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INtRoDUCtIoN

G
orlin-Goltz syndrome is an infrequent multisystemic

disease that is inherited in a dominant autosomal

way, with a high level of penetrance and variable

expressiveness.1,2 The gene responsible for this syndrome

was mapped to the long arm of chromosome 9 at band

q22.3-q31.3,4,5,6

The diagnosis of the Gorlin-Goltz syndrome is character-

ized by early cutaneous basal cell carcinoma, plantar or pal-

mar pits, calcification of the falx cerebri, multiple odonto-

genic keratocysts (OKC), macrocephaly, cleft lip or palate,

hypertelorism and skeletal anomalies (bifid ribs, splayed

ribs, syndactyly of digits and vertebral anomalies) and a

variety of other malformations.6,7,8,9 Various low-frequency

neoplasms, such as medulloblastomas, meningiomas, ovar-

ian and cardiac fibromas also accompany this syndrome.9,10,11

This manuscript presents a patient with Gorlin-Goltz syn-

drome who developed multiple cutaneous basal cell carcino-

mas (BCC) and acute myeloid leukemia, odontogenic kera-

tocysts in the mandibular and maxillary bones after having

had a medulloblastoma and post-operative craniospinal radi-

ation. The diagnosis and management are discussed. 

Case RepoRt

A two-year-old Caucasian boy had resection of a brain stem

medulloblastoma and was treated with radiation: 5.400cGy

to the cranium and 2.400cGy to the spinal canal.

During a follow-up examination at age 5, cutaneous basal

cell carcinomas (BCC) on the trunk, in the region of the

craniospinal irradiation were detected. He underwent surgi-

cal excision of BCC and at age 10 the BCC relapsed. It was

at this time that suspicion of Gorlin-Goltz syndrome arose

and the clinical diagnosis was confirmed according to Kimo-

nis et al 14 with 2 major criteria and 1 minor criterion: Mul-

tiple BCC, bifid ribs (Figure 1) and medulloblastoma.  To

receive early detection and treatment of new tumors, the

patient was referred to the Pediatric Oncology Institute

–GRAACC/UNIFESP.

At the time of admission, the twelve-year-old patient had

moderate gingival swelling, epistaxis, fatigue, pallor,

petechiae, fever and lymphodenopathy. The diagnosis of

leukemia was made based on peripheral blood data: Hb

7g/dl, WBCs count 25.000/µl, platelet count at 20.000/µl
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and the peripheral blood smear containing 30% myelocytic

blasts; and bone marrow aspirate confirmed AML-promye-

locytic. After cytogenetic analysis of chromosomal translo-

cation t(15;17), the morphologic diagnosis of promyelocytic

leukemia (AML-M3) was confirmed. Initially the patient

was treated with trans-retinoic acid (ATRA) for forty-five

days followed by a high-dose chemotherapy according to the

LMAIO-I protocol. Maintenance-therapy of methotrexate, 6

mercaptopurine and ATRA continued for two years.  At the

end of treatment, remission of leukemia was achieved.

During a follow-up examination at the age of 15, an

increase in volume in the maxillary region was noted. The

panoramic radiograph revealed several radiolucent images

suggestive of keratocysts (Figure 2). A biopsy was per-

formed confirming the diagnosis of odontogenic keratocysts

in both, the mandibular and maxillary bones. The patient

was submitted for curettage under general anesthesia with

complete removal of the lesions, which required extractions

of the left and right mandibular molars as well as the second

and third left and right maxillary molars.  The keratocysts

were completely removed with surgical enucleation and

curettage. Post-operatively, bone repaired as expected 

(Figure 3).

Two years after completion of the leukemia treatment, the

disease relapsed (AML-M3) and treatment was reinitiated

with chemotherapy and arsenic acid. However, the leukemia

progressed and as a result, the patient died. 

DIsCUssIoN

Although the Gorlin-Goltz syndrome is distinctive when

fully expressed, many of its physical findings are absent in

early childhood. Several developmental anomalies accumu-

late with age so the median time of diagnosis occurs in the

second or third decade of life. This variation makes defini-

tive diagnosis in childhood difficult in many patients.13

According to Kimonis et al 14 2 major or 1 major and 2 minor

criteria should be present for the diagnosis (Table 1). The

most important criteria to make a diagnosis for this syn-

drome are the presence of pigmented basocellular carcino-

mas, odontogenic keratocysts, palmar and/or plantar pits and

ectopic calcifications of the falx cerebri. However, more

than 100 minor features have been described. The more rel-

evant are the following: cardiac or ovarian fibroma,

macroencephaly, bifid ribs, cyphoscoliosis, cleft palate,

medulloblastoma, alterations in the sella tucica, mandibular

prognathia, lateral displacement of the inner canthus, frontal

and biparietal bossing, imperfect segmentation of the cervi-

cal vertebrae, linfomesenteric cysts that tend to calcify,

meningiomas, fibrosarcoma, rhabdomyosarcoma, strabism,

ocular hypertelorism, congenital blindness, spina bifida

occulta, pectum excavatum, short fourth metacarpal, low-

pitched voice in women, renal anomalies and hypogonadism

in men .14,15

Probably the most important reason for recognizing

 Gorlin-Goltz syndrome is that, like other cancer syndromes,

patients may develop multiple neoplasms at an early age.13

Despite its occurrence generally before two years of age,

patients with Gorlin-Goltz syndrome-associated medul-

loblastoma tend to present a better prognosis than patients

who suffer exclusively from medulloblastoma.12,13,16,17
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Figure 1. Chest radiograph demonstrates bifid ribs (asterisks) 

    
 

     
     
   

 
          

    
     

 
 

     
 

    
 

          

     

      

 

     
 

  

    

 

 
 

         

 
 

Figure 2.  Radiograph shows keratocysts in mandible and maxilla
(asterisks)

 
    Radiograph shows keratocysts in mandible and maxilla  (asterisks) 

Figure 3. Panoramic radiograph after two years of surgical, bone
repair. (asterisks).

 
 
 

 
   Panoramic radiograph after two years of surgical, bone repair. 
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In the case reported, the development of medulloblas-

toma occurred at an early age (two-year-old). In the general

population, this brain tumor appears at the age of 7 or 8.

Approximately 10% of the patients with medulloblastoma

who are younger than 2 years have Gorlin-Goltz syn-

drome.13,17 The early occurrence of medulloblastoma could

be associated with tumor suppressor gene loss. 4,18

The biochemical basis for Gorlin-Goltz syndrome pro-

vides some insight into the potential molecular mechanism

for the proclivity to develop second tumors. The tumor sup-

pressor gene called Pached (PTCH) has been mapped to

chromosome 9q22.3 and identified as the cause of Gorlin-

Goltz syndrome. The gene codifies a transmembrane gluco-

protein which can be found in the Hedgehog signaling path-

way(9,11,15). In patients with Gorlin-Goltz syndrome, one allele

produces a non-functional protein leaving the cell sensitive

to a “second hit” that would disrupt the other allele and ren-

der the cell resistant to sonic hedgehog-mediated regulation

of the cell cycle. Radiation could probably provide the muta-

genic force necessary to cause this second hit and allow for

unregulated cell growth and tumor formation. 11

Although craniospinal irradiation is a mainstay of treat-

ment for medulloblastoma, it should be acknowledged that

patients with Gorlin-Goltz syndrome might develop second

neoplasmas at a much higher frequency than the general

population. While reviewing the literature, Dickerman 21

refers to nonmalignant and malignant late effects caused by

chemotherapy and radiotherapy. According to the author,

skin cancer is probably the result of decreased immuno-sur-

veillance secondary to radiation and chemotherapy, when

sun exposure occurs. Malignant melanoma and non-melan-

otic skin cancer represent 10 to 20% of second malignancies

after therapy, with an associated increased risk of develop-

ing skin cancer over time.21 The median age of onset of BCC

in Gorlin-Goltz syndrome is 25 years of age in contrast to 61

years of age in the general population.14 The number of BCC

can range from only a few to hundreds. They most fre-

quently involve the face as well as unexposed areas such as

the back and the chest.14 In this case the occurrence of BCC

is possibly a result of an ionizing radiation induced compli-

cation. Similar cases of BCC have been reported after radio-

therapy for brain tumors.22

El Demellawy et al reported an unusual case of BCC and

synchronous precursor B Acute Lymphoblastic Leukemia

(ALL) in the absence of any prior history of radiotherapy or

immune deficiency.23 However, ALL associated with

metachronous but not synchronous BCC has been

reported.24-26 Such cases occurred in children who received

radiotherapy as part of the treatment protocol of ALL and as

possible consequence of BCC. To the best of our knowledge,

no cases of Gorlin-Goltz syndrome with an associated AML-

M3 and synchronous BCC in children have been reported in

the English language literature. Could the occurrence of

AML in this case have been caused by the radiation therapy

that the patient received at age two? Clinical evidence sug-

gests that young children with Gorlin-Goltz syndrome and

medulloblastoma are best treated without standard radiation

therapy.13 Further clinical studies and discussions are war-

ranted in this area.

The OKC were detected accidentally, since they present

intramedullary growth and are commonly diagnosed when

they reach large proportions, sometimes in association with

an unerupted tooth.27 The most common site is the molar-

ramus region (44%) followed by the incisor-canine region

(18%) in the mandible.10 The majority of maxillary cysts

occur in the incisor-canine (15%) and molar-tuberosity

(13%) regions.10 In this case report, odontogenic keratocysts

occurred in both mandibular and maxillary bones. None of

the cysts were found to have undergone malignant transfor-

mation and bone healing was evidenced. Patient follow-up

continued for one year after surgery, as the recurrence rate is

high and new cysts could still develop.28

CoNCLUsIoN

Through the analysis of this case and the review of the liter-

ature, it can be inferred that patients presenting Gorlin-Goltz

syndrome should receive close follow-up for early detection

of malformations and malignant neoplasias. They may

require multidisciplinary consultation.
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