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Development of a Neuropsychological Test to Evaluate Cognitive Flexibility

Shinya Takeda* and Toshiki Fukuzaki*
*Department of Clinical Psychology, Tottori University Graduate School of Medical Sciences, Yonago 683-8503, Japan

ABSTRACT
Background  Cognitive f lexibility is also referred 
to as set-shifting and is considered to be an important 
activity of the frontal lobe. The objective of this study 
was to produce a Cognitive Flexibility Test (CFT) that 
can evaluate cognitive flexibility in a short time and in a 
simple manner and to verify the usefulness of the test.
Methods  The CFT, Mini Mental State Examination 
(MMSE), Verbal Fluency Test (VFT), and Geriatric 
Depression Scale 15 (GDS-15) were implemented 
among a total of 94 elderly people who live at home. An 
“A” version of CFT (CFT-A), which asked about the pos-
sible uses of a plastic bottle other than drinking and a “B” 
version (CFT-B), which asked about the possible uses of 
a ballpoint pen other than writing, were produced.
Results  In the case of CFT-A, after adjusting the 
number of years of education, a significant correlation 
was found between CFT-A and the variables age, VFT, 
and MMSE. As for CFT-B, after adjusting the number 
of years of education, it was found to have a significant 
correlation with age and VFT. The number of responses 
for CFT-A and CFT-B were significantly lower than 
that of VFT. The number of responses for CFT-B was 
significantly lower than that of CFT-A.
Conclusion  The CFT-A may be useful as a neuropsy-
chological test to evaluate cognitive flexibility among 
elderly people that can be implemented easily in a short 
time.

Key words  cognitive flexibility; Cognitive Flexibility 
Test; elderly people; neuropsychological test

The population of elderly people is increasing glob-
ally, and it is expected that the percentage of elderly 
people aged 60 or above will be 22% by 2050.1 Due 
to such demographic changes, it is expected that there 
will be a global increase in dementia, for which aging 
is the greatest risk factor.2 In fact, the World Health 
Organization has reported that globally, the number 

of patients with dementia has been increasing rapidly 
in recent years.3 The prevalence of dementia doubles 
approximately every six years after the age of 65, going 
from 7% between ages 75–79 to 12% between ages 
80–84, 20% between ages 85–89, and 40% at age 90 
or above.4 While dementia causes a general disabling 
of cognitive functions, the cognitive functions that 
are disabled vary according to the disease type in the 
initial stage. Although there is currently no total cure 
for dementia, because of the popularity of drugs such as 
Donepezil Hydrochloride, early-stage detection likely 
delays progress and improves symptoms.5 Hence, there 
is an urgent demand for the development and deploy-
ment of high-sensitivity measurement methods that can 
detect cognitive functional impairment as seen in the 
early stages of all types of dementia.6

In the cerebral cortex, which controls cognitive 
functions, the frontal lobe is the part that is responsible 
for controlling cognition, emotions, and behavior 
by consolidating information from all parts of the 
cerebrum. The functions of the frontal lobe are wide-
ranging, but they are all higher-order functions that 
control and combine higher-order brain functions with 
some degree of independence, such as speech, behavior, 
attention, object cognition, and memory.7 Therefore, 
there are many dementia symptoms that originate in 
impaired frontal lobe functions, and thus an evaluation 
of frontal lobe functions is important in clinical practice 
for elderly people. Cognitive flexibility is also referred 
to as set-shifting and is considered to be an important 
activity of the frontal lobe.8 Cognitive flexibility entails 
a capacity for varied generation of ideas and perspective 
shifting. As cognitive flexibility declines, generating 
ideas and shifting perspectives becomes more difficult, 
and an individual may become fixated on a single idea 
or may be unable to perform flexible cognition.9 Hence, 
it can become difficult to adapt to the problems that oc-
cur in daily life.

Neuropsychological tests to evaluate cognitive 
f lexibility include the Wisconsin Card Sorting Test 
(WCST),10 Trail-Making Test Part B (TMT-B),11 and 
Verbal Fluency Test (VFT).12 Although these tests are 
effective, there are several issues when implementing 
them among elderly people. WCST is a task that can 
cause a lot of stress for those taking the test; it takes ap-
proximately 30 minutes to complete, and it is not always 
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Role of Cell-Origin Profiling Using Immunohistochemistry to Predict the Survival 
of Patients with Diffuse Large B-Cell Lymphoma in Indonesia

Hermawan Istiadi,* Udadi Sadhana,* Dik Puspasari,† Ika Pawitra Miranti,* Vega Karlowee,* Devia Eka Listiana† 
and Awal Prasetyo*
*Anatomical Pathology Department, Faculty of Medicine, Diponegoro University, Semarang 50244, Indonesia, and †Anatomical 
Pathology Laboratory, Kariadi General Hospital, Semarang 50244, Indonesia

ABSTRACT
Background  Diffuse large B-cell lymphoma (DLBCL) 
is the most common type of non-Hodgkin lymphoma in 
Asia and Indonesia. DLBCL could be further classified 
according to cell of origin as the germinal center B-cell 
(GCB) subtype or the non-germinal center B-cell (non-
GCB) subtypes; of these, the non-GCB subtype usually 
has poorer prognosis. The purpose of this study is to de-
termine the relationship between the cell-origin subtype 
and 3-year overall survival of patients with DLBCL at 
Kariadi General Hospital Semarang.
Methods  This research represents an observational 
analytical study of 36 patients with DLBCL who visited 
Kariadi General Hospital between January and August 
2017. Data on age of diagnosis, tumor location, disease 
stage, and 3-year overall survival were collected. 
DLBCL subtype was determined via immunohisto-
chemical examination of CD10, BCL6, and MUM1 
protein expression. Data analyses, including the chi 
squared test and Kaplan-Meier curves, were conducted.
Results  The study population included 18 patients 
with GCB-subtype DLBCL and 18 patients with non-
GCB-subtype DLBCL. No significant difference (P = 
0.171) between disease stage and cell-origin subtype 
was noted between groups. Patients with the non-
GCB subtype had a 3-year overall survival that was 
significantly worse than that of patients with the GCB 
subtype (P = 0.026). Moreover, the 3-year survival rate 
of patients with the non-GCB subtype of the disease 
was 38.9% while that of patients with the GCB subtype 
was 77.8%. Patients with advanced stages of DLBCL 
also had a 3-year overall survival that was significantly 
worse than those of patients with early stages of the dis-
ease (P < 0.001), with the 3-year survival rate of patients 
with advanced stage was 14.3%.
Conclusion  Patients with non-GCB-subtype DLBCL 
or advanced stages of the disease have a lower 3-year 
overall survival rate and poorer prognosis compared 
with those with other subtypes or earlier stages of the 
disease.

Key words  diffuse; Indonesia; large B-cell; lympho-
ma; survival rate

Lymphoma, a malignancy arising from lymphoid 
tissue, can be divided into two main groups: Hodgkin 
lymphoma (HL) and non-Hodgkin lymphoma (NHL). 
Over 85% of all lymphoma cases in the world are NHL, 
and more than 90% of these cases could be classified 
as mature B cells NHL.1, 2 In Indonesia, NHL is the 
seventh most common cancer. The most common type 
of NHL in Asia, including Indonesia, is diffuse large 
B-cell lymphoma (DLBCL). Approximately 64% of all 
patients with DLBCL are found in advanced stages of 
the disease (Ann Arbor stages III and IV).1–3

DLBCL is an aggressive B-cell NHL characterized 
histologically by a diffuse pattern of malignant lym-
phoid cells expressing various B cell markers, including 
CD20, CD79a, CD19, CD22, PAX5, BOB1, and OCT2; 
the cells also have a high Ki-67 proliferation index.2–4 
DLBCL can be classified into two subtypes according 
to the molecular profile of the original cells, namely 
germinal center B-cell type (GCB) and non-germinal 
center B-cell type (non-GCB), by immunohistochemi-
cal examination of CD10, BCL6 and MUM1.2, 5, 6 In 
general, GCB-subtype DLBCL has better prognosis 
and overall survival compared with the non-GCB sub-
type.2, 7

Case data of lymphoid tissue malignancies in 
Indonesia are neither well developed nor widely 
available. The accurate diagnosis of DLBCL cases 
in Indonesia is also complicated by the general lack 
of immunohistochemiscal examination. Achieving a 
complete diagnosis of DLBCL, including its molecular 
subtype, is very important to support immunotherapy 
efforts and predict the prognosis of affected patient. 
This study aims to determine the prevalence of DLBCL 
patients based on its cell of origin immune-profile and 
its correlation with clinical features and 3-year overall 
survival, in Kariadi General Hospital Semarang.
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ABSTRACT
Accessory and Cavitated Uterine Mass (ACUM) is a 
condition defined by the presence of a non-communi-
cating uterine mass close to the insertion of the round 
ligament. ACUM is a rare Müllerian anomaly found 
in young women and is diagnosed by the presents of a 
central cavity in the uterus, lined by functional endo-
metrium, and surrounded by a ring of smooth muscle. 
In most cases, surgical treatment is recommended due 
to severe dysmenorrhea. Herein, we present a case of 
a woman with severe dysmenorrhea since adolescence 
which was not relieved with any form of hormonal 
treatment. ACUM was suspected preoperatively based 
on MRI findings, and she was treated with total laparo-
scopic hysterectomy. A uterine mass was found at the 
insertion of the right round ligament during surgery. All 
her symptoms improved after resection.

Key words  accessory and cavitated uterine mass; dys-
menorrhea; fertile women; laparoscopic hysterectomy; 
müllerian anomaly

Müllerian anomalies can cause severe clinical symp-
toms and threaten quality of life. Congenital uterine 
anomalies may cause severe dysmenorrhea in adoles-
cents and lead to problems with fertility. Approximately 
7% of young women have an anatomical abnormality in 
their reproductive tract and the most frequent symptom 
of this is intolerable pain.1

Potter et al. reported a case of a rare Müllerian 
anomaly in young woman with a non-communicating, 
accessory uterine cavity adjacent to the normal uterus.2 
Several cases with a similar accessory uterine cavity 
have been published previously, as isolated cystic ade-
nomyomas or uterus-like masses. Acién et al. presented 
a novel hypothesis that juvenile and isolated cystic ad-
enomyomas are different in origin from adenomyomas 

with internal cystic areas in adult women. The reports 
of non-communicating, accessory uterine cavities with 
cystic adenomyomas all have a common pathological 
finding: an Accessory and Cavitated Uterine Mass 
(ACUM) with normal, functional, endometrium.3 
ACUM is found at the level of insertion of the round 
ligament and its origin may be liked to a dysfunction 
of the female gubernaculum. This congenital uterine 
malformation does not match the common Müllerian 
uterine anomalies found in the European Society of 
Human Reproduction and Embryology.4 ACUM is often 
misidentified as other uterine malformations (bicornuate 
uterus and segmental atresia), cystic adenomyoma, or 
degenerated leiomyomas.

The criteria used to diagnose ACUM are as fol-
lows: (a) an isolated, accessory, cavitated mass; (b) 
a normal uterus (with endometrial lumen), fallopian 
tubes, and ovaries; (c) surgical evidence with an excised 
mass and pathological finding; (d) an accessory cav-
ity lined by endometrial epithelium, with glands and 
stroma; (e) chocolate-brown-colored fluid content; and 
(f) no adenomyosis. Most cases of ACUM have been 
diagnosed in women aged less than 30 years and those 
who are nulliparous; however, some cases have been 
reported in women who are older than 30 years or are 
multiparous.3 ACUM causes severe dysmenorrhea and 
recurrent pelvic pain in young women, usually requir-
ing surgical treatment. Since most of these patients will 
wish to preserve fertility, excision of the tumor without 
hysterectomy is often the treatment of choice. Because 
of this, there are few reports of hysterectomy performed 
for ACUM; hence, we present a case of fertile woman 
with ACUM treated by total laparoscopic hysterectomy 
(TLH).

PATIENT REPORT
A 37-year-old woman visited our institution with 
complains of severe dysmenorrhea. She had regular 
menstrual cycles. Previously, she had undergone exci-
sion of a left ovarian endometrioma at another center 
when she was at 30 years old. After the surgery, she 
conceived spontaneously and had a normal vaginal 
delivery. However, the severe dysmenorrhea recurred 
after she resumed menstruating. Her symptoms were 
not relieved by any form of hormonal therapy, including 
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