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Fig. 6 Effect of CNP on cultured tibiae from fetal lbab/+ and lbab/
lbab mice. a A representative picture of a tibial explant from a fetal
mouse. Total longitudinal length (Total) and the sum lengths of
cartilaginous primordia (CP) are indicated. Graphs of total (b) and CP
(c) lengths of cultured tibiae from lbab/+ and lbab/lbab mice treated

The reason the decreased proliferation of chondrocytes in
the [bab/Ibab growth plate was not rescued by CNP over-
expression in chondrocytes is not clear, but it may be
because of the weak and slow expression of the CNP
transgene owing to the weak power of the promoter region.
On the other hand, CNP could not increase the proliferation
of growth plate chondrocytes in Ilbab/Ibab explants in
organ culture experiments in this study. The effect of CNP
on chondrocyte proliferation might be so mild that other
effects of CNP on growth plate chondrocytes, e.g., the
stimulatory effect on matrix synthesis as we had previously
reported [3, 4], might proceed to recover the thinned
growth plate of lbab/Ibab mice. The discrepancy between
the effects on proliferation and matrix synthesis may
explain in part the delayed recovery of bone length relative
to growth plate thickness. On the other hand, immunohis-
tochemical staining of type X collagen and Thh in explanted
growth plates at two different stages of endochondral
ossification suggested that the progression of proliferative
chondrocytes to hypertrophic chondrocytes was delayed in
the Ibab/Ibab growth plate and recovered by addition of
CNP. In addition to the result that the expression of MMP-
13 was not different between the terminal hypertrophic
chondrocytes of wild-type, Ibab/lbab, and rescued growth
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with vehicle (veh.) or 1077 M CNP (CNP) for 4 days. Circles indicate
lbab/+ tibiae, and squares indicate lbab/Ibab tibiae. At the end of
culture, closed symbols indicate tibiae treated with vehicle and open
symbols indicate those treated with CNP. n = 8-12 each

plates, CNP might promote the hypertrophic differentiation
of proliferative chondrocytes but not accelerate the termi-
nal differentiation of hypertrophic chondrocytes.

In this study, we investigated the character of calcified
bones of [bab/lbab mice using three-dimensional CT
analysis: the bone volume of lbab/lbab mice was sub-
stantially decreased compared to that of wild-type mice and
recovered by cartilage-specific CNP overexpression. The
mechanism of decrease in bone volume of [bab/Ibab mice
is still unknown, but CNP may be expressed in and affect
cells other than chondrocytes, i.e., osteoblasts or osteo-
clasts, in bone. Although overexpression of CNP was tar-
geted to chondrocytes in our rescue experiments, early
onset of CNP-Tg expression from the CP might have been
able to affect bone metabolism at the earlier stage of
skeletogenesis [17] and may have continued to affect
osteoblasts or osteoclasts near the growth plate cartilage in
the later stage of skeletogenesis. Whereas several in vitro
effects of CNP on osteoblastic cell lineages or osteoclasts
have been reported [18-28], the in vivo effects of CNP on
bone metabolism remain elusive; and further experiments
are now ongoing in our laboratory.

We previously discovered that in two strains of mice,
cn/cn and slw/slw, dwarfism is caused by spontaneous
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Fig. 7 Histological analyses of the growth plates of tibial explants
from fetal Ibab/+ and Ibab/lbab mice treated with vehicle (veh.) or
10~7 M CNP (CNP) for 4 days. Alcian blue and hematoxylin—eosin
staining (a) and immunohistochemical staining for type X collagen
(b). Yellow bars in a indicate lengths of cartilaginous primordial, and
red bars in b indicate heights of hypertrophic chondrocyte layers.

mutations in the GC-B gene [7, 8]. In humans, it has been
identified that AMDM is caused by spontaneous loss-
of-function mutations in the GC-B gene [9, 29]. The lbab/
lbab mouse, the skeletal phenotype of which we have
closely analyzed in the present report, has a spontaneous
loss-of-function mutation in the CNP gene; by analogy to
the GC-B gene, some forms of human skeletal dysplasia
might be caused by mutations in the CNP gene. Thus far,
no such conditions have been discovered [30]. In the event
such a discovery is made, the [bab/Ibab mouse would then
be a novel model of a form of human skeletal dysplasia
caused by a mutation in the CNP gene.

In contrast to mice homozygous for the lbab allele, the
growth and skeletal phenotype of mice heterozygous for
the lbab allele were not different from those of wild-type
mice, as is the case with heterozygous CNP knockout mice.
This confirms that haploinsufficiency for the CNP gene
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Scale bars 200 pm. Height of hypertrophic chondrocyte layer (c) and
proportion of BrdU-positive cells (d) of the growth plate of tibial
explant from fetal Ibab/+ or lbab/lbab mice treated with 1077 M
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*#P < (.01 in ¢ and n = 2-3 each in d (Color figure online)

does not exist in mice. Likewise, heterozygotes for the
GC-B knockout, the cn allele, or the slw allele exhibit no
skeletal abnormalities [6—8]; thus, haploinsufficiency of the
GC-B gene also does not exist in mice. Nevertheless,
haploinsufficiency of the GC-B gene does exist in humans:
heterozygous carriers of AMDM are reported to be shorter
than expected for their population of origin [31]. The
reason for the discrepancy is not clear at present, but it may
have to do with differences between species or some other
unknown mechanism(s). We will have to perform further
investigations on the skeletal phenotypes of the afore-
mentioned lines of GC-B mutant mice; such experiments
are now ongoing in our laboratory.

In summary, in this stady we more closely investigated
the skeletal phenotypes of a novel CNP mutant mouse,
Ibab/lbab. The results of this study will be useful not only
for further elucidation of the physiological role of CNP on
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endochondral bone growth but also for the prediction of
pathophysiology of a hypothetical chondrodysplasia caused
by a mutation in the human CNP gene, which has not yet
been discovered.
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Abstract

Hypophosphatasia is a rare inherited disorder characterized by

Key words
Cementum,

defective bone mineralization and deficiency of tissue non-specific alkaline
phosphatase (TNSALP) activity. The disease is caused by mutations in the
liver/bone/kidney alkaline phosphatase gene (ALPL) encoding TNSALP. As
for dental manifestations, premature loss of deciduous teeth due to disturbed
cementum formation is well known. However, few reports of multiple cases
have been presented. The oral manifestations of patients diagnosed with
hypophosphatasia were analyzed by collecting clinical records of cases from
a nationwide survey of pediatric dentistry clinics affiliated with 29 university
dental hospitals in Japan. We inquired regarding the number of cases and
clinical findings of diagnosed patients. We obtained information for 9 children
diagnosed with hypophosphatasia from our university and 10 from 6 other
universities. The main oral manifestation was early exfoliation of deciduous
teeth, which was found in 15 of the 19 cases. Early exfoliation of mandibular
deciduous anterior teeth was recognized in 14, whereas there were no cases
of early exfoliation of a permanent tooth. The main oral finding of hypo-
phosphatasia was early exfoliation of deciduous teeth, predominantly in the
mandibular anterior region of children aged 1 to 4 years old.

Early exfoliation,
Hypophosphatasia,
Mandibular anterior teeth,
Primary teeth

Introduction

Hypophosphatasia is a rare inherited disorder
related to deficiency of tissue non-specific alkaline
phosphatase (TNSALP) activity and characterized
by defective bone mineralization®. The frequency
of severe forms of hypophosphatasia has been
estimated to be 1 per 100,000 newborns, while
mild forms of the disease are considered to be
more common®®. Hypophosphatasia is inherited
as an autosomal recessive trait, though autosomal
dominant inheritance has been reported in some
milder cases”. The disease is caused by mutations
in the liver/bone/kidney alkaline phosphatase gene

* Correspondence to: Kazuhiko Nakano
E-mail: nakano@dent.osaka-u.ac.jp

Received on March 9, 2012; Accepted on April 30, 2012

(ALPL) encoding TNSALP®, with more than 200
mutations in the ALPL gene reported®. In Japanese
patients, the F301L and T1559del mutation types
are commonly found in the TNSALP gene?”, of
which the former is reported to be associated with
relatively mild forms and the latter type with the
lethal form®.

Six clinical forms of hypophosphatasia, peri-
natal lethal, perinatal benign, infantile, childhood,
adult, and odonto-hypophosphatasia, are currently
recognized, which are classified based on the age at
diagnosis, and the severity of associated signs and
symptoms®#®, The severity of the disease is generally
correlated with the onset period, except for the
odonto type”. Symptoms in patients with hypophos-
phatasia range from stillbirth without mineralized
bone to isolated premature loss of primary teeth®*.
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Table 1 Summary of patients diagnosed with hypophosphatasia

First and last

Case  Gender Phenotype

Early exfoliated or Genetic analysis

examination extracted teeth

1 F  Perinatal (benign)  2Y7M-14Y3M T F301L

2 F Childhood TYOM-18YOM None Unknown

3 M Odonto 3YOM-8YOM Y — A23V/EIT4G

4 M Childhood 3YOM-8YOM —imE A23V/E174G

5 M Perinatal (benign) ~ 8YS8M-12Y4M None F301L

6 M Childhood 2Y2M-3YOM - | _C Unknown

CBAJABC

7 M Odonto 2Y2M-3YTM TBAAR Unknown

8 F Odonto 4Y5M AL Unknown

9 F  Perinatal (benign) 1YOM-4Y4M 5% Unknown

A

10 F Odonto 2YSM-15Y6M CEATAE Unknown

11 M Childhood 3Y10M-4Y8M AlA C Unknown

12 M Odonto 5Y2M-23Y11M None Exon 10 point
mutation

13 F Odonto® 4YOM-8Y10M gi 2 c E218V/1559delT

14 M Childhood 1Y5M=7Y BA Unknown

C Al C
. A

15 F Childhood 1Y7M-10Y2M “CBAIABC Unknown

16 M Childhood 3YSM-11Y %%ﬁ— Unknown

17 M Infantile TYSM-12Y8M None p327L/1559delT

18 M Childhood 3Y2M-7Y3M BAIA Unknown

19 F Childhood 2Y7M— — __1AB Unknown

BA|AB

2 Siblings, ®: Fraternal twins, ©: Odonto type, possibly childhood type, general information is lacking.

Most common oral manifestations in patients
with hypophosphatasia are known to be premature
loss of primary teeth due to impaired formation
of the cementum, especially in childhood cases
and odonto-hypophosphatasia type, with the latter
not associated with abnormalities of the skeletal
system®. Histopathological examinations of spon-
taneously exfoliated teeth have shown the lack of
both cellular and acellular cementum®. In general,

hypophosphatasia in childhood is often recognized
by pediatric dentists when the patient visits a dentist
for early and spontaneous exfoliation of a primary
tooth”.

In the present study, the clinical records of
19 hypophosphatasia cases from 7 pediatric dental
clinics of 29 university dental hospitals were exam-
ined and the oral manifestations presented are
summarized.
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Fig. 1 Time of spontaneous exfoliation of right and left mandibular primary incisors and canines

Numbers in circles indicate case numbers. Arrows indicate estimated periods of exfoliation. Bold line indicates the mean
time (center dot) of emergence of mandibular primary incisors and canines in boys, with an SD of 1. The double bold
line indicate the same for the permanent successors and the center dot indicates the mean. Bold dotted and double-dotted
lines indicate results for girl patients. Shadow indicates the term within 3 years after eruption of the primary tooth.

a: Central incisors, b: Lateral incisors, ¢: Canines.

Subjects and Methods

Collection of subjects with hypophosphatasia

There were 9 children diagnosed with hypophos-
phatasia at our clinic, with the clinical oral features
of 4 of those previously reported (Cases 1 to 4
in Table 1)!9. In order to collect information from
additional cases, we contacted clinics of pediatric
dentistry at 28 other university dental hospitals
in Japan and inquired regarding the existence of

patients diagnosed with hypophosphatasia. In reply,
we received information for 10 children from 6
universities, thus the total number of cases analyzed
was 19 (11 males, 8 females). There were no
cases reported from the other 22 university dental
hospitals contacted.

Clinical analyses

The patient information was summarized in regard
to gender, phenotype, chronological age at the
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Fig. 2 Time of spontaneous exfoliation of right and left maxillary primary incisors and canines

Numbers in circles indicate case numbers. Arrows indicate estimated periods of exfoliation. Bold line indicates the mean
time (center dot) of emergence of mandibular primary incisors and canines in boys, with an SD of 1. The double bold
line indicate the same for the permanent successors and the center dot indicates the mean. Bold dotted and double-dotted
lines indicate results for girl patients. Shadow indicates the term within 3 years after eruption of the primary tooth.

a: Central incisors, b: Lateral incisors, c: Canines.

time of the first and last examinations, location of
spontaneous early exfoliated teeth, and genotypes.
An early exfoliated or extracted tooth was defined
as a primary tooth exfoliated or extracted because
of periodontal disease within 3 years after eruption
of the primary tooth, which was determined from
the mean eruption time of primary teeth in Japanese
children'?.

Results

Phenotypes

The most frequent phenotype seen in the present
stady was the childhood type (9 cases), followed
by odonto (n=6), perinatal benign (n=3), and
infantile (n=1) types. In addition, general informa-
tion was not available for 1 of the patients (Case
13), who was classified as childhood type.

Oral manifestations

Early exfoliated or extracted primary teeth were
found in 15 cases (Table 1). Most of those were
identified in the anterior region, while there were
no cases of early exfoliated or extracted permanent

teeth.

The time of early exfoliation of primary anterior
teeth is illustrated in Figs. 1 and 2, with findings
for the right and left mandibular primary incisors
and canines shown in Fig. 1. Early exfoliation of
the mandibular primary central incisors before 4
years of age was seen in 74% (14/ 19 cases) of all
cases and comprised 66% (25/38 teeth; 2 teeth per
case) of all exfoliated teeth. In addition, the rate
of early exfoliation of mandibular primary lateral
incisors was 47% of all cases and comprised 40%
of the total number of mandibular primary central
incisors. On the other hand, early exfoliation of
the mandibular primary canines before 4.5 years of
age was seen in 37% of all cases and comprised
26% of all exfoliated teeth. Figure 2 shows the
period of time required for spontaneous exfoliation
of the right and left maxillary primary incisors
and canines. Early exfoliation of maxillary primary
anterior teeth was seen in 47% of all cases and
comprised 18% of all exfoliated teeth. In addition,
the abnormalities of the numbers and the shape of
teeth were not observed in all cases.
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Fig. 3 Orthopantomograph of fraternal twins obtained at 6
years 3 months of age

(A) Case 3, (B) Case 4.

Genetic findings

Information from results of genetic analyses was
available for 7 cases and is summarized in Table 1.
The F301L mutation type was associated with 2
perinatal lethal cases (Cases 1 and 5). In those, 2
early exfoliated teeth were noted in Case 1, whereas
no teeth were spontaneously exfoliated in Case 5.
In addition, an A23V/E174G type mutation was
found in fraternal twins (Cases 3 and 4) (Fig. 3),
in whom a mandibular central incisor (Case 3) and
5 primary mandibular anterior teeth (Case 4) were
exfoliated. Furthermore, an E218V/1559delT type
mutation was identified in Case 13, which showed
7 early exfoliated teeth, while a p327L/1559delT
type mutation was identified in case 17 without
early exfoliated teeth.

Discussion

The frequency of severe forms of hypophosphatasia
in the general population is estimated to be 1 per
100,000 individuals®*®, whereas that of moderate

forms is expected to be much higher due to the
number of patients with dominant forms of the
disease**'?. In the present study, we analyzed 19
cases of hypophosphatasia from information col-
lected at pediatric dentistry clinics of 29 university
hospitals throughout Japan including ours. However,
9 of the cases were treated at our medical hospital
by pediatricians engaged in management of child
patients with hypophosphatasia. We consider it
important to collaborate with medical doctors when
treating children with hypophosphatasia, since oral
manifestations can be identified in most of these
patients. Patients in this study referred to our clinic
were treated as soon as they were diagnosed with
hypophosphatasia by a pediatrician. In addition,
a few of the patients were suspected to have
hypophosphatasia based on findings in our dental
clinic and referred to a pediatrician.

It is generally known that one of the common
findings of this disease is early spontaneous exfo-
liation of primary teeth and the present analysis
revealed that exfoliation of a primary incisor was
identified by 4 years of age at a frequency of 74%.
Since exfoliation of a primary incisor is generally
observed at around 6 years of age, early exfoliation
occurring at an age younger than 4 years may be an
indicator of hypophosphatasia for general dentists
as well as medical doctors.

A feature of premature loss of primary teeth is
considered to be derived from disturbed cementum
formation®?>. The present findings showed that
early exfoliated teeth generally occur in the area
of the primary central incisors, especially the
mandibular primary central incisors, which are the
first to erupt into the oral cavity among primary
dentition. The primary incisors are small in size
and have a single root as a morphological feature.
In addition, a short time after their eruption, the
mandibular central incisors receive high levels of
occlusal force from peripheral soft tissues. Although
incisors with intact cementum can accept such
pressure, those with impaired cementum, such as
that seen in hypophosphatasia patients, cannot
accept high pressure levels, possibly resulting in
irreversible impairment of periodontal tissues and
induction of bone loss.

We found no cases of early exfoliated permanent
teeth in this study, though a few case reports have
described such affected permanent teeth®*?). In
those cases, in addition to the primary incisors and
canines, the primary molars were also exfoliated
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before the permanent teeth began to erupt. Hence,
a few primary teeth remain in the oral cavity
when the permanent incisors and/or first molars
erupt into the oral cavity. As with the mandibular
central incisors, these permanent teeth in patients
with hypophosphatasia also receive high levels
of pressure, which may induce early exfoliation.
To prevent early exfoliation of permanent teeth
in hypophosphatasia patients, a denture should be
applied to reduce pressure before the permanent
teeth begin to erupt.

To our knowledge, no effective approaches for
early exfoliation of primary teeth in cases with
hypophosphatasia have been presented. Thus, it
is important to pay special attention to changes
in periodontal conditions to discern the onset of
periodontitis as early as possible. It is generally
considered that periodontitis in children is a quite
rare clinical finding, though cases of gingivitis
are commonly found®®. When conditions similar
to periodontitis are found in these patients, it is
important to pay special attention to prevent the
development of lesions. Since impaired cementum
tissue may produce favorable sites for colonization
of periodontitis-related bacteria'®, maintenance of
oral hygiene is most vital. In the present study, we
noted predominant periods for early spontaneous
exfoliation of primary teeth, which might be also
important for monitoring the periodontal conditions
of patients with hypophosphatasia.

When cases with early exfoliation of primary
teeth are encountered, application of a partial denture
is recommend to disperse occlusal pressure and
resolve esthetic problems. However, it is possible
that the wire clasps of a partial denture may impose
a severe burden on the remaining primary teeth.
Therefore, it is important to confirm the mobility
of teeth with clasps during periodic examinations,
otherwise a non-clasp denture may be more suitable.

Presently, there is no radical treatment recom-
mended for cases of hypophosphatasia. On the
other hand, several possible treatments have been
presented, including enzyme replacement therapy
using the serum of a patient with Paget’s disease®?,
administration of parotoid hormone®?*®, transplan-
tation of bone fragments and cultured osteoblasts®,
and allogenic mesenchymal stem cell transplan-
tation®. Furthermore, animal experiments using
TNALP knockout mice, a model of infantile hypo-
phosphatasia®, showed that enzyme replacement
therapy with a deca-aspartate-tagged enzyme was

successful®”. That therapy also prevented hypomin-
eralization of alveolar bone, dentin, and cementum?3®,
Clinical trials with this modified enzyme are now
in progress, though the therapy requires repeated
administrations of large amounts of enzymes for
long-term correction®. Gene therapy by means of a
single injection may prove to be a better treatment.
In previous studies, TNALP knockout mice were
treated with lentivirus gene therapy® and adeno-
associated virus serotype 8 mediated gene therapy*?.
Accumulation of such experimental findings may
result in novel approaches for patients with hypo-
phosphatasia in the near future.

Four of the present cases with different types of
disease did not show early exfoliation of primary
teeth. However, the present results did not reveal
information regarding the relationships between
early exfoliation and subtypes. The two most
common types of mutations for ALPL (F301L and
T1559delT) are reported to be associated with
relatively mild and lethal forms, respectively, of
hypophosphatasia in Japanese patients”. That study
also noted that the genotype-phenotype relationship
is consistent with the enzymatic activities of mutant
ALP proteins. Furthermore, patients with F301L
type were found to retain some residual activities
of ALP, whereas those with the T1559del type had
a complete loss of those activities. In addition, they
showed that F301L is associated with relatively
mild forms of hypophosphatasia, whereas T1559 is
associated with lethal forms. In the present study,
the F301L mutation was detected in Cases 1 and 5
with the perinatal benign type, though their dental
phenotypes were different. In addition, Cases 3 and
4, fraternal twins, had the same mutation, while
their dental phenotypes were completely different.
It was previously reported that the relationships
between phenotypes and genotypes are not fully
understood®, and additional studies are required.

Child onset hypophosphatasia is often recog-
nized first by pediatric dentists, who are generally
consulted for premature spontaneous exfoliation of
fully rooted primary teeth®. In the present study,
most of the cases of child and odonto types treated
at our clinic were suspected to be hypophosphatasia
based on dental findings. Pediatric dentists should
refer patients suspected to have hypophosphatasia
based on premature exfoliation of a primary anterior
tooth to a pediatrician as early as possible for
additional examinations.
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Conclusion

The main oral finding of hypophosphatasia was
early exfoliation of deciduous teeth, predominantly
in the mandibular anterior region, at the age of 1 to
4 years old. Pediatric dentists should investigate the
possibility of hypophosphatasia when an uncommon
case of early exfoliation of a primary tooth is
encountered in a young patient.
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Abstract

Objective Patients with hereditary cancer need an inte-
grated support system. A recently launched project was
evaluated in terms of its efficacy in screening patients with
hereditary cancer at the gynecologic service.

Methods The project team comprised gynecologists,
surgeons, medical geneticists, and certified genetic coun-
selors (CGCs) in our hospital. At the gynecologic service, a
newly developed self-administered family history ques-
tionnaire (SAFHQ) was given to patients with ovarian,
endometrial, or breast cancer as well as a history of mul-
tiple cancers. After an interview, a CGC constructed a
pedigree and evaluated the risk for hereditary cancer.
Patients at risk were recommended by a gynecologist to
receive further genetic counseling at the Department of
Genetics according to the modified Bethesda criteria,
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Amsterdam II criteria, and National Comprehensive Can-
cer Network (NCCN) guidelines 2012 for breast—ovarian
cancer syndrome (HBOC). The numbers of newly screened
patients were compared before and after the project launch.
Results The SAFHQ was administered to 131 patients
and 106 (81 %) pedigrees were constructed between
August 2012 and July 2013. The number of newly screened
patients according to the Bethesda criteria was 4 and 8§ at
10 years before and 1 year after the project launch,
respectively. Two and 31 patients met the NCCN criteria
for HBOC excluding ovarian cancer alone, respectively, at
these 2 time points. Of 54 patients who were recommended
to undergo further counseling, 10 (19 %) visited the
Department of Genetics.

Conclusion After the launch of an integrated support
system, the number of patients with hereditary cancers who
were screened increased. The gynecologic service played a
pivotal role in patient and family care.

Keywords Gynecology - Lynch syndrome - Hereditary
breast and ovarian cancer - Genetic counseling -
PDSA cycle

Introduction

Recently, a prominent celebrity underwent a preemptive
double mastectomy because of a high familial propensity
for breast cancer. This news garnered global media atten-
tion and heightened general population awareness of the
importance of genetic screening based on family medical
history. Approximately 2-5 % of uterine and 5-10 % of
ovarian cancers are hereditary [I-4]. Lynch syndrome/
hereditary non-polyposis colorectal cancer syndrome and
breast—ovarian cancer syndrome (HBOC) are the main
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hereditary gynecologic cancers. The incidences of Lynch
syndrome and HBOC are similar in the Japanese popula-
tion [5, 6]. However, the social and medical systems for
caring for patients with hereditary cancer and their families
are not widely accessible [7]. In 2011, the Japanese Clin-
ical Practice Guideline of Breast Cancer announced that
salpingo-oophorectomy reduces the risk of breast cancer,
while the Japanese Society for Cancer of the Colon and
Rectum (JSCCR) Guidelines 2012 for the Clinical Practice
of Hereditary Colorectal Cancer were published in 2012. In
addition, a guide to risk, prevention, and management of
gynecologic cancers was translated into Japanese in 2011
(8.

In 2012, a project to support patients with hereditary
cancers and their family members was launched at the
teaching hospital of Hyogo College of Medicine. This
report discusses the promotion and development of an

Table 1 Self-administered
family history questionnaire
(Department of Obstetrics and

integrated support system, from a gynecologic perspective,
for the benefit of screening patients with hereditary cancer.

Methods

The project team comprised gynecologists, surgeons,
medical geneticists, and certified genetic counselors (CGC)
in our hospital. A self-administered family history ques-
tionnaire (SAFHQ) was developed (Table 1), and the
manner in which pedigrees were drawn was made consis-
tent. Genetic and clinical data were disseminated. Devel-
opment of a support system was planned and conducted
according to the Guidelines for Genetic Tests and Diag-
noses in Medical Practice by the Japanese Association of
Medical Sciences and the Guidelines of the Japanese
Society for Familial Tumors.

Self-administered Family History Questionnaire
(Department of Obstetrics and Gynecology)

G it Engli i
ynecology) (English version) ID: Name (Last, First): Date of Birth: Age:
Please answer the following questions.
[A] About yourseilf
A1 What is your current disease called?
( )
Have you undergone any surgery in the past? Yes No
A2 If yes, please mention the disease for which surgery was performed.
( )
Please encircle the conditions below, for which you have a history.
For encircled conditions, indicate the age at diagnosis.
A-3
Breast cancer (Age: ) Ovarian cancer (Age: ) Fallopian cancer (Age: )
Endometrial cancer (Age: ) Colorectal cancer (Age: ) Gastric cancer (Age: )
Do you have other types of cancer? Yes No
A-4 ( )
If yes, indicate the disease and the age at diagnosis. .
(Age: )
) Did receive/d lan ive hormone th for breast
A5 id you ive/do you plan to receiv rmone therapy for breas Yes  No
cancer?
A-6 | Did you undergo a genetic test for hereditary cancer? Yes No
A7 Do you wish to talk about the genetic disease or test, if you have a risk of Yes No
hereditary cancer?
We can provide integrated support with other doctors and co-medical
A-8 | professionals in our hospital if you have a risk of hereditary cancer. Do Yes No
you wish to be introduced to other doctors at the related department?

Please complete the reverse side of this form.
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Table 1 continued [BIAbout your family

B-1
or paternal side?

Do you have a family history of any cancer or polyp on your maternal Yes No

Unknown

diagnosis.

[Example]

If yes, please list the relationship of the patientto you, the individual diagnosis, and the age at

Consider cancers as such colorectal cancer, gastric cancer, endometrial cancer, ovarian

Consider relationships as such father, mother, brother, grandparent, uncle, aunt, and niece

Father, colorectal cancer, 55 years old
Paternal cousin, gastric cancer, 40 years old
Maternal aunt, breast cancer and ovarian cancer, 35 and 42 years old

cancer, breast cancer, fallopian cancer, and brain cancer

Relationship

Age at diagnosis

Cancer type

B-3 | Is there a male breast cancer patient in your family? ves  No
Unknown
Has any person in your family undergone genetic testing for Yes No
B-4 )
hereditary cancer? Unknown

At the gynecologic service, a checklist was developed to
guide recommendations for further genetic counseling
including genetic testing. The revised Bethesda criteria as
well as the Amsterdam criteria II were used for Lynch
syndrome screening [9, 10]. Gastric cancer, atypical
endometrial hyperplasia, and epithelial ovarian cancer
were considered as Lynch-syndrome-related cancers. Non-
obese women [body mass index (BMI) <25] <50 years old
with regular menses who had endometrial cancer were
included in the checklist [11]. For HBOC screening, a
history of ovarian cancer alone was excluded from the
criteria for further genetic risk evaluation by the National
Comprehensive Cancer Network guidelines (NCCN) 2012
[12]. The checklist included patients with a history of two
or more cancers except for cervical or hepatic cancer
associated with viral infection.

After launching the project, inpatients and outpatients
with ovarian, endometrial, or breast cancer as well as a
history of multiple cancers were given the SAFHQ. After

Please hand over the completed form at the reception desk.

obtaining informed consent, the CGC interviewed the
patients and constructed pedigrees. The gynecologist
informed patients about hereditary cancers and recom-
mended further genetic counseling on the basis of the
checklist and pedigree results.

Cases of hereditary cancer have been recorded by
gynecologists since 2001. The numbers of newly screened
patients 10 years before and 1 year after the launch of the
project were compared. After the project launch, the timing
of information provision about hereditary cancer was
recorded based on what treatment regimen or plan was
administered to patients. The number of patients who vis-
ited the Department of Genetics was also recorded. The
project was approved by our institutional review board, and
written informed consent was obtained from patients to
access their information recorded by the physicians or
CGCs. Statistical analyses were performed using the soft-
ware XLSTAT 2012 (Addinsoft, Paris, France) and P val-
ues were calculated using the x* test.
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