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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.

DOI https://doi.org/
10.1055/s-0044-1791708.
ISSN 2582-4287.

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

Creative Commons Attribution License, permitting unrestricted use,

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

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

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

THIEME

Review Article

Article published online: 2024-10-21

282

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

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

J Health Allied SciNU

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

Introduction

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

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

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

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

Keywords

► DNS
► rehabilitation
► neurological

conditions
► dynamic

neuromuscular
stabilization

► quality of life

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

DOI https://doi.org/
10.1055/s-0044-1791708.
ISSN 2582-4287.

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

Creative Commons Attribution License, permitting unrestricted use,

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

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

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

THIEME

Review Article

Article published online: 2024-10-21

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

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

J Health Allied SciNU

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

Introduction

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

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

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

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

Keywords

► DNS
► rehabilitation
► neurological

conditions
► dynamic

neuromuscular
stabilization

► quality of life

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

DOI https://doi.org/
10.1055/s-0044-1791708.
ISSN 2582-4287.

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

Creative Commons Attribution License, permitting unrestricted use,

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

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

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

THIEME

Review Article

Article published online: 2024-10-21

This article was initially published as Online First by Thieme Medical & Scientific Publishers 
Pvt. Ltd., and later included in the Issue compiled by Scientific Scholar.

Insights from Ayurveda for Diabetes,
Oral Health, and Their Interface
Biju Thomas1 Supriya Bhalerao2 Maya Indurkar3 Manas V. Vyas4 Sameer Mahajan5

P. L. Ravishankar6 Ashish Jain7 Ashish Kumar8 Vishakha Grover7

1Department of Periodontics, AB Shetty Memorial Institute of Dental
Sciences (ABSMIDS), Mangalore, Karnataka, India

2Obesity-Diabetes Laboratory, Interactive Research School for Health
Affairs, Pune, Maharashtra, India

3Department of Periodontology, Government Dental College and
Hospital, Aurangabad, Maharashtra, India

4Head Regulatory Affairs, Colgate-Palmolive (India) Ltd., Mumbai,
Maharashtra, India

5MD Ayurveda Medicine, Uranus Health Home and Research Center,
Mulund, East Mumbai

6Department of Periodontics, SRM Kattankulathur Dental College,
Potheri, Tamil Nadu, India

7Department of Periodontology, Dr. H. S. J. Institute of Dental
Sciences, Punjab University, Chandigarh, India

8Department of Periodontology, Dental College, Regional Institute of
Medical Sciences (RIMS), Imphal, Manipur, India

J Health Allied SciNU

Address for correspondence Biju Thomas, MDS, Department of
Periodontics, AB Shetty Memorial Institute of Dental Sciences
(ABSMIDS), Nitte (Deemed to be University), Mangalore 575018,
Karnataka, India (e-mail: bijuthomas172230@gmail.com).

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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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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A provisional diagnosis of right chronic otitis media with
Ludwig’s angina was made. Patient was immediately put on
intravenous antibiotics, after which there was improvement
in dysphagia and oropharyngeal and hypopharyngeal edema
subsided.

Contrast-enhanced computed tomography showed right
mastoid abscess extending to posterior and anterior bellies
of right digastricmuscles. Diffuse inflammation of structures
of right side of neck and pharynx was noted. There was
nonenhancing hyper-density in the right mastoid with oblit-
eration ofmastoid air cells. Inferomedially, therewas erosion
of mastoid wall and extension of content into the posterior
belly of digastric muscle, which appeared thickened with
heterogenous enhancement (►Fig. 2A, B).

In magnetic resonance imaging, there was peripheral
enhancing collection within the right mastoid with erosion
of medial cortex and extending into the right digastric
muscle—suggestive of mastoid abscess with extension to
the floor of mouth. Bony erosions of the skull base with focal
enhancing thickening of the adjacent pachymeninges were
noted, which was suggestive of meningitis (►Fig. 3).

A diagnosis of right coalescent mastoiditis with extension
into the posterior belly of right digastric muscle was made.
Patient was immediately started on intravenous antibiotics.
Mastoid abscess was drained by postaural incision and
removing the outer cortical bone (►Fig. 4).

A 4 cm transverse incisionwasmade 2 cm below the right
angle of mandible, the neck abscess was traced along the
posterior belly of right digastric muscle, and 15mL pus was
drained.

As canal wall was severely oedematous and the normal
landmarks were lost, the middle ear inspection was planned
in a staged manner and the patient was convinced regarding
the need for further surgery.

Pus drained from both the neck abscess and the mastoid
cavity was sent for culture and sensitivity testing. The right
ear swab and pus from mastoid abscess showed growth of
methicillin-resistant Staphylococcus aureus, whereas pus
from the neck abscess showed growth of Klebsiella pneumo-
niae. Both the organismswere sensitive only to Linezolid. The
patient was treated with intravenous Linezolid 600mg,
twice a day for 7 days. On the third postoperative day, we
could visualize the tympanic membrane on otoendoscopy.
The right ear canal and the tympanic membrane were nearly
normal after 1 month of follow-up with minimum conduc-
tive hearing loss.

Fig. 1 (a) right external auditory canal wall edema and granulation
tissue; (b) * shows swelling in the right submandibular region which
patient had presented with.

Fig. 2 (a) CECT head axial section * showing obliteration of right
mastoid air cells; (b) CECT head coronal section * showing mastoid
abscess extension into right digastric muscle.

Fig. 3 MRI head axial section.
* showing right digastric muscle abscess.

Fig. 4 Intraoperative picture of right mastoid abscess drainage by
postaural incision and cortical mastoidectomy.
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Background

Acutemastoiditis leading to deep neck abscesses like Citelli’s
abscess and Bezold’s abscess has become very rare in the
present antibiotic era.1 When the pus from the mastoid tip
drains down along the posterior belly of the digastric muscle
to the occipital and cervical region, it is known as Citelli’s
abscess.2

In immunocompromised conditions like diabetesmellitus
and human immunodeficiency virus/acquired immune defi-
ciency syndrome, patients are more prone to atypical com-
plications like deep neck space infections.3 Timely
recognition has a key role in the management and in case
of any delay, there are high chances of airwayobstruction and
mediastinitis due to descending infection.4

These are rare complications of otologic origin. As initial
manifestations appear to be nonthreatening, it can lead to a
delay in diagnosis. High level of clinical suspicion and the
early use of imaging can avoid dreaded complications in
these patients.5 Early broad-spectrum antibiotics and man-
agement of diabetes and other immunocompromised con-
ditions can prevent complications. Culture and sensitivity
testing of the ear discharge and treatment with appropriate
antibiotics play a major role in the timely management of

these cases.6 Cases with diagnoses ofmultiple abscessesmay
involve multiple causative organisms, thereby requiring
separate culture and sensitivity testing of pus drained
from each site.

Case Presentation

A 70-year-oldmale, a known case of type II diabetesmellitus,
systemic hypertension, and dilated cardiomyopathy onmed-
ications, presented with complaints of foul-smelling dis-
charge from the right ear since 1 month along with
dysphagia and pain in the upper part of right side of the
neck since 1 week.

On examination, purulent discharge was noted in the
right ear canal along with granulation tissue in the floor of
the external auditory canal and tenderness in the right
mastoid area. The right tympanic membrane was not visual-
ized clearly because of ear canal wall edema (►Fig. 1A).

Bilateral tonsils, posterior pillars, and posterior pharyn-
gealwallwere congested. Onvideo laryngoscopy, a bulgewas
noted in the posterior pharyngeal wall along with inflam-
mation of aryepiglottic folds. A tender and diffuse swelling
was noted over the right side of the neck below themandible
(►Fig. 1B).
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Abstract Middle ear and the tympanic membrane are complex structures. Anatomy is destroyed
in cases with extensive inflammation. It is better to avoid middle ear surgical
intervention in such cases until the inflammation subsides. Here, we present a 70-
year-old immunocompromised male, who presented with foul-smelling discharge from
the right ear and a painful swelling over right side of the neck, diagnosed as a case of
coalescentmastoiditis with abscess along the digastricmuscle. Patient was successfully
managed with initial incision and drainage of the abscesses and intravenous antibiotics
without manipulating the middle ear and external auditory canal.
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Background

Acutemastoiditis leading to deep neck abscesses like Citelli’s
abscess and Bezold’s abscess has become very rare in the
present antibiotic era.1 When the pus from the mastoid tip
drains down along the posterior belly of the digastric muscle
to the occipital and cervical region, it is known as Citelli’s
abscess.2

In immunocompromised conditions like diabetesmellitus
and human immunodeficiency virus/acquired immune defi-
ciency syndrome, patients are more prone to atypical com-
plications like deep neck space infections.3 Timely
recognition has a key role in the management and in case
of any delay, there are high chances of airwayobstruction and
mediastinitis due to descending infection.4

These are rare complications of otologic origin. As initial
manifestations appear to be nonthreatening, it can lead to a
delay in diagnosis. High level of clinical suspicion and the
early use of imaging can avoid dreaded complications in
these patients.5 Early broad-spectrum antibiotics and man-
agement of diabetes and other immunocompromised con-
ditions can prevent complications. Culture and sensitivity
testing of the ear discharge and treatment with appropriate
antibiotics play a major role in the timely management of

these cases.6 Cases with diagnoses ofmultiple abscessesmay
involve multiple causative organisms, thereby requiring
separate culture and sensitivity testing of pus drained
from each site.

Case Presentation

A 70-year-oldmale, a known case of type II diabetesmellitus,
systemic hypertension, and dilated cardiomyopathy onmed-
ications, presented with complaints of foul-smelling dis-
charge from the right ear since 1 month along with
dysphagia and pain in the upper part of right side of the
neck since 1 week.

On examination, purulent discharge was noted in the
right ear canal along with granulation tissue in the floor of
the external auditory canal and tenderness in the right
mastoid area. The right tympanic membrane was not visual-
ized clearly because of ear canal wall edema (►Fig. 1A).

Bilateral tonsils, posterior pillars, and posterior pharyn-
gealwallwere congested. Onvideo laryngoscopy, a bulgewas
noted in the posterior pharyngeal wall along with inflam-
mation of aryepiglottic folds. A tender and diffuse swelling
was noted over the right side of the neck below themandible
(►Fig. 1B).
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Abstract Middle ear and the tympanic membrane are complex structures. Anatomy is destroyed
in cases with extensive inflammation. It is better to avoid middle ear surgical
intervention in such cases until the inflammation subsides. Here, we present a 70-
year-old immunocompromised male, who presented with foul-smelling discharge from
the right ear and a painful swelling over right side of the neck, diagnosed as a case of
coalescentmastoiditis with abscess along the digastricmuscle. Patient was successfully
managed with initial incision and drainage of the abscesses and intravenous antibiotics
without manipulating the middle ear and external auditory canal.
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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.

DOI https://doi.org/
10.1055/s-0044-1791708.
ISSN 2582-4287.

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

Creative Commons Attribution License, permitting unrestricted use,

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

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

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

THIEME

Review Article

Article published online: 2024-10-21

283

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

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

J Health Allied SciNU

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

Introduction

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

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

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

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

Keywords

► DNS
► rehabilitation
► neurological

conditions
► dynamic

neuromuscular
stabilization

► quality of life

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

DOI https://doi.org/
10.1055/s-0044-1791708.
ISSN 2582-4287.

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

Creative Commons Attribution License, permitting unrestricted use,

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

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

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

THIEME

Review Article

Article published online: 2024-10-21

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

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

J Health Allied SciNU

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

Introduction

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

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

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

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

Keywords

► DNS
► rehabilitation
► neurological

conditions
► dynamic

neuromuscular
stabilization

► quality of life

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

DOI https://doi.org/
10.1055/s-0044-1791708.
ISSN 2582-4287.

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

Creative Commons Attribution License, permitting unrestricted use,

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

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

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

THIEME

Review Article

Article published online: 2024-10-21

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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A provisional diagnosis of right chronic otitis media with
Ludwig’s angina was made. Patient was immediately put on
intravenous antibiotics, after which there was improvement
in dysphagia and oropharyngeal and hypopharyngeal edema
subsided.

Contrast-enhanced computed tomography showed right
mastoid abscess extending to posterior and anterior bellies
of right digastricmuscles. Diffuse inflammation of structures
of right side of neck and pharynx was noted. There was
nonenhancing hyper-density in the right mastoid with oblit-
eration ofmastoid air cells. Inferomedially, therewas erosion
of mastoid wall and extension of content into the posterior
belly of digastric muscle, which appeared thickened with
heterogenous enhancement (►Fig. 2A, B).

In magnetic resonance imaging, there was peripheral
enhancing collection within the right mastoid with erosion
of medial cortex and extending into the right digastric
muscle—suggestive of mastoid abscess with extension to
the floor of mouth. Bony erosions of the skull base with focal
enhancing thickening of the adjacent pachymeninges were
noted, which was suggestive of meningitis (►Fig. 3).

A diagnosis of right coalescent mastoiditis with extension
into the posterior belly of right digastric muscle was made.
Patient was immediately started on intravenous antibiotics.
Mastoid abscess was drained by postaural incision and
removing the outer cortical bone (►Fig. 4).

A 4 cm transverse incisionwasmade 2 cm below the right
angle of mandible, the neck abscess was traced along the
posterior belly of right digastric muscle, and 15mL pus was
drained.

As canal wall was severely oedematous and the normal
landmarks were lost, the middle ear inspection was planned
in a staged manner and the patient was convinced regarding
the need for further surgery.

Pus drained from both the neck abscess and the mastoid
cavity was sent for culture and sensitivity testing. The right
ear swab and pus from mastoid abscess showed growth of
methicillin-resistant Staphylococcus aureus, whereas pus
from the neck abscess showed growth of Klebsiella pneumo-
niae. Both the organismswere sensitive only to Linezolid. The
patient was treated with intravenous Linezolid 600mg,
twice a day for 7 days. On the third postoperative day, we
could visualize the tympanic membrane on otoendoscopy.
The right ear canal and the tympanic membrane were nearly
normal after 1 month of follow-up with minimum conduc-
tive hearing loss.

Fig. 1 (a) right external auditory canal wall edema and granulation
tissue; (b) * shows swelling in the right submandibular region which
patient had presented with.

Fig. 2 (a) CECT head axial section * showing obliteration of right
mastoid air cells; (b) CECT head coronal section * showing mastoid
abscess extension into right digastric muscle.

Fig. 3 MRI head axial section.
* showing right digastric muscle abscess.

Fig. 4 Intraoperative picture of right mastoid abscess drainage by
postaural incision and cortical mastoidectomy.
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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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Discussion

Presence of external auditory canal infection is a relative
contraindication for tympanoplasty and middle ear recon-
structive surgeries in our clinical practice. There are hardly
any articles regarding the standard criteria for status of ear
canal skin in tympanoplasties and middle ear surgeries. We
could find only one article regarding otomycosis of external
auditory canal in tympanoplasty.7 For middle ear surgery,
canal skin plays a crucial role. The presence of canal wall
inflammation may affect the tympanomeatal flap elevation
in middle ear surgeries.

In the presence of extensive edema of the ear canal, the
visualization of middle ear structures is difficult. Once the
infection is under control, the normal landmarks will be clear.
In this case, we avoided canal wall manipulation while drain-
ing the mastoid abscess as it was difficult to find the normal
anatomical landmarks. Following treatment with abscess
drainage and intravenous antibiotics, the ear canal andmiddle
ear inflammation also subsided. We would like to highlight
here that extensive surgeries should be avoided when land-
marks are not clear, and can be done as a staged procedure.

Both gram-positive and gram-negative organisms are
known to cause middle ear infections. The common organ-
isms are S. aureus, Pseudomonas, Escherichia coli, Klebsiella,
etc. Linezolid and vancomycin are highly sensitive against
Staphylococcus. Amoxicillin followed by doxycycline, amika-
cin, and levofloxacin are the other sensitive drugs. Gram-
negative organisms like Pseudomonas and Klebsiella are
sensitive to meropenem and amikacin.8

The most commonly isolated organisms in head and neck
abscesses are S. aureus and Bacteroides species.9 In deep neck
space infection, the bacteriology is usually polymicrobial,
including both aerobic and anaerobic bacteria. Streptococcus
pyogenes and S. aureus are the most common aerobic bacte-
ria, whereas Peptostreptococcus species, Prevotella species,
Propionibacterium species, and Fusobacterium species are
the most common anaerobic bacteria.10 The most common
bacteria in diabetic patients is Klebsiella pneumoniae.11

In our patient, the organisms were different in the two
abscesses even though the neck abscess had originated from
the mastoid abscess itself. So, we would also like to highlight
here that whenever abscesses are drained at multiple sites,
even if the origins are the same, drained pus from each site
should be sent for culture and sensitivity testing separately.
Here, although both organisms were different, both were
sensitive to Linezolid.

Citelli’s abscess occurs either due to direct extension from
mastoid tip area through fascial or subcutaneous plane or

mastoid emissary vein. Radiological imaging is mandatory
prior to incision and drainage to rule out associated compli-
cations. Drainage of pus will relieve pain, hence improving
the patient’s condition and it will inhibit further spread to
the intracranial cavity.

Conclusion

Surgical manipulation of the middle ear or external audi-
tory canal wall should be avoided in such cases with severe
canal wall edema or inflammation. In cases with multiple
abscesses or multiple sites of pus collection, the drained
pus should be sent for culture and sensitivity testing
separately for each site as the microorganisms involved
can be different for each site. This will help in providing
appropriate antibiotic coverage for the respective causa-
tive organisms.
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A provisional diagnosis of right chronic otitis media with
Ludwig’s angina was made. Patient was immediately put on
intravenous antibiotics, after which there was improvement
in dysphagia and oropharyngeal and hypopharyngeal edema
subsided.

Contrast-enhanced computed tomography showed right
mastoid abscess extending to posterior and anterior bellies
of right digastricmuscles. Diffuse inflammation of structures
of right side of neck and pharynx was noted. There was
nonenhancing hyper-density in the right mastoid with oblit-
eration ofmastoid air cells. Inferomedially, therewas erosion
of mastoid wall and extension of content into the posterior
belly of digastric muscle, which appeared thickened with
heterogenous enhancement (►Fig. 2A, B).

In magnetic resonance imaging, there was peripheral
enhancing collection within the right mastoid with erosion
of medial cortex and extending into the right digastric
muscle—suggestive of mastoid abscess with extension to
the floor of mouth. Bony erosions of the skull base with focal
enhancing thickening of the adjacent pachymeninges were
noted, which was suggestive of meningitis (►Fig. 3).

A diagnosis of right coalescent mastoiditis with extension
into the posterior belly of right digastric muscle was made.
Patient was immediately started on intravenous antibiotics.
Mastoid abscess was drained by postaural incision and
removing the outer cortical bone (►Fig. 4).

A 4 cm transverse incisionwasmade 2 cm below the right
angle of mandible, the neck abscess was traced along the
posterior belly of right digastric muscle, and 15mL pus was
drained.

As canal wall was severely oedematous and the normal
landmarks were lost, the middle ear inspection was planned
in a staged manner and the patient was convinced regarding
the need for further surgery.

Pus drained from both the neck abscess and the mastoid
cavity was sent for culture and sensitivity testing. The right
ear swab and pus from mastoid abscess showed growth of
methicillin-resistant Staphylococcus aureus, whereas pus
from the neck abscess showed growth of Klebsiella pneumo-
niae. Both the organismswere sensitive only to Linezolid. The
patient was treated with intravenous Linezolid 600mg,
twice a day for 7 days. On the third postoperative day, we
could visualize the tympanic membrane on otoendoscopy.
The right ear canal and the tympanic membrane were nearly
normal after 1 month of follow-up with minimum conduc-
tive hearing loss.

Fig. 1 (a) right external auditory canal wall edema and granulation
tissue; (b) * shows swelling in the right submandibular region which
patient had presented with.

Fig. 2 (a) CECT head axial section * showing obliteration of right
mastoid air cells; (b) CECT head coronal section * showing mastoid
abscess extension into right digastric muscle.

Fig. 3 MRI head axial section.
* showing right digastric muscle abscess.

Fig. 4 Intraoperative picture of right mastoid abscess drainage by
postaural incision and cortical mastoidectomy.
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