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Abstract

Aim: To clarify the kind of learning experiences obtained by the undergraduate trainees in the Certified Public
Psychologist training program during their off-campus trips to medical facilities.

Methods: Focus group interviews (FGI) were conducted with 19 undergraduate Certified Public Psychologist trainees
who spent one week in a psychiatry department of a university hospital. The results were analyzed using the grounded
theory approach (GTA) .

Results: FGI and subsequent GTA generated five category groups, 15 categories, and 41 subcategories. The trainees
began with a “knowledge and image as a non-professional prior to the off-campus trips” as the trainees had a non-
professional image of the medical field and psychiatry based on their personal experiences, and/or had a negative image
of psychiatry. Through the off-campus observations, the trainees underwent many "learning experiences with a sense of
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reality.” By comparing the differences between their pre-experience image of the medical field with their observations
of the various occupations working in the medical field and multidisciplinary cooperation, the trainees experienced a
“deepening of images through observation practice." At the same time, they were able to reflect and develop a concrete
image of their own work as psychologists (“deepening and development of self-understanding”) . Lastly, they were
exposed to actual workplace experience and gained concrete improvements in their motivation for practical training.
Conclusion: Our findings suggest that off-campus trips to medical facilities play an important role in promoting self-
understanding and professional identity for undergraduate trainees who aspire to become psychologists.

Key words: certified public psychologists, clinical practice, qualitative analysis, career development process,
undergraduate
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# 1. The program of the off-campus trip in a psychiatry department of the B university hospital
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# 3. Generated category groups, categories, subcategories and specific examples of statements
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Hypothetical model of learning experience through observational practice using category groups and categories. Double
squares represent category groups, single line squares represent categories. The trainees began with “knowledge and
image as a non-professional prior to the off-campus trips” as the trainees had a non-professional image of the medical field
and psychiatry based on their personal experiences, and/or had a negative image of psychiatry. Through the off-campus
observations, the trainees underwent many "learning experiences with a sense of reality.” Then, the trainees experienced a
“deepening of images through observation practice." At the same time, they were able to reflect and develop a concrete image
of their own work as psychologists (‘deepening and development of self-understanding”) . Lastly, they were exposed to actual
workplace experience and gained concrete improvements in their motivation for practical training.
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Abstract

BACKGROUND: Rosette-forming glioneuronal tumors (RGNTSs) are rare and slow-growing (WHO grade 1); they
mainly involve the posterior fossa. We here report a rare RGNT originating from the thalamus; after subtotal removal it
remained stable for more than 11 years.

CASE PRESENTATION: A woman in her early 20s consulted us due to a 6-month history of memory difficulties,
headaches, and blurred vision. Magnetic resonance imaging (MRI) showed obstructive hydrocephalus and an 18-
mm non-cystic third ventricular tumor that arose at the right thalamus. It was isointense on T1-wighted images, high-
intense on T2-weighted images, and non-enhances T1-weighted images. Through a right trans-ventricular subchoroidal
approach we made subtotal resection of the soft tumor, leaving a small remnant attached to the posterior thalamic
wall. Histologically, the tumor was composed of an alveolar component that included rosettes surrounding cores of
eosinophilic neuropils or small vessels and a solid component resembling pilocytic astrocytoma. The cells composing
the rosettes were positive for olig-2, MAP, and synaptophysin. The Ki-67 index was around 1%. Postoperatively her
symptoms disappeared, and she commenced her engineering career. MRI performed 11.3 years after the surgery found
the absence of recurrence.

CONCLUSION: This RGNT is quite unique because it arose from the thalamus, very rare site from which RGNTs
originate, and remained stable for more than 11 years after subtotal resection.
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Introduction

Rosette-forming glioneuronal tumors (RGNTSs) are rare
WHO grade 1 brain tumors composed of an alveolar
component harboring neurocytic rosettes and a solid
component resembling pilocytic astrocytoma'. They
mainly involve the fourth ventricle and cerebellum and
were first designated “rosette-forming glioneuronal
tumors of the fourth ventricle” by Komori ez al”. RGNTs
at the third ventricle®”, spinal cord*”, and cerebrum®
have since been reported. Although RGNTs are thought
to be indolent, some were aggressive and showed
malignant changes®” . To understand the nature of
these tumors, more cases with prolonged follow-up must
be accumulated.

We encountered a 24-year-old woman with a third
ventricular RGNT originating from the right thalamus.
It had been subtotal removed without adjuvant treatment
and the residual tumor remained stable for 11.3 years.
We also reviewed thalamic RGNTs reported earlier.

Case report

A 24-year-old female without any family and medical
history reported a 6-month history of memory
difficulties, headaches, and blurred vision. Fundoscopy
revealed bilateral papilledema, but there were no
physical findings other than the aforementioned
symptoms. Magnetic resonance imaging (MRI) showed
a right thalamic, well-circumscribed tumor that protruded
into the third ventricle and hydrocephalus (Fig. 1). It was
homogeneously isointense on T1- and high-intense on
T2-weighted images. No cystic changes, enhancement
effect, peritumoral edema, restricted diffusion, or
synchronous lesions in the posterior fossa were
observed. Magnetic resonance spectroscopy showed
that the N-acetyl-aspartate/choline ratio was 0.52.
After the injection of fludeoxyglucose or methionine,
positron emission tomography (PET) revealed no tracer
accumulation in the tumor.

Our preoperative diagnosis was low grade
astrocytoma and maximally safe tumor resection
was attempted. A right trans-ventricular subchoroidal
approach exposed the middle- to the posterior part
of the third ventricle between the right thalamus and
the right internal cerebral vein. The tumor was totally
covered with the third ventricular ependyma and was not
involving Sylvian aqua duct (Fig. 2). After endoscopic
third ventriculostomy, more than 90% of the grayish-
pink and softish tumor was removed under a microscope.
There was no major bleeding. A small tumor remnant

Figure 1. Preoperative magnetic resonance imaging (MRI)

Axial T1-weighted- (A), T2-weighted- (B), and fluid attenuated
inversion recovery (FLAIR) scans (C) show hydrocephalus and a
tumor in the third ventricle (arrows). The tumor is iso-intense with
the contralateral thalamus in (A) and hyperintense in (B) and (C).
Coronal and sagittal T2-weighted images (D, E) show the intra-
thalamic part of the tumor (arrowheads). It is not gadolinium-
enhanced (F).
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Figure 2. Intraoperative endoscopic exposure of the tumor
through the right transventricular subchoroidal approach

A: The tumor is covered with ependyma and protrudes into the
third ventricle from the right thalamus. B:The Sylvian aqueduct (> )
is not involved by the tumor. PC: posterior commissure

that was attached to the most posterior part of the right
thalamic wall was left in situ because manipulation
under direct microscopic observation was difficult. Her
postoperative recovery was smooth and her symptoms
improved gradually. Postoperative MRI scans revealed a
small tumor remnant and no hydrocephalus (Fig. 3).
Histologically, the tumor consisted of two components
(Fig. 4A). One was alveolar; compact cells with round
nuclei formed clusters or rosettes surrounding cores of
fine fibrils or tiny vessels (Fig. 4B). An accumulation
of mucinous matrix was seen around the rosettes (Fig.
4C). The compact-cell nuclei were positive for olig-2
(Fig. 5A). MAP2 and synaptophysin were frequently
positive in the cytoplasm of these compact cells and in
the perivascular area and central core of the rosettes (Figs.
5B, 5C). Trapped fibers and scattered larger neurons
were positive for neurofilament protein (Fig. 5SD). The
compact cells and fibrils around rosettes were negative
for grail fibrillary acidic protein (GFAP). The Ki-67
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Figure 3. MRI performed 3 onths postoperatively v
A: Coronal post-gadolinium T1-weighted image shows the
surgical corridor (arrowheads) and confirms disappearance of
hydrocephalus. B: Axial FLAIR image showing a small residual

tumor at the most posterior part of the right thalamic wall (arrow).
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Figure 4. Tumor histology (H&E staining)

The tumor was composed of an alveolar- (A, lower right) and
a solid component (A, upper left) (H&E, original magnification
X 40). In the alveolar component, an accumulation of compact
cells formed rosettes around the eosinophilic core of fine fibrils
and microvessels (B, X 200). The accumulation of mucinous
matrix around the rosettes and enlargement of the intercellular
space produced an alveolar appearance (C, X 200). The solid
component (D, X 100) consisted of fascicular arrangements of
piloid cells on a microcystic and fibrillary background, resem-
bling pilocytic astrocytoma.

index was around 1%.

The other component was neuronal; long bipolar
cells proliferated in fascicular fashion against a fibrillary
and microcystic background and resembled pilocytic
astrocytoma (Fig. 4D). All of these cells were GFAP-
positive (not shown). Many thin-walled vessels and
some areas of fine calcification were identified.

Mitosis was absent in both components. These histologic
features were compatible with reported findings on
RGNTs in the fourth ventricle” ?.

The patient’s symptom disappeared after surgery and
she was able to commence her working career. Follow-
up annual- and then bi-annual MRI scans confirmed

Figure 5. Immunohistochemical stains of the alveolar component

The nuclei of compact cells were clearly stained by olig-2 (A,
X 200). MAP2 (B, X 200) and synaptophysin (C, X 200) were
expressed in the perivascular area and the central core of the
rosettes. They were also positive in scant cytoplasm of the
compact cells (insets in B and C). Neurofilament protein immu-
noreactivity was limited to trapped fibers and scattered larger
neurons (D, X 200).

Figure 6. MRI scans obtained 11.3 years after subtotal RGNT
removal

Axial T1- (A) and FLAIR (B) images show no regrowth of the
residual tumor (arrows) or disseminated lesions.

the absence of tumor recurrence. At 11.3-year follow-
up after the operation she was without neurological
symptoms and MRI confirmed the stability of the
residual tumor (Fig. 6).

Discussion

RGNTs are slow-growing brain tumors that preferentially
affect young adults. They tend to arise in the fourth
ventricle and cerebellum. Histologically they are
composed of two distinct histological components,
one is alveolar and the other is solid" *. It has been
hypothesized that the RGNTs originate from pluripotent
stem cells in the subependymal plate'*'?. In our
patient, the RGNTs was also expected to arise from the
pluripotent stem cells in the subependymal plate.

RGNTs have been also identified outside the fourth
ventricular region, i.e., at the chiasmal-optic nerve'?, the
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Table 1. Patients with rosette-forming glioneuronal tumors arising at the thalamus

Author Age/ . . . Hydro-  Another Adjuvant Latest
(year) Sex Symptoms Laterality  Location Size cephalus  lesion Surgery treatment Follow-up condition
Alnaami [ 57/ . . « . Alive without
013)21] M Headache Right  Posterior  1cm + Absent  ETV+Biopsy No 6 months e
Eastin M 33/ Blurred vision, Headache, . . « .
015)23] F Tinnitus Right Medial 3cem + Absent ETV+Biopsy No M NM
Headache. . . .
CebulaH 75/ e Posterior % - Alive without
2016)22] F Unsteady gait, Left (pulvinar) 1.5cm + Absent ETV+Biopsy No 1 year recurrence
Drowsiness
Headache, ETV+ . .
z;rg;c;;t case %4/ Blurred vision, Right  Posterior 1.8cm + Absent  Transventricular No 11.6 years Arl;\;e Wlﬂ:;ut
Memory disturbance subtotal removal

ETV: endoscopic third ventriculostomy, NM: not mentioned, *: judged from images in the previous case reports

posterior part of the third ventricle®*'”, the spinal cord®
" the entire ventricular system'x), and the cerebrum®.

In our patient the tumor occupied the posterior
part of the third ventricle and elicited obstructive
hydrocephalus. A part of her RGNT was embedded
in the right thalamus, presumably the tumor origin.
Intraoperatively it was totally covered with ependyma of
the third ventricular wall, which confirmed its origin to
be the right thalamus.

RGNTs arising in the thalamus are rare. Yang et
al.”¥ who reviewed 188 RGNTs including their own
36 cases found that only 5 (2.7%) manifested thalamic
involvement; but the details of these 5 were not
described. Our own literature review found 8 RGNTs
including ours that involved the thalamus. Of these, 3
were extensions of the fourth ventricle or tectal RGNTs>
19 Another RGNT was detected at autopsy of a patient
with multiple neoplastic lesions scattered along the walls
of the third ventricles; but there was no clear evidence
of thalamic origin®”. Thus, the remaining four cases
were RGNTs truly originated at the thalamus (Table 1)
(three females and one male; mean age of 47.3 years) *"
*_ All of these tumors presented with hydrocephalus.
Endoscopic third ventriculostomy was performed in all
followed by biopsy in three and subtotal removal in our
case. None of the patients received adjuvant therapy and
three, including ours, were reported to be alive, at 6- and
12 months and 11.3 years after the operation without
tumor recurrence.

Preoperative differential diagnoses of tumors arising
in the posterior part of third ventricle include high grade
gliomas, diffuse astrocytoma, pilocytic astrocytoma,
ependymoma, and germ cell tumors. Considering
thalamic origin of tumor, tumors from brain parenchyma
including glioma should be a primarily preoperative
diagnosis in our case.

According to a review by Hsu et al. >, among 47

RGNTs, 40% were solid, 34% were mixed solid and
cystic, and 26% were solely cystic on MRI scans. Nearly
90% of the RGNTs reviewed by Hsu et al. * and Yang
et al.”” were hypointense on T1- and hyperintense on
T2-weighted images. Yang et al. reported that among
gadolinium-enhanced RGNTs, 3.9% were homogeneous,
44.2% were heterogeneous, 15.5% showed rim- and
11.6% focal enhancement'”. No enhancement was
observed in 24.8% of the tumors. Diffusion-weighted
imaging generally sh13owed no evidence of restricted
diffusion. Magnetic resonance spectroscopy revealed
that the choline level was slightly elevated while NAA
was decreased"”.

Because our patient’s tumor was T1-isointense,
non-enhanced, and solid without cystic formation, our
tentative preoperative diagnosis was diffuse astrocytoma
(IDH mutated) rather than RGNT, pilocytic astrocytoma,
or high grade glioma'”*?”. The absence of tracer
accumulation in the tumor on PET scans also denied
malignant neoplasms including diffuse midline glioma
(H3 K27M mutant) **.

Genetically, RGNTs were reported to be characterized
by highly recurrent genetic alterations affecting both
MAPK- and PI3K signaling pathways and by FGFR1
hotspot mutations®. Others suggested a relationship
between PI3K mutations and RGNT recurrence”. At
the time we treated this patient, the genetic survey on
gliomas currently performed by us using a tailored
gene sequencing panel targeting 48 genes including
these three genes was not yet available™”. From now on,
genetic information is essential for better understanding
of the biological characteristics of RGNTs and for
developing effective treatment strategies.

Because RGNTs are generally benign, surgery
is thought to be the first-line treatment. We applied
a right-sided transcortical, transventricular,
subchoroidal approach because its risk of cognitive
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function impairment is lower than the transcallosal-,
interfornicial-, left-sided transventricular, or
transchoroidal approach’”. We obtained good exposure
of the mid- to the posterior half of the third ventricle
without splitting major veins or damaging the fornices.
Subtotal tumor removal successfully addressed our
patient’s obstructive hydrocephalus. However, with
our approach it was difficult to see the tumor part that
was attached to the most posterior portion of the right
ventricular wall.

After the first subtotal removal procedure without
adjuvant therapy, the residual RGNT in our patient
remained stable for 11.3 years. Ours was the 3" -longest
follow-up among approximately 200 RGNTs reported
earlier; the average follow-up lasted only 14 - 28 months®
133239 Therefore, the long-term postoperative course
of patients with RGNTs remains unknown. Although
most RGNTs are benign, postoperative recurrence’”
) malignant transformation” ', and intraventricular
dissemination® *****” have been reported. In our patient,
there were no findings of high-grade gliomas in the glial
component or of microvascular proliferation.

Of 124 RGNTs with known prognoses reviewed by
Yang et al. ', 87.9% were stable at the end of a mean
follow-up period of 28.0 months; 12.1% exhibited
aggressive behavior, 7.3% in-situ progression, and 1.6%
dissemination. Three patients (2.4%) died of tumor-
related issues. They suggested that in pediatric patients,
the presence of a solid tumor and inadequate tumor
resection were independent factors predictive of shorter
progression-free survival. A review by Wilson et al. '
revealed that the type of resection affected the interval
to RGNT recurrence; in 6 of 62 patients (9.7%) who
had undergone gross total removal, the average time to
recurrence was 6.17 years; in 3 of 32 patients (9.4%)
with subtotal removal it was 2.29 years. As 3 RGNTs
recurred 7-, 9-, and 10 years even after gross total
resection® '**”, we should continue to closely monitor
the clinical course of our patient.

CONCLUSION

In our patient the RGNT originated from the right
thalamus and remained stable for 11.3 years after
subtotal resection. More cases with prolonged follow-
up must be accumulated and the genetic background of
the tumors must be elucidated for the development of
effective treatment strategies addressing this rare clinical
entity.
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Abstract

OBJECTIVES: Malnutrition in cancer patients is associated with a poor prognosis. Nitrogen death occurs when
lean body mass, a measure of muscle protein, falls below 70% of normal range.Cholinesterase (ChE) reflects protein
concentration and has a shorter half-life than albumin (Alb); however, its utility as a biomarker has not been fully
understood. To estimate ChE levels in colorectal cancer patients upon admission and prior to death, and to determine the
cutoff value and usefulness of ChE as a biomarker for estimating in-hospital mortality.

METHODS: We measured ChE in 69 colorectal cancer patients hospitalized from April 2019 to March 2021. Changes
in ChE levels were compared with those in Alb and other blood parameters. We also performed a multivariate analysis to
assess the hazard ratio between the changes in ChE and in-hospital mortality.

RESULTS: In the blood draw prior to death, ChE exhibited a bimodal mixed normal distribution, with a hazard ratio of
2.52 for in-hospital mortality in the low ChE group (47%) with <100 IU/L as compared to the high ChE group (53%).
CONCLUSIONS: Our findings suggest that a cutoff ChE level of 100 IU/L could serve as a useful biomarker for
estimating in-hospital mortality in colorectal cancer patients.

Key words: malnutrition, cholinesterase, colorectal cancer, complications, biomarker, in-hospital mortality, bimodal
mixed normal distribution

Introduction

As cancer progresses, patients in a palliative care
unit often experience malnutrition, particularly when
protein levels drop to 70% of the lean body mass (LBM),
which decreases visceral proteins, impairs the immune
system, and ultimately results in organ dysfunction".

Furthermore, there is a strong correlation between
albumin (Alb) and cholinesterase (ChE)”. Inadequate
nutrition accompanied by decreased Alb and ChE levels,
have been associated with a poor prognosis due to their
detrimental effects on vital organs'”. There are two types
of ChE found in human serum: acetylcholinesterase
(AChE) and butyrylcholinesterase (BChE). AChE
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plays a role in nerve impulse transmission and can
be found in erythrocyte membranes”, while BChE is
typically measured in clinical laboratory tests. This study
collectively refers to them as ChE.

Typically, serum Alb (half-life of - 3 weeks)™® is
commonly used to assess protein levels in palliative
care units. However, in such units where patients often
have a short prognosis, ChE (half-life of - 10 days)
may be more useful than AIb”Y. However, the clinical
significance of ChE in this context remains unclear.

The objective of this paper was to demonstrate the
utility of ChE as a biomarker for assessing nutritional
status and predicting prognosis in terminally ill colorectal
cancer patients in a palliative care unit.

Patients and Methods

This was a retrospective, observational study.The
target patients were 69 patients with colorectal cancer
who died between April 2019 and March 2021 in the
Palliative Care Unit of Kagoshima Medical Association
Hospital. The mean age (standard deviation) was 76.7
(10.6) years, with 31 males and 38 females. Consistent
with previous studies”'”, we gathered information
such as age, sex, tumor location (colon or rectum),
hospitalization days, presence of liver or lung metastasis,
ChE and Alb levels, red blood cell count (RBC), white
blood cell count (WBC), C-reactive protein (CRP), total
cholesterol (T.Cho), triglycerides (TG) content, and loss

A Image of premortem blood collection B
Group |
Group II
Group III
Group IV = *Death
Admission Hospitalization days "
@ : Blood collection
@: Adopted as pre-mortem blood sample data
T : Days from blood collection to death
T, : 34 case % 9 days (5-18)
T, : 15 case 8 days (3-13)
T, : 11 case % 8 days (5-12)
T, : 9 case % 5 days (4-9)
Total : 69 cases 3 8 days (4-13)
% : Median value (Interquartile range)
Figure 1
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of appetite. We also collected data on metastatic organs,
including the presence of hydronephrosis using X-ray
and computed tomography (CT) images. We conducted
a retrospective analysis to explore the relationship
between these parameters.

The primary endpoint of this study was to demonstrate
the utility of ChE as a biomarker (cutoff value) for
estimating in-hospital mortality among patients with
colorectal cancer in a palliative care unit. Blood samples
were collected upon admission and every 2 to 4 weeks,
and the blood drawn closest to the patient's date of
death was selected as the pre-death data. In the present
analysis, patients were categorized into two groups based
on their clinical empirical ChE values: Group A: ChE >
100 IU/L and Group B: ChE < 100 IU/L.

Age and sex were treated as categorical variables
and analyzed using the Pearson's chi-square test. Blood
parameters were subjected to the Wilcoxon signed
rank test as continuous variables. RBC results were
classified into two groups based on the mean value,
while WBC results were classified into two groups
depending upon individual data (> 10,000/uL and <
10,000/pL). Pearson's chi-square test was performed
to assess fatal complications during hospitalization and
denoted as event D. Loss of appetite was compared
between two groups of patients post-hospitalization:
those who consumed less than 50% of the diet and those
who consumed more than 50%. The McNemar test was

Frequency of four patterns of premortem blood collection
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(A) Blood sampling was performed every 2-4 weeks after hospital admission. T shows the number of days from last blood sampling to death,
and as shown in the figure, Group I: Group with one blood sampling at admission [T1: median of 9 days], Group II: Group that died after two
blood samplings [T2: median of 8 days], Group III: Group that died after three blood samplings [T3: median of 8 days]|, and Group IV: Group
that died after four to five blood samplings [T4: median of 5 days]. The overall T was a median of 8 days.

(B) Four patterns of histograms of the number of days from the last blood draw to death are shown. The number of days before death was
shown in terms of median values (interquartile range) because all groups had non-normal distribution.
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performed to evaluate changes in WBC count during
the course of the disease, comparing the ratio of patients
with WBC counts above and below 10,000/uL in the
two groups at the time of admission and before death.

The relationship between ChE groups A and B and
various factors including tumor location, hospitalization,
liver metastasis, lung metastasis, performance status
(PS), surgery and chemotherapy, and occurrence of
event D were tested using Pearson's chi-square test as
secondary endpoints. Survival during hospitalization was
analyzed using log-rank test and Kaplan—-Meier method,
considering the impact of surgery, chemotherapy, event
D, and the presence of liver or lung metastasis.

To determine the hazard ratios of mortality over
time for ChE groups A and B, univariate analysis was
performed using the Cox proportional hazards model.
Additionally, multivariate analysis was performed by
selecting age, sex, RBC, CRP, and chemotherapy as
adjustment variables. Pleural effusion was classified as
a broad-sense pulmonary metastasis, an intrathoracic
condition that causes respiratory distress. The unit of
ChE was IU/L at that time, although U/L is used in in-
hospital examinations at the time of writing.

Statistical significance was defined as p < 0.05. All of
the data were analyzed using Stata 17 BE-Basic Edition
(StataCorp LP, College Station, TX, USA)

Results
As depicted in Figure 1A, the patients were divided into
four groups: (1) those who passed away shortly after a single
blood draw upon admission, (2) those who died after two
blood draws, (3) those who died after three blood draws, and
(4) those who died after four or more blood draws. Figure
1B presents the histograms of these four groups; however,

cholesterol and (EF) triglycerides did not exhibit a clear bimodal
distribution even in the blood draw taken prior to death.

due to the non-normal distributions observed in all groups,
the median time to death was calculated. The overall median
time was 8 days, with an interquartile range of 413 days.
Serum ChE at admission to the palliative care unit had
a median value of 140 U/L as shown in Figure 2A, but this
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Figure 3A

Cholinesterase and albumin were strongly correlated with a
coefficient of determination R” = 0.69, which was over 0.5,
and considered to be collinear factors. This suggests that
cholinesterase may indirectly reflect protein concentration instead
of albumin.

Figure 3B

Percentage of patients with WBC > 10,000/pL at admission and
before death increased significantly from 42.6% to 69.6% (P <
0.002).
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Kaplan-Meier survival curves were used to compare surviv-
al rates during hospitalization under various conditions. (A)
Comparison of survival rates between high (A: Ch E > 100 10/
L) and low (B: ChE < 100 IU/L) cholinesterase groups. The
high group had a significantly higher survival rate than the
low group. (B) Comparison of survival rates by gender. No sig-
nificant difference was noted. (C) Comparison of survival rate
by surgical procedure. No significant difference was noted. (D)
Comparison of survival rate by presence or absence of chemo-
therapy. No significant difference was noted.

decreased to a median value of 109 TU/L (73150 IU/L) as
shown in Figure 2B in the blood draw immediately before
death, indicating a bimodal mixed normal distribution.

Figures 2D and 2F demonstrate that pre-death T.Cho and
TG levels, which are associated with liver function, did not
exhibit a clearly defined bimodal mixed normal distribution.
ChE and Alb, both associated with protein metabolism,
exhibited a strong correlation, indicating collinearity between
the two factors, as shown in Figure 3A. The coefficient of
determination (R”) was 0.69, exceeding the threshold of 0.5.

Figure 3B reveals a significant increase in the ratio
of patients with elevated WBC during the course of
hospitalization, rising from 42.6% at admission to 69.6%
before death (P=0.002).

Table 1 presents a comparison between the two ChE
groups, indicating no significant differences in age (<
70 and > 70) (P = 0.83), sex (P = 0.57), tumor location
(colon or rectum) (P = 0.14), hospitalization (P = 0.13),
liver metastasis (P = 0.33), and lung metastasis (P = 0.77).
However, significant differences were observed in Alb (p
<0.001), CRP (P =0.02), RBC <346 (n = 32) and RBC >
346 (n=37) (P =0.006), WBC categorized into < 10,000/
uL or > 10,000/uL groups (P = 0.008), PS (low: 2 and
high: > 2) (P =0.03), and T.Cho (P = 0.007). There was no
significant difference in TG (P =0.59). Surgery did not show
a significant difference (P = 0.19), but chemotherapy did (P
= (.04). There were no significant differences in terms of
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Suvival rate

0.25. 025+
0.00 0004
3 1o 20 £ ) ° o T “
Number at risk Hospitalization days Number at risk Hospitalzation days
No event 47 24 9 4 1 Lung meta. 4 8 4 3 1
Event 22 6 1 0 0 Livermeta. 7 5 2 0 0
Figure 5

Kaplan-Meier survival curves were used to compare survival
rates during hospitalization for various complications. (A)
Comparison of survival rates and presence or absence of pleu-
ral effusion. No significant difference was noted. (B) Compar-
ison of survival rates and presence or absence of ascites. No
significant difference was noted. (C) Comparison of survival
rates and severe complications (refer to Table 2). The survival
rate was lower for severe complications. (D) Comparison of
survival rates and lung metastasis. The survival rate was lower
with lung metastasis.

event D (Table 2) (P = 0.27), loss of appetite (P = 0.68), and
hydronephrosis (P=0.42).

Figure 4A depicts a comparison of the in-hospital survival
rates between ChE groups A and B using the Kaplan—
Meier method. The log-rank test showed that group A had
a significantly higher survival rate (P = 0.046). Although
the median durations of hospitalization were 12 and 8 days
for groups A and B, respectively, the difference was not
statistically significant (Table 1). Figure 4B, 4C and 4D
compare the survival rates of patients based on sex (P=0.17),
surgery (with or without; P = 0.96), and chemotherapy (with
and without; P = 0.89), respectively. However, none of these
factors significantly affected the in-hospital survival rate.

Figure 5A and 5B compare the in-hospital survival rates
between patients with and without pleural effusion (P = 0.43)
and those with and without ascites retention (P = 0.067);
however, no significant differences were observed in either
of them.

Table 2 categorizes event D, which led to patient death
in the palliative care unit, into five categories. These include
circulatory system events (such as massive bleeding and
cardiac tamponade), respiratory system events (asphyxiation,
aspiration pneumonia, metastatic lung tumor, massive pleural
effusion, pulmonary embolism, and others), digestive system
events (massive ascites, small bowel ileus, colon ileus, liver
failure, short gut syndrome, intrahepatic tumor bleeding,
and others), renal urinary system events (renal failure and
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Table 1. Comparison of patient characteristics based on serum cholinesterase level

A B
Patients characteristics ChE > 100 ChE < 100 p-value
Age 0.83"
<70 (n=18 ) 9 (25.0%) 9 (22.3%)
>70 (n=51) 27 (75.0%) 24(72.7%)
Sex 0.57°
Male (n=31) 15 (41.7%) 16 (48.5%)
Female (n=38) 21 (58.3%) 17 (51.5%)
Tumor location 0.14°
Colon (n=44) 20 (55.6%) 24 (72.7%)
Rectum (n=25) 16 (44.4%) 9(29.3 %)
Hospitalization days (mean+SD) ~ 12.42+10.29 8.36+5.99 0.13¢
Liver metastasis 0.33b
Absent (n=25) 15 (41.7%) 10 (30.3%)
Present (n=41) 21(58.3%) 23 (69.7%)
Lung metastasis 0.77°
Absent (n=28) 14 (36.9%) 14 (42.4%)
Present (n=41) 22 (61.1%) 19 (57.6%)
Blood collection (premortem)
Alb (mean+SD) 25783 1.76 £0.32 <0.001¢
RBC <346" (n=32) 11 (30.6%) 21 (63.6%) 0.006"
RBC >346 (n=37) 25 (69.4%) 12 (36.4%)
WBC<10000 (n=21) 16 (44.5 %) 5(15.2%) 0.008°
WBC=10000 (n=48 ) 20 (54.5%) 28 (84.8%)
CRP (mean+SD) 9.50+6.90 13.784£6.90 0.02¢
T.cho (mean+SD) 227+110 168480 0.007¢
T.G (mean+SD) 164+84 148+83 0.59¢
Performance status 0.03°
<2 (n=5) 5(13.9%) 0 (0.0%)
>2 (n=64) 31(86.1%) 33 (100.0%)
Surgical therapy 0.19"
No (n=32) 14 (38.9%) 18 (54.6%)
Yes (n=37) 22(61.1%) 15 (45.5%)
Chemotherapy 0.04"
No (n=35) 14 (38.9%) 21 (63.6%)
Yes (n=34) 22 (61.1%) 12 (36.4%)
Event D 0.27°
Absent (n=57) 28 (77.8%) 29 (87.9%)
Present (n=12) 8(22.2%) 4(12.1%)
Loss of appetite 0.68"
Absent (n=57) 18 (58.7%) 18 (52.9%)
Present (n=12 ) 13 (41.9%) 16 (47.1%)
Hydronephrosis 0.42°
Absent (n=57) 31 (86.1%) 26 (78.8%)
Present (n=12) 5(13.9%) 7(21.2%)

“mean, " Pearson’s chi-square test,” Wilcoxon rank-sum test,
SD:standerd deviation,ChE:cholinesterase,

Alb:albumin,RBC:red blood cell, WBC:white blood cell,CRP:C-re-
activeprotain,T.cho:totalchoresterol, T.G:triglycerides,PS:per-
formance status,Event D:contents of serious complications
(refer to Table 2)

bilateral hydronephrosis), and cranial nervous system events
(metastatic brain tumor with cerebral hypertension). A
significant difference was observed between the in-hospital
survival rates of patients with and without event D (P =
0.038), as shown in Figure 5C.

Additionally, a significant difference was observed on
comparing the in-hospital survival rates between the liver
metastasis group without lung metastasis and the lung
metastasis group without liver metastasis (P = 0.026). Figure
5D illustrates that the liver metastasis group had a lower in-
hospital survival rate compared to the lung metastasis group.

The results of the multivariate analysis, as shown in Table
3, indicated that the hazard ratio for unit time in group B
was significantly higher [2.52 (95% confidence interval:
1.35-5.06, P = 0.004)] than that in the univariate analysis

Table 2. EventD:Contents of serious complications (23cases)

pathological condition

. massive bleeding(Icases)
Circulatory system .
cardiac tamponade(1cases)

asphyxiation (1cases)
aspiration pneumonia (1cases)
Respiratory system metastatic lung tumor (1cases)
massive pleural effusion (2cases)

pulmonary embolism (Icases)

massive ascites (1cases)
small bowel ileus (1cases)
Digestive system colon ileus (2cases)
(metabolism/nutrition) liver failure (5 cases)

short gut syndrome (1cases)

intrahepatic tumor bleeding (1cases)

. renal failure (2 cases)
Renal urinary system K .
bilateral hydronephrosis (1cases)

Cranial nervous system metastatic brain tumor (1cases)

[1.61 (95% confidence interval: 0.983-2.643, P=0.058)] for
age, sex (male), RBC, CRP, and chemotherapy using Cox
regression analysis.

Discussion

In the present study, ChE values, which serve as
indicators of protein metabolism before death in
colorectal cancer patients, showed a decrease in the
two groups, namely the group with ChE above 100
IU/L (group A) and those below 100 IU/L (group
B), displaying a bimodal mixed normal distribution.
A previous study conducted by Takano et al. on
preoperative patients with colorectal cancer found that
high ChE levels were associated with a lower occurrence
of distant metastasis, and low ChE was a determining
factor for postoperative survival'’. Conversely,
Hamamoto et al., in their multivariate analysis of
survival rates among patients with hepatocellular
carcinoma, intrahepatic cholangiocellular carcinoma, and
hilar cholangiocellular carcinoma treated with radiation
therapy, found that the 2-year survival rates for the high
and low ChE groups were 43% and 0%, respectively'”.
Another study by Mitsunaga investigated prognostic
factors following radical surgery for advanced pancreatic
cancer and reported that patients with low ChE exhibited
systemic disorders such as general weakness'”.

In this study, for colorectal cancer patients in the
palliative care unit, factors such as age, sex, tumor
location, hospitalization, and PS did not show any
correlation between the two ChE groups. However,
blood parameters that are affected by inflammation,
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Table 3. Univariate and multivariate survival analyses
by the Cox model in patients with colorectal cancer.

Univariate Multivariate

Variable HR  95%CI p-value | HR  95%CI p-value

ChE2G 1.61 0.98-2.604 0.06 |253 1.37-4.67 <0.01

Age 099 0096-1.01 0.18 |098 0.96-1.02 0.55
Sex 1.38 0.85-2.23 0.19 |1.22 0.56-1.65 0.89
RBC 1.01 1.00-1.01 0.02 |1.01 1.00-1.01 <0.01
CRP 1.03 0.99-1.06 0.13 |1.02 0.98-1.06 0.28

Chemotherapy 1.38 0.72-2.63  0.89 | 1.34 0.69-2.60  0.40

ChE2G: cholinesterase 2 group (ChE>100, ChE<100), RBC:red blood cell, CRP: C-reactive protain,
Chemotherapy (Absent, Present)

such as Alb, RBC, and CRP, exhibited significant
correlation with these two groups. There correlation
may be attributed to the presence of AChE in the RBC
membranes”. The contrasting results for the significant
difference in T.Cho and none in TG may be explained
by the liver acinus model proposed by Rappaport.
Based on their experiments involving T.Cho injection
into the liver vasculature, it was found that amino acid
metabolism and T.Cho synthesis occur in zone 1, while
TG is synthesized in zone 3'". This distinct functional
distribution in the liver might explain the correlation
between T.Cho and the two ChE groups, although
further detailed studies are warranted.

Histopathologic examination of resected nonneoplastic
liver tissue from patients with colorestal cancer and liver
metastases who received preoperative chemotherapy
revealed chemotherapy-related liver damage,
according to Krieger e al."” It has been reported that
chemotherapy-induced damage to liver parenchyma
can affect protein metabolism'”, and Reissfelder et
al. developed a risk score for liver injury associated
with various chemotherapy regimens'” In our study,
chemotherapy showed a correlation with the two ChE
groups; however, there was no significant clinical
difference in in-hospital survival. Event D, an incidental
complication, did not exhibit a significant difference
compared to ChE fluctuations.

Analyzing factors in cases exhibiting a bimodal mixed
normal distribution as observed in the present study,
can be challenging from a statistical point of view'®.
First, renal impairment is a pathological condition that
causes high ChE levels'”. In our study, hydronephrosis
occurred in 17.4% of the patients; however, there were
no significant differences in hydronephrosis in the two
ChE groups.

Another potential cause of low ChE is liver tumor™.
However, despite liver metastases occurring in 63.8% of
cases in our study, there were no significant differences

in the two ChE groups.

Elevated WBC resulting due to infection is also known
to contribute to low ChE'”, and it was significantly
different between the two ChE groups. In this study,
69% of patients had elevated WBC (> 10,000/ul) and
CRP levels in the pre-death blood draw, suggesting a
state of high inflammation. According to Nagy-A et al.,
25-65% of patients with terminal cancer have concurrent
infections™”. Additionally, Argiles et al. reported that
50% of colorectal cancer patients develop cachexia™,
which closely aligns with the 47% of patients in group
B with decreased ChE and concomitant infection.
Since cachexia involves a variety of mediators™~", the
development of infection may be contributing to the
bimodal mixed normal distribution of ChE. However,
further research is needed to fully understand this
relationship.

While a decrease in ChE does not predict incidental
death, a ChE level below 100 IU/L at admission has a
hazard ratio 2.52-fold higher for the outcome of death
in unit time compared to a ChE level above 100 IU/
L, suggesting its potential as a biomarker for mortality
estimation. Thus, 100 IU/L was considered useful as the
cutoff value.

As a secondary endpoint, low ChE levels are
associated with an increased risk for complications™”.
However, in this study, death-causing event D did not
show a significant difference between ChE A and B
groups.

In a comparison between metastatic liver tumors and
metastatic lung tumors, mortality from metastatic liver
tumors was higher. Respiratory disorders from lung
metastases can be managed by oxygen administration,
but the extensive metabolic disorders caused by liver
metastases, including protein synthesis and glycogen
storage, is difficult to compensate for. Liver metastases
occur more frequently than do lung metastases because the
venous return from the colon passes through the liver to the
lungs.Approximately 50% of colorectal cancers develop
liver metastases™ >, which are considered one of the main
causes of death in patients with colon cancer *” .

The following were the limitations of this study: 1)
Since the results are from a single-center study with
a limited patient population, there was a problem of
generalizability; therefore, large-scale data collection by
other centers is required. 2) Due to the poor condition of
patients upon admission to the palliative care unit, we
were unable to measure their body weight or have blood
draws for cytokine measurement. This prevented further
discussion of cachexia, which is important for nutritional
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assessment. 3) Owing to ethical considerations, frequent
blood draws are not permitted in the palliative care unit.
Therefore, we utilized the blood data obtained closest
to the date of death from the regular blood draws as the
pre-death data. It is important to note that the median
time of 8 days before death may not represent the data
immediately preceding death accurately. 4) Comparisons
with prognostic tools, such as the Palliative Prognostic
Index, were not performed. 5) The study was not blinded
because the main investigator analyzed the data with
results collected from his own patients. Based on the
aforementioned points, this study can be considered a
preliminary study.

Conclusion

In 47% of patients with terminal colorectal cancer
admitted to our palliative care unit, the ChE level was
below 100 IU/L, and they experienced early deaths
(group B), which was significantly different from cases
involving infection exacerbation during hospitalization.
Conversely, 53% of patients who died without infection
showed a gradual decline in ChE as their cancer
progressed. The ratio of these two groups was almost
identical to the 50% incidence of cachexia in colorectal
cancer patients. In the late stages of colorectal cancer, the
mortality rate of the low ChE group (group B) was 2.52
times higher than that of the high ChE group (group A)
at the time of admission, considering a ChE cutoff value
of 100 IU/L.

Serum ChE is believed to be a useful biomarker for
simple mortality estimation in patients with colorectal
cancer admitted in palliative care units.
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A case of endovascular treatment of a persistent sciatic artery aneurysm
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Abstract

A persistent sciatic artery (PSA) is a very rare with an estimated incidence of 0.01-0.06%. PSAs can have associated
aneurysm formation 15% to 44% of the time, which can result in thromboembolism, rupture, or pain secondary to
permanent parlay due to sciatic nerve compression. There are no guidelines for the treatment of persistent sciatic artery
aneurysms, and treatment procedures have not yet been established. In Europe and the United States, the treatment is
the aneurysm resection and replacement or the embolization of the aneurysm with bypass surgery, and endovascular
treatment of aneurysms with stent grafts. Japan has many challenges to solve for treatment of persistent sciatic artery
aneurysm (PSAA), and there is not a single stent graft device that is reimbursed by insurance in Japan. Therefore, there
have been very few case reports on the use of endovascular stent-grafts for PSAAs. In this report, we describe a case of
endovascular treatment of a PSAA and discuss the literature review.

Key words: persistent sciatic artery aneurysm, endovascular surgery, vascular prosthesis
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Figure 1
The pre-operative enhanced CT images (Fig. 1a, 1b) and CT

Angiography (Fig. 1c, 1d) images.

(B) Four patterns of histograms of the number of days from the
last blood draw to death are shown. The number of days before
death was shown in terms of median values (interquartile range)
because all groups had non-normal distribution.
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0.51mg/dL, BUN 13.4mg/dL, CK 57U/L, CRP 0.10mg/
dL, APTT 25.2%), PT-INR 0.94, D- X 1 ¥ — 16.4 i g/mL,
HbAlc 5.6%.

Fft @ BREAZIC TFAfZBabs. GIREDOHRICL.SemEE
DRYIZITY, KRR I REBIIRZ [FE U
U7z, e EhiRz 22 L 6Fr. > — A Z Ml A L 7z. 0.035-inch
Radifocus Guide™ Wire M Standard Type (Terumo Corp.,
Tokyo, Japan)iC TEH KENIR X TOI— F 2R L
0.035-inch EGOIST” Flex Interventional Guide Wire(Medicos
Hirata Inc., Osaka, Japan)ic AN Z 722 12Fr.D R 5 A
> — )V —A(W.L. Gore and Associates Inc., Flagstaff, AZ,
USA)z®iE L7c. Eiba8icmoAr > 757k
ERICBI 2 KDY —V ¥ 7Y — 2 ONES.6mm
TH > 12728 10mmPEDEPIC A T > bk (Boston Scientific
Incorporated, Marlborough, Massachusetts) 7 B [Jit & oD it& JI1;
BRTHICHEAT U THRIBD > — Y ¥ 7Y —  OBIfiRIC K L
IREEMICRIE LT, Z DOBARMEEED 12mm D Excluder(W.
L. Gore and Associates Inc., Flagstaff, AZ, USA)DHI % f&
LW CEMEE L. DOTEREOY—Y > 7Y —
> DRE T ENE Z B EEIRER TS L T, Excluder
DT /31 A &[] U < #fiBhiBih T & % Gore Excluder iliac
branch endoprosthesis; IBE(W. L. Gore and Associates, Inc.
Flagstaff, AZ, USA) 7z i CHHREN10mmE 725 X 5
T NA Az JEFIREE U, [fEFRIEHE 217 9 Ltype I
DIV R)—=T%@BDz. N)V—=VTRYFT v T L
TEILY RY—=IDER LAV, KHEED12mmD
Excluder® {17 A& — 73— v TENLIC HiTRD Tz H i 7
BINTITo7. ThCKD T RU—IWEE L8
MAEWNIBRRZF T & LTz, (Fig. 2a, 2b)

FANRERNE 1455, T Scc TH - 7z

gL > b7 > il I ZI S LY b Y
R 21TV, Excluder® il BN IC K 2 A DR
BN ECTOERWREZHEE L. (Fig 2¢, 2d)
i HERRCT & Excluder® N ERDERAD D ITBHRE LIEIN
WKLY RU—IWRNT EDTERTE . (Fig. 2e, 2f)
i ABLAT 1.01, /£ 1.04.

R © T3 o H H OSREGEEIE THg L7cCTRE T
TRAR B BT D KRR I3 30mm &K T Ve il Tz, &
LY WS TTOE AT Y BT T MERROZEIE PN
75 < FAMEROIREZHER L T2 T e 2GR L.

Figure 2

Intra-operative angiographies, post-operative X-ray and
CT angiography images. The Post-operative X-ray and CT
angiography images showed that the stent-grafts were not
fractured and no kinking.
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