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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

In the last few decades, there has been an increased global
interest in the traditional systems of medicine. Ayurveda,
the traditional Indian medicine system, remains the most

ancient yet is a living tradition. Ayurveda has its unique way
to describe pathology and management of diseases. Since
there are epistemological differences between Ayurveda and
modern medicine, it is not feasible to precisely correlate
every Ayurvedic term with modern medical concepts.
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Abstract Diabetes-related metabolic disturbances have a negative impact on oral health as well.
The reciprocal relationship between periodontal health and glycemic management has
been already established. Both these pose important concerns to public health, and
need to be addressed carefully. Ayurveda, the Indian Traditional Medicine System, has
dealt in detail with the pathophysiology andmanagement of prameha (diabetes) as well
as various oral diseases including dantamoola vyadhi (periodontal diseases). Interest-
ingly, the causative factors for dantamoola vyadhi are greatly similar to those of
prameha. Ayurveda propounds formulations such as triphala, which are reported to
possess antihyperglycemic activity as well as antimicrobial activity. Hence, such
formulations can prove helpful in the management of both these diseases. Considering
the global upsurge in research on traditional medicines worldwide, it is the need of
the hour to consider the role of Ayurveda in the oral health issues of diabetic patients.
The present review discusses the Ayurvedic concepts of diabetes and periodontal
health along with their management.
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normal limits. Gastrointestinal endoscopy was done, which
was normal. Computed tomography of the head and neck,
chest, abdomen, and pelvis revealed no lymph node or
distant metastases.

Excision biopsy with lid reconstruction was performed
and sent for histopathological examination. Gross examina-
tion revealed a partially skin-covered irregular soft tissue
mass measuring 1�1�0.5 cm in size. On microscopic ex-
amination, sections showed epidermis with dermis having a
poorly circumscribed tumor consisting of predominantly
large pools of basophilic mucin compartmentalized by deli-
cate fibrous septa with floating islands of neoplastic epithe-
lial cells within the pools of mucin. These tumor cells were
arranged in tubular and cribriform patterns. Individual tu-
mor cells had scant cytoplasm with hyperchromatic round
nuclei and mild atypia (►Fig. 2). There was no tumor
necrosis, and lymphovascular and perineural invasion.
Resected margins were negative for tumor involvement.
Periodic acid–Schiff (PAS) stain was positive for mucin pools
(►Fig. 3). Immunohistochemically the tumor was positive
for estrogen receptor (ER), progesterone receptor (PR), and
pancytokeratin AE1/AE3 immunohistochemical markers
(►Fig. 4). Based on all the findings, a final diagnosis of
primary mucinous tumor of eyelid with stage IA was

made. No recurrence was discerned at follow-up examina-
tion 6 months later.

Discussion

PMC is a very rare slow-growing tumor that was first
described in 1952 by Lennox et al with an incidence of 1
per 150,000 population. They primarily affect middle-aged
or older individuals, with 54.7 to 70% of cases occurring in
men and periorbital involvement observed in 40 to 49.7% of
cases. It is a slow-growing, small, flesh-colored or pale blue,
smooth nodule. Because of the lack of typical characteristics,
it is often misdiagnosed as an epidermoid cyst, pilomatrix-
oma, or chalazion before resection with subsequent enucle-
ation performed unintentionally.1,2,5 It is a malignant tumor
of sweat gland origin, with 40% of the cases originating
periorbitally. It is a locally destructive tumor infiltrating
into the muscle, orbital fat, and bone with frequent recur-
rence but rare metastasis.7 In the present case, the patient is
64-year-old.

Although it was controversial and debate existswhether it
arises from eccrine or apocrine differentiation, most authors
favor the eccrine differentiation based on the evidence from
the immunohistochemical studies and structural analysis by
electron microscopy.8

Mucinous carcinoma rarely originates in the skin and the
majority are actually metastatic to it.9 Common sites of
origin of mucinous carcinomas are the breast, gastrointesti-
nal tract, salivary glands, lacrimal glands, nose, paranasal
sinuses, bronchi, renal pelvis, and ovary.10 The criterion to
distinguish a primary from a secondarymucinous carcinoma
is the presence of an in situ component, which indicates a
tumor with skin as its origin because a metastatic carcinoma
from a distant place cannot have an in situ component.
Moreover, since mammary neoplasms have a strong prefer-
ence for the chest, breast, and axilla, the location of the
tumor may be useful in the differential diagnosis. The PMC
diagnosis in our case is supported by the tumor’s location on
the upper eyelid and the presence of low-grade atypical
cells.11 Primary lesions can be differentiated frommetastatic

Fig. 3 Periodic acid–Schiff (PAS) stain showing mucin positivity
(�400).

Fig. 2 (a) Microscopy showing a well-circumscribed tumor consisting of cells in pools of mucin: hematoxylin and eosin (H&E), �100. (b)
Individual tumor cells had scant cytoplasm with hyperchromatic round nuclei and mild atypia: H&E, �400.
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Introduction

Primary mucinous carcinoma (PMC) of the eyelid is a rare
uncommon neoplasm arising from sweat glands, with an
incidence of 1 per 150,000 population.1Due to lack of typical
characteristics, it is often misdiagnosed as pilomatricoma,
chalazion, or epidermoid cyst before resection.2 Clinically
PMCs are indolent in nature; hence, these lesions are often
unremarkable. They are described grossly as pedunculated,
fungating, or papillomatous.3

They commonly arise in the head and neck region, with
the eyelid being the most common site of origin.4 It is more
commonly seen in males and appears most frequently be-
tween the ages of 50 and 70 years.5 Here, we report a case of
PMC of the left upper eyelid in a 64-year-old man. They are
characterized by slow growth and local invasion with a high
rate of recurrence.6 On hematoxylin and eosin stain, PMC
usually mimics metastatic carcinoma of the breast, gastro-
intestinal (GI) tract, ovary, or lung origin, and create a
diagnostic dilemma.

Case Report

A 64-year-old male patient presented in the outpatient
department of ophthalmology with a swelling over the

middle part of the left upper eyelid. Initially swelling was
small and gradually increased to the present size over the
course of 10 years (►Fig. 1). He is a known diabetic for the
past 15 years. On local examination, a mass measuring
2�2 cm was found over the left upper eyelid, which
was nontender and had cystic consistency without
localized/generalized lymphadenopathy. The transillumina-
tion test was positive. Therewas no history of weight loss. All
routine hematological and biochemical tests were within

Keywords
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Abstract Primary mucinous carcinoma of the eyelid is a low-grade neoplasm and a rare
pathologic entity arising from the eccrine glands. We present here the case of 64-
year-oldmanwith a swelling in the eyelid, which was clinically diagnosed as a sebaceous
cyst. However, histopathological examination later confirmed it as primary mucinous
carcinoma.

Fig. 1 Clinical image showing polypoidal lesion on the left upper
eyelid.
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Introduction

Primary mucinous carcinoma (PMC) of the eyelid is a rare
uncommon neoplasm arising from sweat glands, with an
incidence of 1 per 150,000 population.1Due to lack of typical
characteristics, it is often misdiagnosed as pilomatricoma,
chalazion, or epidermoid cyst before resection.2 Clinically
PMCs are indolent in nature; hence, these lesions are often
unremarkable. They are described grossly as pedunculated,
fungating, or papillomatous.3

They commonly arise in the head and neck region, with
the eyelid being the most common site of origin.4 It is more
commonly seen in males and appears most frequently be-
tween the ages of 50 and 70 years.5 Here, we report a case of
PMC of the left upper eyelid in a 64-year-old man. They are
characterized by slow growth and local invasion with a high
rate of recurrence.6 On hematoxylin and eosin stain, PMC
usually mimics metastatic carcinoma of the breast, gastro-
intestinal (GI) tract, ovary, or lung origin, and create a
diagnostic dilemma.

Case Report

A 64-year-old male patient presented in the outpatient
department of ophthalmology with a swelling over the

middle part of the left upper eyelid. Initially swelling was
small and gradually increased to the present size over the
course of 10 years (►Fig. 1). He is a known diabetic for the
past 15 years. On local examination, a mass measuring
2�2 cm was found over the left upper eyelid, which
was nontender and had cystic consistency without
localized/generalized lymphadenopathy. The transillumina-
tion test was positive. Therewas no history of weight loss. All
routine hematological and biochemical tests were within
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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
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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normal limits. Gastrointestinal endoscopy was done, which
was normal. Computed tomography of the head and neck,
chest, abdomen, and pelvis revealed no lymph node or
distant metastases.

Excision biopsy with lid reconstruction was performed
and sent for histopathological examination. Gross examina-
tion revealed a partially skin-covered irregular soft tissue
mass measuring 1�1�0.5 cm in size. On microscopic ex-
amination, sections showed epidermis with dermis having a
poorly circumscribed tumor consisting of predominantly
large pools of basophilic mucin compartmentalized by deli-
cate fibrous septa with floating islands of neoplastic epithe-
lial cells within the pools of mucin. These tumor cells were
arranged in tubular and cribriform patterns. Individual tu-
mor cells had scant cytoplasm with hyperchromatic round
nuclei and mild atypia (►Fig. 2). There was no tumor
necrosis, and lymphovascular and perineural invasion.
Resected margins were negative for tumor involvement.
Periodic acid–Schiff (PAS) stain was positive for mucin pools
(►Fig. 3). Immunohistochemically the tumor was positive
for estrogen receptor (ER), progesterone receptor (PR), and
pancytokeratin AE1/AE3 immunohistochemical markers
(►Fig. 4). Based on all the findings, a final diagnosis of
primary mucinous tumor of eyelid with stage IA was

made. No recurrence was discerned at follow-up examina-
tion 6 months later.

Discussion

PMC is a very rare slow-growing tumor that was first
described in 1952 by Lennox et al with an incidence of 1
per 150,000 population. They primarily affect middle-aged
or older individuals, with 54.7 to 70% of cases occurring in
men and periorbital involvement observed in 40 to 49.7% of
cases. It is a slow-growing, small, flesh-colored or pale blue,
smooth nodule. Because of the lack of typical characteristics,
it is often misdiagnosed as an epidermoid cyst, pilomatrix-
oma, or chalazion before resection with subsequent enucle-
ation performed unintentionally.1,2,5 It is a malignant tumor
of sweat gland origin, with 40% of the cases originating
periorbitally. It is a locally destructive tumor infiltrating
into the muscle, orbital fat, and bone with frequent recur-
rence but rare metastasis.7 In the present case, the patient is
64-year-old.

Although it was controversial and debate existswhether it
arises from eccrine or apocrine differentiation, most authors
favor the eccrine differentiation based on the evidence from
the immunohistochemical studies and structural analysis by
electron microscopy.8

Mucinous carcinoma rarely originates in the skin and the
majority are actually metastatic to it.9 Common sites of
origin of mucinous carcinomas are the breast, gastrointesti-
nal tract, salivary glands, lacrimal glands, nose, paranasal
sinuses, bronchi, renal pelvis, and ovary.10 The criterion to
distinguish a primary from a secondarymucinous carcinoma
is the presence of an in situ component, which indicates a
tumor with skin as its origin because a metastatic carcinoma
from a distant place cannot have an in situ component.
Moreover, since mammary neoplasms have a strong prefer-
ence for the chest, breast, and axilla, the location of the
tumor may be useful in the differential diagnosis. The PMC
diagnosis in our case is supported by the tumor’s location on
the upper eyelid and the presence of low-grade atypical
cells.11 Primary lesions can be differentiated frommetastatic

Fig. 3 Periodic acid–Schiff (PAS) stain showing mucin positivity
(�400).

Fig. 2 (a) Microscopy showing a well-circumscribed tumor consisting of cells in pools of mucin: hematoxylin and eosin (H&E), �100. (b)
Individual tumor cells had scant cytoplasm with hyperchromatic round nuclei and mild atypia: H&E, �400.
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serve as an important metric for evaluating the global
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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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lesions by their more organized epithelial cells and less
hyperchromatic and fewer mitoses in individual cells. In
addition, in the case of metastatic carcinoma, tumor cells
invade between the collagen bundles at the margin of the
nodule, which was not seen in our case.

PMCs are sharply circumscribed tumor in the dermis with
no connection to the epidermis. It should always be differ-
entiated from sweat gland and sebaceous gland carcinomas.

On histopathology, PMC is composed of small clusters of
tumor cells in ducts and trabeculae floating in pools of
basophilic extracellular mucin. The mucin is PAS positive.11

This case also showed the same microscopic features.
It is important to distinguish from metastatic adenocar-

cinoma and it is mainly by immunohistochemical profile.
This case showed a strong expression for ER, PR, and pan-
cytokeratin. Since endoscopy and CT findings were normal,
other markers like MUC1 and MUC5AC were not done.

Treatment of PMC is primarily surgical. The majority of
morbidities in patients with PMC are due to incomplete lesion
resection.10,11 The prognosis following local excision con-
firmed with tumor-free margins is good. Several reports of
successful treatment using Mohs micrographic surgery have
been described. The treatment of choice was excision in our
case as well. Other treatments, such as chemotherapy and
radiation, are generally not employed in the management of
these tumors. Patients should be counseled about the impor-
tance of frequent follow-ups for evaluation of local tumor
recurrence or development of regional lymphadenopathy.

Conclusion

PMCs are rare challenging neoplasms and often resemble
common lesions. The ophthalmologists should be aware of
this tumor due to its high recurrence rate and should
consider these carcinomas in the differential diagnosis of
any cystic/solid lesion of the eyelid in the periorbital region.
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normal limits. Gastrointestinal endoscopy was done, which
was normal. Computed tomography of the head and neck,
chest, abdomen, and pelvis revealed no lymph node or
distant metastases.

Excision biopsy with lid reconstruction was performed
and sent for histopathological examination. Gross examina-
tion revealed a partially skin-covered irregular soft tissue
mass measuring 1�1�0.5 cm in size. On microscopic ex-
amination, sections showed epidermis with dermis having a
poorly circumscribed tumor consisting of predominantly
large pools of basophilic mucin compartmentalized by deli-
cate fibrous septa with floating islands of neoplastic epithe-
lial cells within the pools of mucin. These tumor cells were
arranged in tubular and cribriform patterns. Individual tu-
mor cells had scant cytoplasm with hyperchromatic round
nuclei and mild atypia (►Fig. 2). There was no tumor
necrosis, and lymphovascular and perineural invasion.
Resected margins were negative for tumor involvement.
Periodic acid–Schiff (PAS) stain was positive for mucin pools
(►Fig. 3). Immunohistochemically the tumor was positive
for estrogen receptor (ER), progesterone receptor (PR), and
pancytokeratin AE1/AE3 immunohistochemical markers
(►Fig. 4). Based on all the findings, a final diagnosis of
primary mucinous tumor of eyelid with stage IA was

made. No recurrence was discerned at follow-up examina-
tion 6 months later.

Discussion

PMC is a very rare slow-growing tumor that was first
described in 1952 by Lennox et al with an incidence of 1
per 150,000 population. They primarily affect middle-aged
or older individuals, with 54.7 to 70% of cases occurring in
men and periorbital involvement observed in 40 to 49.7% of
cases. It is a slow-growing, small, flesh-colored or pale blue,
smooth nodule. Because of the lack of typical characteristics,
it is often misdiagnosed as an epidermoid cyst, pilomatrix-
oma, or chalazion before resection with subsequent enucle-
ation performed unintentionally.1,2,5 It is a malignant tumor
of sweat gland origin, with 40% of the cases originating
periorbitally. It is a locally destructive tumor infiltrating
into the muscle, orbital fat, and bone with frequent recur-
rence but rare metastasis.7 In the present case, the patient is
64-year-old.

Although it was controversial and debate existswhether it
arises from eccrine or apocrine differentiation, most authors
favor the eccrine differentiation based on the evidence from
the immunohistochemical studies and structural analysis by
electron microscopy.8

Mucinous carcinoma rarely originates in the skin and the
majority are actually metastatic to it.9 Common sites of
origin of mucinous carcinomas are the breast, gastrointesti-
nal tract, salivary glands, lacrimal glands, nose, paranasal
sinuses, bronchi, renal pelvis, and ovary.10 The criterion to
distinguish a primary from a secondarymucinous carcinoma
is the presence of an in situ component, which indicates a
tumor with skin as its origin because a metastatic carcinoma
from a distant place cannot have an in situ component.
Moreover, since mammary neoplasms have a strong prefer-
ence for the chest, breast, and axilla, the location of the
tumor may be useful in the differential diagnosis. The PMC
diagnosis in our case is supported by the tumor’s location on
the upper eyelid and the presence of low-grade atypical
cells.11 Primary lesions can be differentiated frommetastatic

Fig. 3 Periodic acid–Schiff (PAS) stain showing mucin positivity
(�400).

Fig. 2 (a) Microscopy showing a well-circumscribed tumor consisting of cells in pools of mucin: hematoxylin and eosin (H&E), �100. (b)
Individual tumor cells had scant cytoplasm with hyperchromatic round nuclei and mild atypia: H&E, �400.
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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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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
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%).

Journal of Health and Allied SciencesNU © 2024. The Author(s).

Comparative study of peripheral smears with RBC histogram Thyagaraju, Doddagowda

2025. The Author(s).

lesions by their more organized epithelial cells and less
hyperchromatic and fewer mitoses in individual cells. In
addition, in the case of metastatic carcinoma, tumor cells
invade between the collagen bundles at the margin of the
nodule, which was not seen in our case.

PMCs are sharply circumscribed tumor in the dermis with
no connection to the epidermis. It should always be differ-
entiated from sweat gland and sebaceous gland carcinomas.

On histopathology, PMC is composed of small clusters of
tumor cells in ducts and trabeculae floating in pools of
basophilic extracellular mucin. The mucin is PAS positive.11

This case also showed the same microscopic features.
It is important to distinguish from metastatic adenocar-

cinoma and it is mainly by immunohistochemical profile.
This case showed a strong expression for ER, PR, and pan-
cytokeratin. Since endoscopy and CT findings were normal,
other markers like MUC1 and MUC5AC were not done.

Treatment of PMC is primarily surgical. The majority of
morbidities in patients with PMC are due to incomplete lesion
resection.10,11 The prognosis following local excision con-
firmed with tumor-free margins is good. Several reports of
successful treatment using Mohs micrographic surgery have
been described. The treatment of choice was excision in our
case as well. Other treatments, such as chemotherapy and
radiation, are generally not employed in the management of
these tumors. Patients should be counseled about the impor-
tance of frequent follow-ups for evaluation of local tumor
recurrence or development of regional lymphadenopathy.

Conclusion

PMCs are rare challenging neoplasms and often resemble
common lesions. The ophthalmologists should be aware of
this tumor due to its high recurrence rate and should
consider these carcinomas in the differential diagnosis of
any cystic/solid lesion of the eyelid in the periorbital region.
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normal limits. Gastrointestinal endoscopy was done, which
was normal. Computed tomography of the head and neck,
chest, abdomen, and pelvis revealed no lymph node or
distant metastases.

Excision biopsy with lid reconstruction was performed
and sent for histopathological examination. Gross examina-
tion revealed a partially skin-covered irregular soft tissue
mass measuring 1�1�0.5 cm in size. On microscopic ex-
amination, sections showed epidermis with dermis having a
poorly circumscribed tumor consisting of predominantly
large pools of basophilic mucin compartmentalized by deli-
cate fibrous septa with floating islands of neoplastic epithe-
lial cells within the pools of mucin. These tumor cells were
arranged in tubular and cribriform patterns. Individual tu-
mor cells had scant cytoplasm with hyperchromatic round
nuclei and mild atypia (►Fig. 2). There was no tumor
necrosis, and lymphovascular and perineural invasion.
Resected margins were negative for tumor involvement.
Periodic acid–Schiff (PAS) stain was positive for mucin pools
(►Fig. 3). Immunohistochemically the tumor was positive
for estrogen receptor (ER), progesterone receptor (PR), and
pancytokeratin AE1/AE3 immunohistochemical markers
(►Fig. 4). Based on all the findings, a final diagnosis of
primary mucinous tumor of eyelid with stage IA was

made. No recurrence was discerned at follow-up examina-
tion 6 months later.

Discussion

PMC is a very rare slow-growing tumor that was first
described in 1952 by Lennox et al with an incidence of 1
per 150,000 population. They primarily affect middle-aged
or older individuals, with 54.7 to 70% of cases occurring in
men and periorbital involvement observed in 40 to 49.7% of
cases. It is a slow-growing, small, flesh-colored or pale blue,
smooth nodule. Because of the lack of typical characteristics,
it is often misdiagnosed as an epidermoid cyst, pilomatrix-
oma, or chalazion before resection with subsequent enucle-
ation performed unintentionally.1,2,5 It is a malignant tumor
of sweat gland origin, with 40% of the cases originating
periorbitally. It is a locally destructive tumor infiltrating
into the muscle, orbital fat, and bone with frequent recur-
rence but rare metastasis.7 In the present case, the patient is
64-year-old.

Although it was controversial and debate existswhether it
arises from eccrine or apocrine differentiation, most authors
favor the eccrine differentiation based on the evidence from
the immunohistochemical studies and structural analysis by
electron microscopy.8

Mucinous carcinoma rarely originates in the skin and the
majority are actually metastatic to it.9 Common sites of
origin of mucinous carcinomas are the breast, gastrointesti-
nal tract, salivary glands, lacrimal glands, nose, paranasal
sinuses, bronchi, renal pelvis, and ovary.10 The criterion to
distinguish a primary from a secondarymucinous carcinoma
is the presence of an in situ component, which indicates a
tumor with skin as its origin because a metastatic carcinoma
from a distant place cannot have an in situ component.
Moreover, since mammary neoplasms have a strong prefer-
ence for the chest, breast, and axilla, the location of the
tumor may be useful in the differential diagnosis. The PMC
diagnosis in our case is supported by the tumor’s location on
the upper eyelid and the presence of low-grade atypical
cells.11 Primary lesions can be differentiated frommetastatic

Fig. 3 Periodic acid–Schiff (PAS) stain showing mucin positivity
(�400).

Fig. 2 (a) Microscopy showing a well-circumscribed tumor consisting of cells in pools of mucin: hematoxylin and eosin (H&E), �100. (b)
Individual tumor cells had scant cytoplasm with hyperchromatic round nuclei and mild atypia: H&E, �400.
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