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Aim: Pituitary stalk interruption syndrome is a relatively rare disease. Patients with this disease usually have different degrees of short
stature in adulthood. The purpose of this case report is to highlight a special case of unusually elongated limbs with excessive height
growth and congenital absence of uterus and ovary, so as to improve clinicians understanding of the atypical manifestations of pituitary
stalk interruption syndrome and provide reference for the clinical diagnosis and treatment of the disease.

Case Presentation: The 30-year-old female patient exhibited disproportionate growth in height, with a significant increase from
140 cm at the age of 16 to 180 cm currently. Physical examination revealed widened bilateral eye fissures, underdeveloped secondary
sexual characteristics, and absence of menstruation. The patient ‘s parents are cousins, belonging to consanguineous marriage. The
patient ‘s hypoglycemia provocation test suggested the lack of growth hormone and cortisol. Gonadorelin provocation test suggested
hypogonadism, and thyroid function test showed hypothyroidism. Pituitary MRI plain scan and enhancement suggested pituitary stalk
interruption syndrome, and abdominal and urinary color Doppler ultrasound suggested no echo of uterus and bilateral appendages in
the pelvic cavity. The karyotype of peripheral blood was 45, X[3] / 46, XX [117]. The patient was diagnosed with pituitary stalk
interruption syndrome, congenital uterine and ovarian deficiency, bone overgrowth, hypothyroidism and secondary osteoporosis.
During hospitalization, the symptoms were improved and discharged after hormone replacement therapy such as physiological dose of
glucocorticoid, estradiol valerate tablets and levothyroxine sodium tablets. Now the patient is still in our hospital endocrinology
outpatient follow-up, no special discomfort.

Conclusion: The patient had special clinical manifestations and was clinically confirmed as pituitary stalk interruption syndrome. The
patient ‘s height continues to grow in the absence of growth hormone in the body, and its mechanism remains to be further studied.
Keywords: pituitary stalk interruption syndrome, excessive height growth, congenital uterine absence, congenital ovarian absence,

chromosome abnormality

Introduction

Pituitary stalk interruption syndrome, also known as pituitary stalk transection syndrome, is a relatively rare disease,
which was first reported by Fujisawa in 1987." Pituitary stalk interruption syndrome is a clinical syndrome of one or
more pituitary hormone deficiency due to the fact that the pituitary stalk is slender, shorter or absent due to various
reasons, and the ectopic posterior lobe of the pituitary gland leads to the fact that the hormones secreted by the
hypothalamus cannot be transported to the posterior lobe of the pituitary gland through the pituitary stalk, nor can
they act on the anterior lobe of the pituitary gland through the pituitary portal system.? The incidence of pituitary stalk
interruption syndrome is approximately 5 per million, the ratio of male to female is 2.3:1, and most of them have no

family history.®* The diagnosis of pituitary stalk interruption syndrome mainly depends on MRI examination, which is
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characterized by the characteristic triad of thin or disappearance of pituitary stalk, ectopic posterior pituitary and poor
development of anterior pituitary.” The pathogenesis of pituitary stalk interruption syndrome is still unclear. Relevant
studies suggest that it may be closely related to gene mutation, chromosome abnormality and perinatal injury (such as
postpartum asphyxia history, foot presentation, hip presentation, etc).®® However, only 5% of patients in the study found
that the etiology is associated with HESX1, LHX4, OTX2, SOX3 and PROKR2 gene mutations.”'® For most patients,
the etiology of their genetic factors is still unclear. The clinical manifestations of pituitary stalk interruption syndrome are
mainly caused by a variety of hormone deficiencies, such as growth hormone deficiency leading to growth retardation
and dwarfism, gonadotropin deficiency leading to gonadal and secondary sexual dysplasia, and thyroid stimulating
hormone deficiency leading to hypothyroidism. Therefore, many patients often see a doctor due to short stature and short
penis, and some of them show hyponatremia and hypoglycemia. Because of its complex and diverse clinical manifesta-
tions, it is easy to cause misdiagnosis and missed diagnosis. Therefore, this case report can improve people ‘s under-
standing of the atypical clinical manifestations of pituitary stalk interruption syndrome, and has certain clinical
significance for the diagnosis and treatment of this disease.

Case Presentation

On May 6, 2023, a 30-year-old woman was admitted to our hospital. The patient self-reported that there was no obvious
inducement for slender limbs and abnormal height growth rate 15 years ago. Before the age of 16, the height was about
140 cm, and then the height began to grow so far. It has been in a state of growth, and the annual growth rate is unknown.
The patient ‘s limbs were slender, bilateral eye fissures widened, secondary sexual characteristics were not developed,
and there was no history of menstruation. The patient was treated in the outpatient department of endocrinology of our
hospital in 2016. At that time, the results of color Doppler ultrasound examination of uterus and appendages in other
hospitals showed no echo of uterus and appendages in pelvic cavity, and the results of magnetic resonance imaging of
pituitary saddle area suggested pituitary stalk interruption syndrome. The patient ‘s parents are cousins and belong to
consanguineous marriage.

The patient was 180 cm in height and 72 kg in weight at admission. The patient was admitted to the hospital to
improve the relevant test, and the test results are shown in Table 1. Pituitary MRI plain scan and enhanced scan at
admission suggested pituitary stalk interruption syndrome (Figure 1). The bone age of the right wrist showed that the
patient was not fully mature (Figure 2A). Pelvic magnetic resonance plain scan showed absence of uterus and bilateral
ovaries (Figure 2B). Chest CT scan showed a few small nodules in both lungs, and bone mineral density examination
showed low bone mass. Thyroid ultrasound showed diffuse thyroid lesions. Conventional electrocardiogram showed
sinus rhythm, left chest lead QRS low voltage.

In order to clarify the etiology of the patient, the patient underwent peripheral blood chromosome karyotype
examination and analysis. The karyotypes of 120 cells were analyzed. The results showed that one was a homologous
chimeric karyotype, and the cell line had only one X chromosome and three cells were found. Another cell line was
a normal female karyotype, and 117 cells were found. The karyotype of the patient was 45, X[3] / 46, XX [117].

In order to further guide hormone replacement therapy, the patient underwent hypoglycemia provocation test and
Gonadorelin test. Hypoglycemia provocation test showed growth hormone and cortisol deficiency in patients (Table 2).
The patient ‘s Gonadorelin test suggested hypogonadism (Table 3).

Discussion

Pituitary stalk interruption syndrome was first reported in 1987, with an extremely rare incidence of only 0.005 %o, and it
is more common in men. Most of its cases are sporadic, and only about 5% have familial inheritance.' The pathogenesis
of pituitary stalk interruption syndrome is that hormones secreted by the hypothalamus cannot be transported to the
pituitary gland through the pituitary stalk, which in turn impairs the pituitary-gonadal axis, pituitary-adrenal cortex axis,
pituitary-thyroid axis and growth hormone synthesis, and ultimately leads to the clinical manifestations of hypopituitar-
ism in patients. Because the blood supply of the posterior pituitary is from the branch of the internal carotid artery and is
less affected by the pituitary portal system, there is generally no hormone deficiency in the posterior pituitary.

1740 "= Diabetes, Metabolic Syndrome and Obesity 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dovepress Wu and Xu

Table | Preliminary Summary of Laboratory Test Results

WBC (x10%/L) 3.5-9.5
RBC (x10'%L) 3.63 3.8-5.1
Hb (g/L) 108 115-150
290 275-305
Specific gravity of urine | 1.010 1.010-1.035
Glucose (mmol/L) 0 0
Protein (g/L) 0 0
6.80 7.20-63.60
TSH (ulU/mL) 7.18 0.55-4.78
FT3 (pg/mL) 1.83 2.304.20
FT4 (ng/dL) 0.56 0.89-1.76
aTG (U/mL) 182.00 <60.00
aTPO (U/mL) 53.04 <60.00
ALT (U/L) 34.20 7.00—40.00
AST (U/L) 34.80 13.00-35.00
Albumin (g/L) 44.60 40.00-55.00
Uric acid (umol/L) 545.30 155-357
HDL-C (mmol/L) 0.66 1.29-1.55
Creatine kinase (U/L) | 263.00 40.00-200.00
K* (mmol/L) 3.39 3.50-5.30
LH (mlU/mL) <0.30 a
FSH (mIU/mL) 0.57 b
E2 (pg/mL) <5.00 5.00-138.00
PROG (ng/mL) <0.05 0.05-0.126
PRL (ng/mL) 19.60 2.80-29.00
TSTO (ng/dL) <2.50 14.00-76.00

Abbreviations: WBC, white blood cell; RBC, red blood cell; Hb, hemoglobin; TSH, thyroid stimulating
hormone; FT3, serum free triiodothyronine; FT4, free thyroxine; aTG, thyroglobulin antibodies; aTPO, anti-
thyroid peroxidase antibody; ALT, alanine aminotransferase, AST, aspartate aminotransferase; HDL-C, high
density lipoprotein-cholesterol; LH, luteinizing hormone; FSH, follicle stimulating hormone; E2, estradiol;
PROG, progesterone; PRL, prolactin; TSTO, testosterone. Notes: a: 2.4mlU/mL < follicular phase <
12.6mlU/mL, 14.0mlU/mL < ovulation period < 95.6mIU/mL, 1.0mIU/mL < luteal phase< |1.4mlU/mL,
7.7mlU/mL < menopause period< 58.5mlU /mL; b: 3.5mIU/mL < follicular phase < 12.5mIU/mL, 4.7mIU/mL
< Ovulation period < 21.5mIU/mL, 1.7mlU/mL < luteal phase < 7.7mlU/mL, 25.8mIU/mL < menopause
periods< 134.8mlU/mL.

The etiology of pituitary stalk interruption syndrome is still unclear, and it cannot be found during prenatal
examination. Many studies suggest that gene mutations, chromosomal abnormalities and perinatal damage may be its
pathogenesis. It has been reported that there is a correlation between chromosome abnormalities of 18p deletion, 2p25
duplication, 237 deletion and 17q21.31 microdeletion and pituitary stalk interruption syndrome.”'"*'? In this study, the
patient ‘s chromosome was found to have two karyotypes. One is a homologous chimeric karyotype, which has only one
X chromosome, and the other is a normal female karyotype. Chromosome abnormalities in patients with this type of
disease have not been reported in the relevant literature, which is the first discovery. Studies have found that 48% of
patients with pituitary stalk interruption syndrome have extrapituitary malformations, which may be caused by gene
mutations. Among them, pituitary-specific transcription factor ancestral protein (PROP1) gene mutation is the most
common genetic cause of pituitary dysfunction.'*"'* The patient in this study refused to undergo genetic testing, so it
could not be excluded that the patient was a disease caused by gene mutation. Many studies have found that fetuses with
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Figure | Pituitary magnetic resonance plain scan and enhanced images of patients.

Notes: The results of pituitary magnetic resonance plain scan combined with enhancement in patients showed that the pituitary volume was reduced, the pituitary stalk was
absent, and there was no T| high signal shadow in the normal neurohypophysis, which seemed to move upward. The enhanced scan showed uniform enhancement of the
pituitary gland, shallow sella, and no abnormal signal shadow near the sella. The epiphyseal plate can be seen on the slope, and the surrounding bone signal is not uniform,
showing T1 slightly longer T2 signal similar to the epiphyseal plate, and there is no obvious enhancement. Long T2 signal shadow was seen in the left sphenoid sinus and
parapharyngeal space, and there was no obvious enhancement.

breech delivery, neonatal asphyxia and dystocia have a higher risk of pituitary stalk interruption syndrome, which may be
related to pituitary stalk and pituitary injury caused by perinatal injury.'>'® The patients in this study belonged to full-
term spontaneous delivery, and the fetal position was anterior occiput. The patients in this study denied perinatal injury,
so perinatal events were less likely to cause the disease. The parents of the patient in this study are close relatives, and the
patient has congenital absence of the uterus and ovaries. Because the patient ‘s parents were married to a close relative,
and the patient ‘s chromosome examination confirmed the presence of an X chromosome deletion, so the patient may be
due to genetic factors caused by congenital absence of the uterus and ovaries.

Because the patient ‘s age and the degree of damage to the pituitary stalk are different, the clinical manifestations of
pituitary stalk interruption syndrome are complex and diverse. In the neonatal period, hypoglycemia, prolonged jaundice,
micropenis malformation and cryptorchidism were more common. In older children and adults, it is mainly manifested as
growth retardation, short stature and most of them have abnormal sexual development.'” ' Studies have found that there
are 100% growth hormone deficiency, 97.2% gonadotropin deficiency, 88.2% adrenocorticotropic hormone deficiency
and 70.3% thyroid stimulating hormone deficiency in patients with this disease.”® The growth hormone, gonadotropin,
adrenocorticotropic hormone and thyroid stimulating hormone in the patients of this study are obviously insufficient,
which is consistent with the literature report. In this study, the patient had a lack of growth hormone but no short stature.
On the contrary, the patient ‘s epiphysis was not closed and its height showed a continuous abnormal growth trend, which
was a rare feature of pituitary stalk interruption syndrome. A patient with pituitary stalk interruption syndrome was
previously reported in the literature. The patient had recurrent hypoglycemia since birth and had abnormal height growth
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Figure 2 The patient ‘s right wrist bone age film and pelvic magnetic resonance image.

Notes: (A) The epiphyseal line of the right distal ulna and distal radius was not closed, and the ulnar styloid process appeared. There were 8 ossification centers in the wrist,
and the uncinate process of the hook bone was mature. The scaphoid bone appeared dense white line, and the pea bone appeared. The epiphysis of the metacarpal bone was
not completely closed, and the medial sesamoid of the thumb appeared. (B) The uterus and bilateral ovaries were not shown, the pelvic wall structure was normal, and the
fat space around the rectum was normal.

at the age of 13, which was similar to the patient in this study.>’ Although growth hormone plays an important role in the
growth and development of the human body, some studies have found that in patients with growth hormone deficiency,
the levels of insulin and prolactin increase and play an antagonistic role in insulin-like growth factor binding protein-3,
which relatively increases the concentration of free insulin-like growth factor-1 in the blood, and ultimately makes
insulin-like growth factor-1 play a sufficient biological effect to promote human growth.”>** The concentration of
insulin-like growth factor binding protein-3 in the blood of the patient in this study was 2.63ug / mL (3.5-7.8ug/mL),
which was significantly lower than the concentration range of normal people, but it was also found that the concentration
of insulin-like growth factor in the blood of the patient was less than 15ng/mL (71-234ng/mL), and its value was also
much lower than the normal reference range, which was inconsistent with the literature report. There are also studies that
leptin can be used as a bone growth factor in patients with growth hormone deficiency, involved in promoting the growth
and development of the body.>> The patients in this study did not carry out the relevant test of leptin index, whether it is
related to the abnormal growth of height in patients with growth hormone deficiency remains to be discussed. In short,
the mechanism of the continuous growth of height in patients with growth hormone deficiency remains to be further
studied and explored.

The diagnosis of pituitary stalk interruption syndrome is mainly based on its clinical manifestations, laboratory tests
and imaging examinations. In this study, the patient ‘s height continued to increase abnormally, and now the height is
180 cm. In clinical diagnosis, it is necessary to pay attention to the identification of pituitary giant, familial high body,
Marfan syndrome and other diseases. The laboratory examination of pituitary stalk interruption syndrome is mainly
based on the hypothalamic-pituitary-gonadal axis, hypothalamic-pituitary-growth hormone axis, hypothalamic-pituitary-
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Table 2 Insulin-Induced Hypoglycemia Provocation Test

Notes: The patient's weight was 72 kg, and the peripheral blood glucose was 4.1 mmol/L 45 minutes after injection of recombinant human insulin injection |1U at 0.15 U/kg.Therefore, 14U of recombinant human insulin injection was
injected again at 0.2 U/kg.The patient developed hunger and thirst symptoms 40 minutes after the injection. IGF-1: insulin-like growth factor-1, IGFBP-1: insulin-like growth factor binding protein-3.
Abbreviation: NA, not available.

Ny pue NAA

ssaxdaro


https://www.dovepress.com
https://www.dovepress.com

Dove Wu and Xu

Table 3 Gonadorelin Stimulation Test (Gonadorelin 100ug)

Parameters 0 Minutes 25 Minutes 45 Minutes 90 Minutes 180 Minutes

Before Injection | After Injection After Injection | After Injection After Injection

LH (mIU/mL) <0.30 <0.30 <0.30 <0.30 <0.30

FSH (mIU/mL) 0.65 0.90 0.96 0.98 0.98

Notes: The luteinizing hormone and follicle stimulating hormone in serum were determined by electrochemiluminescence. The range of serum luteinizing
hormone in normal women is: 2.4mlU/mL < follicular phase < 12.6mIU/mL, 14.0mIU/mL < ovulation period < 95.6mIU/mL, |.0mIU/mL < luteal phases<
1'1.4mlU/mL, 7.7mIU/mL < menopause period< 58.5mIU/mL. The range of serum follicle-stimulating hormone in normal women is: 3.5mlU/mL < follicular
phase < 12.5mlU/mL, 4.7mlU/mL < Ovulation period < 21.5mIU/mL, 1.7mlU/mL < luteal phase < 7.7mlU/mL, 25.8mIU/mL < menopause period<
134.8mIU/mL.

Abbreviations: LH, Luteinizing hormone; FSH, Follicle-stimulating hormone.

thyroid axis and hypothalamic-pituitary-adrenal axis to reasonably evaluate the function of the anterior pituitary lobe. For
patients with urinary specific gravity less than 1.005, water deprivation pressure test was performed to evaluate the
function of the posterior pituitary lobe.?® The patients in this study were tested for pituitary and target gland function, and
the laboratory test results were consistent with the diagnosis of pituitary stalk interruption syndrome. Pituitary stalk
interruption syndrome has characteristic imaging findings. The characteristic MRI triads are absence or shortness or
thinning of the pituitary stalk, dysplasia or thinning of the anterior pituitary lobe, and ectopic T1 high signal in the
posterior pituitary lobe.'®?’ In this study, the pituitary volume of the patient was reduced, the pituitary stalk was absent,
and there was no T1 high signal shadow in the normal neurohypophysis, which seemed to move upward. The enhanced
scan of pituitary showed uniform enhancement and shallow sella, which was consistent with the literature report. It is
worth noting that when MRI examination finds pituitary stalk lesions, we should distinguish them from pituitary
inflammatory changes, pituitary or sellar tumors, vacuolar sella and optic septal dysplasia.”® In conclusion, MRI has
unique advantages and value in the classification and prediction of the severity of pituitary stalk interruption syndrome,
which is of great significance for the diagnosis and treatment of this kind of disease.

Pituitary stalk interruption syndrome is currently unable to be cured by drugs and surgery. Its treatment is mainly the
application of physiological doses of hormone replacement therapy, so it is very important to detect the lack of hormones
as early as possible.”” The principle of hormone supplementation is to give priority to the supplement of cortisol
hormones, and then supplement the remaining hormones that are lacking. Especially for patients with hypothyroidism,
thyroid hormone should be supplemented after cortisol hormone supplementation to avoid adrenocortical crisis. In this
study, the patients were found to have obvious deficiencies in growth hormone, gonadotropin, adrenocorticotropic
hormone and thyroid stimulating hormone. Therefore, oral physiological dose of glucocorticoid, estradiol valerate tablets
and levothyroxine sodium tablets were given for hormone replacement therapy. Studies have found that long-term use of
hormone replacement can increase bone mineral density to normal levels in patients with pituitary stalk interruption
syndrome.***! The bone mineral density of the patients in this study showed low bone mass. Considering that due to the
lack of hormones, calcium treatment was not supplemented during hospitalization. In short, patients with pituitary stalk
interruption syndrome should adhere to the use of hormone replacement therapy, regular follow-up, to avoid disease

progression.

Conclusion

Patients with X chromosome abnormalities with excessive height growth and congenital absence of the uterus and
ovaries are extremely rare, and there is no similar case reported in the relevant literature. Pituitary stalk interruption
syndrome is a very rare congenital disease. Its etiology and pathogenesis are still unclear and need further study. We
focus on this special case and review the relevant literature, hoping to provide a reference for the diagnosis and treatment
of the disease, so as to achieve early detection and timely medication intervention to avoid affecting the growth and
development of patients.
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