis, preventing long-term complications in growth 

and neurological development. 

 

Given the complexity of interpreting hormonal assays at birth, close clinico-biological collaboration is crucial for 

the rapid diagnosis of PSIS and for tailoring short- and long-term therapeutic management. 
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