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Introduction

Neurological conditions, both fatal and nonfatal, are signifi-
cant contributors to the global burden of communicable and
noncommunicable diseases.1 Disability-adjusted life years
serve as an important metric for evaluating the global
burden of neurological conditions, and their prevalence
continues to rise worldwide.1 Neurological conditions im-
pact the central nervous system such as nerves, brain, and
spinal cord. Individuals with these conditions face various

sensory, motor, cognitive, and functional challenges, reduc-
ing overall quality of life.1

Cerebrovascular accidents (CVAs)/stroke involve a sud-
den, focal interruption or obstruction in the cerebral blood
flow, leading to neurological deficit. The most common type
is ischemic typically caused by embolism or thrombosis.2

Neurodegenerative disorders influence balance, motor con-
trol, speech, respiratory and heart functions, reading abilities
and cognition.2 Diseases such as Alzheimer’s disease (AD),
Parkinson’s disease (PD), Huntington’s disease, ataxia, and
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Abstract Objective This updated review aims to identify the effectiveness of dynamic neuro-
muscular stabilization (DNS) techniques in neurological conditions.
Method A literature search was carried out from 2013 to 2024 on PubMed, Google
Scholar, Research Gate, and Scopus databases. Following keywords were used to
identify the relevant articles such as dynamic neuromuscular stabilization, reflex-
mediated DNS, neurological conditions, DNS, cerebral palsy, stroke, Parkinson’s
disease, multiple sclerosis, neurodegenerative conditions, ataxia, Alzheimer’s disease,
and multiple sclerosis with Boolean operators. All the full-text, English-written articles
based on inclusion and exclusion criteria were included in the review irrespective of
their experiment study design, only the review article was excluded.
Results This updated review included 10 articles related to neurological conditions
including, stroke, multiple sclerosis, Alzheimer’s disease, Parkinson’s disease, and
cerebral palsy. The results show significant differences in various outcome measures of
the included studies.
Conclusion The findings suggest that DNS is an effective approach to use in the
rehabilitation protocol of neurologically impaired patients and is beneficial in improv-
ing their health outcomes and overall quality of life. This review concludes that more
evidence is required in this area of research with good quality research and long follow-
up periods.
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Introduction

Gastric cancer is one of themost significant causes of cancer-
related morbidity and mortality worldwide. It is the fifth
most frequently diagnosed and third leading cause of cancer-
related deaths.1 Most of the patients present with gastric
cancer at an advanced stage increasing the frequency of
metastasis, making the existing therapeutic options unsat-
isfactory. Themedian survival associatedwith this neoplasm

in advanced cases is only a year.2 Hence, there is a need to
identify molecular biology associated with the oncogenesis
of gastric cancer and develop targeted therapies designed on
a molecular level. However, there is increasing evidence that
human epidermal growth factor receptor (HER2/neu) over-
expression is a frequent molecular abnormality in gastric
and gastroesophageal junction cancer. Taking clues from
breast cancer treatment, trastuzumab (Herceptin) has
been considered a potential treatment option in HER2/neu
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Abstract Background and Objectives Metastatic gastric carcinoma makes the current treat-
ment options unsatisfactory. There is HER2 directed therapy like transtuzumab are
used in metastatic gastric cancer. This study aimed to determine the tissue HER2/neu
status by immunohistochemistry (IHC) and find their relation with clinicopathological
parameters for assessing the prognosis.
Study Design, Materials, andMethods In this descriptive study, 30 patients of gastric
cancer with metastasis were studied for HER2/neu expression by IHC. The chi-square
test was used to determine the association between HER2/neu expression and
clinicopathological parameters of patients.
Results and Conclusion The majority of samples (90%) were endoscopic biopsies
from patients with a mean age of 61.4 years. Tumors were majorly of intestinal type
(67%) with moderately differentiated grade located at the fundus of the stomach. The
common site of metastasis was the lymph node (53.33%) followed by lymph node and
liver metastasis (13.33%). The overexpression of HER2/neu by IHC was observed in
13.3% of cases. Furthermore, no significant association was observed between HER2/
neu and gender, diet, age, tumor site, subtype, and grade. Overall, HER2/neu over-
expression can be considered an independent prognostic factor for carcinoma
stomach. Therefore, the patients identified with HER2/neu overexpression are targeted
for trastuzumab therapy.

DOI https://doi.org/
10.1055/s-0044-1789609.
ISSN 2582-4287.

© 2024. The Author(s).
This is an open access article published by Thieme under the terms of the

Creative Commons Attribution License, permitting unrestricted use,

distribution, and reproduction so long as the original work is properly cited.

(https://creativecommons.org/licenses/by/4.0/)

Thieme Medical and Scientific Publishers Pvt. Ltd., A-12, 2nd Floor,
Sector 2, Noida-201301 UP, India

THIEME

Original Article

Article published online: 2024-08-29

Clinicopathological Implication of HER2/neu
Expression in Carcinoma Stomach
Ritu Asnani1 Padma K. Shetty1 Vijith V. Shetty2 Prakash Patil3 Jayaprakash K. Shetty1

1Department of Pathology, K. S. Hegde Medical Academy, NITTE
(Deemed to be University), Mangaluru, Karnataka, India

2Department of Oncology, Justice K. S. Hegde Charitable Hospital,
K. S. Hegde Medical Academy, NITTE (Deemed to be University),
Mangaluru, Karnataka, India

3Central Research Laboratory, K. S. Hegde Medical Academy, NITTE
(Deemed to be University), Mangalore, Karnataka, India

J Health Allied SciNU

Address for correspondence Jayaprakash K. Shetty, MBBS, MD, FRCP
(Glasg), Department of Pathology, K. S. Hegde Medical Academy,
NITTE (Deemed to be University), Deralakatte, Mangaluru 575018,
Karnataka, India (e-mail: drjpshetty9@nitte.edu.in).

Introduction

Gastric cancer is one of themost significant causes of cancer-
related morbidity and mortality worldwide. It is the fifth
most frequently diagnosed and third leading cause of cancer-
related deaths.1 Most of the patients present with gastric
cancer at an advanced stage increasing the frequency of
metastasis, making the existing therapeutic options unsat-
isfactory. Themedian survival associatedwith this neoplasm

in advanced cases is only a year.2 Hence, there is a need to
identify molecular biology associated with the oncogenesis
of gastric cancer and develop targeted therapies designed on
a molecular level. However, there is increasing evidence that
human epidermal growth factor receptor (HER2/neu) over-
expression is a frequent molecular abnormality in gastric
and gastroesophageal junction cancer. Taking clues from
breast cancer treatment, trastuzumab (Herceptin) has
been considered a potential treatment option in HER2/neu

Keywords

► gastric carcinoma
► HER2/neu
► immuno-

histochemistry
► metastasis
► trastuzumab

Abstract Background and Objectives Metastatic gastric carcinoma makes the current treat-
ment options unsatisfactory. There is HER2 directed therapy like transtuzumab are
used in metastatic gastric cancer. This study aimed to determine the tissue HER2/neu
status by immunohistochemistry (IHC) and find their relation with clinicopathological
parameters for assessing the prognosis.
Study Design, Materials, andMethods In this descriptive study, 30 patients of gastric
cancer with metastasis were studied for HER2/neu expression by IHC. The chi-square
test was used to determine the association between HER2/neu expression and
clinicopathological parameters of patients.
Results and Conclusion The majority of samples (90%) were endoscopic biopsies
from patients with a mean age of 61.4 years. Tumors were majorly of intestinal type
(67%) with moderately differentiated grade located at the fundus of the stomach. The
common site of metastasis was the lymph node (53.33%) followed by lymph node and
liver metastasis (13.33%). The overexpression of HER2/neu by IHC was observed in
13.3% of cases. Furthermore, no significant association was observed between HER2/
neu and gender, diet, age, tumor site, subtype, and grade. Overall, HER2/neu over-
expression can be considered an independent prognostic factor for carcinoma
stomach. Therefore, the patients identified with HER2/neu overexpression are targeted
for trastuzumab therapy.

DOI https://doi.org/
10.1055/s-0044-1789609.
ISSN 2582-4287.

© 2024. The Author(s).
This is an open access article published by Thieme under the terms of the

Creative Commons Attribution License, permitting unrestricted use,

distribution, and reproduction so long as the original work is properly cited.

(https://creativecommons.org/licenses/by/4.0/)

Thieme Medical and Scientific Publishers Pvt. Ltd., A-12, 2nd Floor,
Sector 2, Noida-201301 UP, India

THIEME

Original Article

Article published online: 2024-08-29

Clinicopathological Implication of HER2/neu
Expression in Carcinoma Stomach
Ritu Asnani1 Padma K. Shetty1 Vijith V. Shetty2 Prakash Patil3 Jayaprakash K. Shetty1

1Department of Pathology, K. S. Hegde Medical Academy, NITTE
(Deemed to be University), Mangaluru, Karnataka, India

2Department of Oncology, Justice K. S. Hegde Charitable Hospital,
K. S. Hegde Medical Academy, NITTE (Deemed to be University),
Mangaluru, Karnataka, India

3Central Research Laboratory, K. S. Hegde Medical Academy, NITTE
(Deemed to be University), Mangalore, Karnataka, India

J Health Allied SciNU

Address for correspondence Jayaprakash K. Shetty, MBBS, MD, FRCP
(Glasg), Department of Pathology, K. S. Hegde Medical Academy,
NITTE (Deemed to be University), Deralakatte, Mangaluru 575018,
Karnataka, India (e-mail: drjpshetty9@nitte.edu.in).

Introduction

Gastric cancer is one of themost significant causes of cancer-
related morbidity and mortality worldwide. It is the fifth
most frequently diagnosed and third leading cause of cancer-
related deaths.1 Most of the patients present with gastric
cancer at an advanced stage increasing the frequency of
metastasis, making the existing therapeutic options unsat-
isfactory. Themedian survival associatedwith this neoplasm

in advanced cases is only a year.2 Hence, there is a need to
identify molecular biology associated with the oncogenesis
of gastric cancer and develop targeted therapies designed on
a molecular level. However, there is increasing evidence that
human epidermal growth factor receptor (HER2/neu) over-
expression is a frequent molecular abnormality in gastric
and gastroesophageal junction cancer. Taking clues from
breast cancer treatment, trastuzumab (Herceptin) has
been considered a potential treatment option in HER2/neu

Keywords

► gastric carcinoma
► HER2/neu
► immuno-

histochemistry
► metastasis
► trastuzumab

Abstract Background and Objectives Metastatic gastric carcinoma makes the current treat-
ment options unsatisfactory. There is HER2 directed therapy like transtuzumab are
used in metastatic gastric cancer. This study aimed to determine the tissue HER2/neu
status by immunohistochemistry (IHC) and find their relation with clinicopathological
parameters for assessing the prognosis.
Study Design, Materials, andMethods In this descriptive study, 30 patients of gastric
cancer with metastasis were studied for HER2/neu expression by IHC. The chi-square
test was used to determine the association between HER2/neu expression and
clinicopathological parameters of patients.
Results and Conclusion The majority of samples (90%) were endoscopic biopsies
from patients with a mean age of 61.4 years. Tumors were majorly of intestinal type
(67%) with moderately differentiated grade located at the fundus of the stomach. The
common site of metastasis was the lymph node (53.33%) followed by lymph node and
liver metastasis (13.33%). The overexpression of HER2/neu by IHC was observed in
13.3% of cases. Furthermore, no significant association was observed between HER2/
neu and gender, diet, age, tumor site, subtype, and grade. Overall, HER2/neu over-
expression can be considered an independent prognostic factor for carcinoma
stomach. Therefore, the patients identified with HER2/neu overexpression are targeted
for trastuzumab therapy.

DOI https://doi.org/
10.1055/s-0044-1789609.
ISSN 2582-4287.

© 2024. The Author(s).
This is an open access article published by Thieme under the terms of the

Creative Commons Attribution License, permitting unrestricted use,

distribution, and reproduction so long as the original work is properly cited.

(https://creativecommons.org/licenses/by/4.0/)

Thieme Medical and Scientific Publishers Pvt. Ltd., A-12, 2nd Floor,
Sector 2, Noida-201301 UP, India

THIEME

Original Article

Article published online: 2024-08-29

© 2025. The Authors(s).EPub Ahead of Print: 29 August 2024

Published: 23 April 2025



Effectiveness of Dynamic Neuromuscular
Stabilization Technique in Neurological
Conditions: An Updated Review
Himani Kaushik1 Avi Choudhary1 Mitushi Sharma1

1Department of Physiotherapy, Banarsidas Chandiwala Institute of
Physiotherapy, Affiliated to Guru Gobind Singh Indraprastha
University, Delhi, India

J Health Allied SciNU

Address for correspondence Avi Choudhary, MPT Neurology,
Banarsidas Chandiwala Institute of Physiotherapy, Affiliated to Guru
Gobind Singh Indraprastha University, Delhi 110099, India
(e-mail: avichaudhary@bcip.ac.in).

Introduction

Neurological conditions, both fatal and nonfatal, are signifi-
cant contributors to the global burden of communicable and
noncommunicable diseases.1 Disability-adjusted life years
serve as an important metric for evaluating the global
burden of neurological conditions, and their prevalence
continues to rise worldwide.1 Neurological conditions im-
pact the central nervous system such as nerves, brain, and
spinal cord. Individuals with these conditions face various

sensory, motor, cognitive, and functional challenges, reduc-
ing overall quality of life.1

Cerebrovascular accidents (CVAs)/stroke involve a sud-
den, focal interruption or obstruction in the cerebral blood
flow, leading to neurological deficit. The most common type
is ischemic typically caused by embolism or thrombosis.2

Neurodegenerative disorders influence balance, motor con-
trol, speech, respiratory and heart functions, reading abilities
and cognition.2 Diseases such as Alzheimer’s disease (AD),
Parkinson’s disease (PD), Huntington’s disease, ataxia, and

Keywords

► DNS
► rehabilitation
► neurological

conditions
► dynamic

neuromuscular
stabilization

► quality of life

Abstract Objective This updated review aims to identify the effectiveness of dynamic neuro-
muscular stabilization (DNS) techniques in neurological conditions.
Method A literature search was carried out from 2013 to 2024 on PubMed, Google
Scholar, Research Gate, and Scopus databases. Following keywords were used to
identify the relevant articles such as dynamic neuromuscular stabilization, reflex-
mediated DNS, neurological conditions, DNS, cerebral palsy, stroke, Parkinson’s
disease, multiple sclerosis, neurodegenerative conditions, ataxia, Alzheimer’s disease,
and multiple sclerosis with Boolean operators. All the full-text, English-written articles
based on inclusion and exclusion criteria were included in the review irrespective of
their experiment study design, only the review article was excluded.
Results This updated review included 10 articles related to neurological conditions
including, stroke, multiple sclerosis, Alzheimer’s disease, Parkinson’s disease, and
cerebral palsy. The results show significant differences in various outcome measures of
the included studies.
Conclusion The findings suggest that DNS is an effective approach to use in the
rehabilitation protocol of neurologically impaired patients and is beneficial in improv-
ing their health outcomes and overall quality of life. This review concludes that more
evidence is required in this area of research with good quality research and long follow-
up periods.
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Introduction

Anemia is the most common health problem all over the
globe especially in India. There is a significant association of
anemia with morbidity and mortality. Anemia is a condition
where the oxygen-carrying capacity is reduced in the blood
which leads to tissue hypoxia. The World Health Organiza-
tion (WHO) states that worldwide anemia affects 1.62 billion
peoplewhich corresponds to 24.8% of theworld population.1

Laboratory investigations such as the complete blood
count (CBC) and differential white blood cell (WBC) count
are crucial in diagnosing anemia. By these parameters, we
can also diagnose platelet disorders and white cell disorders
such as leukemia, leukemia, and other conditions. For the
past many years, there has been a significant advance in
blood cell analysis, which has shifted from manual proce-
dures to automated instruments, providingmore precise and
reliable results.2

The complete hematological report is mainly based on the
CBC generated by the automated analyzer and peripheral
smear examination by microscopy. The CBC is a basic and
routine test ordered by the consultant physicians nowadays.
It helps evaluate the concentration and gives the number of
various cellular components of blood, such as hemoglobin
(Hb)%, hematocrit, red cell indices, RBC count with differen-
tial count (WBC), platelet count, histograms of RBC, WBC,
mean platelet volume, and red cell distributionwidth (RDW).
In recent days, many laboratories have shifted from tradi-
tional methods in hematology to automated analyzers and
automated data.3

RBC histogram is the diagrammatic representation where
there is a symmetrical bell-shaped curve, and it helps in
better understanding and interpretation of different types of
anemia. But its usefulness is still limited in day-to-day use as
the technologists have little knowledge or unaware of it. Only
a few laboratory technologists have an understanding of
correlation and interpretation.3 Hb distribution width,
RDW, and reticulocyte count are the parameters that have
gained popularity along with scatter plots and histograms as
they provide useful and important information.4–6

Red blood cell (RBC) histograms and RBC indices are very
essential for diagnosing and management of anemia. The
important diagnostic tool for most of the corporate labora-
tories is the histograms which help in analyzing the blood
films routinely. RBC histograms play a major role in the
diagnosis of RBC disorders.7

Anemia causes can be multifactorial in origin. But nutri-
tional deficiency is themost common cause of anemia, and it
is due to deficiency of nutrients such as iron, vitamin B12, or
folic acid. Other clinical conditions which can also lead to
anemia include decreased production of RBCs in disease-
causing bone marrow failure and increased destruction of
RBCs in clinical conditions leading to hemolysis. Therefore,
every patient of anemia should be investigated thoroughly to
find out the cause so that the proper treatment can be
provided based on the underlying cause. However, there is
lack of consistency in the protocols that are followed for the
proper screening of anemia.8–10

Regardless of the latest sophisticated automated instru-
ments present today, we still rely on certain manual techni-
ques and follow them. This studywasplanned and conducted
to notice the relationship between the Sysmex XN 1000
hematology autoanalyzer-generated RBC histogram and
RBC indices and peripheral smear examinations using hu-
man blood samples.

Materials and Methods

The current study was a prospective laboratory-based study
conducted for a duration of 5 months between August 2023
and December 2023, which was performed at a rural tertiary
care center after obtaining an ethical clearance from the
institutional ethical committee. The estimated sample size
was 456 calculated based on a 95% confidence interval, a
margin of error of 4.5%, and a population proportion of 60% to
obtain good results, it was made with a 500 sample size.

Inclusion criteria: All the patients of all age groups diag-
nosed with anemia as per WHO reference range by the
automated analyzer and the peripheral smear were included
in the study.

Exclusion criteria: Anemic patients who have received a
blood transfusion, inadequate quantity of blood sample (<
3mL) for automated analyzer and patients having leukocy-
tosis, leukemoid reaction, leukemia, and platelet disorders
were excluded from the study.

3mL of venous blood samples were collected in an EDTA
vacutainer and processed in the Sysmex XN 1000 five-part
differential hematology analyzer for CBC within 1hour of
blood sample collection. Calibration and quality controlwere
performed according to the manufacturer instructions be-
fore processing test samples.

The RBC indices and histogram for each patient was
recorded from the cell counter and peripheral smear study
were done to correlate the RBC size, which was a fully
automated five-part differential instrument. Peripheral
blood smears (PBSs) were done for all the cases simulta-
neously, and they were stained with Leishman stain. All the
peripheral smearswere reported accordingly for the RBC size
and shape. We also looked for WBC and platelets. Clinical
details of the patient were collected.

All the data obtained were entered into Microsoft Excel
data sheet and using SPSS 22 version software, it was
analyzed. For qualitative data, Pearson’s chi-square test
was used as test of significance. Wherever necessary data
were represented in the form of bar diagrams and charts. The
p-value of <0.05 was considered statistically significant.

Results

A total of 500 cases were included in the study, with the age
range ranging from 1 to 93 years. The majority of the cases
(17.6%) belonged to the age group between 41 and 50 years. In
the study population, the majority were females, which con-
tributed to 576.6% of the total cases. Based on Hb values, cases
were further divided into the following categories: mild (Hb
<11g), moderate (Hb 7–10 g%), and severe (Hb <7 g%).
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positive cases of gastric cancer. Immunohistochemistry (IHC)
is one of the current standard methods for tissue HER2/neu
status in gastric cancer. The frequency of HER2/neu over-
expression in gastric and gastroesophageal junction cancer
varies from 4.4 to 53.4%with amean of 17.9%.3 There is a lack
of Indian studies, hence a need to determine the frequency of
HER2/neu in the Indian population for better patient man-
agement. Therefore, we aimed to evaluate HER2/neu expres-
sion status by IHC in gastric cancer. Furthermore,we alsofind
the association of HER2/neu expression with different clini-
copathologic parameters to identify the positive cases that
may benefit from targeted therapy.

Materials and Methods

Study Population and Clinical Data Collection
This single-center descriptive study consists of consecutively
sampled 30 patients having gastric cancer with metastasis on
biopsies. However, the patients diagnosed with gastric cancer
without metastasis and who were unwilling to give consent
were excluded from this study. After obtaining informed
consent from the patient, an endoscopic needle biopsy was
taken from the primary, and in recurrent cases, from the
metastatic site. Alongwith samples for routinehistopathology
examination, IHC was performed using the same samples. In
addition, the patient’s data regarding demography including
diet history, radiological investigations (ultrasonography,
computed tomography scan, magnetic resonance imaging),
endoscopic findings, pathological score, and the clinical diag-
nosis details were retrieved from the patient’s data sheet and
the data was anonymized. The study data were compiled
following the Declaration of Helsinki and was approved by
the institutional ethics committee (# INST.EC/EC/096/2019-
20, dated September 30, 2019).

Immunohistochemistry
According to the standard operating protocols of histopath-
ological diagnosis at the hospital laboratory, the tissue
biopsy is processed for paraffin-embedded block prepara-
tion. Briefly, 4 μm sections were mounted on poly-L-lysine-
coated slides and incubated for 30minutes at 60°C to depar-
affinization. After rehydration in graded alcohol andwater, a
heat-induced epitope retrieval (HIER, pH 9) was performed
for 10 to 30minutes, followed by peroxide blocking for
5minutes at room temperature. The tissue sections were
incubatedwith 7mL of prediluted HER2/neu primary mono-
clonal antibody (Clone# IHC042-7, GenomeMe, Canada) for
10 to 30minutes at room temperature, and the subsequent
steps were performed according to the kit protocols. The
evaluation of HER2/neu expression scoring as defined by
Hofmann et al4 was blinded for the data collection by the
interpreter. The IHC score “0 or negative”means no reactivity
or membranous reactivity in<10% of tumor cells, “1þ or
negative” means faint or barely perceptible reactivity in
� 10% of tumor cells, and also cells are reactive only in
part of their membrane, “2þ or equivocal” means weak to
moderate, complete, basolateral, or lateral membranous
reactivity in � 10% of tumor cells, and “3þ or positive”

means strong, complete basolateral, or lateral membranous
reactivity in � 10% of tumor cells.

Statistical Analysis
The data collected were tabulated in MS Excel and analyzed
using the IBM-SPSS software version 27.0. The association
was tested using the chi-square statistical test.

Results

Demographics and Clinicopathologic Characteristics
The basic demographic and clinicopathologic characteristics
of the 30 patients having gastric cancer with metastasis in
this descriptive study are summarized in►Table 1. Themean
age of the patients was 61.1�10.4 years, with the most
common age of presentation ranging from 61 to 70 years
(36.66%), which accounted for the largest group, followed by
those within the age range of 51 to 60 (30%). Most of the
metastatic gastric cancer patients were males (70%) and
were nonvegetarian (56.67%) by diet, who were both fish
and other meat eaters. For patients with metastasis, pallia-
tive care is preferred. Therefore, endoscopic biopsies (90%)

Table 1 Demographic and clinicopathologic characteristics of
subjects (n¼ 30)

Characteristic N, %

Age (y)
< 50
51–60
61–70
> 70

05, 16.67
09, 30.00
11, 36.66
05, 16.67

Gender
Male
Female

21, 70.00
09, 30.00

Diet type
Nonvegetarian
Vegetarian

17, 56.67
13, 43.33

Specimen type
Biopsy
Resection

27, 90.00
03, 10.00

Distribution of metastasis
Bone metastasis
Liver metastasis
Lymph node metastasis
Lymph node and liver metastasis
Peritoneal metastasis
Omental metastasis
Malignant diffusion

02, 06.67
03, 10.00
16, 53.33
04, 13.33
02, 06.67
02, 06.67
01, 03.33

Tumor site
Proximal
Distal

18, 60.00
12, 40.00

Histological type
Diffuse
Intestinal
Mixed

08, 26.67
20, 66.66
02, 06.67

Grade of carcinoma
Poorly differentiated
Moderately differentiated
Well-differentiated

11, 36.67
16, 53.33
03, 10.00
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Introduction

Neurological conditions, both fatal and nonfatal, are signifi-
cant contributors to the global burden of communicable and
noncommunicable diseases.1 Disability-adjusted life years
serve as an important metric for evaluating the global
burden of neurological conditions, and their prevalence
continues to rise worldwide.1 Neurological conditions im-
pact the central nervous system such as nerves, brain, and
spinal cord. Individuals with these conditions face various

sensory, motor, cognitive, and functional challenges, reduc-
ing overall quality of life.1

Cerebrovascular accidents (CVAs)/stroke involve a sud-
den, focal interruption or obstruction in the cerebral blood
flow, leading to neurological deficit. The most common type
is ischemic typically caused by embolism or thrombosis.2

Neurodegenerative disorders influence balance, motor con-
trol, speech, respiratory and heart functions, reading abilities
and cognition.2 Diseases such as Alzheimer’s disease (AD),
Parkinson’s disease (PD), Huntington’s disease, ataxia, and
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Abstract Objective This updated review aims to identify the effectiveness of dynamic neuro-
muscular stabilization (DNS) techniques in neurological conditions.
Method A literature search was carried out from 2013 to 2024 on PubMed, Google
Scholar, Research Gate, and Scopus databases. Following keywords were used to
identify the relevant articles such as dynamic neuromuscular stabilization, reflex-
mediated DNS, neurological conditions, DNS, cerebral palsy, stroke, Parkinson’s
disease, multiple sclerosis, neurodegenerative conditions, ataxia, Alzheimer’s disease,
and multiple sclerosis with Boolean operators. All the full-text, English-written articles
based on inclusion and exclusion criteria were included in the review irrespective of
their experiment study design, only the review article was excluded.
Results This updated review included 10 articles related to neurological conditions
including, stroke, multiple sclerosis, Alzheimer’s disease, Parkinson’s disease, and
cerebral palsy. The results show significant differences in various outcome measures of
the included studies.
Conclusion The findings suggest that DNS is an effective approach to use in the
rehabilitation protocol of neurologically impaired patients and is beneficial in improv-
ing their health outcomes and overall quality of life. This review concludes that more
evidence is required in this area of research with good quality research and long follow-
up periods.
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Introduction

Anemia is the most common health problem all over the
globe especially in India. There is a significant association of
anemia with morbidity and mortality. Anemia is a condition
where the oxygen-carrying capacity is reduced in the blood
which leads to tissue hypoxia. The World Health Organiza-
tion (WHO) states that worldwide anemia affects 1.62 billion
peoplewhich corresponds to 24.8% of theworld population.1

Laboratory investigations such as the complete blood
count (CBC) and differential white blood cell (WBC) count
are crucial in diagnosing anemia. By these parameters, we
can also diagnose platelet disorders and white cell disorders
such as leukemia, leukemia, and other conditions. For the
past many years, there has been a significant advance in
blood cell analysis, which has shifted from manual proce-
dures to automated instruments, providingmore precise and
reliable results.2

The complete hematological report is mainly based on the
CBC generated by the automated analyzer and peripheral
smear examination by microscopy. The CBC is a basic and
routine test ordered by the consultant physicians nowadays.
It helps evaluate the concentration and gives the number of
various cellular components of blood, such as hemoglobin
(Hb)%, hematocrit, red cell indices, RBC count with differen-
tial count (WBC), platelet count, histograms of RBC, WBC,
mean platelet volume, and red cell distributionwidth (RDW).
In recent days, many laboratories have shifted from tradi-
tional methods in hematology to automated analyzers and
automated data.3

RBC histogram is the diagrammatic representation where
there is a symmetrical bell-shaped curve, and it helps in
better understanding and interpretation of different types of
anemia. But its usefulness is still limited in day-to-day use as
the technologists have little knowledge or unaware of it. Only
a few laboratory technologists have an understanding of
correlation and interpretation.3 Hb distribution width,
RDW, and reticulocyte count are the parameters that have
gained popularity along with scatter plots and histograms as
they provide useful and important information.4–6

Red blood cell (RBC) histograms and RBC indices are very
essential for diagnosing and management of anemia. The
important diagnostic tool for most of the corporate labora-
tories is the histograms which help in analyzing the blood
films routinely. RBC histograms play a major role in the
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Anemia causes can be multifactorial in origin. But nutri-
tional deficiency is themost common cause of anemia, and it
is due to deficiency of nutrients such as iron, vitamin B12, or
folic acid. Other clinical conditions which can also lead to
anemia include decreased production of RBCs in disease-
causing bone marrow failure and increased destruction of
RBCs in clinical conditions leading to hemolysis. Therefore,
every patient of anemia should be investigated thoroughly to
find out the cause so that the proper treatment can be
provided based on the underlying cause. However, there is
lack of consistency in the protocols that are followed for the
proper screening of anemia.8–10

Regardless of the latest sophisticated automated instru-
ments present today, we still rely on certain manual techni-
ques and follow them. This studywasplanned and conducted
to notice the relationship between the Sysmex XN 1000
hematology autoanalyzer-generated RBC histogram and
RBC indices and peripheral smear examinations using hu-
man blood samples.

Materials and Methods

The current study was a prospective laboratory-based study
conducted for a duration of 5 months between August 2023
and December 2023, which was performed at a rural tertiary
care center after obtaining an ethical clearance from the
institutional ethical committee. The estimated sample size
was 456 calculated based on a 95% confidence interval, a
margin of error of 4.5%, and a population proportion of 60% to
obtain good results, it was made with a 500 sample size.

Inclusion criteria: All the patients of all age groups diag-
nosed with anemia as per WHO reference range by the
automated analyzer and the peripheral smear were included
in the study.

Exclusion criteria: Anemic patients who have received a
blood transfusion, inadequate quantity of blood sample (<
3mL) for automated analyzer and patients having leukocy-
tosis, leukemoid reaction, leukemia, and platelet disorders
were excluded from the study.

3mL of venous blood samples were collected in an EDTA
vacutainer and processed in the Sysmex XN 1000 five-part
differential hematology analyzer for CBC within 1hour of
blood sample collection. Calibration and quality controlwere
performed according to the manufacturer instructions be-
fore processing test samples.

The RBC indices and histogram for each patient was
recorded from the cell counter and peripheral smear study
were done to correlate the RBC size, which was a fully
automated five-part differential instrument. Peripheral
blood smears (PBSs) were done for all the cases simulta-
neously, and they were stained with Leishman stain. All the
peripheral smearswere reported accordingly for the RBC size
and shape. We also looked for WBC and platelets. Clinical
details of the patient were collected.

All the data obtained were entered into Microsoft Excel
data sheet and using SPSS 22 version software, it was
analyzed. For qualitative data, Pearson’s chi-square test
was used as test of significance. Wherever necessary data
were represented in the form of bar diagrams and charts. The
p-value of <0.05 was considered statistically significant.

Results

A total of 500 cases were included in the study, with the age
range ranging from 1 to 93 years. The majority of the cases
(17.6%) belonged to the age group between 41 and 50 years. In
the study population, the majority were females, which con-
tributed to 576.6% of the total cases. Based on Hb values, cases
were further divided into the following categories: mild (Hb
<11g), moderate (Hb 7–10 g%), and severe (Hb <7 g%).
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were taken in the majority of the study. Amidst gastrectomy
cases, only three fulfilled our criteria of gastric cancer with
metastasis (locoregional /distant) since their TNM staging
was T4N1M1 with tumor deposits in the omentum. Lymph
nodemetastasis was found to be themost common (53.33%),
followed by both lymph node and liver metastasis (13.33%)
and liver metastasis alone (10%). The proximal (60%) site of
the tumor, with a highly intestinal (66.66%) histological type
of distribution was the most common in the study subjects.
However, the most common grade of gastric carcinoma
was moderately differentiated (53.33%), followed by poorly
differentiated (36.67%) tumors (►Fig. 1). Furthermore, the

chi-square test analysis showed that there was no statisti-
cally significant association of HER2/neu expression with
age, gender, diet, tumor site, subtype, and grade.

HER2/neu Status in Carcinoma of the Stomach
The immunohistochemical analysis of 30 cases of carcinoma
stomach for HER2/neu was positive in only 1 (3.33%) case,
equivocal in 3 (10%) cases, while the remaining 26 were
negative (86.67%) (►Table 2).

Discussion

The thirdmost common cause ofmortality worldwide due to
cancer is carcinoma stomach.5 According to the National
Cancer Registry, 32,713 patients with gastric cancer were
identified in the year 2020, which is the sixth most common
type of cancer in females, and the fifth most common type in
Indian males.6,7 Therefore, it is important to determine and
identify the gastric cancer histological type, grade, and
HER2/neu expression. This would help to find patients
who can benefit from monoclonal antibody-based trastuzu-
mab therapy. With this background, this study aimed to
assess the HER2/neu expression in advanced gastric carcino-
ma by IHC. The mean age of the study population was 61.4
years with the range of the patient varying from 33 to
80 years with a predominance in males. This could be due
to the higher exposure of males to certain risk factors such as
tobacco, alcohol, inorganic dust, nitrosamines, etc.8,9

This study observed that nonvegetarian diet-following
patients had a majority succumbing to carcinoma stomach
(56.7%), compared to the vegetarian diet-based study pop-
ulation. In addition, the most common pattern of metastasis
noted in this study was lymph node metastasis (53.3%),
followed by both lymph node and liver metastasis (13.33%),
and our findings were in concordance with the study by
Verstegen et al.10 Several studies including our study
showed the presence of tumor in the proximal portion
(predominantly fundus) of the stomach.11–13 Microscopi-
cally, 67% of the carcinomas in this study were intestinal
type, and similar findings were observed in other stud-
ies.14–16 Moreover, moderately differentiated carcinoma
was the predominant grade followed by poorly and well-
differentiated carcinoma similar to the Gupta et al study.14

Furthermore, this study did not find any statistical signifi-
cance in the association of HER2/neu expression with age,
gender, diet, tumor site, subtype, and grade; it might be
attributable to the relatively low sample size.

Table 2 Immunohistochemical analysis of HER2 status in
carcinoma stomach

HER2 status Frequency (n) Percent (%)

IHC score (n¼ 30)
þ0 (negative)
þ1 (negative)
þ2 (equivocal)
þ3 (positive)

16
10
3
1

53.33
33.33
10.00
3.33

Abbreviation: IHC, immunohistochemistry.

Fig. 1 Histopathological grading analysis showing well-differentiated
(A), moderately differentiated (B), and poorly differentiated (C)
adenocarcinoma of stomach (hematoxylin and eosin [H&E], 10� ).
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Introduction

Neurological conditions, both fatal and nonfatal, are signifi-
cant contributors to the global burden of communicable and
noncommunicable diseases.1 Disability-adjusted life years
serve as an important metric for evaluating the global
burden of neurological conditions, and their prevalence
continues to rise worldwide.1 Neurological conditions im-
pact the central nervous system such as nerves, brain, and
spinal cord. Individuals with these conditions face various

sensory, motor, cognitive, and functional challenges, reduc-
ing overall quality of life.1

Cerebrovascular accidents (CVAs)/stroke involve a sud-
den, focal interruption or obstruction in the cerebral blood
flow, leading to neurological deficit. The most common type
is ischemic typically caused by embolism or thrombosis.2

Neurodegenerative disorders influence balance, motor con-
trol, speech, respiratory and heart functions, reading abilities
and cognition.2 Diseases such as Alzheimer’s disease (AD),
Parkinson’s disease (PD), Huntington’s disease, ataxia, and
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Scholar, Research Gate, and Scopus databases. Following keywords were used to
identify the relevant articles such as dynamic neuromuscular stabilization, reflex-
mediated DNS, neurological conditions, DNS, cerebral palsy, stroke, Parkinson’s
disease, multiple sclerosis, neurodegenerative conditions, ataxia, Alzheimer’s disease,
and multiple sclerosis with Boolean operators. All the full-text, English-written articles
based on inclusion and exclusion criteria were included in the review irrespective of
their experiment study design, only the review article was excluded.
Results This updated review included 10 articles related to neurological conditions
including, stroke, multiple sclerosis, Alzheimer’s disease, Parkinson’s disease, and
cerebral palsy. The results show significant differences in various outcome measures of
the included studies.
Conclusion The findings suggest that DNS is an effective approach to use in the
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Introduction

Anemia is the most common health problem all over the
globe especially in India. There is a significant association of
anemia with morbidity and mortality. Anemia is a condition
where the oxygen-carrying capacity is reduced in the blood
which leads to tissue hypoxia. The World Health Organiza-
tion (WHO) states that worldwide anemia affects 1.62 billion
peoplewhich corresponds to 24.8% of theworld population.1

Laboratory investigations such as the complete blood
count (CBC) and differential white blood cell (WBC) count
are crucial in diagnosing anemia. By these parameters, we
can also diagnose platelet disorders and white cell disorders
such as leukemia, leukemia, and other conditions. For the
past many years, there has been a significant advance in
blood cell analysis, which has shifted from manual proce-
dures to automated instruments, providingmore precise and
reliable results.2

The complete hematological report is mainly based on the
CBC generated by the automated analyzer and peripheral
smear examination by microscopy. The CBC is a basic and
routine test ordered by the consultant physicians nowadays.
It helps evaluate the concentration and gives the number of
various cellular components of blood, such as hemoglobin
(Hb)%, hematocrit, red cell indices, RBC count with differen-
tial count (WBC), platelet count, histograms of RBC, WBC,
mean platelet volume, and red cell distributionwidth (RDW).
In recent days, many laboratories have shifted from tradi-
tional methods in hematology to automated analyzers and
automated data.3

RBC histogram is the diagrammatic representation where
there is a symmetrical bell-shaped curve, and it helps in
better understanding and interpretation of different types of
anemia. But its usefulness is still limited in day-to-day use as
the technologists have little knowledge or unaware of it. Only
a few laboratory technologists have an understanding of
correlation and interpretation.3 Hb distribution width,
RDW, and reticulocyte count are the parameters that have
gained popularity along with scatter plots and histograms as
they provide useful and important information.4–6

Red blood cell (RBC) histograms and RBC indices are very
essential for diagnosing and management of anemia. The
important diagnostic tool for most of the corporate labora-
tories is the histograms which help in analyzing the blood
films routinely. RBC histograms play a major role in the
diagnosis of RBC disorders.7

Anemia causes can be multifactorial in origin. But nutri-
tional deficiency is themost common cause of anemia, and it
is due to deficiency of nutrients such as iron, vitamin B12, or
folic acid. Other clinical conditions which can also lead to
anemia include decreased production of RBCs in disease-
causing bone marrow failure and increased destruction of
RBCs in clinical conditions leading to hemolysis. Therefore,
every patient of anemia should be investigated thoroughly to
find out the cause so that the proper treatment can be
provided based on the underlying cause. However, there is
lack of consistency in the protocols that are followed for the
proper screening of anemia.8–10

Regardless of the latest sophisticated automated instru-
ments present today, we still rely on certain manual techni-
ques and follow them. This studywasplanned and conducted
to notice the relationship between the Sysmex XN 1000
hematology autoanalyzer-generated RBC histogram and
RBC indices and peripheral smear examinations using hu-
man blood samples.

Materials and Methods

The current study was a prospective laboratory-based study
conducted for a duration of 5 months between August 2023
and December 2023, which was performed at a rural tertiary
care center after obtaining an ethical clearance from the
institutional ethical committee. The estimated sample size
was 456 calculated based on a 95% confidence interval, a
margin of error of 4.5%, and a population proportion of 60% to
obtain good results, it was made with a 500 sample size.

Inclusion criteria: All the patients of all age groups diag-
nosed with anemia as per WHO reference range by the
automated analyzer and the peripheral smear were included
in the study.

Exclusion criteria: Anemic patients who have received a
blood transfusion, inadequate quantity of blood sample (<
3mL) for automated analyzer and patients having leukocy-
tosis, leukemoid reaction, leukemia, and platelet disorders
were excluded from the study.

3mL of venous blood samples were collected in an EDTA
vacutainer and processed in the Sysmex XN 1000 five-part
differential hematology analyzer for CBC within 1hour of
blood sample collection. Calibration and quality controlwere
performed according to the manufacturer instructions be-
fore processing test samples.

The RBC indices and histogram for each patient was
recorded from the cell counter and peripheral smear study
were done to correlate the RBC size, which was a fully
automated five-part differential instrument. Peripheral
blood smears (PBSs) were done for all the cases simulta-
neously, and they were stained with Leishman stain. All the
peripheral smearswere reported accordingly for the RBC size
and shape. We also looked for WBC and platelets. Clinical
details of the patient were collected.

All the data obtained were entered into Microsoft Excel
data sheet and using SPSS 22 version software, it was
analyzed. For qualitative data, Pearson’s chi-square test
was used as test of significance. Wherever necessary data
were represented in the form of bar diagrams and charts. The
p-value of <0.05 was considered statistically significant.

Results

A total of 500 cases were included in the study, with the age
range ranging from 1 to 93 years. The majority of the cases
(17.6%) belonged to the age group between 41 and 50 years. In
the study population, the majority were females, which con-
tributed to 576.6% of the total cases. Based on Hb values, cases
were further divided into the following categories: mild (Hb
<11g), moderate (Hb 7–10 g%), and severe (Hb <7 g%).
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The immunohistochemical analysis of HER2/neu status
was according to Hoffman’s scoring criteria for determining
the IHC score.4 This included strongly positive membranous
staining as a 3þ score, while cytoplasmic and luminal
staining were not included. This study showed 13.3% posi-
tivity of HER2/neu by IHC, which lies in the range (8.2–
53.4%) reported by various international articles from
Japan, Australia, etc.16,18–20 Studies done before Hoffman’s
scoring criteria were developed, showed higher positivity.
The broad variations in the HER-2/neu overexpression were
due to different scoring criteria and interobserver variabili-
ty. Another reason is the use of several methodologies to
detect overexpression. The different populations (genetic
differences) studied by the various groups could also be
held accountable. The genetic differences among the vari-
ous populations studied by different groups could be a
factor for variation in the wide range of positivity for
HER2 by IHC. This study found only four patients with
HER2/neu positive status, which could be because of fol-
lowing the strict protocols including methodology and
Hoffman’s scoring criteria. Studies done recently, following
standard protocols and scoring criteria, have reported
HER2/neu overexpression close to 15%. A study done by
Shan et al done on 1,463 patients showed 9.8%
positivity.17,21

Conclusion

Overall, this study indicates that HER2/neu expression is not
associated with any of the clinicopathological parameters.
Therefore, overexpression of HER2/neu can be taken as an
independent prognostic factor in patients with carcinoma
stomach. Moreover, HER2 positivity by IHC would help to
decide the therapy to be implemented and it will further help
in improving the overall quality of life and survival of
patients with carcinoma stomach.
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positive cases of gastric cancer. Immunohistochemistry (IHC)
is one of the current standard methods for tissue HER2/neu
status in gastric cancer. The frequency of HER2/neu over-
expression in gastric and gastroesophageal junction cancer
varies from 4.4 to 53.4%with amean of 17.9%.3 There is a lack
of Indian studies, hence a need to determine the frequency of
HER2/neu in the Indian population for better patient man-
agement. Therefore, we aimed to evaluate HER2/neu expres-
sion status by IHC in gastric cancer. Furthermore,we alsofind
the association of HER2/neu expression with different clini-
copathologic parameters to identify the positive cases that
may benefit from targeted therapy.

Materials and Methods

Study Population and Clinical Data Collection
This single-center descriptive study consists of consecutively
sampled 30 patients having gastric cancer with metastasis on
biopsies. However, the patients diagnosed with gastric cancer
without metastasis and who were unwilling to give consent
were excluded from this study. After obtaining informed
consent from the patient, an endoscopic needle biopsy was
taken from the primary, and in recurrent cases, from the
metastatic site. Alongwith samples for routinehistopathology
examination, IHC was performed using the same samples. In
addition, the patient’s data regarding demography including
diet history, radiological investigations (ultrasonography,
computed tomography scan, magnetic resonance imaging),
endoscopic findings, pathological score, and the clinical diag-
nosis details were retrieved from the patient’s data sheet and
the data was anonymized. The study data were compiled
following the Declaration of Helsinki and was approved by
the institutional ethics committee (# INST.EC/EC/096/2019-
20, dated September 30, 2019).

Immunohistochemistry
According to the standard operating protocols of histopath-
ological diagnosis at the hospital laboratory, the tissue
biopsy is processed for paraffin-embedded block prepara-
tion. Briefly, 4 μm sections were mounted on poly-L-lysine-
coated slides and incubated for 30minutes at 60°C to depar-
affinization. After rehydration in graded alcohol andwater, a
heat-induced epitope retrieval (HIER, pH 9) was performed
for 10 to 30minutes, followed by peroxide blocking for
5minutes at room temperature. The tissue sections were
incubatedwith 7mL of prediluted HER2/neu primary mono-
clonal antibody (Clone# IHC042-7, GenomeMe, Canada) for
10 to 30minutes at room temperature, and the subsequent
steps were performed according to the kit protocols. The
evaluation of HER2/neu expression scoring as defined by
Hofmann et al4 was blinded for the data collection by the
interpreter. The IHC score “0 or negative”means no reactivity
or membranous reactivity in<10% of tumor cells, “1þ or
negative” means faint or barely perceptible reactivity in
� 10% of tumor cells, and also cells are reactive only in
part of their membrane, “2þ or equivocal” means weak to
moderate, complete, basolateral, or lateral membranous
reactivity in � 10% of tumor cells, and “3þ or positive”

means strong, complete basolateral, or lateral membranous
reactivity in � 10% of tumor cells.

Statistical Analysis
The data collected were tabulated in MS Excel and analyzed
using the IBM-SPSS software version 27.0. The association
was tested using the chi-square statistical test.

Results

Demographics and Clinicopathologic Characteristics
The basic demographic and clinicopathologic characteristics
of the 30 patients having gastric cancer with metastasis in
this descriptive study are summarized in►Table 1. Themean
age of the patients was 61.1�10.4 years, with the most
common age of presentation ranging from 61 to 70 years
(36.66%), which accounted for the largest group, followed by
those within the age range of 51 to 60 (30%). Most of the
metastatic gastric cancer patients were males (70%) and
were nonvegetarian (56.67%) by diet, who were both fish
and other meat eaters. For patients with metastasis, pallia-
tive care is preferred. Therefore, endoscopic biopsies (90%)

Table 1 Demographic and clinicopathologic characteristics of
subjects (n¼ 30)

Characteristic N, %

Age (y)
< 50
51–60
61–70
> 70

05, 16.67
09, 30.00
11, 36.66
05, 16.67

Gender
Male
Female

21, 70.00
09, 30.00

Diet type
Nonvegetarian
Vegetarian

17, 56.67
13, 43.33

Specimen type
Biopsy
Resection

27, 90.00
03, 10.00

Distribution of metastasis
Bone metastasis
Liver metastasis
Lymph node metastasis
Lymph node and liver metastasis
Peritoneal metastasis
Omental metastasis
Malignant diffusion

02, 06.67
03, 10.00
16, 53.33
04, 13.33
02, 06.67
02, 06.67
01, 03.33

Tumor site
Proximal
Distal

18, 60.00
12, 40.00

Histological type
Diffuse
Intestinal
Mixed

08, 26.67
20, 66.66
02, 06.67

Grade of carcinoma
Poorly differentiated
Moderately differentiated
Well-differentiated

11, 36.67
16, 53.33
03, 10.00
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