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CASE REPORT

FOUR GENERATIONS IN A FAMILY WITH NEUROFIBROMATOSIS 1:
PRECOCIOUS PUBERTY AND OPTIC NERVE TUMOR (OPT)

Gucev Z., Krstevska-Konstantinova M., Tasic V., Jancevska A.,
Kirovski I., Pop-Jordanova N.

Faculty of Medicine, Ss. Cyril and Methodius University, Skopje, R. Macedonia

Abstract: Neurofibromatosis type 1 (NF1) is an autosomal dominant disor-
der with varied clinical manifestations. The proband is a 6-year-old boy with signs of
precocious puberty. His penis was 10 cm, testicles 8 ml, pubic hair P2-3, and the genital
skin was hyperpigmented. Multiple cafe au lait spots well above 5 mm were noticeable
on his skin, as well as hard subcutaneous nodules, mostly on his trunk. His intelligence
and hearing are normal. He has no history of seizures. Laboratory analysis showed: LH
LH 1.4 mlU/ml, FSH 6.2 mlU/ml, testosterone 183 ng/ml. Bone age was 9 years.
LHRH stimulation was characteristic of true precocious puberty (LH 9.8 mIU/ml and
FSH 8.9 mIU/ml after 30 minutes). The MRI of the brain showed a tumor of the supra-
sellar region with compression of the pituitary stalk. At present the boy is 6 years old
and has been treated with triptoreline acetate for 3 months. The volume of the testicles
has decreased to 7 ml and a slight loss of pubic hair was noted. In addition, his mother
and his grandfather exhibited dermal masses, and focal cutaneous and subcutaneous
growths. The great-grand father had had the same cutaneous changes and died at the age
of 75 from unrelated causes. It has already been well documented that NF is associated
with an increased risk of malignancy and precocious puberty. Hence, we emphasize the
need for a close and regular clinical follow-up of the OPT, puberty and patterns of growth.
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Introduction

Neurofibromatosis (formerly known as Von Recklinghausen's disease)
belongs to a group of neurocutaneous syndromes, characterised by skin, nerve
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and bone abnormalities. The inheritance is autosomal dominant with high pene-
trance and wide variability in expression. NF1 gene is located at chromosome
17911.2. The NF gene presumably encodes a protein with tumour suppressor
function. Precocious puberty and optic pathway tumours (OPT) are frequent
complications of NF1. Indeed, precocious puberty influences the final adult hei-
ght in NF1 patients, who were frequently found to have short stature and an ab-
normal growth pattern [1]. On the other hand, OPT is a condition that infrequ-
ently needs medical care and can significantly affect the quality of life and sur-
vival of NF1 patients [2, 3]. In total, the life expectancy of NF1 patients is shor-
tened, given their propensity to develop malignancies [4].

We present a case of NF1 with precocious puberty and OPT. This pa-
tient is the fourth member of a family, with NF history in four generations. Mo-
reover, the patient’s mother has a ptosis on the left eye and a cerebral MRI
hypodense zone.

Case report
The proband was born after an uneventful pregnancy and delivery to

healthy and young parents. At the referral (fig. 1), this six-year-old boy with
normal intelligence, hearing and no history of seizures had signs of precocious

T

Figure 1 — The proband, note the large
cafe au lait spots and cutaneous
prominences
Cauxa I — IIpobano co zoaemu
KagheHu 0amKu U KOICHU
UCUau4y8arsa
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puberty: his penis was 10 cm, testicles 8 ml, pubic hair P2-3, the genital skin
was hyperpigmented. His skin had multiple cafe au lait macules well above 5
mm. In addition, there were hard subcutaneous nodules all over the body but
more frequent on the trunk. His height was on the 50" percentile, bone age was
7 years. Initial tests showed: LH 1.4 mlU/ml, FSH 6.2 mlU/ml, testosterone 143
ng/ml, while the LHRH stimulation was characteristic of true precocious pu-
berty (LH 9.8 mlU/ml and FSH 8.9 mIU/ml after 30 minutes). Ophthalmic in-
vestigation, including the visual fields, was uneventful. A tumour of the supra-
sellar region with impact on the pituitary stalk was found on MRI. The child has
been treated with LHRH analogue for four months at the time of this manus-
cript. A slight decrease in the volume of the testicles (one ml) and slight loss of
pubic hair was noted. Physical examination of his family (fig. 2) revealed that
his mother and his grandfather have dermal masses, as well as focal cutaneous
and subcutaneous growths. All other members of the family were without NF1
signs. Interestingly, the great-grand father had had the same cutaneous changes
and died at the age of 75 years from unrelated causes.

Figure 2 — The family, from left to right: the mother, the proband and his grandfather.
Note the abundance of cutaneous changes in the grandfather relative to those in his
daughter and in his grandson
Cauka 2 — @amuauja co H®I: 00 ae80 koH OecHo: majka, upobanod, 0e0o
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Discussion

NF1 is notoriously variable in its clinical manifestations. In this family,
the grandfather has mainly cutaneous changes, the mother ptosis, while the pro-
band has precocious puberty and OPT.

Precocious puberty is frequently described in children with NF1 [2, 3,
5]. It has already been stressed that precocious puberty mainly occurs in asso-
ciation with optic pathway tumours [6, 7, 8]. However, occasionally it has been
reported in the absence of optic gliomas [9, 10]. In fact, growth and puberty of-
ten present unusual patterns in NF1 [1]. In contrast to the precocious pubertal
development a very high incidence of delayed menarche among NF1 girls has
been reported [1]. Our patient fits into the category of children with precocious
puberty and OPT.

Abnormalities in growth have also been reported. Virdis et al. 2003 [1]
found a mean adult height close to the 25th percentile and final height that is
significantly below the genetic target and predicted adult height. In addition, the
shortest patients (< 10th percentile) were found to have a higher incidence of se-
vere complications: CNS tumours, massive plexiform neurofibromas and severe
scoliosis [1]. Short adult height was also reported by others [3, 11].

Optic pathway tumours are a frequent finding. Boulanger and Labris-
seau 2005 [3] found optic glioma in 14.7% of the patients. Carmi et al. (1999;
11) found CNS pathology in 23/89 patients, while 6 patients required neurosur-
gery, and 2 patients cranial irradiation. Lama et al. (2007; 12) described 14 pati-
ents with OPT localized in the prechiasmal, chiasmal, prechiasmal/chiasmal and
in the postchiasmal regions. Moreover, 4 patients had a massive involvement of
the optic system, and one child had bilateral involvement of the optic nerves.
Only 4/14 patients had partial and/or subtotal spontaneous regression. It was
shown that the extra-optic location, tumour diagnosis in adulthood and sympto-
matic tumours are negative prognostic features [2]. Radiotherapy of OPT was
associated with an important morbidity [2].

Cancer risk for patients with NF1 was recognized as increasedly early
in the initial reports of NF1. NF1 patients were 34 times more likely to have a
malignant neoplasm than persons without NF1 [4]. Their life-span is decreased:
mean and median ages at death for persons with NF1 were 54.4 and 59 years,
respectively, compared with 70.1 and 74 years in the general population [4]. In-
terestingly, the Cancer Genome Atlas Research Network (2008; 13) reported
that NF1 was found to be an important gene in glioblastoma, with mutation or
homozygous deletion of the NF1 gene present in 18% of tumours.
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Conclusions

This is a description of a family with NF1 in which the NF1 history
stretches over four generations. It is of note that the proband has an OPT, while
the mother, although OPT-free, has a ptosis and a hypodense change on the pa-
rietal region at the MRI. It is to be stressed that both the growth and the evolu-
tion of the OPT have to be monitored closely. Their possible adverse effect on
the quality of life and life expectancy is obvious.

REFERENCES

1. Virdis R., Street M.E., Bandello M.A., Tripodi C., Donadio A., Villani A.R.,
Cagozzi L., Garavelli L., Bernasconi S. (2003): Growth and pubertal disorders in neuro-
fibromatosis type 1. J Pediatr Endocrinol Metab,; 16 Suppl 2: 289-292.

2. Guillamo J.S., Créange A., Kalifa C., Grill J., Rodriguez D., Doz F.,
Barbarot S., Zerah M., Sanson M., Bastuji-Garin S., Wolkenstein P., Réseau NF France.
(2003): Prognostic factors of CNS tumours in Neurofibromatosis 1 (NF1): a retrospec-
tive study of 104 patients. Brain, 126 (Pt 1): 152-160.

3. Boulanger J.M., Larbrisseau A. (2005): Neurofibromatosis type 1 in a pedia-
tric population: Ste-Justine's experience. Can J Neurol Sci; 32(2): 225-231.

4. Rasmussen S.A., Yang Q., Friedman J.M. (2001): Mortality in neurofibro-
matosis 1: an analysis using U.S. death certificates. Am J Hum Genet; 68: 1110-1118.

5. Angeletti G., Crispino G., Bracaccia M., Rosi G., Caputo N., Lupidi G.,
Sbordone G.B. (1990): Precocious puberty and neurofibromatosis of von Reckling-
hausen. A clinical report. Recenti Prog Med;, 81(12): 806-808.

6. Listernick R., Charrow J., Greenwald M., Mets M. (1994): Natural history of
optic pathway tumors in children with neurofibromatosis type 1: a longitudinal study. J
Pediatr; 125(1): 63-66.

7. Listernick R., Charrow J., Gutmann DH. (1999): Intracranial gliomas in
neurofibromatosis type 1. Am J Med Genet; 26; 89(1): 38-44.

8. Habiby R., Silverman B., Listernick R., Charrow J. (1995): Precocious pu-
berty in children with neurofibromatosis type 1. J Pediatr, 126(3): 364-367.

9. Zacharin M. (1997): Precocious puberty in two children with neurofibro-
matosis type | in the absence of optic chiasmal glioma. J Pediatr; 130(1): 155-157.

10. Cnossen M.H., Stam E.N., Cooiman L.C., Simonsz H.J., Stroink H., Oranje
A.P., Halley D.J., de Goede-Bolder A., Niermeijer M.F., de Muinck Keizer-Schrama
S.M. (1997): Endocrinologic disorders and optic pathway gliomas in children with
neurofibromatosis type 1. Pediatrics; 100 (4): 667-670.

11. Carmi D., Shohat M., Metzker A., Dickerman Z. (1999): Growth, puberty,
and endocrine functions in patients with sporadic or familial neurofibromatosis type 1: a
longitudinal study. Pediatrics; 103 (6 Pt 1): 1257-1262.

Mpunosu, Onpa. 6uon. Men. Hayku, XXXI/2 (2010), 253-259



258 Gucev Z. et al.

12. Lama G., Esposito Salsano M., Grassia C., Calabrese E., Grassia M.G.,
Bismuto R., Melone M.A., Russo S., Scuotto A. (2007): Neurofibromatosis type 1 and
optic pathway glioma. A long-term follow-up. Minerva Pediatr, 59(1): 13-21.

13. Cancer Genome Atlas Research Network. (2008): Comprehensive genomic
characterization defines human glioblastoma genes and core pathways. Nature; 455:
1061-1068.

Pesume

YETUPU TEHEPALINU BO ®PAMUNINIJA
CO HEYPODOUBPOMATO3A THUII 1: TIPEABPEMEH ITYBEPTET N
TYMOP HA OIITNYKUOT HEPB (TOH)

I'yues 3., KpcreBcka-Koncrantunosa M., Tacuk B., JanueBcka A.,
Kuposcku ., ITon-Joppanosa H.

YHusepsuitielticka kaunuka 3a oeiticku 6oaecitiu, Meouyuncku gaxyaitei
Crkoiije, P. Makeoonuja

Heypodubpomaroszara Tun 1 (H®1) e aBTrocoMHO momMuHAaHTHA GosecT
co BapujabwiIeH ClieKTap Ha KIMHUIKY MaHu(ecTanyun. [IpodaHnoT e 6-roguirHo
MOMYe CO 3HallM 3a TpefBpeMeH myoepreT. Herosnot nennc nma Bennumna ox 10
CM, TecTHCcUTe ce 8 Mil, myOnyHaTa BiakHaBocT e [12-3, a koxkaTa Ha TEHUTAJIOT €
xunepnurMeHTupana. Ha HeroBaTa koxka ce IiajjaaT moBeKe KaeHHW JaMKH,
KaKo M TBPJM TOJKOXHM HORyJM. HeroBaTa mHTENUreHnMja M1 HETOBUOT CIIYX Ce
Hopmanau. Herosuot JIX 1.4 MUE/mn, ®CX 6.2 MUE/Min, Tectocrepon 183
ar/mi. Kockenara crapoct e 9 roguau. JIXPX tector Gerie BO paMKHUTe Ha BHC-
TuHCKM npenBpeMel my6eprer (JIX 9.8 MUE/mn, ®CX 8.9 MUE/Ma no 30 mu-
HyTH). MarHeTHaTa pe3oHaHca Ha MO3OKOT IOKaxka TYMOp BO CylpacejapHaTa
peruja co KoMIpecHja Ha MUTYUTapHOTO cTe610. Bo MOMEHTOT manueHToT Beke
TPU MECEI ce JIEKyBa cO TPUNTOPEIHH aneTaT. BolnyMeHOT Ha TecTucuTe ce Ha-
MaJy Ha 7 MJI, ¥ IpUTOA HacTaHa MaJj T'yOMTOK Ha MyOMyHaTa BIakHaBoCT. Hero-
BaTa Majka M HEroBHOT jieflo (Off cTpaHa Ha MajKaTa) MCTO Taka uMaa JlepMajiHi
MacH ¥ KyTaH! ¥ cyOKyTaHu m3pacrony. IIpagenoro ru nmai ucTuTe KOKHE Ipo-
MEHH W TOYMHAJl Ha BO3PacT Of 75 TOAWHM Off NMPUYMHU HemoBp3aHum co HP1.
Pusukor op mojaBa Ha mpefgBpeMeH IyGepTeT W MAJINTHOMH € JJOOPO TOKyMEH-
TpaH. OTTaMy ce HaJIOXyBa norpebaTa 3a BHUMATEIHO W PENOBHO Cleielkhe Ha
MPOMEHNTE Ha ONTHYKWTE TAaTUINTA, KAKO ¥ Ha KAPAKTEPUCTUKATE Ha PACTEHETO
U myOepTeTOT.
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Knyunn 360poBm: HeypocpubGpomarosa tun 1, TyMOp Ha ONTUIKAOT HEPB, TIPEN-
BpeMeH myGepTeT, (haMiIijapHa Hojasa.
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