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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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approaches in such intricate cases. Notably, the surgical
intervention proceeded without complications, reflecting a
smooth course. At present, the child is doing well and is in a
favorable state of health, a testament to the success of the
management approach.

The cases presented here stand out not only due to the
sheer uniqueness of such extensive omphaloceles in children
but also because of the importance of imaging, the need to
look for other associated anomalies, and the ingenious and
unprecedented approach adopted for management. In the
first case, the employment of the hernial sac itself as a
protective barrier, coupled with meticulous surgical execu-
tion, highlights the potential of innovative strategies in
addressing challenging cases within this limited domain.

Conclusion

The triumphant management of these cases underscores
the indispensability of a multidisciplinary approach. Inte-
grating innovative surgical strategies with a diverse range of
diagnostic medical insights can meticulously manage such
intricate pediatric congenital anomalies.
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Introduction

Exfoliation of primary teeth is a physiological process that
precedes eruption of permanent teeth in the oral cavity.1

However, premature loss of primary teeth can occur due to
various reasons such as severe dental caries or trauma. This
untimely loss can lead to mesial drifting of the posterior
teeth, resulting in inadequate arch space for eruption of the
successor teeth. Consequently, this space discrepancy may
manifest in the permanent dentition as malocclusion,
crowding, crossbite, impaction of successor teeth, or supra-
eruption of their counterparts. Therefore, primary teeth are
considered the best natural space maintainers.2,3

To avoid space discrepancies, it is essential to preserve the
primary teeth in the oral cavity until the permanent succes-

sors erupt.3 However, there are instances when premature
extraction of primary teeth is inevitable, such as in the case
of grossly decayed teeth or other dental conditions. In such
scenarios, a space maintainer is required to maintain the
space created by the loss of primary teeth, which can be
unilateral or bilateral owing to multiple extracted teeth.4

Several factors influence the need for a space maintainer,
including the time elapsed since tooth loss, dental age, rate of
space loss, amount of bone covering the unerupted tooth,
amount of space closure, eruption timing of successors,
delayed eruption of permanent teeth, direction of space
closure, congenital absence of permanent teeth, midline
deviation, molar and canine relationships, facial growth
patterns, and amount of space loss.5 In addition, the design
and maintenance of the appliances play a significant role.
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Abstract Introduction Premature loss of primary teeth due to caries or trauma can cause space
discrepancies leading to malocclusion and other dental issues. Space maintainers are
essential for preserving the arch space until the eruption of the permanent teeth. This
case report presents an innovative modification of an existing space maintainer to
address clinical challenges, improve patient outcomes, and reduce costs.
Case Report An 8-year-old female presented with a broken lingual arch space
maintainer impinging on the lingual mucosa. Clinical examination revealed nonres-
torable teeth 84 and 75 that required extraction. Radiographs showed tooth 34
erupting soon and tooth 45 delayed. Owing to financial constraints, the existing
appliance was modified by lingually cutting and adapting the wire to the distal surface
of the canine. The appliance was cemented using Type I Glass Ionomer Cement in a
single visit. After 6 months, tooth 35 erupted normally, without impaction.
Conclusion This case demonstrates the effectiveness of modifying existing space
maintainers to provide cost-effective patient-centric solutions in pediatric dentistry.
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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
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
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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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With the rapid evolution of dentistry, the design of space
maintainers has been updated periodically.6 Currently, space
maintainers encompass both fixed and removable applian-
ces. Although removable space maintainers offer restoration
of function and aesthetics, they have been observed to
exhibit lower patient compliance.7–9

In this case report, we present a novel approach for space
maintenance by modifying an existing space maintainer to
enhance its effectiveness. The concept of modification arose
from the need to address specific clinical challenges and to
improve patient outcomes. By integrating innovative design
features, the modified space maintainer aims to provide
better patient acceptance, reduce the need for multiple
appointments, address cost concerns, and repurpose mate-
rials that are typically consideredwaste.10 This report details
the clinical procedures involved in the modification process,
the rationale behind the design changes, and the outcomes
observed in the patient. Through this approach, we aimed to
highlight the potential benefits of customized space main-
tainers in managing premature primary tooth loss and
ensuring optimal dental development.

Case Report

An 8-year-old female presented to a rural center under the
flagship of A. B. Shetty Memorial Institute of Dental Sciences,
Mangalore, Karnataka, India, with a complaint of a broken
lingual arch spacemaintainer impingingon thelingualmucosa
of the lower anterior teeth. ►Fig. 2 the patient’s medical
history was unremarkable and she had no known allergies.

Upon clinical examination, it was evident that teeth 84
and 75 were severely decayed and nonrestorable, necessitat-
ing extraction. Additionally, no visible signs of erupting
successors were observed at the extraction sites.

To gather more information, a radiographic examination
of the extraction sites was performed. Radiographs revealed
that the lower right premolar (tooth 34) was erupting with
less than 2mm of overlying bone, indicating imminent

emergence. No space maintainer was needed; space super-
vision was deemed sufficient. Conversely, tooth 45 on the
lower left side had an overlying bone of approximately 4mm,
suggesting that eruption would not occur immediately
(►Fig. 1A and B). This highlights the need for continued
use of a space maintainer to preserve space and ensure
proper alignment of the dental arch until tooth 45 erupts.11

The patient presented with a broken lingual arch space
maintainer at the solder joint on one side of the appliance.
The broken appliance was decemented and the remaining
luting cement was thoroughly cleaned. The bands on both
sides were removed and the tooth was meticulously cleaned
to ensure that all residual luting cement was eliminated, thus
maintaining adequate oral hygiene. Topical fluoride varnish
was applied to prevent decay due to decalcification caused by
placement on the banded teeth.12 The patient was advised to
have the lingual arch refabricated; however, owing to finan-
cial constraints, the parents refused to opt for a new space
maintainer.

Given that sufficient wire remained, excess wire was cut
at the midpoint. The wire was then adapted to the distal
surface of the canine from the lingual aspect, in contrast to
the traditional buccal adaptation observed in Mayne’s appli-
ance.13 This lingual adaptation was chosen to reuse an
existing appliance while ensuring better stability and com-
fort for the patient. Following wire adaptation, the occlusion
was meticulously checked to ensure that there were no
discrepancies or high points that could affect the patient’s
bite or comfort.14 Finally, the modified appliance was
cemented using the luting consistency of Type I Glass Ion-
omer Cement (►Fig. 2; ►Fig. 3).

Completing this entire procedure in a single sitting was
crucial for minimizing the patient’s discomfort and anxiety,
reducing the number of dental visits, and decreasing chair-
side time. This approach also avoided the need for rebanding,
which could be distressing for a pediatric patient.15

Postoperative care instructions were effectively rein-
forced. The patient and her guardians were educated about

Fig. 1 Eruption status of 85 (A) and 75 (B) as appreciated on the intraoral periapical radiograph.
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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.
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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
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a few laboratory technologists have an understanding of
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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-
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Anemia causes can be multifactorial in origin. But nutri-
tional deficiency is themost common cause of anemia, and it
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ments present today, we still rely on certain manual techni-
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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 importance of maintaining good oral hygiene, particu-
larly around the space maintainer.16 They were advised to
brush carefully around the appliance and use a fluoride
mouth rinse to prevent decay. Regular follow-up visits
were scheduled to monitor the space maintainer’s effective-
ness and to check for the eruption of tooth 35.17

During follow-up appointments, the patient demonstrat-
ed good compliance with the oral hygiene instructions.18 No
signs of irritation or discomfort related to the space main-
tainer were observed. Radiographic and clinical evaluations
confirmed the proper positioning and function of the space
maintainer, verifying the ongoing health of the surrounding
teeth and gingiva.17

After 6 months, tooth 35 erupted normally into the oral
cavity without any impaction. This case highlights the
importance of prompt and efficient management of broken
dental appliances in pediatric patients. The innovative
approach of adapting the wire from the lingual aspect
ensured the stability of the space maintainer and patient
comfort. This case also highlights the necessity of regular
follow-up and patient education to maintain oral health,
especially in a pediatric population with specific dental
needs. Regular monitoring and tailored oral care interven-
tions are crucial tomanage and prevent dental complications
in young patients.

Discussion

This case report illustrates a practical and innovative
approach for managing a broken lingual arch space main-
tainer in a pediatric patient, emphasizing cost-effectiveness
and patient comfort. The primary objective was to maintain
space and prevent malocclusion, despite financial con-
straints and the need for immediate intervention.

The decision to repurpose the broken appliance by adapt-
ing the wire from the lingual aspect has proved beneficial in

several ways. First, it minimized the financial burden on the
patient’s family, who could not afford a new space maintain-
er. This adaptation not only salvaged the existing materials,
but also maintained the essential function of space mainte-
nance without the need for a completely new appliance.

Clinical examination and radiographs played a critical role
in guiding the treatment plan.19 Radiographs revealed that
the premolar on the lower right side was on the verge of
eruption, while the premolar on the lower left side required
more time. This insight was crucial in determining the
necessity of maintaining space on the lower left side, ensur-
ing proper dental development.

Single-visit modification of the space maintainer was
pivotal in reducing patient anxiety and discomfort. Pediatric
patients often exhibit lower tolerance for prolonged or
multiple dental procedures, making swift and effective
modification of existing appliances particularly advanta-
geous. Additionally, the use of Type I Glass Ionomer Cement
for recementation ensured a secure and durable attachment,
reducing the likelihood of future complications.20,21

Regular follow-up was integral to the success of this
case. Monitoring the function of the modified appliance
and the patient’s oral hygiene helped prevent potential
issues, such as plaque accumulation and gingival health
deterioration. The patient demonstrated good compliance
with oral hygiene instructions, which was vital for main-
taining the effectiveness of the space maintainer and
overall oral health.18

However, some potential disadvantages have been noted,
including the risk of dislodgement due to tongue movement,
interferencewith tongue function, and plaque accumulation.
These risks underscore the importance of thorough patient
and parental education regarding appliance maintenance
and care.22,23

Looking ahead, this case underscores the need for contin-
ued innovation in space maintainer design to enhance

Fig. 2 Broken lingual arch.
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With the rapid evolution of dentistry, the design of space
maintainers has been updated periodically.6 Currently, space
maintainers encompass both fixed and removable applian-
ces. Although removable space maintainers offer restoration
of function and aesthetics, they have been observed to
exhibit lower patient compliance.7–9

In this case report, we present a novel approach for space
maintenance by modifying an existing space maintainer to
enhance its effectiveness. The concept of modification arose
from the need to address specific clinical challenges and to
improve patient outcomes. By integrating innovative design
features, the modified space maintainer aims to provide
better patient acceptance, reduce the need for multiple
appointments, address cost concerns, and repurpose mate-
rials that are typically consideredwaste.10 This report details
the clinical procedures involved in the modification process,
the rationale behind the design changes, and the outcomes
observed in the patient. Through this approach, we aimed to
highlight the potential benefits of customized space main-
tainers in managing premature primary tooth loss and
ensuring optimal dental development.

Case Report

An 8-year-old female presented to a rural center under the
flagship of A. B. Shetty Memorial Institute of Dental Sciences,
Mangalore, Karnataka, India, with a complaint of a broken
lingual arch spacemaintainer impingingon thelingualmucosa
of the lower anterior teeth. ►Fig. 2 the patient’s medical
history was unremarkable and she had no known allergies.

Upon clinical examination, it was evident that teeth 84
and 75 were severely decayed and nonrestorable, necessitat-
ing extraction. Additionally, no visible signs of erupting
successors were observed at the extraction sites.

To gather more information, a radiographic examination
of the extraction sites was performed. Radiographs revealed
that the lower right premolar (tooth 34) was erupting with
less than 2mm of overlying bone, indicating imminent

emergence. No space maintainer was needed; space super-
vision was deemed sufficient. Conversely, tooth 45 on the
lower left side had an overlying bone of approximately 4mm,
suggesting that eruption would not occur immediately
(►Fig. 1A and B). This highlights the need for continued
use of a space maintainer to preserve space and ensure
proper alignment of the dental arch until tooth 45 erupts.11

The patient presented with a broken lingual arch space
maintainer at the solder joint on one side of the appliance.
The broken appliance was decemented and the remaining
luting cement was thoroughly cleaned. The bands on both
sides were removed and the tooth was meticulously cleaned
to ensure that all residual luting cement was eliminated, thus
maintaining adequate oral hygiene. Topical fluoride varnish
was applied to prevent decay due to decalcification caused by
placement on the banded teeth.12 The patient was advised to
have the lingual arch refabricated; however, owing to finan-
cial constraints, the parents refused to opt for a new space
maintainer.

Given that sufficient wire remained, excess wire was cut
at the midpoint. The wire was then adapted to the distal
surface of the canine from the lingual aspect, in contrast to
the traditional buccal adaptation observed in Mayne’s appli-
ance.13 This lingual adaptation was chosen to reuse an
existing appliance while ensuring better stability and com-
fort for the patient. Following wire adaptation, the occlusion
was meticulously checked to ensure that there were no
discrepancies or high points that could affect the patient’s
bite or comfort.14 Finally, the modified appliance was
cemented using the luting consistency of Type I Glass Ion-
omer Cement (►Fig. 2; ►Fig. 3).

Completing this entire procedure in a single sitting was
crucial for minimizing the patient’s discomfort and anxiety,
reducing the number of dental visits, and decreasing chair-
side time. This approach also avoided the need for rebanding,
which could be distressing for a pediatric patient.15

Postoperative care instructions were effectively rein-
forced. The patient and her guardians were educated about

Fig. 1 Eruption status of 85 (A) and 75 (B) as appreciated on the intraoral periapical radiograph.
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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
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continues to rise worldwide.1 Neurological conditions im-
pact the central nervous system such as nerves, brain, and
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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-
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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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durability and patient comfort. Further research and devel-
opment could lead to more resilient and user-friendly appli-
ances, reducing the likelihood of complications such as those
encountered in this case.

In conclusion, the innovative modification of the broken
lingual arch space maintainer in this case highlights the
importance of cost-effective patient-centric solutions in
pediatric dentistry. This approach not only addresses imme-
diate clinical needs, but also ensures long-term benefits by
preserving space for proper dental development. This case
reinforces the value of regular follow-ups, patient education,
and adaptability of existing dental appliances to meet indi-
vidual patient needs effectively.

Conclusion

This case report demonstrates that modifying existing space
maintainers can be a novel and effective alternative to remaking
traditional fixed-space maintainers in pediatric dentistry. This
approach significantly reduces chairside time and the number of
appointments,which areparticularly beneficial for apprehensive
patients.15 By adapting and reusing the existing appliance, we
addressed both the financial constraints of the patient’s family
and the clinical need to maintain a proper dental arch space.

A properly fabricated and modified space maintainer can
effectively serve its purpose when monitored and kept under
the vigilance of a trained pediatric dentist.24 Regular follow-
ups and patient education are crucial to ensure the stability,
functionality, and overall oral health of the appliance.16,17 This
case highlights the importance of innovative, cost-effective
solutions in pediatric dentistry, ultimately improving patient
outcomes and comfort while maintaining the necessary
orthodontic function.

Data Availability Statement
Data supporting the findings of this study are available
upon request from the corresponding author.

Permission to Reproduce Material from Other Sources
No copyrighted material was used to create this case
report. All content was original or used with proper
authorization, and no permissions for reproduction
were required.

Patient Consent
The father (legal guardian) of the patient provided consent
for the publication of this case report, and the patient
provided assent.

Fig. 3 Appliance design (A1, A2: buccal views; B: lingual view; C: occlusal view).
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With the rapid evolution of dentistry, the design of space
maintainers has been updated periodically.6 Currently, space
maintainers encompass both fixed and removable applian-
ces. Although removable space maintainers offer restoration
of function and aesthetics, they have been observed to
exhibit lower patient compliance.7–9

In this case report, we present a novel approach for space
maintenance by modifying an existing space maintainer to
enhance its effectiveness. The concept of modification arose
from the need to address specific clinical challenges and to
improve patient outcomes. By integrating innovative design
features, the modified space maintainer aims to provide
better patient acceptance, reduce the need for multiple
appointments, address cost concerns, and repurpose mate-
rials that are typically consideredwaste.10 This report details
the clinical procedures involved in the modification process,
the rationale behind the design changes, and the outcomes
observed in the patient. Through this approach, we aimed to
highlight the potential benefits of customized space main-
tainers in managing premature primary tooth loss and
ensuring optimal dental development.

Case Report

An 8-year-old female presented to a rural center under the
flagship of A. B. Shetty Memorial Institute of Dental Sciences,
Mangalore, Karnataka, India, with a complaint of a broken
lingual arch spacemaintainer impingingon thelingualmucosa
of the lower anterior teeth. ►Fig. 2 the patient’s medical
history was unremarkable and she had no known allergies.

Upon clinical examination, it was evident that teeth 84
and 75 were severely decayed and nonrestorable, necessitat-
ing extraction. Additionally, no visible signs of erupting
successors were observed at the extraction sites.

To gather more information, a radiographic examination
of the extraction sites was performed. Radiographs revealed
that the lower right premolar (tooth 34) was erupting with
less than 2mm of overlying bone, indicating imminent

emergence. No space maintainer was needed; space super-
vision was deemed sufficient. Conversely, tooth 45 on the
lower left side had an overlying bone of approximately 4mm,
suggesting that eruption would not occur immediately
(►Fig. 1A and B). This highlights the need for continued
use of a space maintainer to preserve space and ensure
proper alignment of the dental arch until tooth 45 erupts.11

The patient presented with a broken lingual arch space
maintainer at the solder joint on one side of the appliance.
The broken appliance was decemented and the remaining
luting cement was thoroughly cleaned. The bands on both
sides were removed and the tooth was meticulously cleaned
to ensure that all residual luting cement was eliminated, thus
maintaining adequate oral hygiene. Topical fluoride varnish
was applied to prevent decay due to decalcification caused by
placement on the banded teeth.12 The patient was advised to
have the lingual arch refabricated; however, owing to finan-
cial constraints, the parents refused to opt for a new space
maintainer.

Given that sufficient wire remained, excess wire was cut
at the midpoint. The wire was then adapted to the distal
surface of the canine from the lingual aspect, in contrast to
the traditional buccal adaptation observed in Mayne’s appli-
ance.13 This lingual adaptation was chosen to reuse an
existing appliance while ensuring better stability and com-
fort for the patient. Following wire adaptation, the occlusion
was meticulously checked to ensure that there were no
discrepancies or high points that could affect the patient’s
bite or comfort.14 Finally, the modified appliance was
cemented using the luting consistency of Type I Glass Ion-
omer Cement (►Fig. 2; ►Fig. 3).

Completing this entire procedure in a single sitting was
crucial for minimizing the patient’s discomfort and anxiety,
reducing the number of dental visits, and decreasing chair-
side time. This approach also avoided the need for rebanding,
which could be distressing for a pediatric patient.15

Postoperative care instructions were effectively rein-
forced. The patient and her guardians were educated about

Fig. 1 Eruption status of 85 (A) and 75 (B) as appreciated on the intraoral periapical radiograph.
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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
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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-
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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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With the rapid evolution of dentistry, the design of space
maintainers has been updated periodically.6 Currently, space
maintainers encompass both fixed and removable applian-
ces. Although removable space maintainers offer restoration
of function and aesthetics, they have been observed to
exhibit lower patient compliance.7–9

In this case report, we present a novel approach for space
maintenance by modifying an existing space maintainer to
enhance its effectiveness. The concept of modification arose
from the need to address specific clinical challenges and to
improve patient outcomes. By integrating innovative design
features, the modified space maintainer aims to provide
better patient acceptance, reduce the need for multiple
appointments, address cost concerns, and repurpose mate-
rials that are typically consideredwaste.10 This report details
the clinical procedures involved in the modification process,
the rationale behind the design changes, and the outcomes
observed in the patient. Through this approach, we aimed to
highlight the potential benefits of customized space main-
tainers in managing premature primary tooth loss and
ensuring optimal dental development.

Case Report

An 8-year-old female presented to a rural center under the
flagship of A. B. Shetty Memorial Institute of Dental Sciences,
Mangalore, Karnataka, India, with a complaint of a broken
lingual arch spacemaintainer impingingon thelingualmucosa
of the lower anterior teeth. ►Fig. 2 the patient’s medical
history was unremarkable and she had no known allergies.

Upon clinical examination, it was evident that teeth 84
and 75 were severely decayed and nonrestorable, necessitat-
ing extraction. Additionally, no visible signs of erupting
successors were observed at the extraction sites.

To gather more information, a radiographic examination
of the extraction sites was performed. Radiographs revealed
that the lower right premolar (tooth 34) was erupting with
less than 2mm of overlying bone, indicating imminent

emergence. No space maintainer was needed; space super-
vision was deemed sufficient. Conversely, tooth 45 on the
lower left side had an overlying bone of approximately 4mm,
suggesting that eruption would not occur immediately
(►Fig. 1A and B). This highlights the need for continued
use of a space maintainer to preserve space and ensure
proper alignment of the dental arch until tooth 45 erupts.11

The patient presented with a broken lingual arch space
maintainer at the solder joint on one side of the appliance.
The broken appliance was decemented and the remaining
luting cement was thoroughly cleaned. The bands on both
sides were removed and the tooth was meticulously cleaned
to ensure that all residual luting cement was eliminated, thus
maintaining adequate oral hygiene. Topical fluoride varnish
was applied to prevent decay due to decalcification caused by
placement on the banded teeth.12 The patient was advised to
have the lingual arch refabricated; however, owing to finan-
cial constraints, the parents refused to opt for a new space
maintainer.

Given that sufficient wire remained, excess wire was cut
at the midpoint. The wire was then adapted to the distal
surface of the canine from the lingual aspect, in contrast to
the traditional buccal adaptation observed in Mayne’s appli-
ance.13 This lingual adaptation was chosen to reuse an
existing appliance while ensuring better stability and com-
fort for the patient. Following wire adaptation, the occlusion
was meticulously checked to ensure that there were no
discrepancies or high points that could affect the patient’s
bite or comfort.14 Finally, the modified appliance was
cemented using the luting consistency of Type I Glass Ion-
omer Cement (►Fig. 2; ►Fig. 3).

Completing this entire procedure in a single sitting was
crucial for minimizing the patient’s discomfort and anxiety,
reducing the number of dental visits, and decreasing chair-
side time. This approach also avoided the need for rebanding,
which could be distressing for a pediatric patient.15

Postoperative care instructions were effectively rein-
forced. The patient and her guardians were educated about

Fig. 1 Eruption status of 85 (A) and 75 (B) as appreciated on the intraoral periapical radiograph.
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