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Kalimann's syndrome is a rare neuronal migration disorder characterized by hypogonadotropic
hypogonadism and anosmia or hyposmia. This case details a 30 year-old fgmalq \yho
presented with primary amenorrhea, delayed pubertal development and hyposmia. Clinical

parameters and hormonal assays were consistent with hypogonadotropic hypogonadism.

Transvaginal sonography revealed

infantile uterus and small

ovaries. Magnetic

resonance imaging (MRI) of the brain validated our diagnosis revealing aplasia of bilateral

olfactory bulbs and shalliow olfactory sulci. Hormonal replacement therapy has been

instituted

1o promote breast development and avoid the detrimental effects of estrogen deﬁpiency. A
thorough evaluation to identify possible co-existing anomalies is in progress. This paper

highlights an algorithm that effectively

utilizes modalities available

in our setting to

establish diagnosis in patients presenting with primary amenorrhea.
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Introduction

The clinical assessment of amenorrhea can be a
diagnostic challenge due to its complex and varied
ctiologies. Diagnostic possibilities can have serious
consequences if not recognized and treated effectively.
However, when approached logically and systematically,
evaluation can be straightforward.

Kallmann's syndrome is an inherited disorder
characterized by hypogonadotropic hypogonadism and
hyposmia or anosmia.' Initially reported by Aurceliano
Maestre de San Juan in 1856°* and later tdentified asa
clinical entity by Franz Josef Kallmann in 1944, 1t is
seldom encountered chinically with an incidence of
1:10,000 in males and 1:50,000 in females. ' Kallmann's
syndrome 15 an anomaly of neuronal migration wherein
cells that differentiate into gonadotropin releasing
hormone (GnKH) fail o migrate along fascicles of
vomeronasal and terminalis nerves into the forebrain * '
This arrest in migration results in different degrees of
luteinizing hormone (LH) and follicle stimulating
hormone (FSH) deficiencies lcading to amenorrhea,
clinical evidence of hypogonadism and incomplete
maturation of secondary scxual characteristicy, %10
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Abnormal development of olfactory placode results in
improper development of olfactory bulbs and sulcileading
to anosmia or hyposmia. i*

Despite the classical features of Kalimann's
syndrome, its diagnosis can be casily overlooked if not
appropriately investigated, Furthermore, the presence
of associated developmental anomalies should be
scrutinized. This case will highlight systematic deduction
of a patient with primary amenorrhea, delayed puberty
and hyposmia to establish a rare diagnosts.

The Case

A 30 year-old female was referred to our section due
to primary amenorrhea, delayed pubertal development
and hyposmia.

Atage 19, she was 4 feet (121 ¢m)tall, weighed 30]‘8
and had not developed secondary sexual characteristics
such as breast budding or pubic hair. At age 20, she
noted gradual increase in body weight followed by growth
Spurtuntil she reached her present height (154 cm). Breast
and pubic hair development were, likewise, noted but
eventually ceased to Progress.



Due to financial constraints, no medical consultation

15 done antil age 29 when she was seen by a gvnecologist
E menorrhea. A transvaginal ultrasound was done
for. :% llma an infantie uterus, atrophic endometrium and
% ‘.‘: <ualized ovaries. She was referred toa reproductive
nor:oc;mmog;st and physical examination at this time
f:n".‘ce.ic.'(j Tanner stage 3 breast and pubic hair development
;:d infantile genitalia. Hormonal evaluation was
pcrformed revealing low serum FSH and normal estradiol,
prolactin and TSH levels ('l"ablc 1). Ka.ryotypc
determination was done revealing 46.X)§ (Figure 1).
Financial constraints prgcludcq magnetic resonance
gmagmg(MRl)of the bram. Patient was treated as a
case of hypogonadotropic-hypogonadism, probably
Kallmann's syndrome. She was started on Estradiol
(Progynova) 1 mg OD. Breast enlargement and monthly
withdrawal bleeding were noted, 8 days in duration,
consuming 3 pads per day with associated dysmenorrhea.
Medication was discontinued after 6 months of treatment
due to inadequate finances. She was, again, amenorrheic

after cessation of medical therapy. She was subsequently
referred to our mstitution.

Table 1. Results of hormonal assay,

Hormonal assay Panent’s values Normal values"
Serum FSH 1.27mlU/ml 5-20mIU/ml
Serum LH 0.30miU/ml 3-20mIU/ml
Serum estradiol 79.29 pg/ml >40 pg/ml
TSH 3.01 ulU/ml 0.45-4.5 uIU/ml
Prolactin 3.80 ng/ml <20 ng/ml
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Figure 1. Karyotype 46, XX.

Patient has no history of hypertension, diabetes,
asthma, thyroid problems, galactorrhea or cancer. She
had no previous surgery, chemotherapy orradiotherapy.
She 1s the 6th child of 6 siblings and the tallest in her
tamily. All other members have height range of 149-152
cm. No other sibling exhibited delay in pubertal
development. She has a family history ofhypertensionon
her maternal side. She has no family history of birth
defects, mental retardation, infertility or early MeNoOpause.
She 1s a college graduate (computer programming) and
currently works as a maid.

Menarche was noted at 29 years old after instituting
estradiol treatment, Prior totreatment, she had no history
of cyclic pelvic pain, hypogastric or introital masses.
Sexual debut was at 26 years of age with dyspareunia.
Subsequent episodes of sexual contact had episodes of
dyspareunia and minimal vaginal bleeding. She had two
monogamous sexual partners. No contraceptives were
used. She had no previous pregnancy, history of
abnormal vaginal discharges or sexually transmitted
diseases.

She is a2 non-smoker, with occasional intake of
alcoholic beverages. She has no history of substance abuse.

Review of system revealed presence of hyposmia
since childhood. She had no weight loss, anorexia,
vasomotor symptoms, visual or hearing disturbances,
galactorrhea, bowel or urinary complaints. Her height
and weightare 154 cmand 55 kg, respectively. Body mass
index is within normal®' (23.2 kg/m’). Vital signs are
stable. Nasal septum is midline, turbinates complete
with pinkish mucosa and minimal discharge, (+)
anosmia, bilateral nares. No high-arched palate, webbed
neck, anterior neck masses or signs of hirsutism noted.
Breasts (Figure 2) are symmetrical, Tanner stage 4, with
no masses or nipple discharges. Waist circumference is 86
cm. External genitalia (Figure 3) is normal, Tanner 4
pubic hair development. On speculum exam (F igure 4),
the cervix is smooth, closed with viscid mucus on external
0s. Pelvic exam revealed: 1) firm, closed Cervix,
2) retroverted, small uterus and 3) no adnexal mass.
Extremities were unremarkable with normal arm span
(155 cm). Neurologic exam was essentially normal, apart
for bilateral anosmia.

Our working impression was primary amenorrhea
secondary to hypogonadotropic hypogonadism, to
consider Kalimann's syndrome. Transvaginal sonography
(Figure 5) revealed a small retroverted uterus measuring
2.6cmx2.8cm x 2.1 cm with thin endometrium (0.20 cm)
and small ovaries (right ovary 1.2ecm x0.9cm x 0.8 cm
andleftovary 1. 3cmx0.8cmx 0.5 cm). Serum LH values
were low (0.30 mIU/ml). Magnetic resonance imaging
(MRI) of the brain was done revealing normal pituitary
gland, absence of bilateral olfactory bulbs and shallow
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Discussion

Menarche is a critical biomarker in the reproductive
life of females ' lts average age of onset for varied
populations worldwide range from 11.2 10 13.5 vears
old " Recent studies of Filipino women revealed an
average age of menarche at 12.8-13.8 vears 'Y Thus,
women fulfilling any of the following criteria should
be evaluated:™ 1) no menses by age 14 in the absence
ol growth or development of secondary sexual
charactenstics, 2) no menses by age 16 regardless ofthe
presence of normal growth and development of secondary
sexual charactenistics, and 3) women who have
menstruated previously, however, no menses for an
interval ol time equivalent to a total of at least three
previous cycles or 6 months.

The evaluation ofamenarrhea requires a rational and
efficient approach, particularly in low- resource settings.
such as the Philippines. Diagnosis has traditionally been
categorized into primary and secondary amenorrhea
However, this approach serves little practical purpose and
can even be misleading due to similar etiologies.'***
Assessment  should include four anatomically and
functionally distinct structural components that provide
a natural and useful hierarchy for diagnosis'™ 1) genital
outflow tract and uterus, 2) ovary, 3) pituitary and
4) hypothalamus or central nervous system. Evaluation is
geared towards determining the functional integrity of
cach compartment, beginning at the lowest level and
progressing systematically to the higher levels of the
system until the cause 1s determined.

The genital outflow tract of our patient, although
underdeveloped, is essentially complete. Previous history
of sexual contact, albeit with episodes of dyspareunia,
implies an adequate vaginal canal. Furthermore, the
presence of withdrawal bleeding after starting oral estradiol
infersa patent outflow tract. Absence of previous uterine
surgery or manipulation excludes iatrogenic causes of
outflow tract disorders. Visualization of the cervix on
speculum exam and pelvic examination revealing a
small cervix and uterus further eliminates outflow tract
disorders. Physical examination findings were further
substantiated by transvaginal sonography

Breast and pubic hair development are vital markers
of estrogen and androgen production and exposure,
Thelarche and pubarche are closely linked and progress
in - parallel.™ Similar changes were observed in our
patient. Incontrast, the presence of asvmmetrical advanced
breast development with absent or scant pubic hair growth
is a classical sign of androgen insensitivity syndrome
(AIS)ortesticular feminization.

The next level of evaluation s focused on ovarian
funcuion. Abnormalities of ovanan function are the most



weighe paas sed bespha pccdleretom PViberidl chasges,
Bowever, ceased 1o pergpews 6 Al mateny (Vasses
5). Advascemens (et Covekapmenl was st Art
Goring stake Arnyd oxzadad bwrvrse: haltag T eeoe
4 opon dncontiavasion of melicatios. Acorinyy.
cteogen prodection wis wetially wstficwene Merweres
W transent sad Cyemeually malorgies

Chacally, sernan evtradsok levels ase casy (0 e,
rriitovely sncagensive pnd dbjerve, oweves levels can
focticate exratically 2ol Gaeeelone, can e muslradong "
A rasdons etzadach cotsrniratioon preaies ten i yy/ =i
nlkua‘zmdwmﬂaﬂu'

standands,” ”mmumwﬁxm
bused om the World Healts Orgassasturn (WHO) Asce
Pacific Repon 200) guidelines on vhoyiny. ™ Her wain
corrwenlevence (46 cm) s, eowne, grrate s U) om o
o vabse Yo Asians® eefiecive oA adiprncty lo addston

somogragiey o wse patiens besared 8 s eadoesetrisen
(020 con), refiecsiog swsonantizlty low level of estrogen
prodoction. Overall, the deration of emennoritea and
iy Chamical hestimry and leatnees are Some iwnpEATaee atd
waefol lon sssesnng ovanas functm.

The servm FSH comcentrataon 15 an inlmect mezssse
of ovarias fuscwn,. The normal leedack ckatnastg

CHEWENT GVRAR CHLVIEE PRAWTE el P
mmmumm%
rsid cavit » Comnpeneaery wercasr 8 PR otee,
g peammlary oovaries arsler SOVERTET Sl exug.
seczenon. Thass, sewssil of ioym serve FIH ot sl g,
he gresesce of fescionn oveces fGlutes, winle o
deviead sersms PUH Comerttrad st 2 4 SR 0l gy,
oA evasien follicates deghesos o faluee " The 5oy
assey of o patiess (1 27 =8/ ol ) s consestesr wiy ,

w sz (<2 dbld)m,.

byprgeie mibes. Low ey o
e R s wm
prwsary fescTrs o8 Byprrealesee =i tiey T4

Commucn canizs A CDawmt BUoVERion sud
ETeTarTers s 83 DYPerpriBCSaTIi Ul Ty
diseeders shodd, Skewne, bt calivlel ™" Somym
perhacrs pud THH cien b cwrptuee WTR s Fied oo
emrplak at toe ot o eviicesas v bachvae ey,
wm dagrenes Serwen prdacas enl T5H vabues of gy
PETE0T R2T WIZECE COXRSEl

Having dexdy detucet e Rrpogeadonsuy
bypogneadsc stice o OnT GREETE. W D SOW poueed
with mestigetion oz prszacy 2l Ryplitiame
disrnders. Wien e B no Sz cxpiesason
Eypgmal i Rypg At wact o sgndicn
paysice, seertional or exexxyzal strr, =mapug e
St W Al S B W Bty SISy ey
pustary sl bypraizene cavwes Megnenc seyutiassy
mapag (ME3) wis gadoionssey Comteas = e mefid
oA cornce Sue 1 T sy 2ol accuracy fon dee=nn
A dhecrminies weSio sl nezs e wilis rezces *

A Castasc chimical feaeney of onx paiems, vk
cline s eagaones, 3 (oe Destoey of Eyposce=z ksclused
Dypogmadlorrop  Eypopmadnes WIS uaCcErs
kypcmoncs o :aomema s characenstx of Kilmuas
sysdeone ' Alxragts oo of e Kalmaael's syulmmy
Cuscs ace vprxadac, Sxre miades of miwrsamce kpe te=
reporied: K chromosome Soked (KALT), ssavmmd
domenees (KALZ) ead actosomal recessve (KALS) ™
The dassacal X -facked form of the Suordes s cammel i
variery of graetic sanines 1= tae WAL peoelncmetos
the short 2o of the X cheommonme, X2l 3) escoling
azosemn-l, 2 newral albeson mxlersie St grasnes
magration of GaR H sevruns 2né olfscory sesooms By
the oifacsory placode to the Dypoctaleess ducug
cmbryos devdlopmess ™

The features of Kalimass's vysérome as ¥
Categorizrd 2 repidncive gad son. prprbwET TR
cepeoductive featores for lemzles mcisde ‘oo
paberty xod primary amencerhes, tired m ooy e
235 well 23 poanly defined socondary sexnal CogacErsE
end infentility. Primary amesorrses ocus ¥
spprovimsitely P0% of cases of dapEE



26

common overall cause of amenorrhea and include a
wide variety of disorders from ch:qmc anovulation
(PCOS, obesity, thyroid disorders and
hyperprofactinemia) (o complete ovarian fatlure, The
most obvious measure of ovanan function is estrogen
production,'” Unfortunately, symptoms and signs of
estrogen deficiency such as genitourinary atrophy develop
gradually and are not commonly observed inyoung women.
Vasomotor symptoms typically are absent in women with
hypothalamic dysfunction. Breast development is a
relinble indicator of estrogen production or exposure to
exogenous estrogens.'” During her early 20's our patient
noted breast development to Tanner 3, preceded by
weight gain and height acceleration. Pubertal changes,
however, ceased to progress to full maturity (Tanner
3). Advancement of breast development was again noted
dunng intake of oral estradiol, however, halting at Tanner
4 upon discontinuation of medication. Accordingly,
estrogen production was initially sufficient, however
was transient and eventually inadequate,

Chinically, serum estradiol levels are easy to obtain,
relatively inexpensive and objective, however levels can
fluctuate erratically and, therefore, can be misleading, "'
A random estradiol concentration greater than 40 pg/mL
indicates the presence of functional ovarian follicles. '
Qur patient’s estradiol levels are, thus, within normal
(79.29 pg/ml), however, are not in conformity with her
clinical features and presentation, which are more
consistent with hypogonadism. Such results may reflect
peripheral sources of estrogen, taking to account that
our patent’s BMI, although normal by international
standards,"” has been heralded as overweight for Asians
based on the World Health Organization (WHO) Asia.
Pacific Region 2001 guidelines on obesity.'* Her waist
circumference (86 cm) is, likewise, greater than 80 ¢cm cut-
off value for Asians' reflective of adiposity. In addition,
normal estradiol levels can be noted during premature or
normal perimenopause and occur sporadically in women
with hypothalamic amenorrhea. Other methods for
assessing the level of ovarian estrogen production include
clinical character of cervical mucus, progestin challenge
test and endometrial thickness by transvaginal
ultrasonography.'” Physical examination of our patient’s
gemital tract revealed minimal viscid cervical mucus
within the external os in contrast to clear, watery, abundant
cervical mucus indicative of estrogen action. Transvaginal
sonography of our patient denoted a thin endometrium
(0.20 ¢m), reflecting substantally low level of estrogen
production. Overall, the duration of amenorrhea and

other clinical history and features are more important and
useful for assessing ovarian function.

The serum FSH concentration 1s an indirect measure

of ovarian function. The normal feedback relationship

between ovartan estrogen production and pitui(ary
gonadotropinsecretion dictates that low estrogen Jeyel
should cause a compensatory increase in FSH relegs,
to stimulate ovarian follicular development and estrogey,
secretion. Thus, normal or low serum FSH level indicates
the presence of functional ovarian follicles, while aq
clevated serum FSH concentration is a reliable indication
of ovanan follicular depletion or failure. "¢ The FSH
assay of our patient (1.27 mIU/ml) is consistent with ,
hypogonadotropic state (<3 miU/ml) OCCUrring in a
background of hypogonadic milicu. Low levels of
gonadotropins and hypogonadism herald abnormg)
pituitary function or hypothalamic amenorrhea 01

Common causes of chronic anovulation and
amenorrhea such as hyperprolactinemia and thyroid
disorders should, likewise, be excluded.'"'* Serym
prolactinand TSH can be measured with serum FSH and
cstradiol atthe outset of evaluation to facilitate efficiency
in diagnosis, Serum prolactin and TSH values of our
patient are within normal.

Having clearly deduced the hypogonadotropic
hypogonadic state of our patient, we can now proceed
with investigation for pituitary and hypothalamic
disorders. When there is no clear explanation  for
hypogonadotropic hypogonadism such as significant
physical, nutritional or emotional stress, imaging is
indicated to exclude tumors and to help distinguish between
pituitary and hypothalamic causes. Magnetic resonance
imaging (MRI) with gadolinium contrast is the method
of choice due to its sensitivity and accuracy for detection
of abnormalities within and near the sella turcica. '®

A distinct clinical feature of our patient, which
clinches diagnosis, 1s the history of hyposmia, Isolated
hypogonadotropic hypogonadism with associated
hyposmia or anosmia 1s characteristic of Kallmann
syndrome.'"* Although mostofthe Kallmann's syndrome
casesare sporadic, three modes of inheritance have been
reported: X chromosome-linked (KAL1), autosomal
dominant (KAL2) and autosomal recessive (KAL3)."”
The classical X-linked form of the disorder is caused by a
variety of genetic mutations in the KAL gene (located on
the short arm of the X chromosome, Xp22.3) encoding
anosmin-1, a neural adhesion molecule that promotes
migration of GaRH neurons and olfactory neurons from
the olfactory placode to the hypothalamus during
embryonic development, '

The features of Kallmann's syndrome can be
categorized as reproductive and non- reproductive. The
reproductive features for females include delayed
puberty and primary amenorrhea, noted in our patient,
as wellas poorly defined secondary sexual characteristics
and anfertility.  Primary amenorrhea occurs 10
approximately 90% of cases of idiopathic



Jotropic hypogonadism.* Adph females havc
pogona -ast development, although in some patients
nOb:;mst normal.”’ The presence of pubic hair,
i may ,"c aa normal adrenarche,” helps to distinguish
ceflecting hose witha constitutional delay of puberty in
them from ¢ arche typically alsoisdelayed. "’ Girls before
whoma'd;g:c normal stature, but the pubertal growth
puberd not occur. Stature retardation 1s very rare, but
sP“"doe.s( the absence aof long-bone epiphyseal closure
m CO“."ath'csc patients' frequent cunuchoid aspect and
c.\'plamfa"n“& Ourpatient claims growth spurt occurring
“l".t 'Vchc, fa}ly 20's, and such a delay might explain her
‘:;:t?gc tallness, albeitonly 154 cm, in comparison to her
family members, | |
Non-reproductive fcatures' mclude anosmia or
pyposmia, unilateral renal aplassa. Mirror movements,
censorineural  deafness, high-arched ?al?te. eye-
movement abnormalities and dental a.gencsxs.." Anosmia
iccommonly missed unless the physician specifically asks
ortests forit.  However, variants have been described
in which the sense of smell is intact or only decreased
Retarded bone maturation, osteopenia and osteoporosis
are frequent when the gonadotropin deficiency is
discovered in adulthood reflective of estrogen deficiency ™
The diagnosis of Kallmann's syndrome is established
by the presence of suggestive clinical and laboratory
findings consistent with hypogonadotropic hypogonadism
and the absence of secondary causes of hypothalamic
hypogonadism. The first step in diagnosis is a
comprehensive personal and family history, detailed
physical examination with astute appraisal secondary
sexual characteristics. It is ideal to perform a
semiquantitative assessment of olfaction to detect
hyposmia or anosmia using a smell identification kit,
Body mass index should also be calculated. Laboratory
tests should be limited to assessing the levels of LH,
FSH, PRL and estradiol. Plasma LH. FSH and estradiol
concentrations are often low in women, sometimes being
acarthe detection limit. Plasma estradiol concentrations
seemto correlate with breast development, Inthe absence
ofbreast development, Circulating estradiol concentrations
ire very low to undetectable, While estradiol is
detectable with a  sensitive assay when breast
development exceeds Tanner stage 2,” as observed in our
Patient, Intravenous administration of 100ug GnRH
Provides no extra diagnostic information relative to
baseline gonadotropin levels, butits outcome reflects the
severity of the gonadotropin deficiency.”

MRI has been useful in the detection of structural
bnormalities involving the olfactory tracts, 7 optimally
Visualized using coronal planes. The olfactory bulb is
10rmally seen as well- defined structures along cribriform
Plate, while the olfactory sulci are seen between gyrus

lietle 0F

rectus and medial orbital gyrus °
fast spin echo T2-weighted and
the preferred sequences

the olfactory system 2 »

" High resolution coronal
Tl-weighted Images are
for morphologic evaluation of

Reported abnormalities include unilateral or bilateral
agenesis or hypoplasia of the olfactory bulbs, tracts and
sulel #1132 14 4 study by Fucrxer ™ comparing the
olfactory bulbs, sulci and frontal lobes in normal versus

Kallmann's syndrome patients, the olfactory bulbs were
normally located immediately behind the crista gally,
measunng6to 1l mmin lengthand 210 3.2 mm in width.
However, in patients with Kallmann's syndrome. the

olfactory bulbs were not visualized and hypoplastic sulci
were hardly visible with sizes less than or equalto | ¢m.
These findings are analogous to our patient, wherein MRI
stated the absence of bilateral oifactory bulbs and shallow
olfactory sulci (Figure 3). The ability of MR to detect
morphological anomalies of the olfactory system is
particularly useful for patients too young to undergo
meaningful testing of olfaction or to test the hypothalamic-
pituitary-gonadal axis, 275

Pelvic sonography should always be performed to
evaluate the uterine size and endometrial thickness, as
well as size and follicles of the ovary * % The small
uterus and ovaries visualized on the patient's ultrasound

represents her over-all hypogonadal state (Figure 3).
Renal ultrasound examination should be doneto exclude
renal malformation or agenesis.?

Inoursetting, the following diagnostic tests are readily
available: 1) pelvic ultrasound (transvaginal/transrectal/
transabdominal), 2) serum FSH, 3) serum estradiol,
4)serum TSH, 5) serum prolactin, 6)serum testosterone,
7) karyotyping and 8) magnetic resonance imaging
(MRI). Access to these tests enables us to device an
algorithm that could facilitate diagnosis and management
of primary amenorrhea (Figure 7). This algonithm
(Figure 7) highlights thesequential steps executed in the
management of our case.

The choice of therapy is determined by the goal of
treatment.” Treatment options include sex steroids,
gonadotropins and pulsatile GnRH administration.
Majority of young women lack development of the
secondary sexual characteristics and should be treated
with estrogens, commencing at low doses (1mg estradiol).
After six months of treatment, when breast development
has been optimized, replacement doses of combined
estrogen and progesterone should be instituted. Women
desirous of pregnancy can be given human mcnopau.sal
gonadotropin, recombinant FSH and LH for.ovargan
stimulation."**" Intravenous pulsatile administration
of GnRH can, likewise, be used with the advamagg of
mimicking normal cycle dynamics with the resulting
ovulation of a single follicle. * This therapy offers a clear
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hyposmia or anosmia using a smell identification kit
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detectable with a  sensitive assay when breast
development exceeds Tanner stage 2, as observed in our
patient. Intravenous administration of 100pg GnRH
provides no extra diagnostic information relative to
baseline gonadotropin levels, but its outcome reflects the
severity of the gonadotropin deficiency .
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rectus and medial orbital gyrus.*
fast spin echo T2-weighted and
the preferred sequences for mo
the olfactory system =

* High resolution coronal
Tl-weighted images are
rphologic evaluation of

Reported abnormalities include unilateral or bilateral

agenesis or hypoplasia of the olfactory bulbs, tracts and
sulci 7 an

In a study by Fuerxer ™ comparing the
olfactory bulbs, sulci and frontal lobes 1n normal versus
Kallmann's syndrome patients, the olfactory bulbs were
normally located immediately behind the crista gall,

measuring6to 1l mminlengthand 2t0 3.2 mm in width,
However, in patients with Kallmann's syndrome. the
olfactory bulbs were not visualized and hypoplastic sulci
were hardly visible with sizes less than or equalto | cm.
These findings are analogous to our patient, wherein MRI
stated the absence of bilateral olfactory bulbs and shallow
olfactory sulci (Figure 5). The ability of MRI to detect
morphological anomalies of the olfactory system is
particularly useful for patients too young to undergo
meamngful testing of olfaction or to test the hypothalamic-
pituitary-gonadal axis 36379

Pelvic sonography should always be performed to
evaluate the uterine size and endometrial thickness, as
well as size and follicles of the ovary F 4353 The small
uterus and ovaries visualized on the patient’s ultrasound

represents her over-all hypogonadal state (Figure 5).

Renal ultrasound examination should be done to exclude
renal malformation or agenesis,

Inoursetting, the following diagnostic tests are readily
available: 1) pelvic ultrasound (transvaginal/transrectal/
transabdominai), 2) serum FSH, 3) serum estradiol,
4)serumTSH, 5)serum prolactin, 6)serum testosterone,
7) karyotyping and 8) magnetic resonance imaging
(MRI). Access to these tests enables us to device an
algorithm that could facilitate diagnosis and management
of primary amenorrhea (Figure 7). This algorithm
(Figure 7) highlights the sequential steps executed in the
management of our case.

The choice of therapy is determined by the goal of
treatment.” Treatment options include sex steroids,
gonadotropins and pulsatile GanRH administration.
Majonity of young women lack development of the
secondary sexual characteristics and should be treated
withestrogens, commencing at low doses (1mg estradiol).
After six months of treatment, when breast development
has been optimized, replacement doses of combined
estrogen and progesterone should be instituted, Women
desirous of pregnancy can be given human menopausal
gonadotropin, recombinant FSH and LH for ovarian
stimulation.” ™ Intravenous pulsatile administration
of GnRH can, likewise, be used with the advantage of
mimicking normal cycle dynamics with the resulting
ovulation of a single follicle.® This therapy offers a clear
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advantage over treatment with exogenous gonadotropins,
which involves higher rates of both multiple gestation
and ovarian hyperstimulation syndrome, For cither
approach, however, the rate of conception is approximately
30% per ovulation cycle.®

Genomic testing for KAL gene or other genetic
mutations would provide insight on the mode of inheritance
and pathogenesis of the condition. However, these are not
available in our setting. Fortunately, the lack of such
diagnostic modalities would not hamper appropriate
treatment. Regardiess ofthe cause of hypogonadism, the
key strategy is to protect our patient from the deleterious
cffects of hypoestrogenism through estrogen followed by
combined estrogen- progesterone therapy. What remains
to bedone is bone mineral density evaluation to screen for
osteoporosis, as well as, renal evaluation to identify other
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Figure 7. Algonthm inthe clinical evaluation of pnmary amenorrhea.

anomalies that may impact her over-all health Finally
counseling should be part of the therapy to address issuyeg
on body image and reproductive function.

[n summary, this paper presents a case of
Kallmann's syndrome manifesting with classical features

of hypogonadotropic hypogonadism and hyposmia
further validated by MRI. For patients like her, treatmen:
is fairly straightforward once diagnosed. The biggerissye
is the approach to obtain correct diagnosis, which can be
achieved through methodical and perceptive evaluanon

(Figure 7).
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