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Pituitary stalk interruption syndrome (PSIS) is a rare condition. This 

congenital anomaly affecting the development of the pituitary gland 

constitutes a diagnostic emergency, with the prognosis depending on 

the rapid initiation of hormone replacement therapy. Clinical 

manifestations associated with endocrine hormone deficiency vary 

according to the age of onset. In older children and adults, most 

patients present with short stature or hypogonadism. Neonatal PSIS is 

extremely rare and difficult to diagnose due to the absence of dwarfism, 

but a late diagnosis could have detrimental short- and long-term 

consequences. Therefore, early identification of clinical features is of 

great importance. Here, we report a case of neonatal PSIS revealed by 

cholestatic jaundice with hypoglycemia, with the initial assessment 

suggesting central adrenal insufficiency leading to the performance of a 

hypothalamic-pituitary MRI objectifying a pituitary stalk interruption 

syndrome. Initial response was favorable after hormone replacement 

therapy. 
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Introduction:- 
Pituitary stalk interruption syndrome (PSIS) is a congenital anomaly in the development of the pituitary gland. It 

comprises the triad ofthin or interrupted pituitary stalk, aplasia or hypoplasia of anterior pituitary gland, and absent 

or ectopic posterior pituitary gland. It is usually diagnosed in the context of anterior pituitary insufficiency with 

variable clinical presentations. There are multiple reports of late-onset PSIS, while neonatal PSIS remains rarely 

reported. The manifestations of neonatal PSIS are complex and severe, sometimes life-threatening. Persistent 

hypoglycemia and jaundice in newborns may be the only indicative signs at neonatal age. As a result, many cases 

undergo extensive diagnostic testing before suspecting an endocrine disorder, delaying treatment and exposing 

patients to serious complications. 

 

Case Report: 

We report the case of a male newborn admitted to the neonatology department 18 hours after birth forrespiratory 

distress and feeding difficulties. He was born from a normal pregnancy carried to 42 weeks of gestation, delivered 

via caesarean section due to macrosomia. Upon admission, the examination revealed a pink, tonic, and responsive 

newborn with a weak sucking reflex, blood glucose level at 0.62 g/dl,and a Silverman score of 2/10. Other vital 

parameters were normal. The baby was macrosomic, weighing 4,200 grams (+2 SD), with normal height and head 
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circumference (49 cm and 35 cm, respectively). Examination of the external genitalia revealed a micropenis 

measuring 1.5 cm, with no other midline abnormalities. The initial assessment was in favor of an early maternal-

fetal infection. 

 

During hospitalization, the newborn presented with episodes of hypoglycemia and developed jaundice on day 3 of 

life, initially non cholestatic, then progressively cholestatic, withtotal and direct bilirubin (BT/BD) levels of 141/76 

mg/l respectively and GGT level : 851 IU/L.   5days after admission, the newborn presented with convulsive 

seizures secondary tosevererefractoryhypoglycemiaat 0.2 g/dl . An etiological blood work wasperformed (Table 1), 

which revealed extremely low cortisol levelsat 0.2ug/dl (3.7-19.4 ug/dl) with normalACTH level of 5.5 ng/l (5-60 

ng/l). Given the central adrenal insufficiency, a hypothalamic-pituitary MRI was performed,showing hypoplasia of 

the anterior pituitary lobe, absence of the pituitarystalk and an ectopic posterior pituitary lobe located at the floor 

portion of the 3rd ventricle (Figure1). Thus, the diagnosis of pituitary stalk interruption syndrome (PSIS) was 

confirmed.Treatment with Hydrocortisone® was promptly initiated, first intravenously and then orally, preventing 

further hypoglycemic episodes, with progressive regressionof cholestasis. A hypophyseogramwas conducted, 

initially showing intact thyrotropic and gonadotropic axes (Table 1). The child, lost to follow-up, returned at 18 

months with adrenal crisis.Clinical examination revealed a statural delay with a height of 70cm (-3SD) and 

persistent micropenis.Further exploration of other axes showed central hypothyroidism, with low free thyroxine 

(FT4) at 7.25 pmol/L [9-19 pmol/L], with normal thyroid stimulating hormone (TSH) levels. The gonadotropic axis 

showed collapsed levels of follicle-stimulating hormone (FSH) and luteinizing hormone (LH) (0.05 IU/L [0.2-3.5 

IU/L] and less than 0.1 IU/L [0.5-6.5 IU/L], respectively). IGF1 was at the lower limit. The growth hormone (GH) 

test was interrupted due to severe hypoglycemia. The treatment consisted of hormone replacement with L-thyroxine 

(3.5 μg/kg/day) and adjustment of the hydrocortisone dosage. GH therapy has not yet been initiated. 

 

Table 1:- Table showing the biological test results of our patient. 

Parameter 
Values at Birth 

(Neonatal) 

Normal Values at 

Birth 

Values at 18 

Months 

Normal Values 

at 18 Months 

Glycemia (g/L) 0.2 0.40-0.60 0.4 0.70-1.00 

Total Bilirubin (BT) 

(mg/L) 
106 < 50 - < 20 

Direct Bilirubin (BD) 

(mg/L) 
76 < 20 - < 5 

GGT (UI/L) 851 < 200 - < 30 

Cortisol (µg/dL) 0.2 3.7-19.4 3.5 3.7-19.4 

ACTH (ng/L) 5.5 5-60 5.5 5-60 

Free Thyroxine (T4L) 

(pmol/L) 
9.8 9-19 7.25 9-19 

Thyroid Stimulating 

Hormone (TSH) (mIU/L) 
1.1 0.5-10 0.79 0.5-6 

Follicle-Stimulating 

Hormone (FSH) (UI/L) 
0.5 0.2-3.5 0.05 0-3 

Luteinizing Hormone (LH) 

(UI/L) 
0.7 0.5-6.5 < 0.1 1.7-8.6 

IGF-1 (ng/mL) - 
Variable according 

to age 
12.8 12.5-120 
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Figure 1:- A: Sagittal T1 MRI image depicting a physiologically hyperintense posterior pituitary gland in an ectopic 

position at the level of the third ventricle floor. B: Coronal T1-weighted section post gadolinium injection showing a 

normal morphology and enhancement of the anterior pituitary gland, with no individualization of the pituitary stalk.  

 

Discussion:- 
Pituitary stalk interruption syndrome (PSIS) was first described by Fujisawa in 1987[1]. It is anextremely rare 

condition, with an estimated incidence of 1/200,000 births. Around 1,000 

cases have been reported in the literature, with a male predominance in 70% of cases, suggesting X-linked 

transmission. The cause of PSIS remains unknown, with several proposed theories including perinatal injuries or 

defective organogenesis due to genetic or environmental factors during pregnancy [2-3]. Rare mutations in HESX1, 

LH4, OTX3 and SOX3may cause PSIS in familial cases [4]. 

A 

B 
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PSIS is a congenital pituitary anomaly, anatomically defined by a pathognomonic triad of three morphological 

abnormalities: hypoplastic anterior lobe, ectopic posterior lobe and thin or interrupted pituitary stalk [5]. This 

interruption can prevent the pituitary from receiving the necessary signals from the hypothalamus to produce and 

release hormones, leading to anterior pituitary hormone deficiency. Children with PSIS may present with either 

isolated growth hormone deficiency (GHD), or combined pituitary hormone deficiency (CPHD), affecting at least 

two anterior pituitary hormone axes.  Earlier onset increases the likelihood of developing CPHD [4].Wang et al. 

found the prevalence of deficiency to be 100%, 97.2%, 88.2% and 70.3%, for GH, gonadotropins, corticotropin and 

thyrotropin, respectively [7].  

 

A deficiency in one or more of these hormones can have potentially dramatic consequences. In our case, severe 

neonatal hypoglycemia alerted the medical team, highlighting the urgency of recognizing this condition due to its 

severe neurological consequences if unrecognized. 

 

Clinically, PSIS can manifest in approximately 15% of patients during the neonatal period [8]. The clinical 

presentation varies and may include early and recurrent hypoglycemia, systemic hypotension; prolonged jaundice 

possibly associated with other signs of congenital hypothyroidism, and external genitalia abnormalities like 

micropenis and/or unilateral or bilateral cryptorchidism. The frequency of hypoglycemic episodes and the 

prevalence of micropenis are significantly higher in patients with PSIS compared to other causes of pituitary 

insufficiency [9]. Both signs were present in our patient, reinforcing the suspicion of this syndrome. 

 

In our case, persistent hypoglycemia, jaundice and micropenis were revealing clinical signs. In PSIS, hypoglycemia 

results from deficiencies in glucose-inducing hormones such as GH, adrenal corticosteroid hormone, and thyroxine. 

Prolonged jaundice is probably due to reduced cortisol and hypothyroidism. Data analysis shows a strong correlation 

between cholestasis and low plasma cortisol levels. In nine children with cholestasis due to hypopituitarism, liver 

biopsies revealed decreased expression of canalicular transport proteins involved in biliary secretion (bile salt export 

pump, multidrug resistance protein 3 and multidrug resistance-associated protein 2). Glucocorticoids regulate gene 

transcription of these proteins through various receptors, either directly or via the C-terminal binding protein 3 

transcription factor [10-11]. 

 

The somatotropic axis may not be completely affected in some cases of PSIS due to several reasons. Firstly, GH 

production may be less dependent on the hypothalamus compared to other hormones. In some cases, the pituitary 

can sustain a basal GH production even without hypothalamic stimulation via Growth Hormone-Releasing 

(Hormone Partial GH autonomy).Secondly, Compensatory mechanisms in the pituitary gland may allow a certain 

reserve of GH, sufficient to maintain certain metabolic functions despite disruption of the somatotropic axis [12]. 

 

Hypothalamic-pituitary MRI remains a key element for confirming the diagnosis, which will be first suggested by 

the clinical and biological profile. Biological investigation of anterior pituitary axes involves assessing various 

pituitary hormones or their targets: GH or IGF1; TSH or free T4 and T3, ACTH or cortisol, DHEA, FSH, LH or 

testosterone. It is therefore necessary to investigate other pituitary deficiencies in newborns with PSIS. Indeed, in 

PSIS, hormone production across various axes may not always be severely impaired, and the patient may present a 

variable phenotype. It should be noted that other hormonal deficiencies mightdevelop during follow-up [13]. 

 

After diagnosis, hormone replacement therapy should begin with cortisol followed by thyroxine, as restoring 

aneuthyroid state can destabilize a patient with ACTH deficiency [14]. Growth hormone therapy is often required 

later in childhood. 

 

The prognosis of newborns with PSIS depends on the rapidity and effectiveness of hormonal management. With 

appropriate treatment, children can achieve relatively normal growth and development. However, long-term medical 

follow-up is required to adjust treatments and monitor disease progression. 

 

Conclusion:- 

Our case report highlights the importance of recognizing persistent hypoglycemia and jaundice innewborns as 

potential indicators of PSIS. Early diagnosis and initiation of hormonereplacement therapy is crucial to prevent 

potentially fatal complications and ensure betterlong-term outcomes. 
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