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The ectrodactyly–ectodermal dysplasia–clefting (EEC) syndrome is characterized by ectrodactyly, ectodermal
dysplasia, and clefting. The development of a malignancy with EEC syndrome is very rare. Here we present follow-up
on a Turkish boy with EEC syndrome type 3 who developed malignant lymphoma with high expression of p63. He
had chronic renal failure due to recurrent urinary infections caused by ureterovesical reflux. Cervical, diffuse, large,
B-cell non-Hodgkin lymphoma with high expression of p63 was diagnosed, and the patient died at 19 years of age.
The transcription factor p63 is a key regulator of ectodermal, orofacial, and limb development. Mutations in the p63
gene can cause syndromes of ectodermal dysplasia, ectrodactyly, and orofacial clefting. Malignant lymphoma is a very
rare complication of EEC syndrome. We suggest that p63 gene mutation analysis should be performed in every EEC
syndrome patient with the possibility of developing malignant tumors. (Oral Surg Oral Med Oral Pathol Oral Radiol

Endod 2009;108:e91-e95)
The ectrodactyly–ectodermal dysplasia–clefting (EEC)
syndrome (MIM *129900) is characterized by split
hand/foot malformation, anomalies of hair, teeth, nails,
nipples, nasolacrimal ducts, and sweat glands, and cleft
lip with or without cleft palate.1,2 There are 3 types of
EEC syndrome, and their gene loci have been identi-
fied: EEC syndrome type 1 (MIM 129900) was as-
signed to 7q11.2-q21.3,3,4 type 2 (MIM 602077) to
chromosome 19,5 and type 3 (MIM 604292) to 3q27.6

Recent studies have identified heterozygous mutations
in the DNA-binding domain of the p63 gene at 3q27 as
the molecular basis for EEC type 3 (EEC3).6-9

The association of a malignancy with EEC syndrome
is very rare.10,11 Here we report on a follow-up of an
18-year-old Turkish boy with EEC type 3. This patient
was first reported by Balci et al. in 1983.12 Later on,
this patient was reported by Ogütcen-Toller et al. as a
letter to the editor.13 The patient suffered from recur-
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rent urinary infections and subsequently chronic renal
insufficiency developed. Later on, non-Hodgkin large
B-cell diffuse lymphoma developed, and the patient
died at 19 years old. In this paper, we reevaluate this
patient’s clinical, radiologic, and histopathologic find-
ings in detail and present the result of p63 gene expres-
sion which was not performed previously. The p63
gene may function as a tumor-suppressor gene.10 The
demonstration of p63 in cases with EEC3 may be
considered to be an important indicator of malignancy.

CASE REPORT
The patient was a male newborn who was referred to our

hospital with chief complaints of bilateral cleft lip and palate
and ectrodactyly of left hand and foot. Syndactyly of the
second and third fingers of the right hand was also observed.
The delivery was uneventful at 36 weeks. The patient was the
first child of a phenotypically normal 19-year-old mother and
a 25-year-old father. The parents were third-degree relatives.
Three younger sisters of the patient were phenotypically
normal (Fig. 1). The family history revealed no similar mal-
formation.

The patient had several reconstructive plastic surgery op-
erations for his cleft lip and palate and hands at 2 years of age.
Intravenous pyelogram revealed bilateral hydronephrosis and
hydroureter (Fig. 2). When he was 3 years old, bilateral
ureteroneocystostomy was performed. Clinical signs of ecto-
dermal dysplasia, such as blonde hair and sparse eyebrows
and eyelashes, were noted at the age of 4 years (Fig. 3).
Complete cleft palate closure was achieved at this age. He
was also operated on his right hand for the separation of
syndactyly. At the age of 8 years, enamel hypoplasia and

partial adontia became evident (Fig. 4).
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At the age of 18 years, he had symptoms of weight loss and
fever, and 3 separate masses were discovered during his
physical examination. A 10 � 7 � 5.5 cm cervical mass was
removed surgically. The other masses were located in the
postauricular and peritonsillar regions.

The surgical specimen was fixed in 10% neutral-buffered
formaldehyte and parafin embedded. Sections of 7 �m thickness
were stained with hematoxylin and eosin. Light microscopic
examination revealed non-Hodgkin lymphoma composed of
large atypical lymphoid cells. The cells had moderate amount of

Fig. 1. Bilateral cleft lip-palate, ectrodactyly of left and foot
of the patient is seen.

Fig. 2. Intravenous pyelogram demonstrating bilateral hydro-
nephrosis and hydroureter.
cytoplasm and round vesiculated nuclei with prominent nu-
cleoli. Numerous mitoses and necrotic foci were encountered
over all of the tumor tissue.

A tumor block without areas of necrosis or hemorrrhage
was selected for immunohistochemistry, and sections of 4 �m
thickness were cut. The immunohistochemistry panel con-
sisted of LCA (CD45 Ab-2 Clone PD7/26/16�2B11; Labvi-
sion, Fremont, CA, USA), T-cell (CD3 Ab-2; Labvision),
B-cell (CD20, Ab-1, Clone 2b; Labvision), Ki-67 (Clone SP6;
Labvision), p53 (DO-7 mouse monoclonal antibody; Novo-
castro, Newcastle, U.K.), and p63 (Ab-1, clone4A 4; Labvi-
sion) monoclonal antibodies. Immunohistochemical staining
was performed using the streptavidin-biotin-peroxidase tech-
nique. Endogenous peroxidase activity of the deparaffinized
sections was removed by incubation in 3% hydrogen peroxide
solution for 10 minutes. Subsequently, sections to be stained
for Ki-67, T-cell, p53, and p63 were boiled in citrate buffer
for 35 minutes for antigen retrieval and left to cool for 20
minutes. Antigen retrieval was not done for LCA and B-cell.
Blocking solution was applied for 5 minutes. Then primary
antibodies for B-cell, T-cell, p53, p63, and Ki-67 were al-
lowed to react at room temperature for 60 minutes, and 30
minutes for LCA. After washing with phosphate-buffered
saline, secondary antibody was applied for 10 minutes, fol-
lowed by peroxidase-marked streptavidin for 10 minutes. Per-
oxidase was visualized by diaminobenzidine tetrahydrochlori-
dine (DAKO, Carpinteria, CA, USA). Nuclei were stained
with Mayer hematoxylin for 60 seconds. Appropriate controls
were included in the immunohistochemical study. Tumor
cells stained positive for B-cell (CD20) marker and stained
negative for T-cell (CD3). Tumor cells were 3 to 4 times as

Fig. 3. Clinical signs of ectodermal dysplasia, such as blonde
hair, sparse hair and eyebrows, are noted.
large as a mature lymphocyte. Most of the tumor cells were
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large atypical lymphocytes which were much larger than a red
blood cell (Fig. 5, A).

Normal lymphoid tissue cells used as control showed 80%
positive staining for Ki-67 proliferation index in germinal
centers. Tumor cells displayed 2% positive staining for Ki-67
proliferation index. p53 and p63 overexpression were as-
sessed by comparing tumor tissue with normal lymphoid
tissue. No positive staining was observed in normal lymphoid
tissue, whereas 30% of the tumor cells showed overexpres-
sion for p53 (Fig. 5, B) and 60% for p63 (Fig. 5, C).

The pathologic diagnosis was diffuse, large, B-cell non-
Hodgkin lymphoma. He was scheduled for chemotherapy.
Unfortunately the patient died at 19 years of age.

DISCUSSION
The EEC syndrome is characterized by ectrodactyly,

ectodermal dysplasia, and facial clefts. In ectodermal
dysplasia, skin, hair, teeth, nails, and several exocrine
glands, such as sweat and sebaceous glands, are abnor-

Fig. 4. A, Dental abnormalities, anodontia, and enamel hyp-
oplasia are noted. B, Panaromic roentgen film showing an-
odontia.
mally developed. Ectrodactyly, which means clefts in
hands and feet in conjunction with a lack of one or
more central digits, is the second characteristic feature

Fig. 5. A, Diffuse large B-cell lymphoma cells with large
round nuclei and multiple nucleoli. Short black arrow shows
red blood cell; long black arrow shows endothelial cell; small
white arrow shows a mature lymphocyte; and 2 white block
arrows show tumor cells. Hematoxylin and eosin, �200.
B, Neoplastic tumor cells with high nuclear expression of p53.
(diaminobenzidine tetrahydrochloridine chromogen, �200).
C, Neoplastic tumor cells with high nuclear expression of p63.
(diaminobenzidine tetrahydrochloridine chromogen, �200).
of the syndrome. Syndactyly can be seen in conjunction
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with ectrodactyly, as seen in this patient. The third
component of the syndrome is orofacial clefting. It is
seen in the form of cleft lip and/or cleft palate.14 Gen-
itourinary malformations are commonly present in the
form of kidney or collecting system duplication, dys-
plastic kidney, and hydroureter. Urinary infections are
frequently seen in EEC syndrome.15,16 The present
patient demonstrated all 3 components of the syndrome
as well as urinary tract malformation.

To date, there have been 3 reports documenting
association of EEC syndrome with malignant lym-
phoma. Gerschoni-Baruch et al.11 reported 2 brothers
with EEC syndrome; one of them had mild primary
hypothyroidism, developed Hodgkin disease, and died
at the age of 16 years. Ogütcen-Toller et al.13 reported
the present case with EEC3 syndrome and diffuse large-
cell non-Hodgkin lymphoma. Although these cases
present a relationship between EEC syndrome and ma-
lignancy, p63 expression analysis was not performed.
Akahoshi et al.10 reported a Japanese girl with EEC
syndrome who developed diffuse large B-cell non-
Hodgkin lymphoma. Molecular p63 gene mutation
analysis was performed for this patient. An A-to-G
substitution at nucleotide position 1,079 in exon 8 of
P63 was detected, the change predicting a heterozygous
missense mutation, Asp312Gly (D312G). Because this
mutant allele was not present among 100 normal con-
trol individuals, and another mutation (D312H) at the
same nucleotide position has been reported in a patient
with EEC syndrome,17 the authors concluded that the
D312G mutation detected in their patient contributed to
her EEC syndrome. The present patient is possibly type
3 EEC syndrome characterized by ectrodactyly, ecto-
dermal dysplasia, cleft palate, and specific genitouri-
nary defects similar to the patient reported by Akahoshi
et al. Thus this patient is the second documented patient
with EEC3 and malignant lymphoma.

Ki-67 is a monoclonal antibody that is present in
proliferating cells. Ki-67 expression in the diffuse large
B-cell lymphoma is generally �40%. Agressive clini-
cal course is generally associated with �80% expres-
sion. Ki-67 expression of 2% shows a favourable out-
come. p53 overexpression correlates with p53 mutation
and indicates poor prognosis in diffuse large B-cell
lymphoma.18 p63 overexpression was found to be as-
sociated with the development of lymphoma, but its
prognostic significance is still unclear.19

Recently the evidence of a relationship between mu-
tations in the p63 gene and EEC syndrome has been
published.6,9,17,20 The p63 gene expression is essential
for limb formation and epidermal morphogenesis, in-
cluding the formation of adnexa (teeth, hair, and mam-
mary and prostate glands).21 Numerous studies have

investigated the role of p63 in neoplastic transformation
and tumor progression.22-25 There is growing evidence
that p63 is involved in oncogenesis through several
mechanisms. Transactivating isoforms, such as TAp63/
p73, show tumor suppressor gene properties similar to
p53, and isoforms lacking N-terminal transactivating
domain, such as DeltaNp63, induce a functional block
against p53 as well as TAp63/p73.26 Also, the interac-
tion of tumor-derived p53 mutants with p63 impairs the
transcriptional activity of p63 and this could provide
survival advantage to cancer cells.27 The identification
of p53-like and p53-inhibitory version of p63 and the
close interplay activities within the p53 family mem-
bers give p63 gene both tumor suppressor and onco-
genic roles. Future reports implicating a relationship
between p63 and malignancy are required to determine
which of these roles are important in tumorigenesis.

In conclusion, p63 gene may act as a tumor sup-
pressor gene in patients with EEC3 syndrome and
may cause malignant disorders, such as lymphoma.
The identification of p63 mutations may suggest ma-
lignant diseases in EEC3 syndrome. Therefore p63
mutation analysis should be performed in every patient
with EEC3 syndrome to predict the risk of malignant
lymphoma.
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