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A 17-year-old, nulligravid, presented with amenorrhea for three years after her menarche at 

14 years of age. Various symptoms emerged including decreased appetite, severe weightless, 

headache, stunted growth, regression of secondary sexual characteristics, weakness, 

somnolence and cold intolerance. Secondary amenorrhea and changes in the physical 

appearance were the main concerns prompting consult. Investigation revealed 

hypogonadotropic hypogonadism, cortisol deficiency secondary to decreased ACTH, 
hypothyroidism and normal prolactin. Transrectal ultrasound showed a small uterus, thin 

endometrium and compact ovaries. Skeletal age was delayed by almost two years. Cranial 

MRI showed R_ilthke's Cyst. History, physical examination and work-up lead to the diagnosis 

of panhypopituitarism secondary to a pituitary cyst for which she underwent bi nasal endoscopic 

transphenoidal surgery, excision biopsy of cyst. Patient was monitored postoperatively for 

complications and response to medical and surgical treatment. This paper aims to discuss the 

evaluation of secondary amenorrhea accompanied by various symptoms leading to a 
diagnosis of panhypopituitarism in the hope of helping clinicians recognize more serious 

disorders which may have secondary amenorrhea as an initial manifestation. 
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Introduction 

"Hypopituitarism is listed as a rare disorder by 

the National Institutes of Health (NIH), affecting 

less than 200,000 individuals in the United States. 

Internationally, hypopituitarism has an estimated 

incidence of 4.2 cases per 100,000 per year and an 

estimated prevalence of 45.5 cases per 100,000 

without gender difference." 1 

"The term hypopituitarism describes the 

deficiency of one or more of the hormones of the 

anterior or posterior pituitary gland. 

Panhypopituitarism indicates the loss of all the 

pituitary hormones but often is used in clinical 

practice to describe patients deficient in G H, 

gonadotropins, corticotrophin and thyrotropin in 
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whom posterior pituitary function remains intact. "2 

Snyder cited many possible causes involving mass 

lesions such as adenomas and cysts, as well as 
surgery to excise mass lesions while other causes 

include pituitary radiation, Sheehan's syndrome, 

infiltrative lesions, empty sella turcica, pituitary 

apoplexy and similar hypothalamic disroders. 3 

"Rathke's cleft cysts are congenital, non

neoplastic sellar and suprasellar cysts derived from 

the Rathke's pouch. "4 It is an abnormal fluid

filled ( cyst) sac usually found between the anterior 

and posterior pituitary glands which may grow to 

cause symptoms because it is compressing 

surrounding structures. 5 Rathke's Cleft Cysts 

(RCC) that cause symptoms are relatively 

uncommon accounting for less than one percent of 

all primary masses within the brain. 5 

Skugor and Hamrahian states that the sequential 

loss of pituitary hormones secondary to a mass 

effect is in the following order: growth hormone 



(GH), luteinizing hormone (LH), follicle

stimulating hormone (FSH), thyroid-stimulating 

hormone (TSH), adrenocorticotropic hormone 

(ACTH), and prolactin. 6 Patients with 

hypopituitarism may be asymptomatic, may 

manifest symptoms dependent on the type and 

severity of hormonal deficiency or may even present 

with non-specific symptoms. 3 

"GH deficiency causes a variety of signs and 

symptoms determined by the age at which patients 

present. Older children who have GH deficiency 

present with short stature and reduced growth 

velocity for their age. "2 Deficiency in LH and FSH 

result in ovarian suppression causing amenorrhea, 

infertility, decreased sex drive, decreased vaginal 

secretions, breast atrophy, and osteoporosis. 7 

Tiredness, cold intolerance, weight gain, 

constipation, dry skin and hair commonly 

characterize hypothyroidism. 2 "Deficiency of 

ACTH resulting in cortisol deficiency is the most 

dangerous and life threatening of the hormonal 

deficiency syndromes. With gradual onset over 

days or weeks, symptoms are often vague and may 

include weight loss, fatigue, weakness, depression, 

apathy, nausea, vomiting, anorexia and 

hyperpigmentation, or darkening of the skin. " 7 

Prolactin deficiency on the other hand, is the least 

threatening since the only clinical significance is 

the inability to breastfeed. 8 

Because of the wide spectrum of clinical 

manifestations, recognizing panhypopituitarism 

as the ultimate diagnosis may be a challenge and 

the underlying cause of this endocrine disorder 

such as a Rathke's cleft cyst, although benign, 

may not be identified and managed appropriately 

leading to dreadful complications. 

History 

I.K. is a 17 y/o, GO, who was brought to this

institution by her mother due to secondary 

amenorrhea of three years duration. She had her 

menarche at 14 years of age which lasted for one 

week, lightly soaking two pads per day. Since 

then, she became amenorrheic until one year later, 

when she started to experience decreased appetite 

accompanied by gradual weight loss and headache 

with no blurring of vision. There was no complaint 
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of cyclic pelvic pain. When she was 16 years old, 

she remained amenorrheic and was already noted 

to have severe weight loss, growth stunting and 

regression of breast development. She also 

complained of weakness, somnolence and cold 

intolerance. Patient had to stop going to school as 

a first year college student because of declining 

performance brought about by these symptoms. 

She also isolated herself from her friends and 

discontinued her social activities such as being a 

choir member at their church. She opted to stay at 

home most of the time because she felt embarrassed 

by the changes in her appearance. At 17 years of 

age, without resumption of menses as well as 

persistence of the other symptoms, her mother 

was prompted to bring her to the pediatric service 

in this institution for consult. She was then referred 

to the services of reproductive endocrinology and 

infertility and pediatric endocrinology. 

Patient is the third child among seven siblings. 

Past medical history is unremarkable except for 

dengue fever when she was 16 years old. She has 

strong family history of thyroid disease, 

hypertension and diabetes mellitus. She never had 

any sexual contact and her gynecologic history 

was unremarkable. 

On physical examination, patient was 

conscious, coherent and was not in 

cardiorespiratory distress. Her blood pressure was 

normal and the other vital signs were also within 

normal limits. She stood 4 feet and 5 inches tall 

and weighed 30 kgs with a very low BMI of 14. 7 

(Figure lA). She had coarse hair, dry and scaly 

skin (Figure 1 B,C) and had no axillary hair. Small 

amount of breast tissues were noted (Tanner stage 

3, Figure 1 D,E) with no nipple discharge. On 

inspection, the external genitalia were grossly 

normal with sparse and thin strands of pubic hair 

near the labia (Tanner stage 2, Figure 1. F,G). The 

hymen was intact and an opening of the vaginal 

introitus was noted. The rest of the physical 

examination findings were unremarkable. 

Blood hormone work-up (Table 1) revealed 

low serum FSH, LH, estradiol and normal serum 

prolactin. Thyroid function test showed low FT4, 

elevated TSH and normal total T3. Transrectal 

ultrasound (Table 3, Figure 2) showed a small 

uterus, thin endometrium and compact ovaries. 
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Figure 1. Pre-operative photos showing (A) stunted growth, 

severe weightloss; (B,C) dry and scaly skin;(D,E) Tanner 

stage 3 of the breasts;(F,G) Tanner stage 2 of the pubic hair. 

Impression at this point was secondary amenorrhea 

secondary to hypogonadotropic hypogonadism 

and a concomitant hypothyroidism. Further work

up showed decreased ACTH and cortisol and 

bone aging (Table 3, Figure 3) confirmed delayed 

skeletal age by 1 year and 8 months. Cranial MRI 

(Table 3, Figure 5) illustrated a cystic mass in the 

sella with an impression of Rathke's cleft cyst vs. 

cystic pituitary adenoma. The cystic mass was 

noted to be displacing the pituitary stalk and was 

closely abutting the optic chiasm. Clinical course, 

laboratory work-up and imaging studies lead to a 

diagnosis of panhypopitutarism secondary to a 

pituitary tumor. 

Thorough preoperative preparations were done. 

Evaluation by ophthalmology service revealed 

normal findings with no visual field defects (Figure 

4). There was no deficit during the neurologic 

assessment by the neurosurgery service. Patient 

was started on Prednisone 5mg once daily to 

correct cortisol deficiency prior to the correction 

of hypothyroidism with Levothyroxine 50 mcg 

once a day. Replacement of estrogen and 

progesterone were temporarily withheld and 

patient was given calcium supplementation. 

Additional CT scan after 6 months was done 

Figure 2. Transrectal ultrasound showing small uterus, thin 

endometrium and compact ovaries with no follicles. 

Figure 3. Bone age showing that the ossification centers of 

the hand are fused except for the proximal radius and ulna. 
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Figure 4. Normal visual field exam, A. OD and B. OS. 

Figure 5. MRI with contrast showing (A, B, F, encircled) large 

lobulated cystic mass with septations (1.51cm x 2cm x 1. 71cm); 

(D, encircled) peripheral enhancement in the sella; (C, E, 

arrow) an enhancing solid nodular component at superior 

aspect (0.8cm x 0.8cm x 0. 7cm); (E) expansion of the sella with 

superior displacement of pituitary stalk; (F) mass closely 

abuts optic chiasm (red arrow), ventricles normal in size 

(yellow arrow) 

showing predominantly thin-walled cystic sellar/ 

suprasellar mass with mass effect without 

significant change in size. The impression of 

Rathke's cyst or an intrasellar arachnoid cyst was 

strongly considered over a craniopharyngioma. 

Binasal endoscopic transphenoidal surgery, 

excision biopsy of cyst was eventually performed 

which was well-tolerated by the patient. 

Hydrocortisone 100 mg IV every 8 hours was 

started pre-operatively and was later on decreased 

after the surgery. Postoperatively, patient's fluid 

balance showed excessive urine output. She had 

elevated serum sodium and low urine specific 

gravity. She developed diabetes insipidus for 

which she was maintained on Desmopressin 50 

mcg every 12 hours. Daily monitoring of the two 

parameters (Table 2) showed improvement and 

patient was eventually discharged on the 5 th 

hospital day. Histopathology revealed fibrosis 

with compressed pituitary tissue consistent with 

cyst wall without evidence of malignancy. 

Two months postoperatively, physical 

examination revealed an increase in height (4'9") 

height, weight ( 3 7kg) and BMI ( 1 7. 7). Breasts 

were noted to develop to Tanner 4 and pubic hair 

was still at Tanner 2 but with thicker strands. 

Repeat FSH, LH, estradiol, ACTH and cortisol 

still showed decreased levels. Thryroid function 

test showed normal FT4 but decreased TSH. Serum 

sodium was slightly decreased and specific gravity 

was low. 
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Table I. Summary of serum hormones. 

Test 

Follicle Stimulating Hormone (FSH) 
Luteinizing Hormone (LH) 
Estradiol 
Prolactin 
Adrenocorticotropic Hormone (ACTH) 
Cortisol 

Thyroid Stimulating Hormone (TSH) 
Serum Free Thyroxine (FT4) 

Baseline 

0.76 
<0.10 
<5.00 
20.60 
4.65 

<1.0 
( taken in AM) 

9.24 
0.70 

Pre-operative 

<1.0 
2.65 
0.77 

Total Triiodothyronine (Total T3) 1.11 0.60-1.81 ng/mL 

Table 2. Monitoring for diabetes insipidus. 

Test Baseline Day 1 Day 2 
Post-op Post-op 

Sodium 148 157 150 
Potassium 4.6 3.7 4.2 
Chloride 111 125 121 
Specific Gravity (Urinalysis) 1.001 1.010 

Table 3. Complete report of imaging studies. 

Day I 2 months Normal Value 
Post-op Post-op 

0.500 0.48 3.5-12.5 mIU/mL 
0.233 <0.10 2.4-12.6 mIU/mL 

<5.00 <5.00 12.5-166 pg/mL 
4. 79-23.30 ng/mL

<1.00 7.20-63.30 pg/mL

5-25 ug/dL
2.057 0.03 0.34-5.6 uIU/mL
0.71 0.95 0.89-1.76 ng/dL

Day 2 2 months Normal Value 
Post-op Post-op 

142 133 136-145 mmol/L
4.2 3.5-5.1 mmol/L

110 98-107 mmol/L
1.020 1.001 1.002-1.030

Transrectal USG Small anteverted uterus (2.5cm x 2.5cm x 1.1cm); thin intact endometrium (0.13 cm); small compact 
ovaries, no follicles 

Bone aging The chronological age of the patient is 17 years and 8 months. The skeletal age based on Gruelich and 
Pyle method is compatible with 16 years (Tanner method at 14 7 /12- 17 1/ 12). The ossification centers 
of the hand are fused except for the proximal radius and ulna. Bone mineralization within normal limits. 
Impression: Skeletal age is delayed for the patient's age. 

MRI with contrast A large lobulated cystic mass with septations and peripheral enhancement is seen in the sella (1.51cm 
x 2cm x 1.71 cm). There is an enhancing solid nodular component at its superior aspect (0.8cm x 0.8cm 
x 0. 7cm). There is an expansion of the sella with superior displacement of the pituitary stalk. The 
cavernous sinuses are symmetrical and intact. Cystic mass closely abuts the optic chiasm. 
Gray-white matter differentiation is preserved. Midline structures are in place. No acute territorial 
infarct or acute intracranial hemorrhage seen. Cisterns not affected. Ventricles normal in size and 
configuration. The brainstem and cerebellum are intact. The cerebello-pontine angle and pineal regions 
clear. Contrast study shows no abnormal parenchymal or meningeal enhancement. 
Impression: Findings in the sellar/suprasellar region may relate to Rathke's cleft cyst, less likely a 
craniopharyngioma considering the patient's age or cystic pituitary adenoma. The nodular enhancing 
lesion above it may also be a hypothalamic hamartoma or glioma. However, germ cell tumors or even 
pilocytic astrocytoma are likewise possible. 

CT Scan In correlation with prior MRI, again demonstrated is the widened sella with a 1.5 x 2xl. 7 cm thin-walled 
cystic sellar/suprasellar mass. There is no evidence of a normal residual pituitary gland parenchyma 
identified. The pituitary stalk is superiorly displaced with an associated focus of calcification. The 
superior margin of the mass is likely indenting the optic chiasm. There is no evidence of acute territorial 
infarct and intracranial hemorrhage. There is no focal parenchymal mass lesion. The ventricles are 
normal in size and configuration. The cisterns and sulci are not effaced. Midline structures are in place. 
The cavernous sinuses are symmetrical. The brainstem and cerebellum are preserved. There is 
satisfactory enhancement of the major vessels. No abnormal parenchymal or meningeal enhancement 
seen. Impression: Predominantly thin-walled cystic sellar/suprasellar mass with mass effect as discussed 
but without significant change in size when compared to previous study. Considerations include Rathke 
cleft cyst or intrasellar arachnoid cyst and least likely craniopharyngioma. 



Although she still experienced occasional 
headaches, she regained her appetite and has 
improved greatly symptomatic wise. She went 
back to choir practices and will be studying again 
in the next school year. 

Discussion 

Panhypopituitarism, as previously described, 
is the loss of all pituitary hormones and may have 
different manifestations. Brar, et al. states that it 
is a serious endocrine illness that requires early 
recognition and prompt treatment to avoid its 
severe deleterious effects. High index of suspicion 
is required to seek hypopituitarism in patients 
with non-specific symptoms such as fatigue and 
malaise. 9 This case, however, presented initially 
with secondary amenorrhea persisting for 3 years. 
Amenorrhea and changes in the physical 
appearance prompted consult and together with 
the sequential emergence of the other symptoms, 
directed the evaluation and work-up of the patient 
eventually arriving at a final diagnosis. 

Primary 

! 

-
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Pregnancy is the most common cause of 
secondary amenorrhea 10 and should always be 
ruled out in women of reproductive age 
experiencing amenorrhea. A pregnancy test was 
not performed in this case since patient has already 
been amenorrheic for three years and pregnancy is 
an unlikely cause of the patient's complaint. 

Since pregnancy has been ruled out, a rational 
and systematic approach to evaluate amenorrhea 
was carried out. Fritz and Speroff proposed an 
algorithm (Figure 6) for a straight forward 
evaluation of amenorrhea. The amenorrhea 
experienced by the patient had no accompanying 
cyclic pelvic pain and crytomenorrhea. Physical 
examination revealed an intact hymen with visible 
vaginal introitus and ultrasound findings confirmed 
the presence of uterus, ovaries and no transvaginal 
septum. Disorders of the genital outflow tract and 
uterus can then be ruled out. Patient did not have 
any history of endometrial or endocervical 
curettage making iatrogenic causes of amenorrhea 
such as cervical stenosis or intrauterine synechiae 
(Aherman's syndrome) improbable. 

AmenolThea 

Secondaty 

-

Figure 6. Modified algorithm for evaluation of amenorrhea (Fritz, M. and Speroff, L. Clinical Gynecological 

Endocrinology and Infertility, 8th ed), slightly modified to include cervical stenosis and synechiae) 
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The Practice Committee of the American 

Society for Reproductive Medicine emphasized 

that FSH, TSH and prolactin are initial laboratory 

tests which can be valuable in identifying the most 

common causes of amenorrhea. 11 

Hyperprolactinemia can be readily ruled out since 

the serum prolactin of the patient was normal. 

Patient's symptoms of somnolence and cold 

intolerance as well as deranged thyroid function 

test (low FT4 and elevated TSH) were compatible 

with hypothyroidism and may be contributing to 

the patient's condition. Patient's complaint of 

amenorrhea for 3 years and regression of breast 

development, physical examination findings of 

delayed Tanner staging for breast and low serum 

FSH, LH and estradiol all contributed in 

strengthening the diagnosis of hypogonadotropic 

hypogonadism. Likewise, low levels of both FSH 

and estradiol ruled out disorders of ovarian failure 

(hypergonadotropic hypogonadism). At this point, 

a pituitary or hypothalamic mass was believed to 

be the underlying cause of patient's headache 

among the various other symptoms. MRI done 

revealed an intrasellar mass, possibly Rathke's 

cyst which was already displacing the pituitary 

stalk and was closely abutting the optic chiasm. 

The presence of a pituitary cyst already causing 

mass effect strengthened the impression of 

panhypopituitarism. Additional procedures, were 

therefore done to test for the involvement of the 

other hormones. Serum ACTH and cortisol were 

both decreased accounting for the manifestation 

of decreased appetite, weightloss, weakness and 

delayed Tanner staging for pubic hair. Patient's 

symptom of growth stunting and bone aging which 

showed a skeletal age of a 16-year-old (delayed by 

1 year and 8 months) suggested a probable growth 

hormone deficiency. 

Although the symptoms collectively 

contributed to the diagnosis of panhypopituitarism, 

this case presented a different sequence in the loss 

of hormonal function compared to the sequential 

loss proposed by Skugor and Hamrahian. 

Nevertheless, the disorders accompanying the 

hormonal deficiencies were recognized. Although 

growth stunting and delayed secondary sexual 

characteristics were the foremost concerns of the 

patient, hypothyroidism and cortisol deficiency 

were more senous conditions at the time of 

diagnosis requiring close attention. 

Hypothyroidism observed in the patient was 

not an isolated disease causing amenorrhea .but 

was associated with cortisol deficiency. Abdulatif 

proposed that "there is impaired sensitivity of the 

thyroid gland to TSH in hypocortisolemic states 

that alters thyroid hormone secretion, or perhaps 

there is stimulation in deiodination from T4 to T3 

and reverse T3. " 12 This is a logical explanation for 

the elevated TSH (instead of decreased as what is 

expected in panhypopituitarism), decreased FT4 

and normal T3. Hypothyroidism in the patient 

could have also contributed to her poor growth 

and delayed bone age.2 

Among all the disorders, cortisol deficiency in 

the patient was one of the most serious and dreadful. 

"If the deficiency comes on rapidly or become 

severe, Addisonian crisis may occur. Symptoms 

may include confusion, stupor, psychosis, 

abnormal electrolytes (low serum sodium, elevated 

serum potassium), and vascular collapse (low blood 

pressure and shock), which can be fatal. " 7 

Identifying secondary cortisol deficiency was of 

utmost importance not only because of its 

symptoms but because of the need for appropriate 

management. After diagnosing hypothyroidism, 

it is but logical to treat it. However, if thyroid 

hormone replacement is given to a patient with 

impaired ACTH reserve, this may precipitate an 

adrenal crisis, emphasizing the need for 

glucocorticoid replacement before giving thyroid 

hormone replacement. 13 Patient was started on 

Prednisone initially and was given Levothyroxine 

later on to correct both cortisol deficiency and 

hypothyroidism. She was then prepared for the 

surgical procedure. 

"In appropriate patients in whom progressive 

symptoms that are directly referable to RCCs 

develop and in those with visual field deficits or 

underlying laboratory evidence of endocrinopathy, 

surgical drainage of RCCs remains the preferred 

treatment option." 14 Woo Mok Byuna stated that 

cyst aspiration and partial removal of Rathke's 

cleft cyst is regarded to be sufficient and few 

recurrences have been reported.4 This emphasizes 

the importance of preoperative diagnosis so an 

additional CT scan was performed prior to the 



procedure to rule out craniopharyngioma which is 

more recurrent compared to pituitary cysts such 

as RCC and arachnoid cyst. Although MRI is the 

modality of choice in the detection of RCCs and 

is superior to CT scan for evaluating RCC mass 

extension, CT scan can depict small amounts of 

calcium which can indicate an alternative 

diagnosis, such as craniopharyngioma. 15 

Patient was noted to have excessive urine 

output after the surgery and she was noted to have 

hypernatremia and low urine specific gravity. This 

is due to Antidiuretic Hormone (ADH) deficiency 

causing diabetes insipidus which may occur 

after transsphenoidal surgery, but is rarely 

permanent. Treatment is done by replacement of 

antidiuretic hormone such as DDAVP, a synthetic 

type of ADH which was given to the patient. 

Patient was then sent home with maintenance 

medications for cortisol deficiency, 

hypothyroidism and diabetes insipid us. Vance 

emphasized that replacement of gonadal steroids 

and growth hormone should be assessed and 

prescribed after surgery as indicated by appropriate 

studies. 

Two months postoperatively, repeat hormonal 

assays still showed decreased gonadotropins and 

estradiol, ACTH and cortisol. These results may 

still be an expected effect of the surgery. As 

proposed by Fatemi et al, "new hypopituitarism 

occurs most commonly in patients with tumors 

larger than 20 mm in size, whereas hormonal 

recovery is most likely to occur in younger non

hypertensive patients." 16 Patient in this case has a 

good prognosis for hormonal recovery. Thyroid 

function test showed subclinical hyperthyroidism 

having a normal FT4 but this time with low TSH 

depicting the need to lower Levothyroxine. 

Although patient still had low levels of pituitary 

hormones, patient was observed to be clinically 

asymptomatic. She no longer complained of 

decreased appetite, weakness, somnolence and 

cold intolerance. Patient was also noted to have 

increase in height, weight, BMI and advancement 

in the development of her breasts with Tanner 

stage 4 (Figure 7). According to Vance, resumption 

of menses in premenopausal women usually occurs 

3 to 4 months after surgery and if this does not 

occur then cyclic estrogen and progesterone 
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replacement is indicated. Moreover, the author 

emphasized that future fertility is preserved and 

that pregnancy is possible with administration of 

gonadotropins. 13 

A 

Figure 7. (A) Pre-operative photos; (B) 2 months post-operative 

photos. 

In summary, the patient's presentation of 

amenorrhea propelled the investigation leading to 

the final diagnosis of panhypopituitarism secondary 

to a Rathke's cleft cyst. The process of detailed 

history-taking and physical examination, targeted 

blood work-up and imaging studies and the 

systematic evaluation of a usual symptom such as 

secondary amenorrhea as well as considering all 

the other non-specific symptoms, became 

significant tools in coming up with a single and 

most plausible diagnosis allowing appropriate 

medical and surgical management and sufficient 

preparation for expected complications. This case 

illustrated the importance of careful evaluation of 

even a common complaint like secondary 

amenorrhea as it may be a manifestation of an 

uncommon and more serious disorder such as 
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panhypopituitarisrn secondary to a Rathke's cleft 

cyst. 
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