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Is Systolic Blood Pressure before Endoscopic Sphincterotomy Associated with
Bleeding during Endoscopic Sphincterotomy for Choledocholithiasis?

Hiroaki HIRATSUKA, Toru Maruo, Kaoru Ezaxki,
Tetsuhiro AToNo, Daisuke MATSUOKA, Toshiyuki TANAKA,
Ryo Inara, Katsuko TACHIKAWA, Rintaro NAGAYAMA,
Masamune Do, Eijiro Noma, Toshiharu UEk1

Department of Gastroenterology, Chikushi Hospital, Fukuoka University

Abstract

Introduction: Endoscopic treatment include endoscopic sphincterotomy (EST) is the first-line therapy for
managing choledocholithiasis in many institutions. Although several studies have reported the risk factors for
bleeding due to EST, there were no studies that investigated bleeding during EST and its prevention. Here, we
aimed to identify preventive measures against bleeding retrospectively.

Materials and Methods: Between January 2014 and December 2020 at the Department of Gastroenterology,
Fukuoka University Chikushi Hospital, 627 patients were diagnosed with naive choledocholithiasis, including
500 patients (80%) who underwent EST. The 500 patients who underwent EST were included in the present
study. Among these 500 patients, 338 patients had cholangitis due to common bile duct stones (68%), 67 had
gallstone pancreatitis (13%), and 95 had no comorbid cholangitis or pancreatitis (19%). The following data
were collected: (1) patient characteristics, (2) endoscopic intervention, (3) incidence of peri-EST bleeding, (4)
hemostatic procedures, and (5) potential risk factors for peri-EST bleeding.

Results: Bleeding was detected as an adverse event due to EST in 67 patients (13%), including 58 patients
with peri-EST bleeding (12%) and nine patients with post-EST bleeding (2%). The univariable analysis of
factors potentially associated with peri-EST bleeding showed that bleeding was significantly more likely
to occur in patients with older age (P=0.019), higher systolic blood pressure after the completion of the
endoscopy (P=0.024), higher systolic blood pressure before EST (P<0.001), or higher diastolic blood pressure
before EST (P=0.027). Multivariable analysis of those four items showed that bleeding was approximately 2.7
times more likely to occur in patients with a systolic blood pressure of =150 mmHg before EST (P=0.006) and
approximately 1.8 times more likely to occur in patients aged >75 years (P=0.049).

Conclusions: High systolic blood pressure before EST is a significant risk factor for bleeding during EST
performed for choledocholithiasis. Because blood pressure before EST may be associated with the use of
sedatives and analgesics during the endoscopy, regulating their usage may contribute to the reduction in the
incidence of peri-EST bleeding.

Key words: Endoscopic sphincterotomy (EST), bleeding, systolic blood pressure

recommend that asymptomatic choledocholithiasis should

Introduction also be treated because comorbid acute cholangitis

or acute pancreatitis may lead to aggravation of the

Choledocholithiasis often causes jaundice and condition and death. While therapeutic strategies for
abdominal pain complicated by acute cholangitis. The choledocholithiasis include endoscopic, percutaneous
clinical practice guidelines for cholelithiasis 2021" transhepatic, and surgical (laparotomy and laparoscopic)
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interventions, endoscopic treatment is the first-line
therapy for managing choledocholithiasis in many
institutions. Since endoscopic sphincterotomy (EST) has
been described by Kawai et al. ? and Classen et al. ¥ in
1974, EST followed by stone extraction with a basket or
balloon catheter are performed as the standard endoscopic
treatment for choledocholithiasis, which can be used
to treat many stones V. According to the sixth National
Survey Report on Gastrointestinal Endoscopic Incidents,
endoscopic retrograde cholangiopancreatography
(ERCP) -associated procedures, including EST,
were performed in 271,531 cases, and adverse events
were observed in 2,700 cases (0.994%). For EST,
adverse events were reported in 1,112 of 83,242 cases
(1.336%), including 22 deaths ¥. According to the
Japan Gastroenterological Endoscopy Society (JGES)
Guidelines for Endoscopic Sphincterotomy ¢, the
incidence of early-onset adverse events due to EST ranges
from 3% to 11.8%. The major adverse events caused by
EST and their incidences are reported to be bleeding
with an incidence of 0% to 27%, acute pancreatitis with an
incidence of 0.5% to 6.9%, cholangitis with an incidence
of 0% to 4.2%, and perforation with an incidence of
0% to 1.8%. The differences in the incidences of these
adverse events among various reports can be attributed
to the variations in adverse event definitions and survey
methods. Endoscopists should fully understand the
incidence of these adverse events and their respective
countermeasures at the onset, provide detailed
explanations to patients and their families before surgery,
and obtain their informed consent.

Here, we aimed to identify preventive measures against
bleeding retrospectively. To achieve this, we investigated
the risk factors for bleeding during EST in patients who
underwent EST for choledocholithiasis at our hospital.

Patients and Methods

This study was approved by our institutional review
board (C22-05-001).

Between January 2014 and December 2020 at the
Department of Gastroenterology, Fukuoka University
Chikushi Hospital, 627 patients were diagnosed with
naive choledocholithiasis, including 500 patients (80%)
who underwent EST, 89 patients (14%) who underwent
endoscopic papillary balloon dilatation (EPBD), 36
patients (6%) who underwent percutaneous transhepatic
biliary drainage, and two patients (0.3%) who underwent

surgery. Of these, the 500 patients who underwent EST
were included in the present study. Among these 500
patients, 338 patients had cholangitis due to common bile
duct stones (68%), 67 had gallstone pancreatitis (13%),
and 95 had no comorbid cholangitis or pancreatitis (19%).

For postoperative enteropathy, Billroth I reconstruction
was performed in combination with EST as the first-
line treatment at our hospital. Billroth II and Roux-en-Y
reconstruction was performed with a balloon assisted
endoscope. For papillary interventions, EPBD was mainly
selected.

Regarding premedication for ERCP, midazolam (a
benzodiazepine sedative) and pentazocine (an analgesic)
were used. During ERCP, we monitored vital signs
and electrocardiograms, and administered additional
sedatives or analgesics, as necessary, based on patients’
consciousness, body movements, etc. Blood pressure
was measured using an automatic sphygmomanometer
with a manchette wrapped around the upper arm.
Measurements were taken before and at the end of the
examination and during the examination by the nurse in
charge as appropriate. In addition, blood pressure was
measured before and after EST as much as possible. The
use of antihypertensive medications is at the discretion of
the practitioner, but in most cases, the goal is 160 mmHg
or lower, with nicardipine 0.5 mg each at systolic blood
pressure of 200 mmHg or higher.

The incision lengths for EST were classified from
small to large incisions. We defined small incisions as
incisions not exceeding the hooding fold, large incisions
as incisions reaching the upper margin of the oral side
of the protrusion, and intermediate incisions as incisions
measuring between small and large incisions. In general,
intermediate incisions were preferentially made. However,
for patients at a high risk of perforation due to parapapillary
duodenal diverticulum and other conditions, small
incisions were made at the discretion of the endoscopist.
In case of difficulties in bile duct cannulation, EST was
additionally performed after a precut was performed with
a needle knife.

Antithrombotic agents were administered according
to the Guidelines for Gastroenterological Endoscopy in
Patients Undergoing Antithrombotic Treatment *, and
direct oral anticoagulants (DOACs) were administered
according to the appendix of the guidelines .

Bleeding due to EST was classified into the following
types. Peri-EST bleeding was defined as bleeding that was
observed immediately after EST, could not be stopped
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by spraying cold water or hemostatic drugs alone, and
required intervention with other hemostatic techniques.
Post-EST bleeding was defined as bleeding that was
detected by hematemesis, melena, or progression of
anemia on post-EST day 1 or afterward, and required
endoscopic intervention. The present study examined
peri-EST bleeding. The severity of bleeding was classified
according to the report by Cotton et al. '". Mild bleeding
was defined as bleeding with a hemoglobin level
exceeding 2 g/dL that did not require a blood transfusion.
Moderate bleeding was defined as bleeding that
required >4 units of blood transfusion but did not require
interventional radiology (IVR) or surgical treatment.
Severe bleeding was defined as bleeding that required >5
units of blood transfusion, IVR, or surgical treatment.

The following data were collected: (1) patient
characteristics, (2) endoscopic intervention, (3) incidence
of peri-EST bleeding, (4) hemostatic procedures, and
(5) potential risk factors for peri-EST bleeding (sex, age,
underlying diseases, use of antithrombotic agents, patient
with comorbid inflammation, severity of cholangitis,
emergency treatment, parapapillary diverticulum, patient
undergoing endoscopic retrograde pancreatography
[ERP], pancreatic duct wire-guided cannulation [PGW],
incision length for EST, performance of a precut,
concomitant stone extraction, white blood cell, platelet,
C-reactive protein levels, prothrombin time-international
normalized ratio, albumin, blood pressure before ERCP
on arrival, blood pressure after the completion of the
endoscopy, and blood pressure before EST). Continuous
variables are expressed as mean + standard deviation (SD)
or median (range), as appropriate. Herein, blood pressure
before EST was defined as blood pressure measured after
the insertion of an endoscope and immediately before
EST.

Statistical analyses were performed using the chi-
squared test and Fisher’s exact test and t-test, and
multivariable analysis was performed using logistic
regression. Multivariate analysis was performed using
factors with P < (.1 in univariate. The stepwise method
approaches a suitable multivariate analysis by theoretically
observing changes in significance levels and statistics. A
P value <0.05 was considered statistically significant. For
statistical analyses, SPSS Statistics software version 21.0
(IBM, NY, USA) was used.

Results

1. Patient characteristics

Of the 500 patients who underwent EST for
choledocholithiasis, 258 (52%) were men, and 242 (48%)
were women. The median age was 70 years old (24-
100). The underlying diseases were hypertension in 238
patients (48%), diabetes mellitus in 73 patients (15%),
heart diseases in 68 patients (14%), cerebrovascular
diseases in 61 patients (12%), and hepatic cirrhosis in 20
patients (4%), while two patients were on hemodialysis
(0.4%). The history of drug use was as follows. The
antihypertensive agents used were calcium channel
antagonists in 172 patients (34%), angiotensin II receptor
blockers in 132 patients (26%), B blockers in 11 patients
(2%), and diuretics in nine patients (2%). Antithrombotic
agents were used by 82 patients (16%), of whom seven
patients (1%) received multiple drugs. The antithrombotic
agents used were aspirin in 50 patients (10%), DOAC in
11 patients (2%), warfarin in two patients (0.4%), and
others in 21 patients (4%) (Table 1).

2. Endoscopic intervention

There were 271 patients (54%) who underwent
endoscopic intervention within 24 hours post-admission
(emergency EST). During the endoscopy performed for
EST, stone extraction was simultaneously performed in 51
patients (10%). The incision lengths for EST were small
in 152 patients, intermediate in 348 patients, and large in
two patients. The performance of a precut with a needle
knife preceded incision in seven patients (1%). ERP was
performed in 136 patients (27%), and the bile duct was
cannulated using PGW in 102 patients (20%). There were
148 patients with parapapillary diverticulum (30%) (Table
2).

3. Incidence of peri-EST bleeding

Bleeding was detected as an adverse event due to EST
in 67 patients (13%), including 58 patients with peri-EST
bleeding (12%) and nine patients with post-EST bleeding
(2%). Hemostasis was performed for peri-EST bleeding,
and no patients experienced bleeding on subsequent
days. Other adverse events included perforation in three
patients (0.8%) and pancreatitis in 44 patients (9%). Both
events were resolved with conservative treatment (Table
3). Among 271 patients undergoing emergency EST, 37
patients (14%) developed bleeding due to EST, including



Table 1 Patient characteristics (n=500)

Sex (male/female) 258/242

Age, years, median 70 (24-100)

Emergency EST * 271 (54%)

Underlying diseases 236 (46%)
Hypertension 73 (15%)
Diabetes mellitus 68 (14%)
Heart diseases 61 (12%)
Cerebrovascular diseases 20 (4%)
Hepatic cirrhosis 2 (0.4%)
Hemodialysis

Antihypertensives used
Calcium channel antagonists 172 (34%)
ARB = 132 (26%)
B blockers 11 (2%)
Diuretics 9 (2%)

Antithrombotic agents used 82 (16%)
Multiple drug therapy 7 (1%)
Aspirin 50 (10%)
DOAC ** 11 (2%)
Warfarin 2 (0.4%)
Others 21 (4%)

Data are presented as n (%) unless otherwise stated.
*EST: endoscopic sphincterotomy

**ARB: angiotensin II receptor blocker

*PDOAC: direct oral anticoagulant

Table 2 Endoscopic interventions (n=500)

Incision length for EST (small/intermediate/large) *

Precut applied

ERP performed *
Pancreatic duct GW ==
parapapillary diverticulum

Stones extracted in the first session

152/346/2
7 (1%)
136 (27%)
102 (20%)
148 (30%)
51 (10%)

Data are presented as n (%) unless otherwise stated.

*EST: endoscopic sphincterotomy

“ERP: endoscopic retrograde pancreatography

#*GW: wire-guided cannulation

Table 3 Adverse events due to endoscopic sphincterotomy (EST) (n=500)

Bleeding
Peri-EST/post-EST *
Perforation

Pancreatitis

67 (13%)

58 (12%) /9 (2%)
3 (0.6%)

44 (9%)

*No overlap between patients with peri-EST and post-EST bleeding

32 (86%) with peri-EST bleeding and 5 (14%) with post-
EST bleeding. In addition, stone extraction was performed
during emergency EST in four patients, including three
patients with EST-associated (peri-EST) bleeding. In
58 patients with peri-EST bleeding, the bleeding was
mild. Antithrombotic agents were used in 14 patients
(24%). The underlying diseases were hypertension in
30 patients (52%), diabetes mellitus in nine patients
(16%), heart diseases in 11 patients (19%), and hepatic
cirrhosis in three patients (5%). Comorbid cholangitis
and pancreatitis were observed in 46 patients (79%).
Emergency EST was performed in 32 (55%) of 58 patients
with peri-EST bleeding (Table 4).

4. Hemostatic procedures

At our hospital, hemostasis for bleeding due to EST
was first performed by spraying cold water or hemostatic
drugs (thrombin). If hemostasis was not achieved,
balloon tamponade was often used. Coagulation and
hemostasis using a heater probe were sometimes
additionally performed if needed. Finally, a tube stent was
often placed for biliary drainage to reduce inflammation,
as well as to prevent rebleeding due to bile exposure
to the bleeding site or astriction. Hemostasis was
endoscopically confirmed in all patients. Neither IVR nor
additional surgical treatment was required in any patients.
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Table 4 Peri-endoscopic sphincterotomy (EST) bleeding (n=58)

Severity (Cotton’s classification)
Antithrombotic agents used
Hypertension

Diabetes mellitus

Heart diseases

Hepatic cirrhosis

Inflammatory diseases *

Emergency EST

Mild (all patients)
14 (24%)
30 (52%)
9 (16%)
11 (19%)
3 (5%)
46 (79%)
32 (55%)

*Patients with comorbid acute cholangitis/acute pancreatitis

Table 5-1 Risk factors for peri-endoscopic sphincterotomy (EST) bleeding (univariable analysis)

With bleeding (n=58) Without bleeding (n=442) Pvalue
Sex (male) 28 (53%) 230 (52%) 0.590
Age (mean+SD years) 75+14 70+16 0.019
Hypertension present 30 (52%) 206 (47%) 0.463
Diabetes mellitus present 9 (16%) 64 (14%) 0.833
Heart diseases present 11 (19%) 57 (13%) 0.205
Cerebrovascular diseases present 10 (17%) 51 (12%) 0.212
Hepatic cirrhosis present 3 (5%) 17 (4%) 0.717
Antithrombotic agents used 14 (24%) 68 (15%) 0.091
Patients with comorbid inflammation * 46 (79%) 324 (73%) 0.327
Emergency EST 32 (55%) 239 (54%) 0.874
Parapapillary diverticulum present 16 (26%) 132 (30%) 0.721
Patients undergoing ERP 14 (24%) 122 (28%) 0.577
Pancreatic duct GW performed 10 (17%) 92 (21%) 0.525
Small incision for EST 20 (34%) 132 (30%) 0.472
Precut applied 0 (0%) 7 (2%) 1.000
EST+stone extraction performed 7 (12%) 44 (10%) 0.617
*Patients with comorbid acute cholangitis/acute pancreatitis
5. Risk factors for peri-EST bleeding Discussion

The univariable analysis of factors potentially
associated with peri-EST bleeding showed that bleeding
was significantly more likely to occur in patients with
older age (P=0.019), higher systolic blood pressure
after the completion of the endoscopy (P=0.024), higher
systolic blood pressure before EST (P<0.001), or higher
diastolic blood pressure before EST (P=0.027) (Table
5). Multivariable analysis of those four items showed that
bleeding was approximately 2.7 times more likely to occur
in patients with a systolic blood pressure of >150 mmHg
before EST (P=0.006) and approximately 1.8 times more
likely to occur in patients aged >75 years (P=0.049)
(Table 6). The cutoff value was set to systolic blood
pressure before EST of 150 mmHg or higher using ROC
curves.

The incidence of bleeding due to EST has been
reported to range from 0% to 27% in a previous study .
Herein, the incidence was 13%, which was comparable
with the results of the previous study.

In general, bleeding is controlled by hemostatic
procedures under angiographic guidance and surgical
hemostasis. In recent years, endoscopic hemostasis has
often been the first choice for not only peri-EST bleeding
but also for post-EST bleeding '?. In cases of mild bleeding
observed during endoscopic treatment, spontaneous
hemostasis can be often achieved by spraying cold water,
physiological saline with epinephrine, etc. However,
massive and delayed bleedings require hemostatic
interventions. Endoscopic hemostatic procedures
include spraying hemostatic drugs, local injection, and



Table 5-2 Risk factors for peri-endoscopic sphincterotomy (EST) bleeding (univariable analysis)

With bleeding (n=58) Without bleeding (n=442) P-value
WBC (cells/uL) 8974+4224 8762+4764 0.725
Plt (x 10*/uL) 21+9 218 0.652
CRP (mg/dL) 5+5 4+6 0.238
PTIINR 1.1£1.2 1.1#4.1 0.884
Alb (g/dL) 3.620.7 3.70.6 0.384
Cholangitis severity (moderate or greater) 14 (24%) 77 (17%) 0.213
Systolic blood pressure on arrival (mmHg) 141+24 144+26 0.355
Diastolic blood pressure on arrival (mmHg) 7514 77+15 0.262
Systolic blood pressure after the endoscopy (mmHg) 14621 139+24 0.024
Diastolic blood pressure after the endoscopy (mmHg) 8217 81+16 0.778
Systolic blood pressure before EST (mmHg) 152425 138+25 <0.001
Diastolic blood pressure before EST (mmHg) 89+20 83+16 0.027

Abbreviation: WBC, white blood cell; Plt, platelet; CRP, C-reactive protein; PT-INR,

prothrombin time-international normalized ratio; Alb, albumin

Table 6 Risk factors for peri-endoscopic sphincterotomy (EST) bleeding (multivariable analysis)

B Standard error P-value OR
Age (75 years or older) 0.61 0.31 0.049 1.840 (1.001-3.380)
Systolic blood pressure before EST (150 mmHg or higher) 0.958 0.349 0.006 2.606 (1.314-5.169)

Abbreviation: OR, Odds ratio
The value in paranthese represents 95% confidence interral

thermocoagulation, as well as mechanical hemostasis by
clipping and astriction using balloon catheters or metal
stents . In addition, there has also been a report of a
case of intractable post-EST bleeding in which IVR and
surgical treatment were avoided by hemostasis through
the combined use of absorbable tissue reinforcement
materials (polyglycolic acid sheet) and fibrin glue '¥. At
our hospital, we primarily spray cold water. If hemostasis
is not achieved, we perform astriction using balloon
catheters and biliary stents, and thermocoagulation with
a heater probe is additionally performed if needed. In
addition, thrombin is often sprayed for managing micro-
bleeding immediately after successful hemostasis or for
prophylactic hemostasis. In the present study, hemostasis
was achieved by endoscopic intervention in all patients.
The risk factors for bleeding due to EST have been
described in various reports. Panagiotis et al. ” reported
that the performance of a precut was a risk factor for
bleeding due to EST (odds ratio: 2.56, P=0.001). Masuda
et al. ¥ found that receiving DOACs, low platelet counts
(100,000/pg or less), and older age (>80 years) were risk
factors for bleeding due to EST. Ikarashi et al. ™ reported
that hemodialysis, heparin replacement of antithrombotic
agents, and peri-EST bleeding were risk factors for post-

EST bleeding. In a study by Ueki et al. including 127
patients with cholangitis due to choledocholithiasis ',
multivariate analysis showed that bleeding was more
likely to occur in younger patients (P=0.021). However,
to our knowledge, no studies have investigated solely peri-
EST bleeding.

In the present study, the multivariable analysis
identified age and systolic blood pressure (150mmHg
or higher) before EST as significant risk factors for peri-
EST bleeding. In general, hypertension is defined as
systolic blood pressure of 140 mmHg or higher. In this
study, blood pressure was used as a continuous variable
and the cutoff value was determined using ROC curves.
In addition, the use of antithrombotic agents did not

significantly impact the incidence of bleeding associated
with EST by adhering to guidelines *"'”. Hosaka et al. '”
also reported that in 633 patients who underwent EST,

performed in compliance with the guidelines, between
January 2018 and June 2021, no significant difference
in the incidence of bleeding due to EST was observed
according to the use or types of antithrombotic agents.

To our knowledge, no study has previously reported the
association of blood pressure before, during, and after the
endoscopy with peri-EST bleeding. In the present study,
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the blood pressure recorded on arrival at our hospital was
not significantly different from that after the completion
of the test, whereas only systolic blood pressure before
EST was a significant factor. This may suggest that not
only the presence or absence of underlying diseases,
such as hypertension, and the status of their treatment
but also the use of analgesics and sedatives during
endoscopic treatment may be associated with bleeding.
In other words, peri-EST bleeding may be more likely to
occur in patients who are awake or aware of pain during
endoscopic treatment. There is a report that sedation
during upper gastrointestinal endoscopy can reduce
blood pressure elevation from the invasive procedure
of endoscopy insertion '¥. In a randomized controlled
trial comparing patients who underwent ERCP under
sedatives alone with those who underwent ERCP under
a combination of sedatives and analgesics, the patients
in the combination group felt less pain. The results of
this trial suggest that the combined use of sedatives and
analgesics is useful for reducing pain during endoscopic
treatment. The Japanese Guidelines for Sedation in
Gastroenterological Endoscopy (second edition) ¥
recommend the combined use of sedatives and analgesics
for ERCP (strength of recommendation: 2, evidence
level: B). At our hospital, sedatives and analgesics are
concomitantly administered; patients are monitored
during endoscopic treatment, and additional drugs are
administered at the discretion of the examining physician
according to the state of wakefulness. Similarly, high
blood pressure is also managed via the administration
of sedatives or antihypertensive agents at the discretion
of the examining physician; however, there are no set
reference values. Because the administration of sedatives
is associated with the risk of oversedation, it seems
preferable to use antihypertensive agents for patients only
with high blood pressure. Thus, we consider that the risk
of bleeding can be reduced by regulating blood pressure
before EST through the appropriate use of analgesics
and sedatives in combination with the timely use of
antihypertensive agents.

Although this study is a retrospective study, we
confirmed that not increasing blood pressure can reduce
the risk of bleeding during and after the endoscopy.
We believed that controlling blood pressure during the
endoscopy procedure would allow safe completion of
the EST procedure and prevent post-EST complications.
However, prospective study is needed to investigate
preventive measures. The limitations of the present study

include the single-center retrospective study design,
the insufficient sample size, and the lack of objective
monitoring of wakefulness during EST, not considering
factors such as renal impairment, history of alcohol
consumption, BMI. Further large-scale multicenter
prospective studies are needed in the future to validate
our findings.

Conclusion

High systolic blood pressure before EST is a significant
risk factor for bleeding during EST performed for
choledocholithiasis. Because blood pressure before
EST may be associated with the use of sedatives and
analgesics during the endoscopy, regulating their usage
may contribute to the reduction in the incidence of peri-
EST bleeding.
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Abstract

Background: No reports have compared diagnostic performance between non-extension sign (NES) -based
chromoendoscopy (CE) and endoscopic ultrasonography (EUS), magnifying endoscopy with narrow-band
imaging (M-NBI), or magnifying chromoendoscopy (M-CE) for invasion depth evaluation for T1b cancer
(submucosal invasion depth > 1000 um). This study compared NES-based CE with EUS, M-NBI, and M-CE for
evaluating invasion depth in early colorectal cancer.

Methods: We retrospectively analyzed 45 patients with early colorectal cancer who underwent endoscopic
or surgical resection. Invasion depth was evaluated using CE with NES as a marker, M-NBI, M-CE, and EUS
in preoperative examination. The primary aim was to compare CE using the NES as a marker with EUS in
evaluating invasion depth of T1b.

Results: CE had a accuracy of 75.6%, sensitivity of 78.1%, and specificity of 69.2% for T1b cancer invasion
depth, while the corresponding figures were 71.1%, 78.1%, and 53.9% for EUS. Thus, CE showed comparable
sensitivity to EUS but had higher specificity and accuracy without significant differences.

Conclusions: CE using the NES as a marker demonstrated comparable diagnostic performance to EUS for
invasion depth evaluation, suggesting its potential as an excellent and cost-effective modality for early colorectal

cancer.

Key words: Non-extension sign, early colorectal cancer, submucosal invasion, endoscopic

ultrasonography, chromoendoscopy

Introduction

In recent years, the widespread use of minimally
invasive treatments, such as endoscopic submucosal
dissection (ESD), has led to aggressive endoscopic
therapy for early colorectal cancer "?. However, due
to the risk of lymph node metastasis in approximately
10% of patients with T1 (submucosal invasion) cancer ¥,

assessing curability based on histopathological diagnosis
after endoscopic resection and considering the indication
for additional surgical resection is crucial. The accurate
pretreatment diagnosis of invasion depth plays a vital role
in achieving endoscopic resection for cancer curation.
Different endoscopic modalities, including
chromoendoscopy (CE), magnifying endoscopy
with narrow-band imaging (M-NBI), magnifying
chromoendoscopy (M-CE) using crystal violet staining,
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and endoscopic ultrasonography (EUS), are used for
diagnosing the invasion depth of early colorectal cancer.
While M-NBI is the best modality for visualizing the
surface structure of tumors, CE and EUS are more
effective in assessing lesions that invade submucosal
tissues while preserving the surface structure.

Conventional CE has been deemed less useful for
evaluating invasion depth because of its low sensitivity
and the lack of sufficiently defined findings suggestive of
T1b (submucosal invasion depth > 1000 um) cancer *.
However, Hisabe et al. recently reported that non-
extension sign (NES) was an effective marker with
a sensitivity of 66.0%, a specificity of 95.8%, and an
accuracy of 86.3% for diagnosing the invasion depth of
T1b cancer when used as a marker of T1b cancer in CE *’.
The specificity was significantly higher for NES-based
CE than for M-CE, and the incidence of lymphovascular
invasion was also significantly higher in the NES-positive
group than in the NES-negative group. They stated
that surgery should be considered in patients with a
positive NES. The NES is a simple marker for evaluating
the difference in the extensibility of tumors and their
surrounding mucosa instead of the surface properties of
tumors. Cancer invasion into the deep submucosal layer
causes a desmoplastic reaction, which locally increases
the thickness and rigidity of tumors. Thus, when the
colon wall is fully extended by endoscopic insufflation,
findings such as convergence of mucosal folds around a
tumor, trapezoid elevation of a tumor, and linear rigidity
against a background circular arc at a tumor site are
observed. These phenomena are referred to as the NES ®.
Therefore, NES can be objectively judged only on an
entirely extended colon wall with sufficient air insufflation.

Meanwhile, EUS is the only modality that allows direct
diagnostic evaluation of invasion depth on the vertical
sectional view. However, it is not widely used in real-world
practice due to difficulty visualizing definite lesions and
challenges in differentiating submucosal fibrosis, lymphoid
follicles, and cancer invasion that hamper histological
characterization on EUS images. Additionally, it imposes an
economic and physical burden on patients ¥. Furthermore,
the accuracy of EUS for diagnosing invasion depth varies
considerably among institutions (67%-90%) 7.

There have been no comparative studies on the
diagnostic performance of CE using the NES as a marker
and EUS for evaluating T1b cancer invasion depth.
Additionally, no reports have compared CE using the NES
as a marker with M-NBI or M-CE in terms of diagnostic

performance for evaluating the invasion depth of T1b
cancer. Hence, the primary objective of this study was to
compare the diagnostic performance of CE using the NES
as a marker and EUS for evaluating the invasion depth of
early colorectal cancer. The secondary objective was to
compare CE using the NES as a marker with M-NBI and
M-CE regarding diagnostic performance for evaluating
the invasion depth of T1b cancer.

Methods

Study design
This was a retrospective, single-center, observational
study.

Patient selection

This study selected and analyzed patients with early
colorectal cancer who met the following inclusion and
exclusion criteria. The inclusion criteria were as follows:
(1) patients with early colorectal cancer who underwent
endoscopic or surgical resection at Fukuoka University
Chikushi Hospital between January 2010 and April 2020
whose resected specimens were available for detailed
histopathological examination and (2) patients in
whom the modalities of CE using the NES as a marker,
M-NBI, M-CE using crystal violet staining, and EUS
were performed for diagnosing invasion depth during
preoperative examination. The exclusion criteria were
as follows: (1) patients in whom any of the modalities
was difficult to perform and (2) patients whose lesions
were difficult to visualize by EUS. The study protocol was
approved by the ethics committee of Fukuoka University
Chikushi Hospital (Approval No: C20-10-001).

Endoscopy procedures

A total colonoscopy was performed first. When the
targeted lesions were suspected of early colorectal cancer,
the following modalities were utilized to diagnose invasion
depth. CE using the NES as a marker, followed by M-NBI,
and then M-CE using crystal violet staining. When these
modalities led to a suspicion of T1b cancer, EUS was
performed for suspicious lesions.

All endoscopic diagnostic examinations were
implemented with a magnifying colonoscope (PCF-
Q240ZI, CF-H260AZI, PCF-Q260AZI, CF-HQ290ZI, or
PCF-H290ZI, Olympus Co., Tokyo, Japan). EUS was
conducted with a 20-MHz small diameter probe (UM-
DP20-25R, Olympus Co., Tokyo, Japan).
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The macroscopic classification was performed
according to the Japanese Society for Cancer of the Colon

and Rectum guidelines .

Analysis of endoscopic findings

All endoscopic findings were retrospectively analyzed
by 2 endoscopist reviewers (K.O. and K.T.), each with at
least 5 years of colonoscopy experience. We randomized
a list of early CRC patients that only contained the patient
allocation number and date of endoscopy and reviewed all
endoscopic images. CE, M-CE, M-NBI and EUS images
were evaluated at the same time. The reviewers were
blinded to the histopathological diagnosis, and the final
evaluation of endoscopic findings was decided by the
consensus agreement of the 2 reviewers.

Diagnosis of invasion depth by CE using the NES as
a marker

The tumor surface was thoroughly rinsed using water
with added defoaming agent. An antispasmodic agent was
administered to block intestinal peristalsis. Subsequently,
indigo carmine (0.1%) was sprayed and a large amount
of air was insufflated to strongly extend the colon wall.

Under these conditions, the lesions were observed in the

front and oblique or tangential directions. When any of

the following three findings were observed, the lesions
were considered as positive for the NES and diagnosed as

T1b cancer. Those with a negative NES were diagnosed

with Tis cancer,/Tla cancer > V12

1. Rigidity against a background circular arc; Normal
mucosa appears like an arc when the colon wall is
strongly extended. However, in cancer invading the
submucosal layer, tumors and their surrounding
areas do not extend; consequently, the affected
mucosa appears linear instead of having an arc-like
appearance (Fig. 1A).

2. Trapezoid elevation: When the colon wall is
sufficiently extended by air, the mucosa in non-tumor
areas is fully extended. In contrast, because tumors
invading the submucosal layer are rigid and thick,
the tumor site protrudes in a trapezoidal shape (Fig.
1B).

3. Converging mucosal folds: Three or more folds
converge from the surrounding mucosa towards the
tumor, and the tips of the folds protrude at the tumor
site (Fig. 1C). Mucosal folds that converge at one
point are regarded as an ulcer scar and, therefore,
not judged to be converging mucosal folds.

AN XEAE
Fig. 1A.Chromoendoscopic images. Rigidity against a background
circular arc (arrow). When the colon wall is strongly
extended by air, normal mucosa appears arc-like.
However, tumors and their surrounding areas do not
extend; consequently, the affected mucosa appears linear.

Fig. 1B

Fig. 1B. Chromoendoscopic images. Trapezoid elevation on
chromoendoscopic images (arrowhead). When the colon
wall is strongly extended by air, the mucosa in non-
tumor areas is fully extended. In contrast, because tumors
invading the submucosal layer are rigid and thick, the
tumor site protrudes in a trapezoidal shape.

Fig. 1C.Chromoendoscopic images. Converging mucosal folds
(arrowhead). When the colon wall is strongly extended

by air, three or more folds converge from the surrounding
mucosa toward the tumor and the tips of the folds protrude
at the tumor site.



Diagnosis of invasion depth by M-NBI

Type 3 lesions of the Japan NBI Expert Team (JNET)
classification, defined by the following vessel and surface
patterns, were diagnosed as T1b cancer (Fig. 2). Those
other than the above-described lesions were diagnosed as
Tis cancer/T1a cancer .
1. Vessel pattern: Loose vessel areas, interruption of

thick vessels

2. Surface pattern;: Amorphous areas

AR

Fig. 2. Image of magnifying endoscopy with narrow-band
imaging. The surface pattern is amorphous. Disrupted
large blood vessels and hypovascular areas are observed.

Diagnosis of invasion depth by M-CE using crystal
violet staining
The tumor surface was stained with crystal violet

(0.05%). Pit patterns were classified according to the

Kudo-Tsuruta classification. V; high-grade and V lesions,

diagnosed as T1b cancer, are described below. Those

other than the above-described lesions were diagnosed as

Tis cancer/cTla cancer V19

1. 'V, high-grade; The narrowed pit lumen, a rough
pit margin, unclear plot outline, unclear staining
characteristics of the areas between pits, and scratch
sign (Fig. 3A).

2. Vg Loss or decrease of pits with an amorphous
structure (Fig. 3B).

Diagnosis of invasion depth by EUS

The normal colon wall is visualized as a 5-layer
structure by EUS. The first and second layers correspond
to the mucosal layer, the third layer to the submucosal
layer, the fourth layer to the proper muscular layer,
and the fifth layer to the subserosal layer or serosa.
EUS visualizes colorectal cancer as a hypoechoic area.
Lesions with narrowing or laceration of the third layer
(submucosal layer) due to tumors were diagnosed as T1b
cancer (Fig. 4). Lesions other than the ones described

above were diagnosed as Tis cancer/Tla cancer '”.

Fig. 3A.Magnifying chromoendoscopic images. V; high-grade
(classification of pit pattern). The pit exhibits a rough
margin and unclear outline. The lumen of the pit is
narrowed, and the intervening mucosa is poorly stained.

Fig. 3B.Magnifying chromoendoscopic images. Vy (classification
of pit pattern). The pit is highly destroyed, and a localized
amorphous structure is observed.

Fig. 4A.Endoscopic ultrasonographic observation. The third
layer (submucosal layer) is narrowed and lacerated due

to the tumor; the fourth layer (proper muscular layer) is
preserved. M, mucosa; SM, submucosa; MP, muscularis
propria; SS, subserosa; SE, serosa.

Endpoints

The primary endpoint was to compare diagnostic
performance (sensitivity, specificity, and accuracy) for
evaluating the invasion depth of T1b cancer between
CE using the NES as a marker and EUS. The secondary
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Fig. 4B. Histopathological findings (hematoxylin-eosin staining).
The tumor invades as a mass just above the proper
muscular layer. T1b (4800 um).

endpoints were to determine the additive effect of EUS
for correctly diagnosing patients in whom the invasion
depth of T1b cancer was misdiagnosed by CE, to compare
the diagnostic performance (sensitivity, specificity, and
accuracy) of CE and magnifying endoscopy (M-NBI and
M-CE) in evaluating the invasion depth of T1b cancer, and
to determine the additive effect of magnifying endoscopy
(M-NBI and M-CE) for correctly diagnosing patients in
whom the invasion depth of T1b cancer was misdiagnosed
by CE.

Statistical analysis

McNemar’s test was performed to compare the
proportions of categorical variables between two paired
groups. A P value of less than 0.05 was considered to
indicate a statistically significant difference. SPSS 16.0
for Windows (SPSS Inc, Chicago, USA) was used for
statistical analyses.

Results

Clinicopathological characteristics

A total of 521 patients with early colorectal cancer were
treated at our hospital between January 2010 and April
2020. After excluding 470 patients who did not undergo
EUS, 51 patients remained. After further exclusion of
three patients whose lesions were difficult to evaluate by
the NES and three patients whose lesions were difficult to
visualize by EUS, 45 patients were included and analyzed
in this study. Table 1 shows the characteristics of patients
with early colorectal cancer who were analyzed in this
study. The mean age+standard deviation was 68.4+10.2
years, and the male-to-female ratio was 31:14. The mean
diameter of the lesions was 18.3+8.3 mm. The lesion sites

Table 1. Clinicopathological characteristics of patients and
lesions (n=45)

Age (y)
mean+SD 68.4+10.2
Sex
Male 31
Female 14
Size of lesion (mm)
mean +SD 18.3+8.3
Location of lesion
Cecum 1(2.2%)
Ascending colon 6 (13.3%)
Transverse colon 6 (13.3%)
Descending colon 2 (4.4%)
Sigmoid colon 10 (22.2%)
Rectum 20 (44.4%)
Macroscopic types*
0-Is 11 (24.4%)
0-Isp 11 (24.4%)
0-la 20 (44.4%)
0-ITb 1 (2.2%)
0-Ilc 2 (4.4%)
Depth of invasion
Tis 5 (11.1%)
Tla 12 (26.7%)
Tib 28 (62.2%)
SD, standard deviation; Tis, intramucosal cancer; T1a, submucosal
invasion depth<1000zm;

T1b, submucosal invasion depth>1000um.
*Paris classification

were the cecum for 1 lesion, the ascending colon for 6
lesions, the transverse colon for 6 lesions, the descending
colon for 2 lesions, the sigmoid colon for 10 lesions, and
the rectum for 20 lesions. The macroscopic types were
0-Is type for 11 lesions, 0-Isp type for 11 lesions, 0-Ila type
for 20 lesions, 0-IIb type for 1 lesion, and 0-Ilc type for 2
lesions. The histological findings were Tis cancer for 5
lesions, T1a cancer for 12 lesions, and T1b cancer for 28
lesions.

Primary endpoint

For the diagnostic performance of evaluating the
invasion depth of T1b cancer, the accuracy, sensitivity,
and specificity were 75.6%, 78.1%, and 69.2% for CE and
71.1%, 78.1%, and 53.9% for EUS, respectively (Table 2).
The sensitivity of CE was comparable to that of EUS. The
specificity and accuracy of CE were higher than those of
EUS, although no significant differences were observed.



Table 2. Diagnostic Performance of CE and EUS for Early Colorectal Cancers

Accuracy Sensitivity Specificity

(95% CI) (95% CI) (95% CI)
CE 75.6 * (62.2-88.9) 78.1 (62.5-90.6) 69.2* (46.2:92.3)
EUS 71.1 (57.8-84.4) 78.1 (62.6-90.6) 53.9 (23.1-76.9)

CE; chromoendoscopy, EUS; endoscopic ultrasonography.

*p> .05 for CE vs EUS, McNemar's test.

Table 3. Diagnostic Performance of CE, M-NBI and M-CE for Early Colorectal Cancers

Accuracy Sensitivity Specificity
(95% CI) (95% CI) (95% CI)
CE 75.6* (62.2-88.9) 78.1* (62.5-90.6) 69.2 (46.2-92.3)
M-NBI 53.3 (37.8-63.9) 46.9 (31.3-62.5) 69.2 (46.2-92.3)
M-CE 60.0 (44.4-73.3) 62.5 (46.9-81.2) 53.9 (23.1-84.6)

CE; chromoendoscopy, M-NBI; magnifying endoscopy with narrow-band imaging, M-CE; magnifying endoscopy with

chromoendoscopy.
*p< .05 for C-WLI vs M-NBI, McNemar’s test.

Secondary endpoints

In terms of diagnosis of the invasion depth of T1b
cancer, four patients were diagnosed as having T1b cancer
by CE but were found to have Tis cancer/Tla cancer by
pathological examination. In these patients misdiagnosed
as having deep invasive cancer, EUS showed no additive
effect for obtaining a correct diagnosis. Additionally, seven
patients were diagnosed as having Tis cancer/T1a cancer
by CE but found to have T1b cancer by pathological
examination. One of these patients misdiagnosed as
having less invasive cancer was correctly diagnosed by
EUS.

In terms of diagnostic performance of magnifying
endoscopy for evaluating the invasion depth of T1b
cancer, the accuracy, sensitivity, and specificity were
53.3%, 46.9%, and 69.2% for M-NBI and 60.0%, 62.5%, and
53.9% for M-CE, respectively (Table 3). The accuracy,
sensitivity, and specificity of CE tended to be higher than
those of magnifying endoscopy (M-NBI and M-CE),
although no significant differences were observed. The
sensitivity of CE was significantly higher than that of
M-NBI.

One of the four patients misdiagnosed as having
deep invasive cancer by CE was correctly diagnosed by
M-NBI, whereas M-CE did not yield a correct diagnosis
in any of the diagnostic tools. Among the seven patients
misdiagnosed as having less invasive cancer by CE,
accurate diagnoses were obtained in one patient by
M-NBI and two patients by M-CE.

Discussion

This study presents novel findings indicating that
CE using the NES as a marker exhibits diagnostic
performance comparable to that of EUS. No prior reports
have compared the diagnostic performance of CE using
the NES as a marker with either EUS or magnifying
endoscopy.

In this study, the sensitivity of CE using the NES as
a marker was comparable to that of EUS in terms of
the diagnosis of the invasion depth of T1b cancer. The
accuracy and specificity of CE were higher than those of
EUS, although no significant differences were observed.
These findings suggest that EUS may not be necessary if
CE using the NES as a marker is performed. Based on the
histopathological examination results, the lower specificity
of EUS was attributable to the fact that lymphoid follicles
and fibrosis in the submucosal layer had been diagnosed
as cancer invasion by EUS.

Among the patients misdiagnosed by CE using the NES
as a marker, only one patient misdiagnosed as having
less invasive cancer by CE was correctly diagnosed by
EUS. Consequently, EUS did not significantly contribute
to mitigating unnecessary surgical interventions, which
remains a critical objective in accurately determining the
depth of invasion.

The NES manifests as rigidity against a background
circular arc, trapezoid elevation, or converging mucosal
folds. It is a marker for evaluating invasion depth based
on the morphology of the mucosa around a tumor instead
of the surface properties of tumors, such as pattern,
irregularity, hemorrhage, and tension. To accurately
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evaluate the NES, the tumors should be observed
from a slightly distant location after fully extending the
intestinal tract wall by endoscopic insufflation. In gastric
cancer, the diagnosis of invasion depth based on the
NES has been reported to be associated with a high false
negative rate unless lesions are observed in the oblique
or tangential direction '¥. In the context of colorectal
cancer, maintaining a safe distance from tumors is
often difficult, primarily due to many tumors exhibiting
considerable height and the anatomical complexities
associated with the large intestine; these complexities
include an increased number of curvatures and larger
folds compared to the stomach.

Using a 20-MHz high-frequency ultrasound small-
diameter probe is known to cause deep attenuation in
tumors with a thickness of 11 mm or more . In patients
with such tumors, magnifying endoscopy, by which a
diagnosis is made based on the surface structure, was
considered advantageous for diagnosing invasion depth.
Hisabe et al. reported that CE using the NES as a marker
was useful for diagnosing the invasion depth of T1b
cancer (sensitivity: 66%; specificity: 95.8%; accuracy:
86.3%) and that its specificity was significantly higher
than that of M-CE °. In addition, because of its high
positive predictive value (88.0%), they stated that surgery
could be considered without performing additional M-CE
in patients with an NES. In this study, the specificity and
accuracy of CE using the NES as a marker were lower
than those reported by Hisabe et al. This was attributable
to the fact that this study included patients only suspected
of having T1b cancer diagnosed by CE and magnifying
endoscopy.

Although there were no statistically significant
differences, the diagnostic parameters (sensitivity,
specificity, and accuracy) of CE using the NES as a
marker tended to be higher than those of magnifying
endoscopy techniques (M-NBI and M-CE). This suggests
that CE may potentially be more valuable for diagnostic
purposes than magnifying endoscopy. However, one
patient who was misdiagnosed as having deep invasive
cancer by CE using the NES as a marker was correctly
diagnosed with M-NBI. Thus, magnifying endoscopy was
found to exert a rather small additive effect.

Although EUS is the only modality that allows
observation of the vertical cross-section of tumors for
diagnosing the invasion depth of early colorectal cancer,
its diagnostic performance does not have additive effects
on the diagnostic performance of CE using the NES as a

marker. Thus, it appeared unlikely that EUS had benefits
that exceeded those of CE using the NES as a marker,
even in terms of medical costs and examination time. The
findings of this study suggest that CE using the NES,
which does not require any specialized equipment such as
magnifying endoscopes, image enhancement endoscopes,
or ultrasound devices, may offer notable advantages in
terms of medical economics and examination time.

The limitations of this study include the single-center
retrospective study design. Multicenter prospective
studies need to be conducted in the future to verify the
results of this study. In addition, the data of this study may
have been affected by a selection bias because only lesions
observed with all four diagnostic modalities were included
in the analyses. Thus, prospective studies, including
consecutive patients, need to be conducted to verify the
results of this study. As the images were evaluated by
the same physicians, the diagnostic results may have
been affected by the carrying-over effect. However, we
emphasize that, even with the carrying-over effect taken
into consideration, EUS and other modalities did not
exert any additive effect on the diagnostic performance
of CE using the NES as a marker for evaluating invasion
depth. Considering the above-described limitations, it
is necessary to design multicenter prospective studies
including a large number of consecutive patients to
compare the diagnostic performance of each modality.

In conclusion, this study demonstrated that CE using
the new NES as a marker was comparable to EUS in terms
of diagnostic performance and suggested that CE might
be an excellent diagnostic modality for early colorectal
cancer, even from medical and economic perspectives.
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Work-Life Integration for Mothers Who Chose to Bring
Their Children to the Workplace

Kumiko Fujik1”, Kayo Sato?

U Faculty of Medicine, Fukuoka University
2 Fukuoka Prefecture Midwives Association

Abstract

The purpose of this study is to clarify the aspects and issues associated with “bringing children to the
workplace” using the KJ method to analyze the thoughts of mothers who chose to bring their children to the
workplace and the reality of bringing children to the workplace from the mother’s perspective.

Mothers began bringing their children to the workplace because of the loneliness and stress they felt in a life
devoted to childcare and because they struggled with the relationships with their “mom friends”. Mothers who
began bringing their children to the workplace reported that it removed their sense of loneliness and that they
felt relieved by the presence of their colleagues (mothers) with whom they worked. They were happy to be
in an environment where they could watch their children grow up while working and being able to engage in
both childcare and work provided them with a sense that they were doing both smoothly, thus enabling them
to turn straight to their children and respect their children’s thoughts. They stated that in such an environment
they felt that their children were being raised in the community and they also noticed changes in both their
husbands and male colleagues in the workplace. As a result, they felt motivated to continue this working style
while having the option to bring their children to the workplace. These changes are some of the effects of
bringing children to the workplace as a form of work-life integration that integrates work and childcare.

Key words: mother, bringing children to the workplace, childcare, work, work-life integration
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Abstract

Juvenile myasthenia gravis (JMG) is a rare autoimmune disorder of the neuromuscular junctions. Most patients

with JMG have ocular and proximal muscle symptoms, and only 4.6% of patients present with isolated ocular

symptoms. Herein, we report a pubertal case of isolated bulbar symptom onset. This Japanese patient was

diagnosed with JMG at an early stage. Pediatricians should be aware that bulbar symptoms may be the initial

symptoms and should investigate diurnal variations in these symptoms. Assessment of diurnal fluctuations

via interview questions is the most effective method for early diagnosis of JMG and can be performed in any

clinical context. In addition, we suggest the use of video endoscopy for the diagnosis and detection of silent

aspiration. Use of endoscopy may initiate therapy for JMG, thereby alleviating symptoms; however, its invasive

nature sparks debate.

Key words: Juvenile Myasthenia Gravis, Silent aspiration, Video endoscopy, Mental Health

Introduction

Myasthenia gravis (MG) is a rare autoimmune disorder
of neuromuscular junctions. According to a systematic
review, the estimated worldwide prevalence of MG is 12.4
people per 100,000 V. In 2017, the prevalence of MG in
Japan was 23.1 people per 100,000; this distribution of MG
exhibited two peaks: individuals in their 50s and those
less than five years old 2. This childhood peak is observed
in only East Asia and is not seen in other regions *7.
Research has suggested that this variation may be linked
to genetics rather than geography; however, the details
are yet to be elucidated ¥

Generally, childhood MG is classified as transient
neonatal myasthenia, congenital myasthenic syndrome, or
juvenile myasthenia gravis (JMG). JMG is defined as MG

occurring in individuals younger than 18 years old and
further classified as prepubertal or peri/postpubertal for
discussing the features. A study in Taiwan in 2010 showed
that the prevalence of JMG in the 0-4 year age group was
0.89 per 100,000 individuals and that in the 10-14 year age
group was (.37 per 100,000. Thus, pubertal JMG appears
to be the rarest form of MG, and a similar trend has been
observed in Japan 99,

Typically, the onset of JMG manifests as ocular
symptoms (e.g., ptosis, ocular movement, double vision,
trouble focusing, and blurred vision) or proximal muscle
weakness (e.g., limb and trunk weakness) ¥. A recent
Japanese epidemiological study demonstrated that 95%
(62/65) of patients with JMG exhibited either ocular or
muscle weakness as initial symptoms 2. Moreover, the
presence of acetylcholine receptor antibodies (AChRAD)
and anti-muscle-specific kinase antibodies (MuSKADb) are
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important and reflect the treatment progress of patients
with MG and are known to be an important causative
agent at onset. However, these serum antibodies tended
to be negative for JMG, and the cause of this trend has not
yet been identified ®. Therefore, early diagnosis of JMG
requires careful questioning of patients.

Many patients with JMG experience remission with
early diagnosis and appropriate medication '”. A recent
study showed that the remission rate in JMG was 23.7%,
which is higher than the rate of 8.8% in adults '”. Oral
steroids are the first-line treatment for generalized JMG
and MG ¥. Laryngeal symptoms are atypical, with no
previous case reports describing them in a patient with
JMG. Herein, we report a case of JMG presenting solely
with laryngeal symptoms and discuss the evaluation of
silent aspiration and patient mental health considerations.

Case Presentation

A 12-year-old boy visited our hospital’s pediatric
department in the morning, complaining that he felt
unable to “speak smoothly” in the past three weeks. His
family did not notice his symptoms before he explained
them. The review of systems was negative for headache,
vomiting, shortness of breath, double vision, malaise, and
difficulty swallowing. The patient had no prior medical
history, no history of similar symptoms, and no family
history of neuromuscular disease. He had played baseball
since childhood and was extremely energetic. His height
and body weight were 155.9 cm (-0.6 standard deviation
[SD]) and 43.8 kg (-0.7 SD), respectively. His vital signs
and physical examination were normal. Neurological
examination did not reveal abnormalities in the range
of eye movements, motor signs (hyperreflexia, jaw jerk
reflex, Babinski signs, muscle and tongue atrophy, and
fasciculation), sensations, curtain sign, or reflexes.
Following this, an otorhinolaryngologist conducted an
examination and found normal results. Subsequently,
the pediatrician asked the patient to specify the symptom
onset, alleviative factors, aggravating factors, and diurnal
variation.

Nine days after the first medical examination, the
patient reported worsening pronunciation in the evening,
especially after baseball training. In particular, he said,
“It was difficult to pronounce words containing R, L,
and K because of poor [control of] tongue movement.”
The patient denied other symptoms, including ocular
symptoms, generalized weakness, and respiratory

symptoms. Subsequently, a detailed examination was
deemed necessary, leading to the patient’s admission to
our hospital.

Diagnosis

Laboratory examinations of the complete blood count,
serum electrolytes, liver function, renal function, thyroid
function, creatinine kinase, and inflammatory reaction
were normal. Notably, there was an elevated level of
AChRAD (28 nmol/L). Head magnetic resonance imaging
(MRI) and chest computed tomography (CT) revealed no
abnormalities that would indicate cerebrovascular disease,
thymoma, or other diseases. The spirometry test was
conducted to assess pulmonary function, and the results
were within normal ranges. To clarify the compound
muscle action potentials (CMAP) induced by repetitive
nerve stimulation, an electromyographic examination of
the frontalis muscle was performed. Generally, a gradual
decrease of 10% or more from the maximum amplitude
is considered an abnormal gradual decrease, and a
prominent gradual decrease was also observed in this
examination, suggesting neuromuscular junction disease
(Figure 1). Edrophonium test was not performed because
there was no clinical sign that can be easily monitored
such as ptosis or ophthalmoplegia. Based on the above
findings, the patient was diagnosed with AChRAb-positive
JMG without thymoma. After the diagnosis of MG was
made, MuSKAD, anti-Kv-1.4 antibody, and anti-ryanodine
antibody were not performed.
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Fig. 1 Electromyography of the frontalis muscle displaying
a decrease from baseline in compound muscle action
potential amplitude
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The pediatric neurologist categorized the generalized
type of JMG as Myasthenia Gravis Foundation of America
(MGFA) Class I b.

Treatment and Follow-up

The pediatric neurologist fully explained the possible
psychological impact to his parents, specifically the
potential for depressive symptoms due to disease .
His parents also worried that he would not be able to
play baseball. Follow-ups of the patient were conducted
monthly. He exhibited no other symptoms during the
first two months. Limb muscle weakness appeared
three months after the diagnosis, preventing him from
playing baseball for long periods and attending school.
In addition, his parents noticed his low mood early
on and supported him by spending time together and
giving him enough rest. As a result, he recovered from
depression and was again able to participate in school. As
it was difficult for the pediatric neurologist to determine
whether the symptoms were associated with depression
or the progression of MG, we decided to perform a
detailed examination for pretreatment evaluation. At that
time, he did not experience much difficulty in his daily
life, reporting a low MG Activities of Daily Living (MG-
ADL) score (1 out of 24): however, several in-depth tests
were performed with the consent of the patient and his
family 1.

Unexpectedly, laryngeal endoscopy revealed silent
aspiration, with the video display showing saliva
accumulation in the piriform recess and the laryngeal
vestibule. (Figure 2) The pediatric neurologist prescribed
a low dosage of prednisolone (5 mg every other day)
as the initial drug treatment. Because the systemic
symptoms were minimal, laryngoscopy was included in
the monthly follow-up visits. After three months of oral
prednisolone administration, improvement in laryngeal
function was confirmed by video endoscopy. (Table 1)
It was difficult to predict the course of the disease, but
we acknowledge concerns about side effects associated
with long-term steroid use. Thus, we decided that if the
symptoms worsened, an immunosuppressant (such as
a calcineurin inhibitor) would be applied. At the time of
writing this report, follow-up visits were ongoing.

Discussion

To our knowledge, this is the first case report

o X

Fig. 2 Laryngeal endoscopy displaying silent aspiration

of a pubertal patient with JMG and onset of bulbar
symptoms. Our aim was to emphasize the importance
of medical interviews for early diagnosis of JMG, along
with the usefulness of video endoscopy and the need
for psychological care. In the present case, the patient
presented with isolated bulbar symptoms. Following a
thorough admission medical interview that uncovered
diurnal symptom fluctuations, we proceeded to diagnose
the patient with JMG through AChRAD testing and
electromyography. After diagnosis, the patient was
followed up, and careful attention was paid to the
psychological impact of the disease. Consequently, his
family provided early support for depressive symptoms.
Moreover, video endoscopy performed during the
pretreatment evaluation revealed silent aspiration.
Thereafter, video endoscopy was routinely performed
and was the only objective indicator of the therapeutic
response. (Table 1)

Recent studies indicate that most patients with MG
have either ocular or systemic symptoms; however, few
patients have both. Similarly, few patients (3/65 [4.6%])
with childhood-onset MG had both ocular and systemic
symptoms 2. This is consistent with the present case;
however, the detailed course of the two aforementioned
cases has not yet been reported. This case report clarifies
the course of JMG and emphasizes the importance
of conducting interviews for early diagnosis. Indeed,
the question regarding diurnal variation is crucial for
diagnosis, and this key information can be obtained
regardless of the type of medical institution.



Table 1 Time course of symptoms and test results in this case

Symptoms and Test results Normal Values Diagnosis 2 months (pre-treatment) 5 months (follow-up)

Ocular symptoms

Ptosis No No No

Ocular movement No No No
Bulbar symptoms

Dysarthria Yes Yes Yes

Dysphagia No No No

Facial weakness No No No
Generalized symptoms

Neck weakness No No No

Limb weakness No Yes Yes

Dyspnea No No No
Serologic test

AChRAb (nmol/L) <0.2 28 53 81
Spirometry results

%VC (% predicted) >80 83.1 83.7 71.9

FEV,% (% predicted) >70 92.6 92.6 79.3
Scores

QMGS N/A 2 4

MG-ADL score N/A 1 1
Repetitive Nerve Stimulation

Frontalis muscle Decremental response Decremental response N/A

Trapezius muscle Normal Normal N/A

Abductor digiti minimi muscle Normal Normal N/A
Others

Video endoscopy N/A Silent aspiration Normal

Video fluoroscopy N/A Silent aspiration Normal

Abbreviations: N/A - Not Available, AChRAb - acetylcholie receptor antibody, VC - Vital Capacity, FEV, - forced expiratory volume after first
second, QMGS - quantitative myasthenia gravis score, MG-ADL - Myasthenia Gravis. Activities of Daily Living

Serum antibody test results facilitated diagnosis;
however, JMG has a notably higher proportion of
seronegativity than adult MG ¥. Regardless of the results
of the serum antibody test, electromyography can assist
in diagnosis; however, this method cannot be easily
performed at some facilities because of the lack of trained
personnel. Overall, this case report emphasizes the
importance of asking patients about diurnal variations in
symptoms to enable early diagnosis of MG, regardless of
the clinical setting.

Silent aspiration was also observed in this patient.
Kumai et al. reported silent aspiration in adult patients
with MG who experienced difficulty in swallowing upon
examination using video endoscopy . However, there
have been no reports of silent aspiration in the JMG.
Additionally, ocular symptoms are common in children
with JMG 2%, Segawa et al. reported a latent generalized
type of MG in which electrophysiological findings, such

as a decremental response in electromyography was
observed in the limb muscles of patients with ocular
MG ¥

In this case report, we highlighted the possibility of
silent aspiration in a patient with JMG. Video endoscopy
is a useful test for confirming the presence of silent
aspiration, and early evaluation of patients with MG
using this technique may be desirable. However, the
use of video endoscopy has been debated for several
reasons. First, the procedure is invasive. Children may
need to be sedated, as the patient’s understanding and
cooperation with video endoscopy is essential. In this
case, such an examination was possible because the
patient’s understanding and cooperation were sufficient
and consent was obtained. Second, the relationship
between bulbar findings and treatment efficacy is
unclear, and there is a lack of research in this area.
Therefore, clarifying the benefits of latent bulbar findings
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necessitates a large-scale study of laryngeal findings in
patients with JMG.

Finally, the pediatric neurologist discussed the possible
psychological impact of early stage JMG with the patient’s
parents. This may have helped parents notice their son’s
low moods and provide corresponding support. This
is consistent with a report arguing that discussing the
potential psychological impact of the disease in the early
stages may help prevent low mood ¥. Unfortunately, the
patient became depressed after his bulbar symptoms
became generalizable, making it difficult for him to play
baseball. We emphasize the importance of psychological
care in patients with JMG. A recent report showed high
prevalence of depression (36%) and anxiety (33%)
among patients with MG . This is higher than the
general prevalence of depression and anxiety problems
in children aged 3-17 years (depression, 3.2%; anxiety
problems, 7.1%) '%. However, few reports have examined
the impact of psychiatric disorders on the early diagnosis
of MG, despite their recognized role in the initial
misdiagnosis 71

Notably, in this case, depression developed at the
same time as the JMG symptoms became generalized.
Therefore, it was difficult to disentangle the progression
of MG symptoms from psychological disorders. Although
we can only speculate on this relationship, the patient’s
low mood could have led to a further delay in diagnosis.
Future research should investigate the relationship
between the psychiatric impact of JMG and timeliness of
diagnosis.

In conclusion, pediatricians should be aware that JMG
may present with an initial isolated bulbar symptom
and that comorbid psychiatric symptoms may make the
diagnosis more difficult. Notably, pediatricians should be
aware of the possibility of silent aspiration in patients with
JMG with bulbar symptoms.
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Two Case Reports of Chondrodysplasia Punctata Diagnosed
by Prenatal Ultrasound Screening.

Koko IsHIDA, Daisuke IzucHi, Daichi URUSHIYAMA,
Ayako Sanul, Masamitsu KurRAkAzU, Kohei MIYATA,
Fusanori YoTsumoTo

Department of Obstetrics and Gynecology, Faculty of Medicine, Fukuoka University

Abstract

The Binder phenotype is characterized by hypoplasia of the nasal bone and maxilla. It is one of the important
ultrasound findings when screening for osteochondrodysplasia or chromosomal abnormality.

We have experienced two cases of the Binder phenotype detected by fetal ultrasound screening in the
second trimester, and the patients were diagnosed postnatally with chondrodysplasia punctata (CDP). The
pathogenesis was considered genetic arylsulfatase E deficiency and vitamin K deficiency caused by severe
hyperemesis gravidarum. The measurement of the frontonasal angle is useful when screening for a Binder
phenotype, and proximal femoral epiphysis calcification is critical to CDP diagnosis. Since the screening of the
facial phenotype is crucial to point out CDP, which is often complicated by cervical spondylosis or respiratory
stenosis, careful consideration is necessary when CDP is suspected based on a Binder phenotype detected by
fetal ultrasonography.

Key words: chondrodysplasia punctata, Binder Phenotype, frontonasal angle, CDPXI, arylsulfatase
E deficiency, hyperemesis gravidarum
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Post-Graduation Trends and Support Needs of Nursing Graduates
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Abstract

This study aimed to clarify graduates’ employment status and support needs. Two hundred and seventy
nursing graduates (1st to 12th year) of the School of Nursing, Faculty of Medicine, Fukuoka University,
who were working in a hospital affiliated with Fukuoka University, were surveyed using a questionnaire. The
questionnaire consisted of seven items, including basic attributes, job-related difficulties, and expectations of
the university in terms of post-graduation support. The number of respondents was 209 (77.4% response rate).
Most of the respondents were female (204; 98.0%), and 40% had 5-10 years of nursing experience. Eighty-four
(40%) had experienced a change of department. The most common difficulties experienced in the first year

o«

of nursing were “insufficient nursing skills,” “inexperience in using medical equipment,” and “insufficient self-
learning,” while many of the free descriptions were related to “multiple tasks and priorities” and “gap between
training and field work.” To overcome the problems, they consulted their supervisors, colleagues, friends, and
others around them. Expectations of the university in terms of graduate support included “training in nursing

topics,” “career change counseling,” and “mental support.” In terms of support for graduates, the survey
suggested the need for holding training sessions on nursing topics, a place to connect with faculty members,

and the establishment of an alumni network that can provide and share information.

Key words: Nursing Students, Graduate Trend Survey, Post-graduation Support Needs
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