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Current status of intractable pediatric gastroesophageal reflux disease
in Japan: a nationwide survey
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Abstract

Purpose A nationwide survey was conducted to investigate the current status of pediatric gastroesophageal reflux disease
(GERD) in Japan, with special reference to the characteristics of intractable GERD.

Methods Data were collected using a questionnaire from facilities specializing in the treatment of pediatric GERD in Japan.
Intractable GERD was defined as follows: I, no symptomatic improvement after 8 weeks of optimal medical treatment (OMT)
plus fundoplication; II, no symptomatic improvement after 8 weeks of OMT and with no indications for fundoplication; and
III, no symptomatic improvement after surgery without OMT.

Results We collected data from 3,463 pediatric patients with GERD from 91 institutions, and 81 satisfied the definition of
intractable GERD. Additional clinical information was obtained from 56 patients, and 41 represented cases of definite intrac-
table GERD. The main underlying disorders included neurological impairment (NI), esophageal atresia (EA), and congenital
heart disease (CHD), which altogether accounted for 85% of patients. Of the 41 patients, 33 received fundoplication, and
the remaining 8 received medical treatment alone because surgery was considered unsuitable.

Conclusions The nationwide survey revealed that pediatric intractable GERD is rare in Japan. Three main underlying dis-
orders—NI, EA, and CHD—were implicated in the majority of cases of intractable GERD.

Keywords Nationwide survey - Intractable gastroesophageal reflux disease - Children - Neurological impairment -
Esophageal atresia - Congenital heart disease

Introduction disorders tend to suffer from severe GERD and to require
fundoplication in addition to medical treatment. However,
Gastroesophageal reflux disease (GERD) frequently occurs  in some patients, GERD-related symptoms persist even after
during infancy, and most infants “outgrow” the symptoms  medical treatment and fundoplication. In 2018, the clinical
of this disease by 1 year of age [1]. However, specific pedi-  practice guidelines for pediatric GERD defined “refractory
atric populations are considered to be at the risk of GERD, = GERD” as GERD that does not respond to optimal treatment
including those with congenital esophageal atresia (EA)  after 8 weeks [3]. This definition is similar to the definition
and neurological impairment (NI) [2]. Children with these  of adult proton pump inhibitor (PPI)-resistant GERD [4] but
notably does not include GERD resistant to fundoplication.
To our knowledge, intractable pediatric GERD lacks a
&< Suguru Fukahori clear definition, and the knowledge about its epidemiological
s_fukahori @med.kurume-u.ac.jp and clinical features remains limited. Therefore, a nation-
Department of Pediatric Surgery, Kurume University School wide survey was conducted to investigate the current status
of Medicine, 67 Asahi-machi, Kurume, Fukuoka 830-0011, of pediatric GERD in Japan, with special reference to the
Japan characteristics of intractable GERD.

Department of Pediatric Surgery, Hamamatsu University
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Background: Immaturity of ganglia (IG), an allied disorder of Hirschsprung disease (AD-HSCR), devel-
ops as neonatal ileus, but the dysmotility spontaneously resolves after several months. The diagnosis
of IG using HE staining is often difficult. We herein report a new pathological finding of IG called the
‘palisading-like pattern’, which may be helpful for improving the diagnostic accuracy.

Methods: Cases of IG that were managed over the past 28 years were retrospectively reviewed. We in-
vestigated the clinical course and pathological findings for Hematoxylin-Eosin (HE) staining. The conven-
tional diagnostic criteria for IG were (1) a normal or slightly increased number of ganglion cells and (2)
ganglion cells with small nuclei.

Results: Among the 155 cases, 28 were diagnosed with IG, and 10 were retrospectively confirmed by HE
staining. A palisading-like pattern was confirmed at the time of the initial ileostomy (median age, 2.5
days), and the palisading-like pattern had completely disappeared by the time of stoma closure (median
age, 215 days) in all 10 cases. A palisading-like pattern is not present in other diseases.

Conclusions: Even if immunostaining data are not available for a further analysis, the detection of a
palisading-like pattern on HE staining makes an accurate diagnosis possible.

Level of evidence: LEVEL IV.

© 2022 Published by Elsevier Inc.

1. Introduction

Allied disorders of Hirschsprung disease (AD-HSCR) has been
understood to involve intestinal hypoperistalsis, despite the pres-
ence of ganglion cells in rectum [1]. Patients with Hirschsprung
disease (HSCR) generally present symptoms of intestinal obstruc-
tion in the neonatal period. Patients with AD-HSCR also show
similar symptoms and signs to patients with HSCR. AD-HSCRs are
currently classified into two categories based on the pathological
findings of the ganglia: those with an abnormal ganglion histology
and those with a normal ganglion histology [1]. According to
the classification of AD-HSCR in a Japanese survey, intestinal
neuronal dysplasia (IND), hypoganglionosis (Hypo) (congenital and

Abbreviations: 1G, immaturity of ganglia; AD-HSCR, allied disorders of
Hirschsprung disease; HSCR, Hirschsprung disease; IND, intestinal neuronal dys-
plasia; Hypo, hypoganglionosis; SD, segmental dilatation of intestine; CIIP, chronic
idiopathic intestinal pseudo-obstruction; MMIHS, megacystis microcolon intestinal
hypoperistalsis syndrome.

* Corresponding author.
E-mail address: matsuura@pedsurg.med.kyushu-u.ac.jp (T. Matsuura).
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acquired), and immature ganglia (immaturity of ganglia [IG]), are
considered to be associated with abnormal ganglia, while internal
anal sphincter achalasia (IASA), segmental dilatation of the intes-
tine (SD), chronic idiopathic intestinal pseudo-obstruction (CIIP),
and megacystis microcolon intestinal hypoperistalsis syndrome
(MMIHS) are considered to occur in patients with normal ganglia
[1-3].

IG arises as a symptom of ileus in the early neonatal pe-
riod, and most patients undergo exploratory surgery followed by
full-thickness biopsy of the intestine and enterostomy. Most cases
require a temporary stoma, but all cases achieve stoma closure
within a few months to the first year of life, with intestinal motil-
ity showing a favorable prognosis [3]. This favorable prognosis of
IG among AD-HSCRs may be explained by the gradual maturation
of the enteric nervous system after birth [4]. In contrast, HSCR and
other AD-HSCRs, including Hypo, CIIP, and MMIHS, require further
assessment, additional surgical intervention, and parenteral nutri-
tion. Given these prognostic differences among AD-HSCRs, an ac-
curate pathological diagnosis of neonatal ileus is very important
when planning the treatment strategies.
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Dental pulp stem cells as a therapy
for congenital entero-neuropathy

Koichiro Yoshimaru?, Takayoshi Yamaza?*?, Shunichi Kajioka®’", Soichiro Sonoda?,
Yusuke Yanagi', Toshiharu Matsuura?, Junko Yoshizumi*, Yoshinao Oda®, Naoko Iwata®,
Chiho Takai®, Shinsuke Nakayama® & Tomoaki Taguchi®

Hirschsprung’s disease is a congenital entero-neuropathy that causes chronic constipation and
intestinal obstruction. New treatments for entero-neuropathy are needed because current surgical
strategies have limitations5. Entero-neuropathy results from enteric nervous system dysfunction due
to incomplete colonization of the distal intestine by neural crest-derived cells. Impaired cooperation
between the enteric nervous system and intestinal pacemaker cells may also contribute to entero-
neuropathy. Stem cell therapy to repair these multiple defects represents a novel treatment
approach. Dental pulp stem cells derived from deciduous teeth (dDPSCs) are multipotent cranial
neural crest-derived cells, but it remains unknown whether dDPSCs have potential as a new therapy
for entero-neuropathy. Here we show that intravenous transplantation of dDPSCs into the Japanese
Fancy-1 mouse, an established model of hypoganglionosis and entero-neuropathy, improves large
intestinal structure and function and prolongs survival. Intravenously injected dDPSCs migrate to
affected regions of the intestine through interactions between stromal cell-derived factor-1a and
C-X-C chemokine receptor type-4. Transplanted dDPSCs differentiate into both pacemaker cells and
enteric neurons in the proximal colon to improve electrical and peristaltic activity, in addition to their
paracrine effects. Our findings indicate that transplanted dDPSCs can differentiate into different cell
types to correct entero-neuropathy-associated defects.

Hirschsprung’s disease (HSCR) and its allied disorders are congenital entero-neuropathies that occur with an
incidence of ~ 1 per 5000 livebirths in Japan'~. HSCR is a potentially fatal disorder with clinical features that
include constipation, abdominal distension, megacolon and intestinal obstruction'=. The current management
of HSCR involves surgery to remove or bypass affected segments of the bowel*. Nevertheless, many children
suffer from life-long complications due to the dysfunction of ‘healthy’ bowel retained during surgery” and the
consequences of additional palliative surgery such as proctectomy and enterostomy. Therefore, novel therapies
are urgently needed to improve outcomes and quality of life in patients with HSCR.

HSCR was first reported in 1888 by Hirschsprung, who described two infants with local defects of enteric
neurons®. The pathogenesis of HSCR is incompletely understood but thought to involve the failure of enteric
neural crest-derived cells (NCCs) to complete their colonization of the distal intestine during foetal development.
Since the initial discovery that enteric neural circuits play an essential role in peristaltic movements of the gut
(the ‘law of the intestine’ proposed by Bayliss and Starling in 1899), it has become established that intestinal
motility is coordinated by an intrinsic nervous system. In the 1990s, the interstitial cells of Cajal (ICCs) were
identified as specialized cells that act as an intestinal pacemaker®. ICCs (especially those in the myenteric plexus)
are thought to contribute to the spatial organization of gut motility because of their network-like structure. Coop-
eration between the enteric nervous system (ENS) and ICC ‘pacemaker’ system is essential for the coordination
of complex intestinal movements”'?, and this cooperation between the ENS and ICCs is thought to be impaired

!Department of Pediatric Surgery, Kyushu University Graduate School of Medical Sciences, Fukuoka,
Japan. 2Department of Molecular Cell Biology and Oral Anatomy, Kyushu University Graduate School of Dental
Science, 3-1-1 Maidashi, Higashi-ku, Fukuoka 812-8582, Japan. *Department of Clinical Pharmacology, Kyushu
University Graduate School of Medicine, 3-1-1 Maidashi, Higashi-ku, Fukuoka 812-8582, Japan. “Department of
Oral and Maxillofacial Surgery, Fukuoka Dental College, Fukuoka, Japan. *Department of Anatomic Pathology,
Kyushu University Graduate School of Medical Sciences, Fukuoka, Japan. ®Department of Cell Physiology,
Nagoya University Graduate School of Medicine, 65 Tsurumai-cho, Showa-ku, Nagoya 466-8550, Japan. "Present
address: Department of Pharmaceutical Sciences, International University of Health and Welfare, 137-1 Enokizuy,
Okawa, Fukuoka 831-8501, Japan. "“email: yamazata@dent.kyushu-u.ac.jp; kajioka@uro.med.kyushu-u.ac.jp;
h44673a@nucc.cc.nagoya-u.ac.jp
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Immunohistochemistry reveals an increased number of ganglion cells
in the normal-size plexus, as a pathological feature of immaturity
of ganglia
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Abstract

Immaturity of ganglia (IG), is a rare entity of an allied disorder of Hirschsprung’s disease. We reviewed our IG cases to
provide further pathological insight into IG. The clinical data and pathological findings of IG cases in our department from
2011 to 2020 were examined. Hematoxylin and eosin (HE) staining and immunostaining for HuC/D, BCL-2, SOX10, and
CD56 were performed on full-thickness specimens. Sufficient clinical data and pathological specimens were available in
five cases during the study period. The patient profiles were as follows: four term infants and one preterm infant with initial
symptoms of abdominal distension or vomiting; all cases underwent ileostomy at a median age of 2 days and stoma closure at
a median age of 5 months. Although the interpretation of HE staining was difficult, immunostaining for HuC/D and SOX10
clearly distinguished ganglion cells from glial cells. The number of ganglion cells in the IG group was significantly greater
than that in the control group (p < 0.05), while the number of enteric glial cells and total area of the myenteric nerve plexus
did not differ. The finding of the increased number of ganglion cells in a normal-size myenteric plexus is a novel feature of
IG that contributes to its accurate diagnosis.

Keywords Allied disorders of Hirschsprung’s disease - Hirschsprung’s disease - Immaturity of Ganglia - Immunostaining -
Myenteric plexus

Introduction cases of congenital hypoganglionosis, which is classified
as an ADHSCR with an abnormal ganglion histology, or
Immaturity of ganglia (IG) is a rare entity among the allied  chronic idiopathic intestinal pseudo-obstruction, which is
disorders of Hirschsprung’s disease (ADHSCR), which is  classified as an ADHSCR with a normal ganglion histology,
associated with the development of similar symptoms to  develop relapsing enterocolitis and bacterial translocation
Hirschsprung’s disease (HSCR) despite the presence of  due to motility dysfunction from infancy, thus leading to a
intestinal ganglion cells. ADHSCR are classified into two  poor prognosis.
categories based on the pathological findings of the ganglia: IG, which is classified as an ADHSCR with an abnormal
those with abnormal ganglion histology and those with nor-  ganglion histology, is characterized by the pathological find-
mal ganglion histology (Table 1) (Taguchi et al. 2017). Thus,  ings of ganglion cells with a small nuclear size (Taguchi
the prognosis of entities in these categories does not always et al. 2006). According to a recently reported nationwide
depend on the presence of a pathological abnormality. Most ~ survey of ADHSCR in Japan, IG often causes the precipi-
tous onset of ileus symptoms in the early neonatal period,
and most patients undergo exploratory surgery followed
by full-thickness biopsy of the intestine and enterostomy.
Most cases require a temporary stoma, but all cases achieve

Koichiro Yoshimaru, Kina Miyoshi, and Yoshiaki Kinoshita equally
contributed this work.

< Koichiro Yoshimaru stoma closure within a few months to the first year of life,
yosimaru@pedsurg.med.kyushu-u.ac.jp with the intestinal motility showing a favorable prognosis
Extended author information available on the last page of the article (Ieiri et al. 2015). This prognostic difference in intestinal
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Characteristics of intussusception in the period of arbitrary Rotavirus
vaccination

Mutsumi Nakamura,' Koichiro Yoshimaru,? Toshiharu Matsuura,” Hiroshi Hamada,' Yoshitomo Motomura,’

Makoto Hayashida,' Shouichi Ohga,® Tatsuro Tajiri,” Toshiro Hara* and Tomoaki Taguchi’

"Department of Pediatric Surgery, Fukuoka Children’s Hospital, *Department of Pediatric Surgery, Reproductive and
Developmental Medicine, Faculty of Medical Sciences, °Pediatrics, Graduate School of Medical Sciences, Kyushu
University, *Fukuoka Children’s Hospital, >Fukuoka College of Health Sciences, Fukuoka, Japan

Abstract Background: In November 2011, rotavirus (RV) vaccine was launched in Japan as a voluntary vaccination to pre-
vent RV-associated gastroenterocolitis. We examined the characteristics of intussusception following RV vaccina-
tion in our two centers.

Methods: We investigated intussusception patients <16 years old from January 2006 to September 2020. Patients
were categorized according to the period (before [Group A] or after the introduction of arbitrary RV vaccination
[Group B]). The patient characteristics and treatment of intussusception were retrospectively investigated.

Results: During the study period, 560 patients (group A, n = 233; group B, n = 327) were identified. The distribu-
tion of patients who were 0—6 months old was not significantly different between the groups (group A, n = 12,
5.2%; group B, n = 18, 5.5%). Among these 18 patients in Group B, 7 were vaccinated against RV, and 10 were
not. One patient was excluded due to incomplete data. On comparing patients with and without RV vaccination, the
mean age at the onset of intussusception was 3.3 & 0.4 versus 4.0 &= 0.3 months (P = 0.19), the mean interval from
the onset to treatment was 7.5 £ 2.4 versus 16.0 £ 2.2 h (P = 0.03), the time of the contrast enema for treatment
was 9.1 £ 3.3 versus 7.7 £ 2.8 min (P = 0.76), and the final pressure of the contrast enema was 92.5 £+ 4.4 versus
92.2 + 4.4 cmH,0 (P = 0.97).

Conclusions: Arbitrary RV vaccination did not influence the age distribution of intussusception, and the interval
from the onset to treatment was significantly shorter in the patients with RV vaccination than in those without it.
Recognizing the presence of intussusception following RV vaccination enables accurate treatment.

Key words hydrostatic contrast enema, intussusception, rotavirus, vaccine.

Rotavirus (RV) is generally known to be a major cause of
viral gastroenteritis in children,' and encephalitis with severe
dehydration is a challenging problem, with potentially fatal
consequences.” In 2008, the World Health Organization
(WHO) reported that approximately 453 000 children died due
to RV-associated gastroenterocolitis and/or encephalitis
(RVGE).> Almost all children under 5 years of age are
infected with RVGE, and many recover with only mild symp-
toms.” However, approximately 600 000 children die annually
from RV infection, mainly in developing countries.* In Japan,
10-20 children per year died due to severe RVGE before the
introduction of RV vaccination.” As RV vaccination helps to

Correspondence: Toshiharu Matsuura, MD PhD, Department of
Pediatric Surgery, Reproductive and Developmental Medicine,
Faculty of Medical Sciences, Kyushu University, Fukuoka, Japan.
Email: matsuura@pedsurg.med.kyushu-u.ac.jp
Mutsumi Nakamura and Koichiro Yoshimaru equally contributed
this work (Co-first Author).
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prevent severe RV infection (mortality in children <5 years
old in 2015 was reduced by two-thirds from the level in
1990),' the WHO has consistently recommended routine vac-
cination. In Japan, arbitrary RV vaccination started in Novem-
ber 2011.

An association between intussusception and RV vaccination
was initially identified in 1998, and RotaShield (Wyeth-
Lederle Vaccines) was withdrawn because it was associated
with an increased risk of intussusception.®’ Since this associa-
tion was identified, intussusception has been reported as a sev-
ere adverse event after RV vaccination.®

In Japan, a two-dose oral monovalent RV vaccine (RVI,
Rotarix®, GlaxoSmithKline Biologicals SA, Belgium) and a
three-dose oral pentavalent RV vaccine (RVS5, RotaTeq®,
Merck Sharp & Dohme Corp. Whitehouse Station, NJ, USA)
were launched voluntary vaccinations in November 2011 and
July 2012, respectively, and Rotavirus (RV) vaccine coverage
in Japan increased from 30.0% in 2012 to 78.4% in 2019.° To
assess the potential association between intussusception and
RV vaccination and the outcome of intussusception, we
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Targeting hepatic oxidative stress rescues hone »
loss in liver fibrosis

updates
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ABSTRACT

Objective: Chronic liver diseases often involve metabolic damage to the skeletal system. The underlying mechanism of bone loss in chronic liver
diseases remains unclear, and appropriate therapeutic options, except for orthotopic liver transplantation, have proved insufficient for these
patients. This study aimed to investigate the efficacy and mechanism of transplantation of immature hepatocyte-like cells converted from stem
cells from human exfoliated deciduous teeth (SHED-Heps) in bone loss of chronic liver fibrosis.

Methods: Mice that were chronically treated with CCl, received SHED-Heps, and trabecular bone density, reactive oxygen species (R0S), and
osteoclast activity were subsequently analyzed in vivo and in vitro. The effects of stanniocalcin 1 (STCT) knockdown in SHED-Heps were also
evaluated in chronically CCl4 treated mice.

Results: SHED-Hep transplantation (SHED-HepTx) improved trabecular bone loss and liver fibrosis in chronic CCly-treated mice. SHED-HepTx
reduced hepatic ROS production and interleukin 17 (/I-17) expression under chronic CCl4 damage. SHED-HepTx reduced the expression of both //-
17 and tumor necrosis factor receptor superfamily 11A (Tnfrsf11a) and ameliorated the imbalance of osteoclast and osteoblast activities in the
bone marrow of CCl4-treated mice. Functional knockdown of STCT7 in SHED-Heps attenuated the benefit of SHED-HepTx including anti-bone loss
effect by suppressing osteoclast differentiation through TNFSF11—TNFRSF11A signaling and enhancing osteoblast differentiation in the bone
marrow, as well as anti-fibrotic and anti-ROS effects in the CCls-injured livers.

Conclusions: These findings suggest that targeting hepatic ROS provides a novel approach to treat bone loss resulting from chronic liver

diseases.
© 2022 The Author(s). Published by Elsevier GmbH. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Keywords Chronic liver diseases; Hepatic osteodystrophy; Reactive oxidative species; Stanniocalcin 1; Interleukin 17; Neutrophils

1. INTRODUCTION disease, haemochromatosis, and alcoholism [1,2]. However, the

pathogenesis and mechanisms underlying bone reduction in chronic

The liver is a central organ possessing complex metabolic and
xenobiotic functions in the digestive system, and it also participates
in the endocrine system. Liver metabolism is highly involved in bone
metabolism under physiological conditions through the function of
somatotropic axis hormones such as growth hormone, insulin-like
growth factor-I, and insulin-like growth factor binding protein 3
and of calciotropic hormones, including parathyroid hormone and
vitamin D. Chronic liver diseases can potentially cause abnormal
metabolism in the skeletal system [1]. The abnormal bone meta-
bolism is associated with reduced bone mineral density (BMD) and
decreased trabecular bone structures and induces bone loss likely
due to osteoporosis or osteopenia [2]. Severe osteoporosis is
frequently suffered in patients with chronic liver disease, especially in
end-stages and in chronic cholestasis, non-alcoholic fatty liver

liver disease remain unclear. Thus, it is necessary to elucidate the
critical factors to develop an alternative option for bone loss in
chronic liver disease.

Reactive oxygen species (ROS) are known to trigger the progression of
chronic liver fibrosis [3]. ROS are released from injured hepatocytes and
transform quiescent hepatic stellate cells (HSCs) into their active form.
ROS-activated HSCs release several inflammatory cytokines that recruit
immune cells into liver tissue. Among these inflammatory cytokines,
interleukin 17 (IL-17) promotes HSCs to produce extracellular matrix in
the context of liver fibrosis [4]. Thus, hepatic ROS function to trigger
complex interactions between activated HSCs and recruited immune
cells to exacerbate fibrosis and inflammation within the liver. However,
the cellular mediators and molecular mechanisms of hepatic ROS-
mediated bone loss in chronic liver fibrosis have not been elucidated.
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Effects of changes in skeletal muscle mass on the prognosis
of pediatric malignant solid tumors
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Abstract

Purpose This study aims to clarify the relationship between changes in skeletal muscle mass during treatment and prognosis
of pediatric malignant solid tumors.

Methods Patients with pediatric malignant solid tumors who were treated at Kyushu University Hospital from 2007 to
2017 were divided into two groups: the progression-free survival (PFS) group and the relapse/death (R/D) group; the psoas
major muscle volume (PMV) was then compared. We also measured the PMV and psoas muscle area (PMA) of pediatric
patients with no complications who underwent surgery for acute appendicitis (control) and compared the values with those
of patients with malignant tumors.

Results No significant differences were observed in the PMV and PMA between patients with appendicitis and those with
malignant tumors. Significant differences were found in the rate of change in PMV between the PES (1.424) and R/D groups
(1.071) (P=0.0024). When the cut-off value of the rate of change in the PMV was 1.20, patients whose rate of change in
PMYV was > 1.20 had longer PFS (P=0.0231) and overall survival (P =0.0229) than those whose rate of change was < 1.20.
Conclusion Pediatric patients with malignant solid tumors and increased skeletal muscle mass during treatment have a good
prognosis.

Keywords Psoas muscle area - Psoas muscle volume - Sarcopenia - Pediatric malignant solid tumor

Introduction muscle mass during treatment affects the prognosis of

high-risk neuroblastoma [10]. In that study, we evalu-
Sarcopenia, a syndrome characterized by progressive and  ated skeletal muscle mass measuring Psoas muscle area
generalized loss of skeletal muscle mass and strength [1],  (PMA) using computed tomography (CT). However, we
has attracted substantial attention. It has been reported  consider this evaluation method using PMA has somewhat
that sarcopenia affects the prognosis of malignant tumors  inaccuracy. It is difficult to accurately evaluate skeletal

and the incidence of postoperative complications [2, 3].  muscle mass in children because of the size or growth of
In pediatric patients, some studies have reported on sar-  children. Moreover, the methods by which skeletal muscle
copenia in cases of leukemia, chronic liver disease, kidney =~ mass is evaluated are different depending on the reports
disease, intestinal failure, and liver transplantation [4-7]. [6, 10-12]. Analysis using CT or magnetic resonance

However, few reports on sarcopenia in pediatric patients  imaging (MRI), bioelectrical impedance analysis (BIA),
with malignant solid tumors have been published [8, 9]. and dual-energy X-ray absorptiometry (DXA) have often
We previously reported that the change rate of skeletal = been adopted to evaluate skeletal muscle mass. In previ-
ous reports using CT measurements, whole-body skeletal

54 Naonori Kawakubo muscle mass was evaluated according to the psoas muscle
kawakubo.naonori.061 @m.kyushu-u.ac.jp area (PMA) [4, 9, 10]. In this study, we use the psoas
muscle volume (PMV), which is a more accurate measure
of skeletal muscle mass and this point is a definite differ-
ence to our previous study using PMA. Using an automatic
analysis tool, we evaluated the PMV using CT scan data.
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Abstract: Jaw deformity is a growth and developmental disorder that indicates malocclusion accompanied by defor-
mity of the upper and lower jaw, which both oral and maxillofacial surgery concern. Planning and evaluation of or-
thognathic surgery have based on hard tissue such as jaw bones and teeth, because they were suitable for incorporat-
ing tomographic imaging technologies. But the changes in the soft tissues that cover the repositioned jaw bones and
teeth vary among individuals and have been left to the empirical decisions of the surgeons. Possible problems in the
facial appearance after surgery, however, throw even greater negative impact on the patients’ quality of life. Soft tis-
sues need more accurate treatment to be considered. Silhouettes of patients’ profile faces used for evaluating soft tis-
sues in the past do not necessarily show cheek bulges that are critical to considering the factor of personality. This re-
search proposes a computer-assisted image analysis method that is capable of quantitatively measuring the effect of
orthognathic surgery over soft tissues. It reads a cephalometric image of the patient’s profile face before and after re-
positioning jaw bones by surgery, locates the cheek region, and measures both the amount and the direction of cheek
due to changes of soft tissue. The first experiment quantified the results of orthognathic surgery in the cases of both
mandible (lower jaw) deficiency (Class II) and maxilla (upper jaw) deficiency (Class III) and visualized the changes
in both regions of cheek and mouth using the proposed method. The second experiment calculated the changes in
both cheek and mouth regions and compared those averages over patients between two surgey conditions, i.e. one
conducted genioplasty for chin reposition in maxilla adjustment for treating Class III and the other did not. The pro-
posed method quantitatively clarified how the soft tissues of cheek and mouth changed after surgery when the maxilla
had moved in the treatment and the result was consistent with what oral surgeons have recognized only by looking in
the past.

Keywords: jaw deformity, orthognathic surgery, soft tissues, image analysis, visualization, preventive medicine,

MAMORU SATO3

quality of life, medical-engineering cooperation

1. Introduction

Malocclusion accompanied by deformity of the upper and
lower jaw affects the quality of lives of people, especially with
respect to chewing, swallowing, phonating, and the motion of
jaws themselves. It also is one of the direct causes of oral frailty
that shortens healthy life expectancy by increasing the possibility
of fall risk [5]. Adjustment of jaw positions in surgery has been
based on the hard tissues such as maxilla (upper jaw), mandible
(lower jaw), and teeth (see A.1), which was suitable for incorpo-
rating tomographic imaging technologies that brought tangible

surgery simulation for improving the efficacy and accuracy [3].
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Recent progress on three dimensional imaging technologies has
enabled simulating the anticipated effects by the surgery. That,
on the other hand, is the reason why the information about soft
tissues deformed by the surgery has not been piled up that
much [2], [4], [10]. Co-occurring changes in the soft tissues that
cover the repositioned jaw bones and teeth vary among individu-
als, which is hard to estimate beforehand and has ended up with
being left to the empirical knowledge or hunch of the surgeons.
Possible problems in the facial appearance after surgery, howev-
er, throw even greater negative impact on the quality of the life,
that must be clearly explained and understood in the process of
informed consent before surgery. Easy and inexpensive methods
for collecting evidences regarding soft tissues have been awaited.

This research has developed an image analysis system that is
capable of quantitatively measuring the effect of orthognathic
surgery over soft tissues. A surgeon takes photographs of the pa-
tient’s face from the side before and after the surgery in compli-

ance with cephalometric analysis and reads them into the pro-
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ARTICLE INFO ABSTRACT
Article history: Occlusal disharmony has been reported to be affected not only by cytokine and steroid hormone
Received 11 December 2021 secretion and sympathetic activation in peripheral organs, but also by neurotransmitter release in the

Accepted 12 January 2022

‘ ) central nervous system. However, little is known about whether occlusal disharmony can decrease
Available online 14 January 2022

cognitive ability. We hypothesized that hyperocclusion decreases cognition via Alzheimer's disease-
associated molecule expression in the brain. The present study is aimed to elucidate the relationships
among occlusal disharmony, cytokine and cognitive-regulated molecule expression in the brain, and the
impairment of learning and memory cognition.

Amyloid-p We examined the effect of hyperocclusion on the relationships among cytokine expression, cognitive
Phosphorylated tau suppressor molecules in the hippocampus, and cognition in behavior using a hyperocclusion mouse
Cognition model. Hyperocclusion dramatically increased interleukin-1p expression in the serum and hippocampus
1 week after hyperocclusal loading in 2-month-old mice, but no effects in 12-month-old mice. The social
and long-term cognitive abilities of the 2-month-old mice were transiently downregulated close to the
level of the 12-month-old mice 1 week after hyperocclusion and recovered to close to basal level via the
expression of cognitive suppressor clearing proteins. The expression levels of amyloid-f and phos-
phorylated tau were significantly upregulated 1 week after hyperocclusal loading in the hippocampus of
2-month-old mice but were constant in 12-month-old mice. Occlusal disharmony-induced interleukin-
1B expression may contribute to accumulation of cognitive suppressor molecules such as amyloid-f and
phosphorylated tau and activate their clearance proteins, resulting in protection against transient de-
mentia in young but not older individuals.

Keywords:
Hyperocclusion
Interleukin-1B

© 2022 Elsevier Inc. All rights reserved.

1. Introduction pronunciation and chewing, facial transfiguration, low sociality,

and poor oral health quality of life [1]. Several researchers have

Occlusal disharmony (OcD) is induced by either loss or incorrect recently reported that OcD elevated cortisol levels in the serum

positioning of teeth, causing abnormal conditions in the force or [2,3]. Furthermore, OcD also led to noradrenaline release in the

direction of the bite. OcD is associated with difficulties in hypothalamus and decreased acetylcholine release in the hippo-
campus in rats [4,5].

Alzheimer's disease (AD) is the most common type of dementia

and induces marked changes in the expression, aggregation, and
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oligomer construction of amyloid-$ (Af) in the brain and is asso-
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Harmony Between Tooth and Skin Color Based on Impressions of Female Model Faces among
Young Females

KUROKI Madoka'?, KOMATSU Miwako”, AOKI Hisae” and SHOYAMA Shigeko"

D Graduate School of Human and Environmental Sciences, Futkuoka Women’s University
3 Department of Dental Hygiene, Fukuoka College of Health Sciences
3 Department of Integrated Career Studies, Shokei University Junior College
D pyundamental Health Nursing, Division of Basic Medical Science and Fundamental Nursing,
Fukuoka Nursing College
(Accepted December 17, 2021)

Purpose : Impressions of female model faces with different tooth and skin colors were analyzed to examine the
harmony between these colors for the general public.

Methods : Sixteen sample female model faces, combining one of four tooth colors (VITA) : OMI1, Al, A3, and
A4, and one of four skin colors : pale, fair, standard, and bronzed, were presented to 30 females of the general public
aged 20 to 39, asking them to choose the best and worst samples. They were also asked to answer 22 questions on
a 5-point scale, which examined their impressions of each sample.

Results : Among the best samples selected from all of the 16 samples, 0M1 was the most frequently combined
with pale, fair, and standard, and A3 was the most frequently combined with bronzed. The worst samples com-
bined A4 with any skin color. Through factor analysis, two factors,“inner beauty/outer beauty” and “cheerfulness
as an attractive quality,” were identified. On analyzing the tooth colors, focusing on the skin colors based on the
distributions of mean scores for these two factors, the following tooth colors were selected for each face color
(descending order) : pale : OM1 ; fair : OM1 and Al ; standard : OMI1, Al, and A3 ; and bronzed : 0M1, A3, and AL
Conversely, on analyzing the skin colors, focusing on the tooth colors based on these distributions, OM1 was
selected for all skin colors, while Al and A3 were selected for fair, standard, and bronzed. In terms of color har-
mony, OM1 was suggested to require sufficient consideration when combined with bronzed.

Conclusion : The results revealed that tooth colors‘in harmony with skin color have identical or similar hues to

that of the skin color and are comparatively brighter. From the perspective of impressions, brighter skin colors
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Harmony between Tooth and Skin Colors Based on Impressions of Female Model Faces
among Young Males and Females

KUROKI Madoka'?, KOMATSU Miwako”, AOKI Hisae? and SHOYAMA Shigeko"

Y Graduate School of Human and Environmental Sciences, Fukuoka Women’s University
2)De‘z_'m:rtm(mz‘ of Dental Hygiene, Fukuoka College of Health Sciences
® Department of Integrated Career Studies, Shokei University Junior College
9 Fundamental Health Nursing, Division of Basic Medical Science and Fundamental Nursing,
Fukuoka Nursing College
(Accepted March 30, 2022)

Purpose : To investigate the selection criteria for versatile tooth colors, young males and females were asked to
rate their impressions of female model faces with different combinations of tooth and skin colors and to examine
the differences in the ratings by males and females.

Methods : Thirty males of the general public aged 20 to 39 years and 30 female participants from a previous
study were asked to select a sample in which they thought the tooth and skin colors were most harmonious and a
sample in which they thought the tooth and skin colors were least harmonious from 16 combinations of four tooth
colors (VITA : OM1, Al, A3, and A4) and four skin colors (pale, fair, standard, and bronzed). Respondents were
asked to answer based on a 5-point scale for 16 samples, and the means of males and females were compared by
the Mann-Whitney-U-test. Factor analysis was performed, and differences between males and females were exam-
ined by one-way analysis of variance. Multiple comparisons using the Tukey method were performed on samples in
which significant differences were found.

Result : In terms of the harmony between tooth and skin colors, tooth colors that harmonized with the four
skin colors were OM1, Al and A3 for both genders. A4 had a low percentage of harmony for all skin colors. As a
result of the factor analysis, two factors were extracted : “inner beauty/outer beauty” and “cheerfulness as an
attractive quality.” When comparing the mean factor scores for the different impressions of males and females, no
significant differences were found between samples with the same combination of tooth and skin colors. When the

suitable tooth color was examined in terms of skin color, it was found that pale of both genders matched OM1 ; fair
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Survey on the Involvement of Dental Hygienists in Esthetic Dental Treatments
KUROKI Madoka?, AOKT Hisae”, KOMATSU Miwako” and SHOYAMA Shigeko”

D Graduate School of Human and Environmental Sciences, Fukuoka Women’s University
2 Department of Dental Hygiene, Fukuoka College of Health Sciences
D Fundamental Health Nursing, Division of Basic Medical Science and Fundamental Nursing,
Fukuoka Nursing College
4)Department of Integrated Career Studies, Shokei University Junior College
(Accepted July 6, 2022)

Purpose : We investigated patients’ needs for esthetic dental treatments, dental hygienists’ involvement, and
their interest and experience, in order to clarify their involvement in esthetic dental treatments.

Method : A web-based questionnaire survey was carried out on dental hygienists working for dental clinics
aged 21-69 years in March 2021 concerning the subjects’ basic attributes, esthetic dental treatments, and esthetic
aspects of teeth.

Results @ One hundred dental hygienists responded to the questionnaire survey. The patients’ needs for
esthetic dental treatments were highest for cleaning, followed by crown restoration (resin, zirconia) and whitening.
Of the respondents, 75% were involved in tooth shade selection. Shade selection was frequently made using shade
guides and oral photography. However, 64.0% of the respondents answered that tooth shade selection is difficult.
Among esthetic dental treatments, the dental hygienists’ interest and experience were high in cleaning, whitening,
and crown restoration (resin, zirconia) but low in manicure. A weak significant positive correlation (r=0.326, p<
0.05) was found between “interest in whitening” and “experience of whitening,” and the more interest the patients
had, the more frequently they had undergone whitening. “White teeth,” which are part of a beautiful mouth,
showed significant positive correlations with “interest in whitening” and “experience of whitening” (interest:p<
0.05, experience : p<0.01), and the interest and experience were related to white teeth as a condition of a beautiful
mouth.

Conclusion : A high percentage of dental hygienists were involved in tooth shade selection in esthetic dental
treatments, and the survey results suggested that they are required to have skills in shade selection and in-depth

knowledge of esthetic dental treatments.
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