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Post-traumatic Abdominal Wall Hernia with
Transmesocolic Hernia: A Case Report
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Abstract

Traumatic abdominal wall hernia is rare, with incidence of 1%. There is a disruption in the abdominal wall musculature along
with fascial defect. This can occur due to high-velocity trauma or rather alternatively due to low-velocity trauma against a small
blunt object. Transmesocolic hernia is a subtype of internal hernia with an incidence of 8%. We present a case of 29-year-
old male with high-velocity road traffic accident with intra-operative findings of abdominal wall disruption along with internal
herniation of gangrenous bowel segment. Resection of gangrenous bowel with temporary ileostomy was done initially. The

stoma was closed at a later date.

Key words: Internal hernia, Transmesocolic hernia, Traumatic abdominal wall hernia

INTRODUCTION

Traumatic abdominal wall hernia or TAWH is a rare
entity among the hernias, with reported incidence of
approximately 1%.1" In TAWH, there is breach in the
abdominal wall musculature with fascial defect, leaving
the skin without any breach within, caused due to high-
velocity trauma. TAWH was first reported in 1906.” The
criterion for a hernia is to be labeled as TAWH is the
absence of hernia before trauma, absence of breach in
skin, and presence of abdominal hernia. Internal hernia
indicates herniation of bowel within the peritoneal cavity.
Transmesocolic hernia is a type of internal hernias which
can either be congenital or acquired post-surgery or trauma.
In order of frequency, these are paraduodenal hernias
(53%), pericecal (13%), transmesenteric (8%), hernias
through the foramen of Winslow (8%), supravesical and
pelvic (6%), intersigmoid (6%), and finally, transomental
(1-4%).” In this study, we report a case of TAWH with a
transmesocolic hernia.P’
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CASE REPORT

A 29-year-old gentleman presented to the emergency
ward of our hospital with alleged history of road traffic
accident with polytrauma. The patient was sitting on the
front passenger seat of a 4 wheeler with seatbelt on, when
his vehicle collided with a heavy vehicle on a highway. He
was taken to a primary center nearby wherein first aid was
provided to him and then was referred to a tertiary center.

On presentation, he had his vitals: Pulse rate, blood
pressure, and respiration rate within normal limits with
GCS of 15/15. His primaty symptom was abdominal
pain which was acute in onset, colicky in nature and
continuous, generalized, transiently relieved on analgesics
and was associated with nausea. The patient was provided
management according to advanced trauma life support
protocol on arrival to the casualty. On detailed per abdomen
examination, his abdomen was distended with bluish
discoloration of periumbilical skin with multiple linear
abrasions over the abdomen [Figure 1] and bilateral lower
limbs. On palpation, he had generalized tenderness and
guarding present.

After primary survey, e-FAST was done which was
suggestive of minimal fluid in the abdominal cavity. X-ray
chest and X-ray Pelvis and Both Hips( X-ray PBH) were
unremarkable. The patient did not have any known co-

Corresponding Author: Dr. Prarthana Bandekar, 1401, Spiro Tower, V B Phadke Road, Neelam Nagar, Mulund (East), Mumbai - 400 081,

Maharashtra, India.
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morbidities. After adequate fluid resuscitation and analgesics,
the patient was shifted for contrast-enhanced computed
tomography (CT) abdomen and pelvis with IV contrast
which revealed the following findings - 7.6 cm X 5 cm sized
defectin the supraumbilical region in the anterior abdominal
wall through which omentum and bowel loops were seen
herniating, Minimal free fluid was seen in the herniated sac
with fat stranding and minimal free fluid in the pelvic cavity,
suggestive of hemoperitoneum. Significant short segment
narrowing of celiac trunk with 80% luminal compromise for
alength of 9 mm was seen at its origin with 7 mm X 4 mm
hypodense filling defect, suggestive of chance of it being a
thrombus [Figure 2].

The patient was taken for emergency exploratory
laparotomy with due written informed consent. A transverse
incision was taken in view of periumbilical hematoma.
Intraoperatively following findings were seen; A 25 cm
segment of gangrenous small bowel [Figure 3] was noted
approximately 15 cm proximal to ileoceacal junction which
was seen herniating though the defect in the anterior
abdominal wall. There was also a tear in the mesentery of
the same as well as adjacent small bowel through which the
herniated gangrenous bowel was seen protruding causing
internal herniation. There is no evidence of any solid organ
trauma and rest of the peritoneal cavity was unremarkable.
Resection of the gangrenous bowel segment was done and

a temporary double barrel ileostomy was taken out. The
transverse abdominal wall incision was closed enmass.

The patient was initially shifted to the intensive care unit
for immediate post-operative management. The rest of
the course of the patient in the hospital was uneventful.
The patient was discharged with stoma and was later
re-admitted for stoma closure after 8 months which was
uneventful as well.

DISCUSSION

TAWH is caused by herniation of visceral organ or a part
of it through disrupted musculature and fascia following
trauma, when the skin is intact and there is no prior
evidence of hernia detected at the site of injury.!

For abdominal wall disruption to occur, the traumatic force
must be abrupt, tangential, and powerful enough to cause an
acute rise in intra-abdominal pressure leading to TAWH.F7

Wood e al® described two forms of TAWH:

The first is sustained with high-velocity trauma, such as
a motor vehicle crash or a fall from a height. Associated
intra-abdominal visceral injury is common and depends
on the location of the herniation. Infraumbilical ventral
hernias are rarely associated with intra-abdominal injury.”
Supraumbilical and flank hernias have a higher incidence
with both solid and hollow organ injuries. The fascial defect
is generally large.['!

The second type is caused by low-velocity impact against a
small blunt object, such as a bicycle handlebar infrequently
associated with intra-abdominal injuries.!"

Patients usually complaints of a bulge in the abdominal
wall that is tender on palpation. Clinically, a subcutaneous

fluctuant swelling may be seen that may or may not be
g may y y
reducible. '

Abdominal wall bruising and ecchymosis are common
presentations.

Figure 2: Contrast-enhanced computed tomography abdomen and pelvis plates demonstrating herniation of bowel loops through
anterior abdominal wall
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Figure 3: Gangrenous segment of small bowel with
mesenteric tear

CT scan with intravenous contrast should be used as a
diagnostic modality in vitally stable patients with blunt
abdominal trauma and suspected TAWH.["]

Complications due to internal herniation can be either
early or late following injury. Early complications can be
bowel wall ischemia and perforation. Bowel perforation
is caused by the high-energy blow to the abdomen, direct
injury to an intestinal wall or blood vessels, or as a result of
strangulation. Due to such high risk of complications, the
need for high degree of suspicion and timely interventions
is of utmost importance to reduce the level of resection
required along with associated high morbidity and mortality
with such hernia.'?

Late complications include recurrent abdominal wall
herniation due to the breakdown of the primary repair
and delayed bowel obstruction due to entrapment of the
bowel in an unrecognized or concealed hernia.!"’

CONCLUSION

Acute TAWH are usually rare, thus in vitally stable patient,
a CT scan with IV contrast should be performed after
primary resuscitation of the patient and careful attention
given to the abdominal wall and muscular insertions.

Delay in repair of such hernia canlead to complications such
as strangulation of bowel and necrosis leading to resection
of the strangulated bowel and anastomosis or exteriorization,
and hence, eatly operative measures should be taken.

Primary closure of the defect may be performed if a
tension-free approximation can be obtained. If this is not
teasible, prosthetic mesh closure is the preferred option.

However, the ideal time for definitive management of such
hernia remains a topic of continued discussion.
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Replacement of Defective Restorations in Posterior
Teeth: An Inlay Case Series
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Abstract

The restoration of severely damaged teeth can be a real challenge for dental practitioners to follow the rules of contemporary
conservative dentistry and preserve as much tooth structure as possible. Inlays are a type of indirect restoration that is used to restore
extensively damaged or decayed teeth. Inlays are an alternative to a direct restoration which is used to fill cavities and are made
up of metal, amalgam, composite, and ceramic and then cemented onto the tooth surface to make the tooth in proper functioning.

Key words: Ceramic inlay, Indirect composite inlay, Metal inlay, Posterior restoration, Resin cement

INTRODUCTION

Anideal restoration has required the development of several
restorative techniques and materials. Although metallic
alloys were used due to their favorable physiomechanical
properties, to enhance the development of materials with
better performance to accomplish clinical requirements
and meet the patient’s esthetic expectations.!"

Although amalgam and gold have illustrated persistent
clinical success and biocompatibility, novel tooth-colored
restorations provide an esthetic appearance and preserve the
sound tooth structure.”? Nowadays, composite materials and
non-metallic ceramic restorations are most commonly used.!

According to Jose efal., the first generation of an indirect
resin composite was used in the early 1980s. Although
there is a successful accomplishment in a direct composite
restoration, using composite restoration with indirect or
extra-oral methods remains obscure.?

Ceramic materials have relatively high compressive strength,
low flexural strength, and fracture toughness, but the
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limitation is the brittleness of this material and the high
potential of wearing the enamel or resin restoration of the
antagonist’s teeth. Nowadays, ceramic compositions have
added an abrading potential of dental enamel which appears
as natural teeth, which have less aggtessive behavior.!"

There are certain indications and contraindications of
indirect inlay;

INDICATIONS

Large restorations

e Faulty restorations or repeated fracture
Restorations within the body of the tooth that does
not require cuspal coverage

e Difficulty in achieving good contact and contour or
occlusion using direct restorations.”!

CONTRAINDICATIONS

e Poor oral hygiene

e Parafunctional habits and heavy occlusal forces
e Developing deciduous teeth

e Extensive caties!!

ADVANTAGES OF INLAYS

These are the indirect restoration that is used to restore
extensively damaged or carious teeth when compared to
direct restorations.

Corresponding Author: Dr. Juhi Dubey, 173/16, Om Nagar Chamunda Colony, Jaisinghpura, Mathura, Uttar Pradesh, India.
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e Strong and durable

Provides natural tooth appearance:

e For example., ceramic inlays have excellent esthetic
and are almost indistinguishable from the surrounding
sound tooth

e  Ceramic inlays have better physical properties than
composite restorations!”

e Aim to achieve better contact and contours because
they are custom-made and fabricated in the laboratory!"

® Less microleakage and less post-operative sensitivity
than direct resin composite fillings.!

DISADVANTAGES

Higher cost, due to the need for a dental laboratory
e Lengthier process as two appointments are required

L.e., increased chair time for the patient

Marginal leakage and staining

Technique sensitive.”

Despite all these advantages, the longevity and success of
this type of restoration depend on the correct indication,
the clinical experience of the operator, and the accurate
work of the laboratory technician.! The aim of this case
report is to restore the faulty restoration with indirect
restoration to make the tooth functional by conserving
the intact facial and lingual enamel and maintaining the
healthy periodontium and thus prolonging the longevity
of the restoration.

CLINICAL PROCEDURE

Case-1

A 21-year-old female patient reported to the department
of conservative dentistry and endodontics with the chief
complaint of food lodgment in the left lower back region of
mouth for the past 1 month. The medical history was not
significant. The patient had undergone restoration irt 36.
On clinical examination, there was a faulty restoration in irt
36 [Figure 1a]. The pulp vitality test with cold test (Rocko
Endo-Frost, Coltene) showed a normal response, and on
electric pulp, testing (Waldent) showed a positive response.
On radiographic examination, fractured restoration with
proximal caries Irt 36 was seen [Figure 1b]. The final
diagnosis of reversible pulpitis irt 36 was made.

The final treatment plan was indirect composite inlay irt
36. All the procedures were explained to the patient and
written informed consent was taken.

In the first appointment
The faulty restoration was removed, and cavity preparation

Figure 1: (a) Pre-operative picture (b) pre-operative radiograph
(c) cavity preparation (d) cast (e) post-operative radiograph
(f) post-operative picture

was done for inlay restoration [Figure 1c] with no sharp
angles; slightly flared walls of 8°-10° and a minimum
preparation depth of 1.5 mm. After cavity preparation, the
impression was made using a polyvinyl silicone material,
cast was made [Figure 1d] and shade selection was done.

In the second appointment

The inlay was placed on the prepared tooth surface, and the
contact points were checked. The tooth surface was etched
for 20 s, rinse and dried, and apply the bonding system.
Pre-treatment of restoration was done by sandblasting. The
treatment of tooth surface allows with etchant and bonding
agent which cause microlocking in enamel and hybrid layer
in dentin by tangling between adhesive system and dentin
collagen matrix thus allowing the adhesion of composite.
A thin layer of dual-cure composite resin (Sirona, Dentsply)
was applied to the inner surface of the restoration. After that
inlay was placed in the prepared cavity and excess material is
removed with the probe, occlusion was checked and flossing
was done on proximal surfaces before polymerization. The
final step includes the polymerization of tooth walls for 60
s, polishing, and finishing using diamond burs and disks,
and a radiograph was taken [Figure le and f].

Case-2
A 28-year-old female patient reported to the department
of conservative dentistry and endodontics with the chief
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complaint of dislodged restoration in the left lower back
region of the mouth for the past 2 months. The medical
history was not significant. The patient had undergone
restoration irt 36. On clinical examination, there was a
faulty restoration in irt 36 [Figure 2a]. The pulp vitality
test with cold test (Roeko Endo-Frost, Coltene) showed
a normal response, and on electric pulp, testing (Waldent)
showed a positive response. On radiographic examination,
fractured restoration with proximal caries Irt 36 was seen
[Figure 2b]. The final diagnosis of reversible pulpitis irt
36 was made. The final treatment plan was metal inlay irt
36. All the procedures were explained to the patient and
written informed consent was taken.

The initial old restoration was removed and inlay cavity
preparation was made [Figure 2¢| which extended 1mm
into dentin at the central fossa. For inlay cavity preparation,
the pulpal floor should be flat over most of its extent.
Moreover, the pulpal depth should be 1-1.5 mm from the
DE]J. Burs 169 L were used for giving 3°-5° divergence
and bur no. 8862 for giving bevels. After cavity preparation,
the impression was made using polyvinyl silicone material,
and a cast was made |[Figure 2d].

The inlay is tried in [Figure 2e] and cementation was done
as discussed earlier. Post-operative radiograph was taken

[Figure 2f].

Case-3

A 30-year-old female patient reported to the department
of conservative dentistry and endodontics with the chief
complaint of dislodged restoration in the left lower back
region of the mouth for the past 1 month. The medical
history was not significant. The patient had undergone
restoration irt 36. On clinical examination, there was a
faulty restoration in irt 36. The pulp vitality test with
cold test (Roeko Endo-Frost, Coltene) showed a normal
response, and electric pulp testing (Waldent) showed a
positive response. On radiographic examination, fractured
restoration with proximal caries Irt 36 was seen [Figure 3a].
The final diagnosis of reversible pulpitis irt 36 was made.
The final treatment plan was ceramic inlay irt 36. All the
procedures were explained to the patient and written
informed consent was taken.

The old restoration was removed. An inlay cavity
preparation was made [Figure 3b], in which the pulpal
floor should be flat over most of its extent. The occlusal
divergence per wall is kept at 6°-8°. The depth of the
occlusal step is in the range of 1.5-2.0 mm. The width of
the isthmus should be a minimum of 1.5 mm and the axial
reduction in the proximal box also on average be 1.5 mm.
After cavity preparation, the impression was made using
polyvinyl silicone material [Figure 3¢|, and a cast was made

Figure 2: (a) Pre-operative radiograph (b) pre-operative picture
(c) cavity preparation (d) cast (e) post-operative picture
(f) post-operative radiograph

Figure 3: (a) Pre-operative radiograph (b) cavity preparation
(c) polyvinyl impression (d) cast (e) post-operative picture
(f) post-operative radiograph

[Figure 3d] and send to the laboratory for fabrication. The
inlay was tried in [Figure 3e| and cementation was done
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as above cases. A post-operative radiograph was taken
[Figure 3f].

DISCUSSION

The primary emphasis for dentistry now is the preservation
of tooth structure and reinforcement of tooth by reducing
the fracture incidence of the restored tooth.”

Newer modifications of composite resin and adhesive
systems are increasing the demand for esthetic restorations
in both anterior and posterior teeth. Depending on the
respective clinical indication, resin composite materials are
suitable for both direct and indirect restorations.”!

According to various clinical studies, composite resin
restorations have the advantage to be more user-friendly and
less expensive than ceramic inlay.”! The indirect composite
resins are superior in esthetics, hue, and reduced post-
operative sensitivity than the direct composite.'”” Moreover,
indirect restorations are more successful to achieve great
morphology of the tooth and ideal proximal contacts.
Another advantage is better integtity of the tooth/restoration
interface which can result in increased longevity and reduced
marginal leakage. The indirect composite resin provides
greater stress distribution and reparability and it has lower cost
and ease of manageability compared to ceramic materials.”

In past years, silver amalgam was the oldest restorative
material. It has good compressive strength but the drawback
of this material was fracture of the restoration when used in
large cavities. The composite is a tooth-colored restorative
material but it has several disadvantages such as less strength,
polymerization shrinkage, and hypersensitivity. Stainless steel
or porcelain fused to metal or all ceramic are indicated for
extensive caries but the limitations are not being conservative,
thus the best treatment for proximal caries is Class 11 inlay
cast restoration. The inlay is advisable for conservative
restoration as it has the advantage of well-compressive
strength which can withstand to heavy masticatory forces."!

Recreating the original anatomy of the tooth resembling its
natural appearance is a big challenge for the dentist. A good

personalized smile comprises shade, shape, and surface
texture of the material which preserves sound tooth structure
using a minimally invasive bonded restoration leading to less
trauma and a superior prognosis. Hence, ceramic inlays are in
great demand and acceptance in the field of esthetic dentistry.
The excessively wide cavities may preclude the use of direct
posterior composite restorations and here, the indirect
restorations came into action for restoration of the tooth, as
they found it superior over direct restorations in numerous
ways, such as high biocompatibility, they do not encourage the
concentration of dental plaque in their surfaces with perfect
color stability, and ceramic stronger than composite resins
and offers superior physical properties.”

CONCLUSION

Indirect restorations provide excellent esthetics, better
contact and contour, and longevity of the restoration in
posterior dental arches.
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Abstract

Acute coronary syndrome (ACS) continues to be a leading reason for premature death in both developing and developed nations
despite significant advancements in its prevention and therapy. The initial period following an ACS is very critical with chances
of risk of recurrent episodes; hence, the stabilization of susceptible coronary plaques is warranted. Statins have been strongly
recommended for the prevention and management of cardiac diseases in several clinical guidelines for two decades. They are
known to suppress the pathologic processes that lead to ACS episodes. Rosuvastatin is documented as the most potent statin
in lowering lipid profiles and inflammatory markers associated with atherosclerosis. Early initiation of high-dose rosuvastatin
therapy has been shown to produce significantly positive results and meet the goals of various clinical guidelines in lowering
low-density lipoprotein values. The superiority in the effectiveness as well as the potency of rosuvastatin over atorvastatin in
lowering lipid profiles and inflammatory markers and causing a reduction in the atherosclerotic burden has been reported in
many studies. Few studies found no difference in the effectiveness of these two drugs. Hence, this paper aims to review the
recent scientific evidence and guidelines to ascertain the role of rosuvastatin in the management of ACS.

Keywords: Acute coronary syndrome, Atorvastatin, Cardiovascular disease, Rosuvastatin, Secondary prevention, Statins

INTRODUCTION

Coronary artery disease (CAD) is perhaps the most
significant reason for early morbidity and mortality in both
industrialized and developing nations.l! Acute coronary
syndrome (ACS) is among the most frequent presentations
of CAD.PACS is triggered by the acute obstruction of the
coronary vessels, and it includes conditions such as unstable
angina, ST-elevation myocardial infarction (STEMI), and
non-STEMI (NSTEMI).F! Multiple ACS registries in India
report the prevalence of STEMI as 37-72.4%, NSTEMI as
27.8-54.5%, and overall mortality as varying between 2.04%
and 10.2%." The period immediately after an episode
of ACS is critical with a considerable risk of frequent
episodes and mortality from vulnerable plaque occlusion.
Hence, measures to treat susceptible plaques are crucial.
Numerous treatment strategies, including antithrombotic
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drugs, beta-blockers, and angiotensin-converting enzyme
inhibitors, were previously employed to stop episodes
after ACS; however, the likelihood of catastrophic events
remained high. The advent of statins as a frontline
treatment in the management of ACS has significantly
reduced cardiovascular risks and events.”* These drugs are
known to suppress inflammation, endothelial dysfunction,

and thrombus development, all of which are involved in
the mechanism of ACS.F

Statins are extensively recognized for the prevention of
cardiac diseases in several clinical guidelines, such as the
American College of Cardiology (ACC)/American Heart
Association (AHA) task force and European society of
cardiology (ESC)/European atherosclerosis society (EAS)
and have already been incorporated in the World Health
Organization (WHO) guidelines for cardiovascular disease
prevention from 2007.1°” In addition, WHO?’s target by
2025 is to achieve 50% coverage of statin therapy among
eligible people who already have cardiovascular ailments or
are at risk of acquiring them.”’ The 2019 guidelines from
the ESC and EAS state that each patient’s response to statin
therapy differs and hence recommend raising the statin
dose before starting any further low-density lipoprotein
(LDL)-lowering therapies.!")
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Literature has described the three generations of statins
depending on their increased potency in decreasing LDL
cholesterol (LDL-C) values. The third-generation, such
as rosuvastatin and pitavastatin, is known as superstatins
because of their high potency and efficacy.” The high
potency of rosuvastatin is attributed to its fluorinated
phenyl group and methane sulfonamide along with the side
chain of dihydroxyheptenoic acid structure. The unique
chemical composition and thermodynamically lowest free
energy (AG) values of this molecule are responsible for
its high binding affinity with 3-hydroxy-3-methylglutaryl
coenzyme A (HMG-CoA) reductase enzymes when
compated to other statins."' In addition, rosuvastatin
is not extensively metabolized, only 10% of it is
metabolized by the interactions with cytochrome-P450-2C9
enzyme, cytochrome-P450-2C19 enzyme, organic anion
transporting polypeptide 1B1, and breast cancer resistance
protein "> The hydrophilic nature of rosuvastatin
prevents drug interactions and inhibits biotransformation
into water-soluble metabolites for elimination. Compared
to other statins, rosuvastatin interacts less with other drugs
as it is mainly metabolized by CYP2C9."

A systematic review of 42 trials concluded that the lipid-
lowering capacity of the commonly used atorvastatin
ranged from 37 to 51% and was 3 times less effective than
the newer agent rosuvastatin.' Rosuvastatin is concluded
to be the most potent statin in lowering blood levels of
LDL-C, apolipoprotein B (Apo-B), and total cholesterol
and increasing high-density lipoprotein cholesterol

(HDL-C) and apolipoprotein A-1 (Apo-A1).>'% It is also
effective in lowering coronary atherosclerotic plaques.!'™"'*

In addition, rosuvastatin is available in a range of doses
(540 mg), providing health-care professionals the ability to
adjust treatment doses to maximize the therapeutic benefit
while simultaneously minimizing adverse effects."” Hence,
this paper aims at reviewing the recent scientific evidence
and guidelines to ascertain the role of rosuvastatin in the
management of ACS.

POTENTIAL MECHANISM OF ACTION OF
ROSUVASTATIN IN ACS MANAGEMENT

Statins are a group of amphiphilic structures and are
frequently preferred drugs for the effective management
of dyslipidemia.''! They inhibit the production of
endogenous cholesterol, especially in hepatic cells, which
lowers cellular cholesterol levels and boosts the activity of
LDL receptors on hepatocytes. Enhanced LDL receptor
concentration leads to the catabolism of atherogenic
lipoproteins and inhibits hepatic very LDL production.
In addition, statins elevate HDI. and reduce the imbalance
between atherogenic and antiatherogenic lipoproteins,
which improves the nature and integrity of atherosclerotic
lesions [Figure 1].5111)

Statins offer multiple pleiotropic benefits, such as increased
anti-inflammatory, antioxidant, and antiplatelet effects,
coronary plaque stabilization, enhancement of endothelial

Plaque stabilization Mechanism of action of statins Anti-inflammatory effect
Increased uptake of LDL Monocye @
+ from blood G

.In!i.i TF. Factor V, and VIl
t Increased LDL receptor
Inhibition of synthesis
platelet aggregation
LoL
receptors
Decreased thrombus
formation

+0+

Decreased
V VLDL secretion

Decreased cholesterol

secretion

Serotonin, ADP, and

Thrombin \ l /

— -—
/'\

Dysfunctional endothelium

Effect on endothelial dysfunction

! @

Increased HDL

Normalized endothelium

Figure 1: Mechanism of action of statins in preventing ACS episodes. ACS: Acute coronary syndrome; ADP: Adenosine
diphosphate; ER: Endoplasmic reticulum; HDL: High-density lipoprotein; HMIG CoA: 3-Hydroxy-3-methylglutaryl coenzyme A;
ICAM1: Intercellular adhesion molecule 1; LDL: Low-density lipoprotein: mRNA: Messenger ribonucleic acid; NO: Nitric oxide;

TF: Tissue factor; VLDL: Very low-density lipoprotein
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function, and an increase in adiponectin, which suppresses
the cascade of events in ACS.I%% Therefore, these
pleiotropic effects strongly support the idea of utilizing
statins to treat ACS.

Anti-inflammatory Effect

Inflammation plays a vital role in atherosclerosis

progression and the formation of coronary lesions.

Higher concentrations of several inflammatory markers,

such as serum amyloid A, C-reactive protein (CRP),

interleukin-6 (IL-0), heat-shock protein 65, intercellular
adhesion molecule 1 (ICAM-1), and vascular cell adhesion
protein 1, are associated with the severity and prognosis
of atherosclerosis. It is well known that statins lower

CRP levels. In addition, statins reduce the production

of monocyte chemoattractant protein-1, tumor necrosis

factor-alpha, 1L.-1, IL.-8, and matrix metalloproteinase.

The mechanism involved in the anti-inflammatory effect

is mentioned below:

1. Inhibiting lymphocyte adhesion: By directly interacting
with ICAM-1, statins reduce T-cell activation and
decreases lymphocyte adherence to endothelial cells

2. Altering the Rho—Rho-kinase pathway: Statins block
the mevalonate pathway by inhibiting HMG-CoA
reductase. This reduces the intracellular pool of
isoprenoids, which, in turn, inhibits the prenylation
activity. Decreased prenylation further inhibits the
stimulation of nuclear factor-kB and boosts the
production of nitric oxide synthase (NOS)

3. Lowering serum LDL levels: Oxidized LDL inhibits
NO production and suppresses endothelial NOS
activity. Statins lower plasma LDL levels, which, in
turn, reduce the production of oxidized LDL. Thus,
statin therapy enhances NO bioavailability and lowers
monocyte adherence to epithelial cells by lowering
LDL substrate [Figure 1].%"

Plaque Stabilization

Treatment with statins decreases the expression of tissue
factors on macrophages, which prevents the triggering of
the coagulation system. In addition, statins prevent the
production of thrombin by suppressing the activation of
factors V, Va, and factor VII. Finally, statins also inhibit
the activation of factor XIII and inhibit the formation of
clots. Furthermore, statins reduce platelet aggregation,
which prevents thrombus formation [Figure 1].5"

Effect on Endothelial Dysfunction

Endothelial dysfunction occurs when an imbalance
arises between the compensatory mechanisms that cause
vasoconstriction and vasodilation. The dysfunctional
endothelial cells become vasoconstrictive following acute
cardiovascular events in response to various stimuli,
including thrombin, serotonin, adenosine diphosphate,

reduced intracoronary blood pressure, and other factors.
Statins increase NO production, which protects against
CAD through its vasodilating effects, alteration in the
inflammatory reaction, and activation of leukocytes
and platelets. In addition, statin-mediated decrease in
atherogenic lipoproteins and increase in HDL improve
endothelial function.™" Figure 1 represents the various
mechanisms by which statins prevent ACS episodes,
including plaque stabilization, anti-inflammatory effect,
and the reduction in endothelial dysfunction.

EVIDENCE FOR EARLY INITIATION OF
ROSUVASTATIN THERAPY IN ACS

The management of ACS is significantly influenced by
the degree of occlusion and the timing of the onset of
symptoms. The acute phase is managed by antithrombotic
drugs, percutaneous coronary intervention (PCI), and heart
bypass surgery. The secondary level of prevention involves
changing one’ lifestyle and behavior (smoking cessation,
exercising, etc.) and the use of medications. Adequate
compliance with the suggested treatment regimen usually
ensures an enhancement in the quality of life and a reduction
in subsequent ischemic episodes and death in ACS cases.”*!

The AHA/ACC and the ESC advise that, before dischatge,
all patients should be given medications as a secondary level
of prevention after an ACS.”” Furthermore, ESC/EAS
guidelines suggest that the intake of statin should begin
1-4 days after an ACS-related hospitalization. Japanese
guidelines also recommend management using early statin
therapy in all patients with STEMI therapy. The ESC/EAS
guidelines’ “treat-to-target” strategy of a 50% decrease
from the baseline values of LDL-C in patients with ACS,
validates the use of strong statins as eatly-phase therapy.
Thus, eatly and intensive lipid-lowering therapy with statins
is currently recommended wotldwide.!

Based on LDL-C being reduced, the intensity of statin
therapy is categorized into three groups: high intensity aims
to reduce by 50%, moderate intensity by 30-49%, and low
intensity by <30% LDL-C. The dosage of 20-40 mg/day
for rosuvastatin and 40—80 mg for atorvastatin is classified
as high intensity, whereas the dosage of 5-10 mg and
1020 mg is classified as moderate intensity for rosuvastatin
and atorvastatin, respectively.”!

ROLE OF HIGH-INTENSITY ROSUVASTATIN IN
ACS

The implications of prescribing high-intensity rosuvastatin
treatment during the initial phase of ACS had several
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benefits. A study by Luo ez a/. (2022) shows that high-dose
rosuvastatin therapy has a stronger therapeutic impact than
regular-dose rosuvastatin for enhancing lipid metabolic
activity, lowering inflammatory process, and managing
ventricular remodeling and fibrosis of myocardium.” A
meta-analysis has reported that preloading with high-dose
rosuvastatin significantly improves myocardial perfusion
and reduces both cardiac events and myocardial injury in
PCI patients.*!

Studies using high-dose rosuvastatin during the initial phase
of ACS treatment are summarized in Table 1. Most of the
studies showed a significant decrease in primary outcome
values from baseline values. Reduction in LDL-C was
reported by yellow, lunar, asteroid, Stellar, Centaurus, and
orion trials. An increase in HDL was reported by LUNAR

and ASTEROID trials. The CENTAURUS trial indicated
a reduction in the Apo-B/Apo-Al.

ROLE OF MODERATE-INTENSITY
ROSUVASTATIN IN ACS

Very few studies have evaluated the efficiency of
moderate-dose rosuvastatin during the early phase of
ACS. The multicentric SPACE ROCKET trial evaluated
the effectiveness of 10 mg of rosuvastatin over 40 mg of
simvastatin for the secondary prevention of ACS episodes.
Rosuvastatin decreased LDL-C and TC by 78 mg/dL and
150 mg/dL, respectively. A total of 79.9% of patients met
the lipid target goals of ESC-2003.P1 In the PULSAR trial,
10 mg of rosuvastatin was evaluated on 996 individuals who

Table 1: Evidence for early initiation of high-dose rosuvastatin therapy in ACS

Author, Year Study population; Drug Endpoints Duration Outcome
sample size
Kini et al.; 2013 CAD; 87 RSV40 versus Change in LCBI at 7 weeks LDL-C and TC decreased. CRP levels
(Yellow)®4 standard care  the 4-mm maximal remained unchanged. There was a
segment in the lesion reduction in LCBI 4 mm max. Short-term

intensive therapy may reduce lipid
content in obstructive lesions.

Pitt et al.; 2012 ACS; 825 RSV20/RSV40 LDL-C, HDL Apo-A1, 6-12 weeks RSV40 was effective in improving Apo-A1

(LUNAR)29! versus ATV80  Apo-B/Apo-A1 and several lipid ratios, including LDL-C/
HDL-C, non-HDL-C/HDL-C, TC/HDL-C,
and Apo-B/Apo-A1.

Nicholls CAD; 1039 RSV40 versus  PAV, TAV 104 weeks Decrease in LDL-C and increase in

et al.; 20111281 ATV80 HDL-C values. The decrease in PAV
was 1.22%. The reduction in normalized
TAV was-6.99 mm?. The percentage of
patients who showed regression for PAV
was 68.5% with RSV40.

Lablanche ACS; 753 RSV20 versus  Apo-B/Apo-A1 ratio 3 months RSV20 was effective in decreasing

etal.; 2010 ATV80 the Apo-B/Apo-A1 ratio, and LDL-C

(CENTAURUS)21 decreased by~50%.

Chhatriwalla et al; CAD; 349 RSV40 PAV, TAV 24 months Mean LDL-C decreased by 53.2% and

2006 (ASTEROID)=28 mean HDL-C increased by 14.7%. A
significant reduction in PAV (-0.79%) and
TAV (-12.5 mm3) was observed.

Jones Hypercholesterolemia; RSV10, LDL-C, HDL, 6 weeks LDL-C: The percentage decrease for

et al.; 2003 (Stellar)'® 2431

Underhill et al.; Moderately RSV5 or
2008 (ORION)el hypercholesterolemic  RSV40/RSV80 volume and
patients; 43

RSV20, RSV40 triglycerides, TC

Carotid plaque

composition

RSV20 and RSV40 was 52.4% and 55%,
respectively.

HDL: Percentage increase change for
RSV20 and RSV40 was 9.5% and 9.6%,
respectively.

Triglycerides: The percentage decrease
for RSV20 and RSV40 was 23.7% and
26.1%, respectively.

TC: The percentage decrease for RSV20
and RSV40 was 37.6% and 40.2%,
respectively.

24 months RSV40/RSV80 reduced LDL by 59.9%,
and no significant changes in carotid
plaque volume were observed. There
was a 41.4% reduction in the lipid-rich
necrotic core.

ACS: Acute coronary syndrome, Apo-A1: Apolipoprotein-A1, Apo-B: Apolipoprotein-B, ATV: Atorvastatin, CAD: Coronary artery disease, CRP: C-reactive protein,
HDL-C: High-density lipoprotein cholesterol, LCBI: Lipid-core burden index, LDL-C: Low-density lipoprotein cholesterol, PAV: Percent atheroma volume, PCl: Percutaneous
coronary intervention, RSV: Rosuvastatin, TAV, Total atheroma volume, TC: Total cholesterol
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had atherosclerosis or CAD or were at risk of developing
CAD. Rosuvastatin slashed LDL-C by 44.6% and enhanced
HDL-C by 6.4%. Approximately 68% of patients met the
ESC-2003 (<2.5 mmol/L [100 mg/dL]) and the National
Cholesterol Education Program Adult Treatment Panel
III LDL-C (<2.6 mmol/L) goal.’ Another multicentric
COSMOS trial was conducted in Japan among 214 patients
with stable CAD using 2.5 mg/day rosuvastatin as the initial
treatment. After 76 weeks, LDL-C had reduced by 38%
and HDL-C had risen by 19.8%. Sixty percent of patients
expetienced plaque regression.’

COMPARISON WITH ATORVASTATIN

A plethora of literature including meta-analysis and RCTs
has concluded the superiority of rosuvastatin in lowering
serum levels of lipid and inflammatory markers over
atorvastatin. However, very few studies failed to report
differences between them for primary outcomes.

Meta-analysis among Caucasians has shown that the
efficacies of all doses of rosuvastatin are 3—3.5 times more
potent than those of equivalent therapy of atorvastatin.
With 5 mg of rosuvastatin, LDL-C and non-HDL-C were
reduced by 39% and 35%, respectively. It took 15 mg of
atorvastatin for LDL-C and 14 mg for non-HDL-C to lower
the same amount. Rosuvastatin 10 mg lowered LDL-C
by 44% and non-HDI-C by 40%, whereas 29 mg and
27 mg of atorvastatin were required to attain comparable
reduction. LDL-C was lowered by 50% and non-HDL-C
by 45% with rosuvastatin 20 mg, whereas 70 mg and 62 mg
of atorvastatin were required to attain a similar reduction.
A maximum dose of 80 mg of atorvastatin did not result
in a comparable reduction of LDL-C and non-HDL-C
with a 40 mg dose of rosuvastatin.”!

Another meta-analysis among Southeast Asian populations
by Zhang et al. included 16 RCTs with 5930 participants.
When atorvastatin and rosuvastatin were compared,
patients on rosuvastatin had significantly lower LDL-C
(weighted mean difference [MD] = 7.15 mg/dL; 95%
confidence interval: 10.71-3.60 mg/dL; P = 0.0001). Age,
gender, LDL-C, and follow-up did not affect the advantages
of rosuvastatin in meta-regression analysis.*"

Rosuvastatin was demonstrated to be more potent
than atorvastatin for lowering the volume of coronary
atherosclerotic plaque. Atheroma volume percent
decrease (MD: 0.36 [0.65-0.05]; P = 0.02) and atheroma
total reduction (MD: 1.63 [2.86-0.41]; P = 0.0009)
were higher in the rosuvastatin group. Furthermore,
LDL-C reduced while HDL-C increased."® According to
another meta-analysis of five RCTs, rosuvastatin offered

enhanced benefits over atorvastatin in the regression of
atherosclerotic lesions.!"”)

A comparison of rosuvastatin and atorvastatin is presented
in Table 2. The studies are combined based on primary
outcomes.

Table 3 compares the efficacy of rosuvastatin and
atorvastatin for various parameters. The tick (V) shows
rosuvastatin was more potent than atorvastatin, whereas
the cross (X) denotes no significant difference between the
drugs for that parameter.

PROPROTEIN CONVERTASE
SUBTILISIN/KEXIN TYPE 9 INHIBITORS
(PCSK9I)—CONSIDERATIONS FOR USE IN ACS

Although statins are used as frontline therapy drugs in ACS
patients, many individuals also require additional therapy to
meet their target goals in lowering LDL-C values.*! With
the introduction of PCSKDYj, the concept of lipoprotein
metabolism has been drastically altered. The enzyme
PCSK9 hinders the elimination of LDL-C by accelerating
the degradation of LDL receptors.l*’ Patients with familial
hyperlipidemia and atherosclerotic cardiovascular disease
(ASCVD) and those who are unable to tolerate high-
intensity statins because of adverse effects may require other
drugs to reduce serum LDL-C levels such as ezetimibe and
PCSKOi. The therapeutic advantages of adding PCSK9i
to statin therapy have been shown in the FOURIER and
ODYSSEY OUTCOMES investigations. It is significantly
more expensive than other lipid-reducing medications while
being the most effective in lowering LDL-C 164

To dectease the LDL-C levels below 70 mg/dL (1.8 mmol/L),
the ACC/AHA guidelines advise starting with a rigorous
drug regimen. The addition of ezetimibe and anti-PCSK9
antibodies is recommended by ESC/EAS if the ACS
patients do not achieve a 50% reduction in LDIL-C and
LDL-C of >1.4 mmol/L (>55 mg/dL).*! Overall, the
recommendations from the 2018 AHA/ACC and 2019 ESC/
EAS guidelines restrict the use of PCSKYi to very high-risk
ASCVD cases. According to the Japan atherosclerosis society
(JAS) statement from 2018, PCSKYi is exclusively advised
for people with CAD.M! The 2020 Taiwan National Health
Insurance regulation, 2018 AHA/ACC guidelines, and 2018
JAS recommend making ezetimibe necessary before adding
PCSKUYi, whereas the 2019 ESC/EAS guidelines and 2017
National Lipid Association advocate the addition of ezetimibe
optional by clinical judgment.*l Although most patients on
PCSK9i achieve the anticipated lowering of 50-60% LDL-C
levels from the baseline, there are sporadic reports of patients
who have a lesser LDL-C-lowering response.*)
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Table 2: Summary of studies comparing rosuvastatin and atorvastatin

Author; Year Study population; Drug Endpoints Follow-up Result
sample size
MACE
Rahhal et al.; ACS; 1253 RSV20 or RSV40 CVD-associated death, 12 months No significant difference at 1
20228 versus ATV40 or ATV80 nonfatal ACS, and and 12 months.
nonfatal stroke at 1 and
12 months
Schuetz et al,; RSV20 versus ATV40  MACE (first occurrence 5years The incidence of MACE was
20128 RSV40 versus ATV80  of fatal or nonfatal Ml, and 20  lower in rosuvastatin 20
fatal or nonfatal stroke, or years  mg and 40 mg at 5 and 20
cardiovascular death) years.
hs-CRP
Tran et al.; 202187 ACS; 96 RSV20 versus ATV40  LDL-C and hs-CRP levels 4 days  No difference between the
groups for LDL-C and hs-CRP.
Umrani et al.; ACS; 128 RSV40 versus ATV20  hs-CRP and ESR 4 weeks Rosuvastatin was superior.
202008
Kumar et al.; ACS; 207 RSV40 versus ATV20  hs-CRP and ESR 4 weeks RSV was superior in
201969 reducing hs-CRP (51%
versus 35%) and ESR levels
(16% versus 14%).
Mostafa et al.; ACS; 100 RSV40 versus ATV80  ESR, hs-CRP, and TLC 3 months No significant difference for
201819 after 4 weeks; lipid profile ESR, hs-CRP, or TLC.
after 3 months RSV was more potent
for reducing LDL-C
and increasing levels
of liver enzymes,
alanine, and aspartate
aminotransferases.
Khurana et al.; ACS; 100 RSV20 versus ATV40  CRP, lipid profiles, ESR 4 weeks RSV was more effective in
201511 reducing CRP (44% versus
35%).
LDL-C
Altunkeser et al.; ACS; 106 RSV40 versus ATV80  LDL-C, oxidized-LDL, and 4 weeks No significant difference was
201912 triglyceride levels observed.
Aydin et al.; 201543 STEMI; 121 RSV20 versus ATV80  LDL-C, oxidized-LDL, 4 weeks No significant difference
hs-CRP, TNF-1 and 2, for LDL-C, oxidized-LDL,
IL-6, HDL-C level hs-CRP, TNF-1 and 2, and
IL-6. HDL-C increased with
RSV20.
Pitt et al.; 2012 ACS; 825 RSV20/RSV40 versus LDL-C, HDL-C 6-12 RSV20~ATV80;
(LUNAR)=291 ATV80 weeks RSV40>ATV80 for LDL-C.
HDL-C was significantly
greater with RSV20/
RSV40.
Clearfield et al; Hypercholesterolemia, RSV10 versus ATV20 LDL-C 6 weeks RSV10 reduced LDL-C
2006 (PULSAR)BT  CHD, atherosclerosis, significantly more than
or CHD risk; 996 ATV20.
Jones et al.; 2003 Hypercholesterolemia; RSV10, RSV20, RSV40 LDL-C, HDL, triglycerides, 6 weeks RSV was more efficient than
(STELLAR)® 2431 versus ATV10, ATV20, TC ATV for non-HDL-C.
ATV40, ATV80
Apo-B/Apo-A1 ratio
Lablanche ACS; 753 RSV20 versus ATV80  Apo-B/Apo-A1 ratio 3 months RSV20 was superior at
etal.; 2010 1 month, whereas no
(CENTAURUS)27 difference at 3 months.
NLR, PLR, and MHR
Tuncez et al.; STEMI and NSTEMI;  RSV40 versus ATV80  NLR, PLR, MHR 1 month  No significant differences
2019144 128 between the groups for
NLR, PLR, and MHR. Both
the statins did not affect
PLR.
Oxidative parameters
Kilit et al.; 2017149 AMI; 55 RSV40 versus ATV80  Serum paraoxonase, 4 weeks No significant difference

serum arylesterase, TAS,
and OSI

in oxidative parameters.
HDL-C was raised by
RSV40 more than ATV80.

(Contd...)
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Table 2: (Continued)

Author; Year Study population; Drug Endpoints Follow-up Result
sample size
Atheroma burden
Nicholls et al.; CAD; 1039 RSV40 versus ATV80  PAV, TAV 104 weeks Both PAV and TAV
2011128 decreased significantly

higher with RSV40.

ACS: Acute coronary syndrome, AMI: Acute myocardial infarction, Apo-A1: Apolipoprotein-A1, Apo-B: Apolipoprotein-B, ATV: Atorvastatin, CAD: Coronary artery disease, CHD:
Coronary heart disease, CVD: Cardiovascular disease, ESR: Erythrocyte sedimentation rate, HDL-C: High-density lipoprotein cholesterol, hs-CRP: High-sensitivity C-reactive
protein, IL: Interleukin, LCBI: Lipid-core burden index, LDL-C: Low-density lipoprotein cholesterol, MACE: Major adverse cardiac events, MI: Myocardial infarction, MLR:
Monocyte-to-high-density lipoprotein cholesterol ratio, NLR: Neutrophil-to-lymphocyte ratio, NSTEMI: Non-ST-segment elevation myocardial infarction, OSI: Oxidative
stress index, PAV: Percent atheroma volume, PCl: Percutaneous coronary intervention, PLR: Platelet-to-lymphocyte ratio, RSV: Rosuvastatin, STEMI: ST-elevation myocardial
infarction, TAV: Total atheroma volume, TAS: Total antioxidant status, TC: Total cholesterol, TLC: Total leukocyte count, TNF: Tumor necrosis factor

Table 3: Comparison of rosuvastatin and atorvastatin

Author; Year Drug LDL-C HDL-C CRP ESR Atheroma Apo-B/Apo MACE Others

burden -A1 ratio

Rahhal et al.; 20228%  RSV20 or RSV40 X

versus ATV40 or ATV80

Tran et al.; 202157 RSV20 versus ATV40 X X

Umrani et al.; 2020  RSV40 versus ATV20 v Vv

Kumar et al.; 201949 RSV40 versus ATV20 vV Vv

Altunkeser et al.; RSV40 versus ATV80 X (LDL-C, X (NLR, PLR, MHR)

201912 oxidized-LDL)

Tuncez et al.; 20194 RSV40 versus ATV80 X
(NLR, PLR, MHR)

Mostafa et al.; 20181 RSV40 versus ATV80 v X X X (TLC)

Kilit C et al.; 201741 RSV40 versus ATV80 X (Serum
paraoxonase, serum
arylesterase, TAS,
and OSlI)

Aydin et al.; 201543 RSV10 or ATV80 X (LDL-C, v X X (TNF-1 and TNF-2

oxidized-LDL) and IL-6)

Khurana et al.; RSV40 versus ATV80 v

201541

Pitt et al.; 2012 RSV20 or RSV40 v (RSV40) v

(LUNAR)sI versus ATV80

Schuetz et al.; RSV20 versus ATV40 (4

201268 and

RSV40 versus ATV80
Nicholls et al.; 201128  RSV40 versus ATV80 (%4
(PAV, TAV)

Lablanche et al.; 2010 RSV20 or RSV40

(CENTAURUS)& versus ATV80

Clearfield et al.; 2006 RSV10 versus ATV20 v
(PULSAR)B1

Jones et al.; 2003 RSV10, RSV20,

(STELLAR)"® RSV40, RSV80 versus

ATV10, ATV20, ATV40,
ATV80

v (at 1 month)
X (at 3 months)

Apo-Az1: Apolipoprotein-A1, Apo-B: Apolipoprotein-B, ATV: Atorvastatin, hs-CRP: High-sensitivity C-reactive protein, ESR: Erythrocyte sedimentation rate, HDL-C: High-density
lipoprotein cholesterol, IL: Interleukin, LDL-C: Low-density lipoprotein cholesterol, MACE: Major adverse cardiac events, MLR: Monocyte-to-high-density lipoprotein
cholesterol ratio, NLR: Neutrophil-to-lymphocyte ratio, OSI: Oxidative stress index, PAV: Percent atheroma volume, PLR: Platelet-to-lymphocyte ratio, RSV: Rosuvastatin,

TAV: Total atheroma volume, TAS: Total antioxidant status, TC: Total cholesterol, TLC: Total leukocyte count, TNF: Tumor necrosis factor

In addition to the controversy surrounding the use of PCSK9i
in the literature, the availability of such novel therapy is an
additional concern. The expense involved in PCSK9i therapy
prevents its broad use; therefore, this therapy is usually
restricted to patients with a substantial risk of ASCVD
complications. Numerous studies conducted in Western
countries on the economic evaluation of PCSK9i therapy
have generally concluded that they are not economically

viable at the current cost. Hence, appropriate and judicious
use should be the guiding factor in the current scenario.™”

GUIDELINE RECOMMENDATIONS

There are multiple guidelines for the management of
dyslipidemia in the treatment of ACS. Most of these
guidelines advocate intense lipid-reduction therapy for
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Table 4: Clinical guidelines for the management of ACS

Guidelines
ESC guidelines

Threshold versus goals in ACS patients

and<55 mg/dL.

* LDL goal in recurrent ASCVD events within 2 years

is<40 mg/dL.

» LDL goals in ACS patients are both a reduction 0f250%

Treatment strategy

* Healthy lifestyle.

« High-intensity maximal statin.

« If LDL-C=55 mg/dL within 4-6 weeks, add ezetimibe.
« If LDL-C=55 mg/dL within 4-6 weeks, add PCSK9i.

* If LDL-C=40 mg/dL within 4-6 weeks and recurrent
ASCVD event within 2 years, may add PCSKO9i.

ACC: American college of cardiology, ACS: Acute coronary syndrome, AHA: American Heart Association, ASCVD: atherosclerotic cardiovascular disease, ESC: European Society
of Cardiology, LDL-C: Low-density lipoprotein cholesterol, PCSKgi: Proprotein convertase subtilisin kexin g inhibitors

higher risk. However, the parameters for risk estimation
vary among guidelines. Over the years, the ESC guidelines
have developed very strict parameters and recommend the
use of statin to achieve lipid-related goals. The AHA/ACC
guidelines do not recommend combination treatments
very frequently and do so only for individual cases.”" All
guidelines support the use of non-fasting lipid profiles for
screening and propose LDL-C level as the gold standard
for the assessment in the diagnosis and management of
cases.’” Table 4 presents a comparison of the American
and European secondary preventive guidelines for ACS.P

ADVERSE EFFECTS OF ROSUVASTATIN

Rosuvastatin has a safety profile equivalent to other
approved statins when administered in a range of 10-40 mg
doses. Rosuvastatin is sharing the adverse effects of
other statins and is dose dependent. Various side effects
of statins include musculoskeletal complaints (myalgia,
muscle stiffness, and weakness), elevated creatine kinase,
myopathy, rhabdomyolysis, liver dysfunction (elevation
of alanine transaminase and aspartate transaminase),
renal insufficiency, gastrointestinal effects (diarrhea,
constipation, nausea, abdominal pain, and dyspepsia),
central nervous system effects (headache, dizziness, and
paresthesias), interstitial lung disease, and cardiovascular
conditions (myocardial infarction and death).>4
However, the risks of severe myopathy, rhabdomyolysis,
and renal failure are lower for rosuvastatin than those
of other statins.’” On the contrary, the JUPITER study
demonstrates that rosuvastatin is linked to a slight increase
in the incidence of diabetes mellitus in elderly individuals
with other comorbidities.**!

CLINICAL TIPS

Statins are the preferred frontline drug of choice in
decreasing lipid levels and preventing recurrent cardiac
episodes. The “eatlier the intervention, the greater the
benefit” strategy can be applied when a patient first
presents for evaluation for ACS.P As the supetior efficacy

of rosuvastatin in the management of ACS has been
convincingly demonstrated, it can be preferred over other
statins wherever indicated. Physicians should evaluate each
patient’s comorbidities, lipid profiles, and statin-related
adverse effects to determine the optimal statin type and
dose.F

A higher dose of rosuvastatin should be decided based
on increasing cardiovascular risks, and the risk should
be determined using evidence-based tools from standard
guidelines. Patients should be well-informed and engaged
in discussion before initiating statin therapy and lifestyle
changes. In addition, patients should be routinely monitored
for compliance with lifestyle changes and appropriate
intensity of statin therapy. Combination therapy should
be considered if a statin alone does not sufficiently lower
cholesterol levels.®

CONCLUSION

Statins are the preferred agents for the effective management
of dyslipidemia. In addition, the pleiotropic effects greatly
promote the application of statins in treating ACS. This
review paper demonstrates that rosuvastatin showed an
improvement in lipid profile and inflammatory markers.
Rosuvastatin appeared to be superior to atorvastatin in
lowering LDI.-C and Apo-B and increasing Apo-Al. Early
initiation of high-intensity rosuvastatin is more beneficial in
ACS as it not only promotes treatment adherence but also
reduces the risk of new events. Non-statin treatments, such
as ezetimibe and PCSKYi, are effective in lowering LDL-C
along with statins. Although rosuvastatin is linked to various
adverse effects, it is safe when used at appropriate doses and
patients are monitored regularly. Collaborative decision-
making should be used to commence statin treatment.
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Abstract

Introduction: Regional anesthesia for upper-limb surgeries has minimal side effects and complications and is cost effective.
In upper-limb surgeries, infraclavicular block (ICB) is a good alternative to axillary and supraclavicular block as it prevents the
side effects and complications such as vessel puncture and pneumothorax because of consistent bony landmarks.

Purpose: The present study aims to compare the efficacy of ICB using ultrasound, nerve stimulator, and landmark techniques
through coracoid approach in patients undergoing upper-limb surgeries.

Materials and Methods: In a prospective, randomized study, 90 patients of either sex belonging to ASA Grades | and II,
20-60-year old undergoing forearm, elbow, wrist, and hand surgeries under ICB were randomly divided into three groups
using computer-generated software in ultrasound-guided Group U, nerve stimulator guided Group N, and landmark technique
Group L. 30 patients in each group were selected randomly.

Aims: Procedural time, Onset and time for peak effect of sensory and motor block, VAS Score, Number of doses of rescue analgesia.

Results: Compared with the landmark and nerve stimulator-guided block, the ultrasound-guided ICB had lesser procedural
time (3.35 + 1.05 min), early onset of sensory and motor block (6.02 + 2.47 min, 7.93 + 3.73 min, respectively), less time to
achieve peak sensory and motor effect (14.66 + 2.47 min, 19.62 + 3.43 min, respectively), and more rate of a successful
blockade (96.67%).

Conclusion: The use of ultrasound guidance for ICB decreases the procedural time, time for onset of sensory, motor block as
well as time for peak effect of sensory, motor block and has better success rates.
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INTRODUCTION

Brachial plexus block is a well-accepted technique for
anesthesia and post-operative analgesia for upper-limb
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orthopedic surgeries. Surgeries of hand and forearm
can be taken up under infraclavicular brachial plexus
block (ICBPB). ICBPB is gaining support because of
its consistent bony landmarks, lower probability of
Vessel puncture, intense block and lesser incidence of
pneumothorx. ICBPB reduces tourniquet pain, prevents
the side effects of general anesthesia, and requires shorter
duration of hospital stay.**l Among various approaches
of ICBPB, the coracoid approach is the most populat®
because of the presence of a consistent bony landmark,
lesser chances of vascular puncture, and adequate neural
blockage.l! Historically, ICBPB was performed through
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blind technique using anatomical landmarks, Later on,
nerve stimulator was used which ensures somewhat better
blockade but both of these can cause neurovascular and
pleural injuries, leading to permanent nerve damage and
pneumothorax, respectively.””! In recent years, with the
ultrasound guidance (USG), we can know the exactlocation
of nerves plexus and vessels. With USG, complete blocks
have been demonstrated with a prolonged analgesic effect
even exceeding the sensory block,!"! with higher success
rates and fewer complications, lesser time to perform
the block, and volume of the local anesthetic drugs.!'!
Ultrasound guidance is the gold standard for peripheral
regional anesthesia.l'*!*

Therefore, the present study is designed to compare the
efficacy of ICBPB: Landmark technique versus nerve
stimulator versus ultrasound technique through coracoid
approach for upper-limb surgeries. Such a study had never
been conducted in our institute with a very few studies
done in the past comparing these.

MATERIALS AND METHODS

After obtaining the approval from Institutional Ethics and
Thesis Committee along with the written and informed
consent, this prospective, observational clinical study was
conducted on 90 patients of either sex belonging to ASA
Grade I and II, 1860 years of age, admitted in tertiary
hospital undergoing forearm, elbow, wrist, and hand
surgeries under ICBPB. The ICBPB was attained with
the injection ropivacaine 0.5% + injection butorphanol
1 mg using landmark, nerve stimulator, and ultrasound-
guided techniques. Patients were randomly divided using
computer-generated software into three groups of 30
each as Group L: Landmark technique, Group N: Nerve
stimulator, and Group U: USG. A detailed pre-anesthetic
check-up of the patients was carried out a day before

surgery. General physical examination and systemic
examination were done. Routine investigations were
reviewed. The procedure to be performed was explained
in detail; written informed written consent was obtained
from each patient before the procedure. All patients were
reassessed in the pre-operative room and vitals were noted.
Then, the patients were shifted to the operation theater.
An1V line using 18/20G 1V line was secured. An infusion
of ringer lactate solution was started. Patients” monitoring
was started using the multipara monitors (NIBP, ECG,
and SpO,) which were attached and baseline readings
were recorded. All patients were given tablet alprazolam
0.25 mg orally night before surgery and in morning with
a sip of water, injection midazolam 0.04 mg/kg, injection
butorphanol 1 mg, and injection ondansetron 0.1 mg/kg
before the start of the surgery. Patients were made to lie
in the supine position with arms by side and the head is
turned away from the side to be blocked. The area was
cleaned with povidone iodine solution and draped propetly.

Group L: Received 30 mL of 0.5% ropivacaine + injection
butorphanol 1 mg by ICBPB using landmark technique.

Group N: Received 30 mL of 0.5% ropivacaine + injection
butorphanol 1 mg by ICBPB using nerve stimulator.

Group U: Received 30 mL of 0.5% ropivacaine + injection
butorphanol 1 mg by ICBPB using USG.

Exclusion criteria patients who refused to take part in the
procedure or to enlist in study, ASA Grade III and 1V,
clinically significant pulmonary pathology, coagulation
disorders, anticoagulation therapy, having history of allergy
to local anesthetic and known neuropathies involving
forearm and hand, uncooperative patients, and pregnant
patients were excluded from the study.

Study Design

ENROLLMENT

| 90 Eligible patient randomized |

Landmark technique
n =230

Nerve stimulator technique
n=30

Ultrasound guidance technique
n=230

]

]

|

Patient lost to follow up n =0
Discontinued intervention n = 0

Patient lost to follow up n =0
Discontinued intervention n =0

Patient lost to follow upn =0
Discontinued intervention n = 0

Analysed (n = 30)
Enrolled from analysis (n = 0)

Analysed (n = 30)
Enrolled from analysis (n = 0)

Analysed (n = 30)
Enrolled from analysis (n = 0)
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Analysis: Required sample size calculated

Input Effect size f=0.34

o err prob=0.41

Power (1-3 err prob) = 0.95

Numerator df=10

Number of groups=3

Number of covariates=1

Noncentrality parameter A = 9.9416000
Critical F=1.0502587

Total sample size=84

Actual power=0.95006

Output

Thus, sample size taken for the ease of distribution into
three groups was 90.

Block Assessment

The attainment of a successful block was determined by

the following methods —

1. Procedural time taken to complete the block in each
technique was noted. It was defined as the time after
cleaning and draping of site, till the injection of local
anesthetic drug

2. Sensory block was assessed by Hollmen scale

Onset of sensory block was defined when the patient
achieved a score of Grade 11 (pin prick felt as a sharp pointed
but weaker compared with the same area in other limbs).

Time taken to achieve peak sensory block was defined when
the patient achieved score of Grade IV (no perception of
pin prick).

3. Motor block was assessed by modified Bromage scale

Onset of motor block was defined when the patient
achieved a score of Grade Il (decreased motor strength
with ability to move fingers only).

Time taken to achieve peak motor block was defined when
the patient achieved a score of Grade III (complete motor
block with inability to move fingers).

4. Post-operative pain was assessed using VAS Score.

VAS was assessed post-operatively at every 1 hinterval for the
first 4 h and then 2 h for the next 8 h and then every 4 h till
24 h. Rescue analgesia was given if VAS was more than 3 in
the form of i/v paracetamol infusion. If pain is not relieved
by paracetamol, injection tramadol 100 mg i/v was given.

5. Success rate of each technique was noted.

A successful block was defined if surgery was done without
patient discomfort or without the need for supplementation
or sensory blockade of Grade IV and motor blockade of
Grade 111

A failed block was defined if a sensory region involved in
the surgery was not completely anesthetized and the block

needed supplementation by injection propofol or any other

drug or sensory and motor blockade was less than Grades

IV and 111, respectively.

6. Number of inadvertent vessel punctures were noted
in each block

7. Number of pricks taken in each block were noted in
each block

8. Hemodynamic changes, side effect, and complication
were also noted in each block.

RESULTS

In the present study, we included 90 patients into the study
n = 30 each. Patient’s demographics were comparable
(P> 0.05) in all the three groups. The duration of surgery was
also comparable between the groups as shown in Table 1.

Procedure time (time after cleaning and draping of site,
till the injection of local anesthetic drug) of Group L was
9.59 £ 4.63 min, Group N was 6.62 = 2.49 min, and of
Group U was 3.35 £ 1.05 min (P < 0.01) as shown in Table 2.

The mean onset of sensory block in Group L was
9.01 * 4.13 min, Group N was 7.99 * 3.69 min, and
Group U was 6.02 = 2.47 min. Onset of sensory block
was nonsignificant between Group L/N (P = 0.313 NS)
but was significant between Group N/U (P = 0.023 S) and
was highly significant between Group L/U (P = 0.001 HS).
Mean time for peak effect of sensory block of Group L
was 19.61 £ 5.13 min, Group N was 17.58 + 3.69 min, and
Group U was 14.66 £ 2.47 min. Time for peak sensory block
was nonsignificant between Group L/N (P = 0.117 NS),
significantly between Group N/U (P = 0.014 S), and highly
significant between Group L/U (P = 0.001 HS) as shown
in Table 2.

The mean onset of motor block in Group L was
12.28 £ 6.02 min, Group N was 10.35 * 5.27 min, and
Group U was 7.93  3.73 min. Onset of motor block was
nonsignificant between Group L/N (P = 0.191 NS) but
was significant between Group N/U (P = 0.040 S) and was
highly significant between Group L/U (P = 0.001 HS).
Mean time for peak effect of motor block of Group L
was 23.28 = 5.16 min, Group N was 22.35 £ 4.27 min,
and Group U was 19.62 £ 3.43 min. Time for peak motor
block was nonsignificant between Group L/N (P = 0.450
NS), significantly between Group N/U (P = 0.008 S), and
Group L/U (P = 0.004 S) as shown in Table 2.

Success rate of Group L was 80%, Group N was 90%, and
Group U was 96.67%. Success rate was non-significant
between Group L/N and N/U (P > 0.05 NS) but was
significant between Group L/U with P = 0.044(S).
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Table 1: Demographic characteristic of patients in Groups L, N, and U

Demographics Group L Group N Group U P-value
L/N N/U L/u
Mean age 39.60+13.14 37.06+15.53 36.53+14.33 0.847 (NS) 0.988 (NS) 0.767 (NS)
Gender
Male 20 (66) 23 (76) 21 (70) 0.389 (NS) 0.559 (NS) 0.781 (NS)
Female 10 (33) 7 (23) 9 (30)
ASA Grade
| 21 (70) 21 (70) 24 (80) 1.00 (NS) 0.371 (NS) 0.371 (NS)
Il 9 (30) 9 (30) 6 (20)
Mean duration of surgery (in hours) 1.65+0.64 1.58+0.59 1.61+0.74 0.661 (NS) 0.862 (NS) 0.823 (NS)

Table 2: Procedure time, sensory and motor block characteristics, and success rate among Groups L, N, and U

Parameters Group L Group N Group U P-value
L/N N/U L/U

Procedure time (minutes) 9.59+4.63 6.62+2.49 3.35%1.05 0.001 (HS) 0.001 (HS) 0.001 (HS)
Mean onset of sensory block (minutes) 9.01+4.13 7.99+3.69 6.02+2.47 0.313 (NS) 0.023 (S) 0.001 (HS)
Mean time to peak sensory block (minutes) 19.6145.13 17.58+3.69 14.66+2.47 0.117 (NS) 0.014 (S) 0.001 (HS)
Mean onset of motor block (minutes) 12.2816.02 10.35%5.27 7.93+3.73 0.191 (NS) 0.040 (S) 0.001 (HS)
Mean time to peak motor block (minutes) 23.28+5.16 22.35+4.27 19.62+3.43 0.450 (NS) 0.008 (S) 0.004 (S)
Success rate 24 (80) 27 (90) 29 (96.67) 0.687 (NS) 0.300 (NS) 0.044 (S)
Number of inadvertent vessel puncture 2 (6.6) 1(3.3) 0 0.553 (NS) 0.523 (NS) 0.150 (NS)
Number of patients requiring multiple pricks 7 (23.3) 5(16.6) 1(3.3) 0.518 (NS) 0.085 (NS) 0.020 (S)

NS: Non significant (P>0.05); S: Significant (P<o.05); HS: Highly significant (P<o0.001)

There were 6.67% vessel punctures in Group L, 3.3%
vessel puncture in Group N, and no vessel puncture
seen in Group U. However, no significant difference
was seen among the 3 groups (P > 0.05). In these cases,
the needle was withdrawn and redirected. The drug was
then injected after negative aspiration. Thus, sign and
symptoms associated with intravascular injection were not
encountered in any of these patients as shown in Table 2.

Needle pricks were repeated twice in 7 patients in Group L,
5 patients in Group N, and 1 patient in Group U. However,
the difference between the three groups was non-significant
(P> 0.05) as shown in Table 2.

During post-operative period, patients were monitored
for pain using VAS score at every 1 h interval for the first
4 h and then 2 h for the next 8 h and then every 4 h till
24 h. VAS scores were comparable among three groups for
the first 8 h of the study. At 12" h, VAS was comparable
between the three groups. At 16 h, VAS was significant
between Group L/N (P = 0.04) and non-significant
between Group N/U and L/U (P> 0.05). Latter on, VAS
was comparable and statistically non-significant (P > 0.05)
among all the groups till 24 h as shown in Graph 1. Rescue
analgesia was given when VAS was more than three and
total number of rescue analgesia given was maximum in
Group L and minimum in Group U.

Baseline hemodynamic parameters were comparable in all
the three groups at all measured intervals and remained

Mean VAS

3 hrs
4 hrs
6 hrs
0 hrs
12 hrs
16 hrs
20 hrs
24 hrs

TIME INTERVAL

——GROUP L —GROUP N GROUP U

Graph 1: VAS score

stable. None of the patient developed pneumothorax,
Horner’s syndrome, hoarseness, arrhythmias, respiratory
depression, and neuropathy in the post-operative period.

DISCUSSION

Coracoid approach is better because of easy identification
of coracoid process and there is no need for limb
movement. ICBPB provides certain advantages over
interscalene, supraclavicular, and axillary approaches, as the
complications such as pneumothorax and vessel puncture
are less, and the block is more consistent." Using USG
to identify nerves, further improves the success rate of
block as the drug is deposited close to the nerve sheath,
and chances of vascular and neurological injuries are less.
In the present study, we compared landmark versus nerve
stimulator versus ultrasound technique using coracoid
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approach for ICBPB. Only two patients in Group L and one
patientin Group N had vascular puncture while performing
the block. None of the patients developed pneumothorax,
Horner’s syndrome, hoarseness, and neuropathy in the
post-operative period. In the present study, the primary
outcome was shorter procedure time, faster onset of the
sensory and motor block, time to achieve peak sensory and
motor effect was less, and the success rate achieved was
more with the use of USG for the block.

Procedural time was shorter in USG (3.35 £ 1.05 min)
in our study. This fact is supported by studies done by
Taboada™ ¢ al. where they observed that time to petrform
the ICBPB was shorter using USG (3 = 1 min) vs.
6 * 2 min with nerve stimulator and Trabelsi'®! ¢ a/. who
found the procedural time for ICBPB was 3.6 min + 2.1

with ultrasound versus 4.6 2.2 min with nerve stimulator.

The mean onset of sensory and motor block was significantly
less in Group U (6.02 £ 2.47 and 7.93 £ 3.73 min) which was
almost comparable with a study done by Dakshinamurthy!"”
with USG supraclavicular BPB in where they found that
the time for onset of sensory block with ropivacaine was
5.22 + 1.28 min and motor block was 7.90 * 1.68 min.
Time for peak sensory onset with ropivacaine was in
14.93 * 2.14 min and the peak motor onset was in
18.82 £ 3.01 min. Time to achieve peak sensory and motor
effect were also significantly less in Group U (14.66 + 2.47
and 19.62 £ 3.43 min, respectively) which is also comparable
to above study. Similarly, Kyizom e a/" did a study with
30 mL of 0.5% ropivacaine for USG brachial plexus block
and found the mean time to achieve peak sensory and motor
effects of 14.37 + 3.7 min and 19.63 & 3.96 min, respectively.

In the present study, the success rate was significantly
higher with Group U (96.67%) which was comparable with
a study done by Desroches!'” in which they observed the
success rate of 91% for ICBPB by coracoid approach using
nerve stimulator and with a study done by Ootaki e# @/.*" in
which they found the success rate of 95% in ultrasound-
guided ICBPB and they concluded that ICBPB using USG
produced more accurate block with lesser discomfort of
the patient when compared with landmark technique.
Likewise, Taboada e 2/ did a comparative study between
ultrasound and nerve stimulator-guided ICBPB using
coracold approach and found 89% success with ultrasound
versus 91% with nerve stimulator. However, the difference
was statistically nonsignificant (P = 0.881).

Limitations

The anesthesiologist performing the block was also
monitoring the block parameters. Hence, double blinding
is not possible. As the sample size was small, the study had
significantly important results, so future studies should be

undertaken with a large population size. We used VAS score
as a pain measurement method which is not an objective
method and could have some variability in patient’s ability
to use that scale. To perform the USG-guided block
techniques, trained and registered anesthesiologist is needed
which may me not available in all the other centers.

CONCLUSION

Finally, it can be concluded that ultrasound-guided
ICBPB is a better choice as compared to petipheral nerve
stimulator-guided or landmark-guided technique as it
provides better placement of drugs near the nerve plexus
producing better results. It was observed that with the use
of USG for ICBPB, the procedural time is shortened, time
for onset of sensory, motor block as well as time for peak
effect of sensory, motor block is reduced, better success
rates are achieved, and number of inadvertent vessel
punctures and number of pricks taken are also reduced.
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Abstract

One of the most popular surgeries performed during laparoscopic surgery is a laparoscopic cholecystectomy (LC). The aim of
the study was to examine the prevalence of port-site infections (PSI) in patients having LC, either with or without local antibiotic
infiltration at the port site. An 18-month period witnessed the use of systematic random sampling at Bengaluru’s Kempe Gowda
Institute of Medical Science. LC participants who met the criteria for inclusion were divided into two groups at random (n = 50
in each group). Antibiotics were not locally injected into one group at the port site, while they were locally injected into the other
group (amikacin). Patients were observed for symptoms of inflammation, purulent leaking from the port site, and dehiscence
of skin sutures after surgery. Follow-up examinations were also performed for patients on the 39, 5", and 7" days, and
4" week of the postop period. Considering a minimum age of 20 and a maximum age of 80, patients’ mean ages ranged from
42.66 + 14.42 years to 20 years. Women dominated (77%), according to the gender distribution. The prevalence of infection
at the port site was 5%, and all post-operative problems were observed in the patient group without antibiotic infiltration at the
port site. When compared to patients who did not have antibiotic infiltration, the mean LOS was lower in the antibiotic-infiltrated
patients. This research demonstrated the difference between patients without antibiotic infiltration to the port site and patients
with antibiotic infiltration to the port site in terms of the presence of PSI, postoperative complications, and an increase in the LOS.

Key words: Antibiotics to port site, Cholecystectomy, Laparoscopic surgery, Port-site infection

INTRODUCTION

With the rapid advancement of medical technology,
surgeons now have the ability to perform limitedly
invasive surgery in addition to surgical disease treatment.
The best example is minimal access surgery (MAS), also
known as laparoscopic surgery (LS)/keyhole surgery,
which has led to a paradigm shift in how modern surgery
is approached by reducing access-related morbidities.
LS uses trocars, which are microscopic skin incisions
or ports made on the skin away from the actual site of
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surgery. These trocars can be either reusable metallic or
disposable plastic, and both types are utilized. With the
aid of a telescope and specially designed instruments, the
surgical procedure can be carried out through this port.
It has grown in popularity as a result of less pain, better
anesthesia, early ambulation, early hospital discharge,
and an early return to work, which reduces the patient’s
financial burden. Since Philips Mouret published the
first laparoscopic cholecystectomy (L.C) in 1987,1" the
technique has been used for a variety of additional surgical
operations, such as herniorrhaphy, appendectomy, gastric
surgery, colonic surgery, urological as well as gynecological
surgery.”*! The reason for this is that the horizons of
LS have been expanded as a result of a combination of
technological advancement and the rising acceptance of
MAS by patients. Nevertheless, LS comes with a unique
set of complications. Port-site infection (PSI) is one
such complication that can be prevented. The benefits
of LS are soon eroded by PSI as the patient develops
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worties about the nagging and indolent infection and
loses confidence in the surgeon performing the surgery.
Morbidity, hospital stays, and financial losses to the patient
all rise significantly. The patients’ quality of life is severely
affected, destroying the entire goal of MAS—to produce
the maximum number of cosmesis and turning it into
an unsightly wound. To study the effectiveness of local
antibiotic infiltration (Amikacin injection) at the port site
following port removal and to ascertain the incidence of
PSI in LC, this study was conducted.

MATERIALS AND METHODS

With the General Surgery Department at the Kempegowda
Institute of Medical Science in Bangalore, this prospective
comparative study was conducted from March 2021 to
November 2022. One hundred (100) patients over the
age of 18 who underwent LC and had symptomatic
gallstone disease were examined. A study group as well
as a control group of fifty patients each were randomly
divided into two groups. Patients under the age of 18,
those who had laparoscopic surgeries other than an LC,
those who were immunocompromised, and those who had
acute cholecystitis, cholangitis, obstructive jaundice, or gall
bladder ruptures during surgery were excluded. A 4-port
approach was used to perform LC on each patient. Both
groups underwent the same preoperative preparation of
the wound region. Following the removal of the ports, the
study group was given a local injection of the antibiotic
amikacin, while the control group did not receive any
antibiotic infiltration on the port site. Postoperatively,
patients in both groups were evaluated for symptoms of
inflammation, purulent leaking from the port site, and
dehiscence of skin sutures. Follow-up was also completed
on the 3, 5" 7" days, and 4™ week postoperatively. Post op
follow up was done on 3", 5* 7" and 30" day. The mean,
standard deviation, and frequency for quantitative variables,
as well as the proportions and frequencies for qualitative
variables, were used to produce descriptive statistics for the
explanatory and outcome variables. Regarding qualitative
variables, a chi-square test was used to determine the
association. In order to evaluate the duration of hospital
stays between the groups, an independent sample t-test
was used (based on antibiotic to port site). The level of
significance is 5%.

RESULTS

With a minimum age of 20 and a maximum age of 80,
the patients in the current study had a mean age of
42.66 * 14.42 years. Ages 36-50 made up the majority
of the patients (36/36%) in this group. 77 (77%) of the
100 (100%) patients were female, compared to 23 (23%)

male patients, demonstrating the majority of female
patients. About 93 (93%) had cholelithiasis and 7 (7%) had
chronic cholecystitis [Table 1].

According to the antibiotic-to-port site, an equal number
of patients were divided. The mean (LOS) length of
hospital stay was 7.29 £ 3.71 days, with a minimum of
3 days and a maximum of 24 days. Among 100 (100%)
patients, histopathology showed that 79 (79%) had
chronic cholecystitis, 15 (15%) had acute chronic calculous
cholecystitis, and 6 (6%) had chronic calculous cholecystitis
with cholesterosis [Table 2].

Among 100 (100%) patients, about 93 (93%) patients
had cholelithiasis, 48 (48%) patients had to no antibiotic
at the port site, and out of 7 (7%) patients with chronic
cholecystitis, and 5 (5%) patients were given antibiotics at
the port site. A chi-square test was applied to associate the
antibiotic at the port site with the diagnosis and showed
no statistically significant association between the antibiotic
at the port site and the diagnosis (x> = 1.38, P = 0.24)
[Table 3].

According to histopathology, cholecystitis was observed
in 79 (79%) patients with chronic cholecystitis; acute and
chronic calculous cholecystitis was observed in 15 (15%)
patients; chronic calculous cholecystitis with cholesterosis
was observed in 6 (6%) patients. The Chi-square test
showed no statistically significant association between
antibiotics at the port site and histopathology (x> = 0.74,
P =0.68) [Table 4].

Table 1: Distribution of the patients based on age,
age groups, gender, and diagnosis

Distribution of the patients based on age

Variables n Minimum Maximum MeantSD
Age 100 20.0 80.0 42.66+14.42

Distribution of the patients based on age groups

Age groups (years) Frequency (%)

20-35 33 (33.0)
36-50 36 (36.0)
51-65 25 (25.0)
66-80 6 (6.0)
Total 100 (100.0)
Distribution of the patients based on gender

Gender

Females 77 (77.0)

Males 23 (23.0)

Total 100 (100.0)
Distribution of the patients based on diagnosis
Diagnosis

Cholelithiasis 93 (93.0)

Chronic cholecystitis 7(7.0)

Total 100 (100.0)
SD: Standard deviation
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During the postoperative day (POD) 5, erythema was
observed in 4 (4%) patients, purulent discharge was
observed in 4 (4%) patients at POD 7, and edema, as well
as purulent discharge, were observed in 1 (1%) patient at
the POD 4" week. Those without exposure to an antibiotic
at the port site had all the complications. A connection
between complications at PODs 5 and 7 and antibiotic
application to the port site was statistically significant,

Table 2: Distribution of the patients based on
the antibiotic to the port site, mean duration of
hospital stay (days), and histopathology

Distribution of the patients based on the antibiotic to the port

site
Antibiotic to port site Frequency (%)
No 50 (50.0)
Yes 50 (50.0)
Total 100 (100.0)

Distribution of the patients based on the mean duration of
hospital stay (days)

Days of hospital stay n Minimum Maximum Mean*SD
100 3 24 7.29+3.71
Distribution of the patients based on histopathology

Histopathology Frequency (%)

Acute on chronic calculous cholecystitis 15 (15.0)
Chronic calculous cholecystitis with cholesterosis 6 (6.0)
Chronic cholecystitis 79 (79.0)

Total 100 (100.0)
SD: Standard deviation

Table 3: Cross-tabulation of antibiotic to port site
with the diagnosis

according to the Chi-square test (> = 4.16, P = 0.041)
[Table 5].

Among patients who had not received an antibiotic at the
port site, the mean length of hospital stays increased by
7.46 = 4.127 as compared to patients with an antibiotic
at the port site by 7.12 * 3.287. To compare the average
duration of hospital stays between the groups, an
independent sample t-test was used. A random sample t-test
conducted independently revealed no statistically significant
variation between the groups (P = 0.65) [Table 6].

Postop complications were present in 5 (5%) patients, and
all the patients belonged to the group with no antibiotic
at the port site. The Chi-square test showed a statistically
significant association between antibiotic at the port site
and post-operative complications (}* = 5.26, P = 0.022)
[Table 7].

DISCUSSION

With the advantages of decreased postoperative pain, a
quicker recovery to normal activities, a reduction in wound
size, and other advantages, laparoscopic procedures have
transformed surgery in recent years. However, a number of
LS complications have recently been identified. According
to statistics from all across the world, Karthik e7 2/ found
that the frequency of port-site complications ranged from

Table 5: Cross-tabulation of antibiotic to port site
with complications at postoperative day 5, day 7,
and 4™ week

Diagnosis Count (%)
Antibiotic to port site Total
No Yes
Cholelithiasis 48 (48.0) 45 (45.0) 93 (93.0)
Chronic cholecystitis 2(2.0) 5(5.0) 7(7.0)
Total 50 (50.0) 50 (50.0) 100 (100.0)
v P 1.38,0.24

Table 4: Cross-tabulation of antibiotic to port site
with histopathology

Histopathology Count (%)

Antibiotic to Total

port site

No Yes
Acute on chronic 8 (8.0) 7(7.0) 15 (15.0)
calculous cholecystitis
Chronic calculous 2(2.0) 4 (4.0) 6 (6.0)
cholecystitis with cholesterosis
Chronic cholecystitis 40 (40.0) 39(39.0) 79(79.0)
Total 50 (50.0) 50 (50.0) 100 (100.0)
©P 0.74, 0.68

Complications Count (%) 12 P
Antibiotic to port Total
site
No Yes
POD 5
Absent 46 (46.0) 50 (50.0) 96 (96.0) 4.16 0.041*
Erythema present 4 (4.0) 0 4 (4.0)
POD 7
Absent 46 (46.0) 50 (50.0) 96 (96.0) 4.16 0.041*
Purulent discharge 4 (4.0) 0 4 (4.0)
POD 4" week
Absent 49 (49.0) 50 (50.0) 99 (99.0) 1.01 0.315
Swelling and 1(1.0) 0 1(1.0)

purulent discharge

POD: Postoperative day, * P value —0.05

Table 6: Mean comparison of the duration of the
hospital days based on the antibiotic to port site

Antibiotic n Minimum Maximum MeantSD Mean P
to port site different

No 50 4 24 7.46+4.127 0.34 0.65
Yes 50 3 21 7.12+3.287

SD: Standard deviation
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Table 7: Cross-tabulation of antibiotic to port site
with postoperative complications

Postoperative complications Count (%)

Antibiotic to port Total

site
No Yes

Absent 45 (45.0) 50 (50.0) 95(95.0)
Present 5(5.0) 0 5(5.0)
Total 50 (50.0) 50 (50.0) 100 (100.0)
v P 5.26, 0.022*
*Significant

0.2% to 6%. A port-site infection was the most frequent
portsite complication, and it was more prevalent in
secondary ports. To prevent wound infection that could
result in unacceptable cosmetic outcomes, an incisional
hernia, and a longer hospital stay, it is crucial to identify
the risk factors. One of them, an unnoticed tear in the
endobag while retrieving the specimen, might be the cause.
Wound infection is one of the most common reasons for
morbidity after LS, despite the fact that it is much less
prevalent than in open surgery. A lower risk of wound
infection is likely connected with LS’ smaller wounds and
very little tissue damage.

In the current study, the average age of the patients was
42.66 £ 14.42 years, with a minimum age of 20 years and
a maximum age of 80 years. Out of 100 (100%) patients,
more than 3/4™ of the patients were females: 77 (77%)
and 23 (23%) were males, showing female predominance.
Amonkar ¢ al’s study included 112 patients and showed
male predominance, i.e., 61 (54.4%) were males and
51 (45.6%) were females, which is in contrast with the
current study.” In general, men are more likely than women
to get appendicitis. The Kotwal and Jadav study, which
shows that 73.66% of the patients are male, reflects this.”!
Nevertheless, the role of laparoscopy is more significant
in females because it assists in visualizing and treating
any disorders of the female pelvic organs in the same
environment, as in many such circumstances, a precise

preoperative evaluation may be impossible or exceedingly
difficult.

According to the clinical diagnosis distribution in our study,
symptomatic cholelithiasis (93/93%) was the most common
diagnosis among the 100 patients (100%), followed by
chronic cholecystitis in 7 (7%) individuals. The mean LOS
in the group that got antibiotics was 7.29 3.71 days, with
a minimum of 3 days and a maximum of 10 days. The
preoperative stay should be kept to a minimum, only long
enough for the patient to become somewhat familiar with
the location as well as the staff. During the postoperative
petiod, this is quite helpful. The risk of postoperative
wound infection is definitely decreased by shortening the

hospital stay before surgery. Histopathology assessment
showed that 79 (79%) had chronic cholecystitis, 15 (15%)
had acute chronic calculous cholecystitis, and 6 (6%) had
chronic calculous cholecystitis with cholesterosis. In the
study of Jha e al, a total of 921 patients were examined
during the study period. Histopathological lesions seen
in gall bladder specimens were categorized as benign,
premalignant, and malignant. Most of them were benign
lesions (97.6%), followed by incidental carcinoma, the
burden of which was 1.8%. The most common pathology
(95.01%) overall and among benign lesions was discovered
to be chronic calculus cholecystitis. Cholesterosis was
reported in one out of ten cholecystectomy specimens
(9.9%). Out of 93 (93%) patients who had cholelithiasis,
48 (48%) patients belonged to the no antibiotic port site,
and out of 7 (7%) patients with chronic cholecystitis, 5 (5%)
patients were in the antibiotic port site.'”? We observed a
statistically insignificant association between antibiotic use
at the port site and histopathology.

On days 3, 5, 7, and 4 weeks following surgeries, all
postoperative complications were observed in patients
who had not received any antibiotics at the port site. This
resulted in a statistically significant association between
the presence or absence of antibiotic infiltration at the
port site in the current study. 17 of the 112 participants
studied by Amonkar ¢z al. experienced complications
at the port site (17/15.1%)."1 According to data from
throughout the world, Karthik ¢/ a/. found that the
incidence of complications at the port site ranged from
0.2% to 6%; the most prevalent of these complications
was an infection at the port site, which was more prevalent
in secondary ports.l"l According to a review of the
literature, there are different levels of PSI frequency. It
has been recorded as low as 2.3% in Israel'" and as high
as 9.2% in Cairo, Egypt.'" It was reported as 5.3% by
Raina e al."! which is comparable to the 5.7% reported
by Waqatr and Sabit!'!l and the 5.3% reported by Den
Hoed PT.'" Shindholimath e a/" reported a relatively
higher percentage of 6.3%.

According to Darzi e al., surgical site infections (SSI)
occurred at different rates in patients who had LC and were
given prophylactic antibiotics or not, i.e., 1.7% and 2.1%,
respectively. However, the variance was not statistically
significant.l"”) Cefazolin is an efficient antibiotic used in
open cholecystectomy as well as other biliary operations.!'"'®
Moreover, investigations have shown that cephalosporin
should be given intravenously in a single dosage for the
induction of anesthesia or right before cutting in clean
as well as clean-contaminated surgeries."”! Therefore, the
goal of antimicrobial prophylaxis is not to totally eradicate
microorganisms from the tissue but rather to lower the
number of microorganisms to the point where the host’s
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defense mechanisms can effectively avoid infection by the
contaminated microorganisms.””’ Controversy remains
over the impact of antibiotic prophylaxis on developing
postoperative infections in LC."#! Prophylactic antibiotics
are the primary method of preventing infectious side effects
during LC.***! However, their results were in conflict
with those of other prospective surveys, indicating that
their use is not necessary given the low risks of infection
during LC.P**I Less postoperative pain, a shorter hospital
stay, a faster resumption to work and food intake, and a
considerable decline in perioperative infection problems
are just a few of the advantages of laparoscopy, which
is considered as an elective procedure.”**" Foster ez al.
conducted a study to determine the function of a single
shot of ampicillin plus sulbactam during laparoscopic
appendicectomy in a city hospital in Nottingham, England,
where 8% of patients had infections.™ The risk of wound
infection in a study at Agakhan Hospital was 8.5%. After
administering prophylactic antibiotics throughout the
recovery period following LS, Chang ef al. reported an
8.9% wound infection rate.” This is about equivalent to
our infection rate (2—6%).

In our research, patients without infiltration antibiotics
at the port site had a greater mean LOS than those with
antibiotics at the port site. The most frequent procedure
was a LC, and the rate of port-site complications in our
sample was 5%, which is comparable to global figures
(0.2—6%). Regarding SSI, the bacteria responsible for
the infection may differ in different patients, whether
prophylactic antibiotics are given or not.””! Antibiotic
prophylaxis plays no part, particularly in cholecystectomy
instances, but there is a definite risk of SSIs compared
to other surgeries.’” A different antibiotic regime also
produces the same number of infections in patients, so we
cannot say which one prevents the infection. The organisms
cultured may be different, with the same antibiotic
prophylaxis or other.P!l Although laboratory costs may be
substantial and unusual findings are rarely seen. However,
performing a routine histopathological examination of all
appendectomy specimens is still recommended to rule out
unusual pathologies.

Infection at the port site has been recorded following
laparoscopic procedures in Egypt,['? Pakistan,* China,!
Turkey,’ and Georgia,” according to a study of the
literature that is currently available. As far as we are aware,
no similar studies have been carried out in the state of
Karnataka, and the current study is the first to investigate
operational issues at the port site with or without the
infiltration of antibiotics into the port site. In this context, it
is important to note that developing nations have reported
higher PSIs than developed countries in laparoscopic
procedures.””

CONCLUSION

In our investigation, we observed that the incidence of
PSI was 5%. Only the patients who did not get antibiotic
infiltration experienced any post-operative problems.
Compared to patients without antibiotic infiltration, the
mean LOS was lower in patients with antibiotic infiltration.
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Abstract

Introduction: The approach to airway management has completely changed since the introduction of video laryngoscopes.
Video laryngoscopes have quickly gained interest as an intubation device in a variety of clinical scenarios and settings, as well
as in the hands of experts and novices. Their indirect view with the help of camera improves glottic visualization, including in
anticipated and unanticipated difficult airways.

Purpose: The purpose of conducting this study is to compare C-MAC D Blade video laryngoscope with King Vision channeled
video laryngoscope to form a protocol in our department for anticipated and unanticipated difficult airway for orotracheal
intubations in general elective surgeries.

Methods: Eighty patients between the age of 18 and 60 years, ASA Grade | and Il posted for general surgeries under general
anesthesia were randomly selected. Both groups were assigned 40 patients each, Group KC patients were intubated using King
Vision channeled and Group CM patients were intubated using C-MAC D-Blade video laryngoscope. Time for visualization of
glottis, duration of intubation, number of attempts, success rate, and hemodynamic parameters up to 120 min was observed.
Quality of visualization of glottis, airway injuries, and assisted maneuvers were also noted.

Results: The mean time taken for visualization of glottis in group KC was 12.67 + 1.39 s and in group CM was 10.74 +
1.01 s. The mean time taken for intubation in group KC was 25.74 + 3.874 s and in group CM was 28.06 + 2.23 s. There
was no significant difference in the number of attempts and quality of visualization of the glottis achieved by each device in
both groups. Devices were also comparable with respect to airway injuries and assisted maneuvers required for successful
intubation.

Conclusion: Although KVVL and C-MAC video laryngoscopes have been efficient video laryngoscope in this study, we conclude
that KVVL is a faster alternative to C-MAC for endotracheal intubation in patients with normal airways.

Key words: C-MAC D-blade video laryngoscope, Duration of intubation, Ease of intubation, General elective surgeries, King
Vision channeled laryngoscope

INTRODUCTION tube (ETT) into the airway of patients to secure the airway
and to administer inhalational agents for maintenance of

Laryngoscopy is a medical procedure performed by  anesthesia. The ultimate aim s to safely intubate the trachea
anesthesiologists for the purpose of placing an endotracheal

Access this article online

and secure the airway.!)

In routine practice, direct laryngoscopy (DL) using a
Month of Submission : 04-2023 Macintosh laryngoscope remains the gold standard
Month of Peer Review : 05-2023 technique as an effective means for securing the airway.
Month of Acceptance : 06-2023 In the presence of certain anatomical vatiants ot airway
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Table 1

Parameters MeantSD P
Group KC Group CM

Time to visualization (s) 12.67+1.39 10.74+1.01 0.001

Mean time of visualization
NN
o N S o o] o N
Mean duration of intubation

- - N N

o [$)] o (4] o [$,]

Duration of intubation (s) 25.74+3.74 28.06+2.23 0.001
SD: Standard deviation
Table 2 Group KC Group CM Group KC Group CM
Numb f att t A
tmber of atempts 9e Figure 1: Mean time for visualisation of glottis and mean time
Group KC, n (%) Group CM, n (%) for intubation
1 40 (100.00) 37 (92.50)
2 0 3 (10.00)
Total 40 (100.00) 40 (100.00) 40
P 0.070 35
30
%]
@ 25
Table 3 5 20
Quality of visualization Age z° 15
(Cormack-Lehane grade)  Group KC, n (%) Group CM, n (%) 10
1 37 (92.50) 38 (95.00) 5
2a 3 (7.50) 2 (5.00) 0 T e
2b 0 0 1 2
3 0 0 No. of attempts
Total 40 (100.00) 40 (100.00) = Group (KC) = Group (CM)
Figure 2: Number of attempts
Table 4
Ease of intubation Age 40
35
Group KC, n (%) Group CM, n (%) 30
0 - easy 26 (65.00) 22 (55.00) 2 o
1 - difficult 12 (30.00) 15 (37.50) 2
2 - very difficult 2 (5.00) 3 (7.50) 5 20
Total 40 (100.00) 40 (100.00) S 15
P 0.436 10
5
. . . . 0
DL has a variable learning curve requiring training, 1 2a 2b 3
. . . . . Cormack-Lehane Grade
experience, and regular practice to acquire and maintain.
. . . . . . m Group (KC) m Group (CM)
It requires a direct line of sight to align airway axes (oral
pharyngeal—laryngeal) for optimal glottic visualization. DL Figure 3: Quality of visualization of glottis assessed by
. Cormack-Lehane grades
and passage of ETT through larynx can lead to sympathetic
stimulation and adverse effects in the cardiovascular,
. (4] . 30
respiratory, and nervous systems.”* The hemodynamic
responses caused due to this are mostly short-lived and
well-tolerated by healthy individuals.”! However, they can be %
detrimental in susceptible patients resulting in a myriad of “L-;
complications such as myocardial ischemia, cardiac failure, 2
arrhythmia, intracranial bleed, and increased bleeding from
wounds.

All the above complications of DL can be reduced using
video laryngoscope, Hence, it can be safely called the
potential replacement of DL in such scenarios.”

0-Easy 1-Difficult
EASE OF INTUBATION
m Group (KC) = Group (CM)

2-Very Difficult

Figure 4: Ease of intubation
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Figure 5: Diagrammatic representation of angulation of C-MAC
video laryngoscope - Macintosh blade and D-blade

Figure 6: Kings vision laryngoscope and the channeled and
non-channeled disposable blades

Video laryngoscopes have surely made their way as a
routinely used laryngoscope, we conducted this study to
compare C-MAC D-Blade video laryngoscope with King
Vision channeled video laryngoscope to form a protocol in
our department for anticipated and unanticipated difficult
airway for orotracheal intubations in general elective
surgeries.

MATERIALS AND METHODS

This study was conducted on 80 patients, aged 18—60 years,
ASA grade I and II, MPG Grade I and II scheduled to
undergo elective surgery under general anesthesia. Written
informed consent was obtained from each subject after
explaining the technique and procedure before the addition
of the subjectin the study in their own vernacular language.
Patients giving refusal, MPG Grade 111 and IV, history

of hypertension, heart failure, or with any predictors of
difficult airway were excluded from the study.

A detailed pre-anesthetic and airway examination was
done 1 day before surgery and pre-operative routine
investigations. Each patient was kept fasting for 8 h pre-
operatively. Tablet alprazolam 0.25 mg orally was given at
night before surgery.

In the preparation room, an intravenous (I.V) cannula
20 gauge was inserted and Ringer lactate was started.
Injection of midazolam 0.02-0.03 mg/kg and injection
of glycopyrrolate 0.2 mg were given 1.V to all patients.
In the operating room, an injection of butorphanol
0.015-0.02 mg/kg was given, and standard monitors were
applied. Patients were pre-oxygenated through face mask
for 3 min. General anesthesia was induced using propofol
1.5-2.5 mg/kg. Ventilation was assessed using face mask
and manual ventilation and if proved satisfactory, an
injection of succinylcholine 1-1.5 mg/kg L.V was given.
Then, intubation was performed using C-MAC D-Blade
video laryngoscope in the group (CM) and King Vision
laryngoscope with channeled blade in the group (KC)
with 40 patients in each group. Then, the cuff was
inflated and ETT was connected to the breathing circuit
and checked by EtCO2, five-point auscultation of chest,
observation of B/L chest movement, and misting of
the tube.

The parameters measured and observed were as
follows -Time taken for visualization of glottis and
intubation time was measured using a stopwatch. Ease
of intubation was assessed using a subjective scale — It
was graded as easy, difficult, or very difficult. The success
rate was calculated for each group. Failure to intubate was
considered if the time taken was more than 120 s or more
than 2 attempts were required. The number of attempts was
calculated, an intubation attempt will be defined insertion
of laryngoscope blade into the oropharynx, regardless of
whether an attempt was made to pass the ETT. The quality
of visualization was assessed using Modified Cormack and
Lehane grading, If any assisted maneuvers were required
for successful intubation which included external laryngeal
manipulation, aided by bougie, changing blade size was
recorded and noted.

Hemodynamic variables were measured during baseline just
before induction of anesthesia, at time of laryngoscopy,
at time of ETT insertion then after every 15 min till
120 min, or end of surgery. Any airway injury was
recorded, it was assessed by the presence of any blood in
the oropharyngeal airway or blood on the ETT when the
patient was extubated.

klnternational Journal of Scientific Study | June 2023 | Vol 11 | Issue 3 J 32




Kaur, et al.: Comparison between King Vision Channeled versus C-MAC D-Blade Video Laryngoscope

Statistical Analysis

Duration of intubation was taken as the outcome measure
of interest for the purpose of sample size calculation.
Sample size was calculated keeping in view at most 5%
risk, with minimum 80% power, and 5% significance
level (significant at 95% confidence interval). Data were
recorded in a Microsoft Excel spreadsheet and analyzed
using Statistical Package for the IBM SPSS Statistics for
Windows, Version 23.0. Armonk, NY: IBM Corp., Chicago.
Continuous data were presented as mean with standard
deviation. Categorical data were expressed as numbers
and percentages. Power analysis was done to calculate the
power of the study which was 95% by taking o error of
0.05. The P-value was then determined to evaluate the level
of significance. The results were analyzed and compared
to previous studies to draw relevant conclusions.

RESULTS

The results of our study were as follows:

e The two groups were comparable in view of
demographic data and patient characteristics

e The mean time is taken for visualization of the glottis
in both groups. The mean time taken for visualization
of glottis in group KC is 12.67 £ 1.39 s which is
longer than the mean time taken in group CM which is
10.74 £ 1.01 s. The groups showed a highly statistically
significant difference (P = 0.001)

e The mean time taken for intubation in group KC was
25.74 + 3.874 s and in group CM was 28.06 = 2.23 s.
The difference in the groups was found to be statistically
highly significant (P = 0.001)

e The number of attempts were - All 40 patients in
group KC were intubated in the first attempt although
3 patients in group CM required second attempt. The
difference between both groups was found to be
statistically non-significant (P > 0.05)

e Firstattempt’s success rate was 100% in group KC and
92.5% in group CM. Rest 7.5% of group CM patients
were intubated in the second attempt. All the patients
were successfully intubated and no intubation failure
was recorded (P > 0.05)

® The ease of insertion of the laryngoscope blade was
compared. In group KC, in 28 patients were labeled
as easy, 10 were slightly difficult, and 2 were labeled
as difficult. In group CM, 33 patients were labeled as
easy and 7 were labeled slightly difficult (P > 0.05)

e Quality of visualization was compared with Cormack-
Lehane Grading. Cormack-Lehane Grade 1 was
achieved in both the groups in all the patients (P> 0.05)

e The two groups were found to be comparable
with respect to the hemodynamic and ventilatory
parameters such as BP, SpO,, and EtCO, with the

difference being statistically non-significant at all time
points (P> 0.05)

e In group KC, 3 patients out of 40 (7.50%) recorded
airway injury indicated by blood on laryngoscope
blade or on the ETT seen after extubation, whereas
in group CM, only 1 patient out of 40 (2.50%) was
recorded to have an airway injury (P > 0.05)

e Ingroup KC, 2 patients (5.00%) required any additional
maneuver and in group CM, 4 patients (10.00%)
required the same (P > 0.05) (Figures 1-6).

DISCUSSION

Video laryngoscopes are rapidly gaining popularity in
airway management and several devices with different
design features are now available. Their use is not only
being advocated for difficult airways® but is also now being
suggested by many airway experts as the first-line technique
device for tracheal intubation in all patients.”'"! The
C-MAC video laryngoscope and King Vision laryngoscope
are two revolutionary devices in this field which have made
the skill of laryngoscopy much easier to learn.

C-MAC VL has two types of blades — conventional
Macintosh and D-Blade, which are hyper-angulated. The
screen is located on a separate stand for C-MAC but in the
case of King Vision, the screen is located on the top of
laryngoscope itself. King Vision has two types of blades —
channeled and non-channeled. The one used in this study
has a channel into which an ETT is pre-loaded before
laryngoscope is inserted into the patient’s oral cavity.

Both groups did not differ with respect to any of the patient
characteristics such as age, sex, BMI, Wilson scoring, and

ASA grading.

The time for visualization of the glottis was recorded from
the time of laryngoscope insertion into the patient’s mouth
until the glottis was visible on the camera screen. The
mean time taken for visualization of glottis in group KC
is 12.67 = 1.39 s which is longer than the mean time taken
in group CM which is 10.74 £ 1.01 s. The reason for a
slightly longer time in group KC, the patients intubated with
KVVL is the bulkier nature of the channeled blade than
the C-MAC D-Blade which makes it slightly more difficult
than the C-MAC Blade to enter the mouth of the patient.
Similatly, in a study conducted by Sahajanandan e al., they
compared KVVL with C-MAC D-Blade laryngoscope in
patients with anticipated difficult airways. The mean time
for visualization of glottis with King Vision was 12.93 s and
with C-MAC D-Blade was 10.32 s. Our results also coincide
with the study conducted by Chandy ¢7 a/., as the results of
the study conducted by them also showed a significantly
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shorter time for visualization of the glottis with C-MAC
D-Blade as compared to KVVL. They also concluded in
their study that KVVL was difficult to introduce into the
mouth of the patient during laryngoscopy.l'”

The duration of intubation was recorded from the time
of KVVL or the C-MAC D-Blade laryngoscope insertion
into the patient’s mouth until the passage of ETT into
the trachea in a fully anesthetized patient. The mean time
taken for intubation in both groups was calculated. The
mean time taken in group KC was 25.74 £ 3.874 s and
in group CM was 28.06 + 2.23 s. The longer duration of
intubation with C-MAC D-Blade video laryngoscope even
after the shorter time for visualization of glottis might be
due to the hyperangulated shape of the D-Blade which is
more than the curvature of the normal ETT. Hence, it was
slightly difficult to aim the tube directly into the trachea
on the first attempt. This was overcome by adjusting
the laryngoscope blade or use of a stylet to match the
curvature of the blade. Other problem with the C-MAC
D-Blade VL was a blind phase when the ETT is entered
into the patient’s mouth till it reaches the front of the
camera which makes it slightly difficult to angle the tube
directly toward the vocal cords. With the KVVL, the ETT
was pre-loaded into the channel of the blade. Hence, it
took comparatively a shorter time to push the ETT into
the trachea as compared to the C-MAC. Even with King
Vision, the most common cause of failure was the tube
impinging on the right arytenoid. The use of a smaller ET
tube facilitated 90° counter-clockwise rotation within the
channel which rectified impingement on the right arytenoid
and facilitated intubation. Shravanalakshmi ez 2/. compared
ease of intubation and glottic visualization with C-MAC
Conventional and D-Blade and King Vision channeled
blades. Time for intubation in seconds was significantly
faster with conventional C-MAC video laryngoscope (23.3
+ 4.7) compared to D blade C-MAC video laryngoscope
(26.7 £ 7.1), whereas conventional C-MAC and King Vision
wete compatable (24.9 + 7.2).1%

The number of attempts required in each patient to
successfully intubate the trachea was noted. All 40 patients
in group KC were intubated in the first attempt, although
3 patients in group CM required the second attempt.
The groups showed that this difference is non-significant
(P = 0.07). First attempt success rate in group KC was
100% that is all the patients were intubated in the first
attempt whereas in group CM, the first attempt success
rate was 92.5%. Rest 7.5% of patients in group CM were
successfully intubated in the second attempt. Although the
result was found to be statistically insignificant.

The systolic blood pressure (SBP), diastolic blood pressure
(DBP), and mean arterial pressure (MAP) showed no

significant statistical difference among the two groups.
Baseline mean SBP in group KC was (119.93 £ 5.56)
mmHg which was comparable to baseline mean SBP in
group CM (117.88 £ 6.72) mmHg (P = 0.07). The SBP at
5 min, just around 1 min after intubation, in group KC was
(136.83 *+ 6.84) mmHg and in group CM was (134.80 +
5.32) mmHg. The mean diastolic pressure in group KC was
82.88 £ 6.31 mmHg and in the group at baseline was 83.20
* 3.73 mmHg, The MAP in group KC was (95.18 *+ 4.28)
mmHg and in group CM at baseline was (94.83 £ 3.29)
mmHg. The SBP, DBP, MAP, HR, and SpO2 were noted at
1 min, 3 min, 5 min, 10 min, and every 10 min for the rest
of the duration of surgery and no statistically significant
differences were found in both the groups (P > 0.05)

Quality of visualization was assessed using modified
Cormack-Lehane grading. In group KC, 37 out of the
40 (92.5%) patients and in group CM, 38 of the 40 (95%)
patients achieved CL grade I, and CL grade 2a was observed
in 3 (7.5%) and 2 (5%) patients out of the 40 patients in
group KC and CM, respectively(P > 0.05). Similar to our
study, Shetty ¢7 al. recorded Cormack-Lehane grade 1 in
90% of the patients in the KVL group and 93.3% of
patients had grade 1 view in the C-MAC group.'! Variations
are recorded over different studies conducted comparing
the quality of visualization of glottis as laryngoscopy is a
skillful procedure and one’s experience adds a great depth
to 1t.

In group KC, 2 patients (5.00%) required any additional
maneuver and in group CM, 4 patients (10.00%) required
the same (P > 0.05). In the case of C-MAC, it was noted
that the mistake was in the correct placement of the
laryngoscope blade with respect to the glottis or the vocal
cords and with King Vision channeled laryngoscope the
most encountered problem was impingement of the tube
on the right arytenoid. The ETT had to be turned in the
clockwise direction in the case of C-MAC VL in contrast
to the channeled blade of King Vision in which an anti-
clockwise turn to the pre-loaded ETT was found to be
beneficial, which was recognized and corrected over time
of the study.

Limitations

Limitations of our study are as follows -

e Single-blinded study, as it is not possible to blind the
anesthesiologist to the device used for the intubation

e Sccond, study findings might not be applicable to a
larger population, bigger sample size might be required
to document its advantages

e Our study was conducted on patients with normal
airways without the predictors of difficult airways.
Hence, the results might not extrapolate to a difficult
airway
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e The hemodynamic responses were recorded in ASA I
and 1I patients. The hemodynamic parameters might
vary in a hypertensive or ASA III or ASA IV patient

e  Outof several thatare currently available in the market,
we can only comment on what we found better out of
the two devices included in our study.

CONCLUSION

e (C-MAC D-Blade video laryngoscope was found to be
faster than the King Vision laryngoscope channeled
blade in the aspect of time taken to visualize the glottis

e In spite of that, King Vision channeled blade was
found to take a shorter duration for successful
intubation when compared to the total duration taken
by the C-MAC D-Blade video laryngoscope

e There was no significant difference in the number of
attempts and quality of visualization of the glottis
achieved by each device in both the groups

e There was no statistically significant difference in
hemodynamic changes in both the groups

e Inaspect to airway injuries and assisted maneuvers, no
statistically significant difference was found between
both the groups.
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Abstract

Background and Aims: Direct laryngoscopy remains the gold-standard technique as an effective means for securing the airway
by placing an endotracheal tube into the glottis called endotracheal intubation. It is a complicated technical skill. It has a variable
learning curve requiring training, experience, and regular practice. King Vision Video Laryngoscope (KVVL) has revolutionized
the skill of difficult airwvay management. The present study was carried out to investigate laryngoscopic view and intubation
success using the channeled and non-channeled blade of KVVL in anaesthetized patients as these laryngoscopes can be
used effectively by junior residents for emergency intubation in patients with respiratory tract infections with minimal exposure.

Materials and Methods: After proper pre-anesthetic checkup, prospective randomized clinical trial involving 80 patients
with ASA physical status I-Il, in the age group of 18—60 years, was carried out dividing the patients into two groups; Group
[1] - patients intubated with non-channeled blade of KVVL and Group [ll] - patients intubated with channeled blade of KVVL.
Time for visualization of the glottis, intubation time, success rate of intubation, and number of attempts were noted.

Results: Time for visualization of glottis was significantly shorter with non-channeled blade (group |) as compared to channeled
(Group Il) but intubation time was significantly shorter in Group Il as compared to Group I. Success rate and number of attempts
were not statistically different. Both groups achieved Cormack—Lehane Grade | in all the patients.

Conclusion: The time to glottis visualization is longer but intubation time is shorter when using channeled blade as compared
to non-channeled blade.

Key words: Channeled King Vision Video Laryngoscope, Cormack—Lehane grade, Non-channeled King Vision Video
Laryngoscope

INTRODUCTION such as significant hemodynamic disturbance, cervical
instability, injury to oral and pharyngeal tissues, and
dental damage.l" Due to certain limitations of DL,
videolaryngoscopy has gained a strong foothold in
routine anesthesia practice and becomes a recommended
alternative technique in cases of expected difficult
airway situations.” It has increased first pass success in
difficult airway situations and has less peri-intubation
complications by reducing the amount of intubation

Access this article online attempts and shortening its time.?*

Laryngoscopy is a procedure performed by
anesthesiologists for the purpose of placing an
endotracheal tube into the airway (trachea) of anesthetized
patients to secure the airway. Direct laryngoscopy (DL)
is a gold-standard technique but requires a number of
manipulations for optimal glottic visualization. These
manipulations of the airway have adverse implications

Month of Submission : 04-2023 The King Vision™ Video Laryngoscope (KVVL) is a

Month of Peer Review : 05-2023 new novel device developed to aid the anesthesiologist in

Month of Acceptance : 06-2023 managing the difficult as well as routine airways quickly

. Month of Publishing : 06-2023 and safely.’! It has two types of blades: Channeled and
wiss-sn.com non-channeled.”! King vision is a portable device which
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consists of two parts, i.e., stem and blade. The stem of the
laryngoscope is reusable.” It has a colored video screen
and a battery housing, The blade of the laryngoscope is
disposable and for single use only. It has L-shaped blade.
VL must be held in the left hand and the endotracheal tube
(ETT) has to be steered independently with the right hand.

The non-channeled blade of King Vision did not allow
simultaneous manipulation of ETT and VL. Moreover, it
required the use of malleable stylet for insertion of ETT.
The difficulties encountered in non-channeled version
were overcome when channeled blade came into practice.
Channeled blades have a channel for loading ETT for easier
passage through glottis once larynx is visualized.

In this prospective, randomized, single center investigation,
we aimed to compare time required for glottic visualization
and duration of successful intubation of channeled vs.
non-channeled versions of commercially available KVVL.
The study was conducted in Guru Nanak Dev hospital
attached to Government Medical College, Amritsar, after
taking written informed consent of patients in vernacular
language and approval from Institutional Ethics Committee
(IEC). It was conducted on 80 patients, aged 18—60 years
of ASA Grades I and II, scheduled to undergo elective
surgery under general anesthesia.

MATERIALS AND METHODS

Following the approval of IEC, and after obtaining a
written informed consent, 80 patients with ASA physical
status I-11, in the age group of 18-60 years, of both sexes,
scheduled for elective surgeries under general anesthesia
with endotracheal intubation (ETT) were included. The trial
was registered with clinical trial registry-India [Table 1].

In the preparation room, intravenous (1.V) cannula 20 gauges
were inserted. Injection midazolam 0.02-0.03 mg/kg and
injection glycopyrrolate 0.2 mg were given 1.V to all patients.

Table 1: Demographic parameters

Parameter Group | (n=40) Group Il (n=40) P-value (NS)
Mean age (in years.) 36.18+13.18 38.45+12.76 0.221
Sex 0.644
Male 26 24
Female 14 16
Mean BMI 25.70+1.39 25.43+1.21 0.387
ASA grade 0.495
| 25 22
Il 15 18
Wilson score 0.898
0 13 12
1 13 12
2 14 16

Then, the patients were transferred to the operating room,
standard monitors were applied (non-invasive blood
pressure, pulse oximeter, electrocardiogram) before, and
capnography after induction of anesthesia. Patients were
pre-oxygenated through antistatic mask for 3 min. General
anesthesia was induced using propofol 1.5-2 mg/kg. After
assessing adequate ventilation, neuromuscular blocking
agent was given in the form of succinylcholine 1.5 mg/
kg. The patients were given intermittent positive pressure
ventilation. Then, intubation was performed using non-
channeled blade of KVVL in Group I and using channeled
blade of KVVL in Group 1L

We measured and recorded the characteristics of

laryngoscopy and intubation:

e Time taken for visualization of glottis and duration of
intubation was measured using a stopwatch

e Success rate was calculated for each group. Intubation
was considered a failure if it takes more than 3 attempts
to intubate the patient or time taken more than 120 s

e Number of attempts - an intubation attempt was
defined insertion of laryngoscope blade into the
oropharynx, regardless of whether an attempt was
made to pass the endotracheal tube.

e Ease of laryngoscope insertion was assessed. It was
graded as easy, slightly difficult, or difficult

e Quality of visualization was assessed using Cormack
and Lehane grading

e Hemodynamic variables
Assisted maneuvers - if any assisted maneuvers were
required for successful intubation which include
external laryngeal manipulation, aided by bougie,
changing blade size, any lifting force required,
redirecting the laryngoscope was recorded and noted

e Anyairway injury was recorded - it was assessed by any
blood from lips, mucosa, in the oropharyngeal passage
or blood on the ETT when patient was extubated.

Duration of intubation was taken as the outcome measute
of interest for the purpose of sample size calculation.
Sample size was calculated keeping in view at most 5%
risk, with minimum 80% power and 5% significance
level (significant at 95% confidence interval). Data were
recorded in a Microsoft excel spreadsheet and analyzed
using the Statistical Package for the IBM SPSS Statistics
for Windows, Version 23.0. Armonk, NY: IBM Corp.,
Chicago. Exact P-values were computed and P < 0.05 was
considered as statistically significant.

RESULTS

A total of 80 patients were analyzed [Table 1]. Patient
baseline characteristics with respect to age, gender
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Figure 1: Consort flow diagram

distribution, BMI, and Wilson score were similar in the two
groups. There was also no statistically significant difference
in the distribution of patient’s Mallampati grades and ASA
class distribution [Figure 1].

12

10

Time to Visualization of Glottis 4
The time to glottis visualization was significantly shorter 2 Groun | (Nom channeled) Groun I (Channeled)
when using non-channeled blades as compared to TIME TO VISUALIZATION

. . . . - ( h led) - (Ch led)
channeled blades. The mean time taken for visualization Grouo ! Non channele Srouplichanmels
of glottis in Group I was 6.09 £ 0.72 s and the mean time Figure 2: Time to visualization of glottis

taken in Group Il was 10.57 £ 2.20 s. The groups showed

a highly statistically significant difference (P < 0.03). The
grade of glottis visibility and number of insertions were
similar [Figure 2].

Duration of Intubation

The total duration of intubation was significantly longer
using non-channeled blade compared to channeled blade.
The mean time taken in Group I was 30.24 £ 6.28 s

Group | (Non channeled) Group Il (Channeled)
and in Group II was 19.26 + 3.42 s. The duration of TIME TAKEN FOR INTUBATION
intubation is shorter in Group II than in Group I. The INTUBATIONFOR.INTUBATO)
groups showed a highly statistically significant difference MEPUBTAGIRAENNE)  SIPUR (SR
(P <0.03) [Figure 3]. Figure 3: Time taken for intubation
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The results of number of attempts, ease of laryngoscope
insertion, quality of visualization, and hemodynamic
variables were comparable in both the groups [Table 2].

Airway injury was noted in 4 patients in Group 1 and
2 patients in Group 1I. The difference in airway injuries was
statistically non-significant in both the groups (P > 0.05).
Assisted maneuver was required in 4 patients in Group 1
and 1 patient in Group II. The difference was statistically
non-significant in both the groups (P > 0.05) [Table 3].

DISCUSSION

The prime responsibility of an anesthesiologist is to secure
and maintain a patent airway. Complications such as hypoxic
brain damage could happen from delayed intubation,
misplaced tracheal tube, or aitway trauma.” Laryngoscopy
is a procedure performed by anesthesiologists for the
purpose of placing an endotracheal tube into the airway of
patients to secure airway or administer inhalational drugs
during surgery and suctioning of secretions. DL remains
gold-standard technique for securing airway but with
advancement in technology, videolaryngoscopy has become
widely accepted method in both emergency medicine and
clinical anesthesia. It has become an alternative technique
in cases of anticipated difficult airway situations.

King Vision is a new device; it has two blades: Non-
channeled and channeled blades. Minimum of 18-mm mouth
opening is required in one with channel while minimum

Table 2: Intubation characteristics

Parameters Group | Group Il P-value
Success rate
1t pass success rate 36 39 0.165
2" pass success rate 4 1
Number of attempts
1 36 39 0.165
2 4 1
Ease of laryngoscope insertion
Easy 35 32 0.367
Slightly difficult 5 8
Difficult 0 0
Quality of visualization
1 40 40 1
2a 0 0
2b 0 0
3 0 0
Table 3: Complication
Complications Group | (%) Group Il (%) P-value
Airway injuries 4 (10) 2 (5) 0.398
Assisted maneuvers 4 (10) 1(2.5) 0.165

13 mm mouth opening is required in one without channel."”

Non-channeled blades are generally thinner, easier to insert,
and provide good quality view to the vocal cords even in
case of significantly limited mouth opening. Their main
disadvantage is that insertion of tracheal tube needs a special
angulated introducer and there may be risk of trauma to
oro-pharyngeal soft tissues. The channeled blade provides a
more reliable direct guide for tracheal tube insertion but may
be more difficult to insert in case of limited mouth opening,
intra-oral swelling, and large tongue due to its bulkiness.

The findings of our study suggest that, the mean time
taken in Group I was 6.09 £ 0.72 s which is shorter than
mean time taken in Group II which was 10.57 £ 2.20 s.
The result was statistically highly significant (P < 0.03). The
reason for longer time in Group I that is patient intubated
with channeled blade of King Vision is due to larger width
of tip of blade and its bulkiness which makes it slightly
difficult to insert it in patient’s mouth.

Similar results in context to our findings were reported
by Biro and Schlaepfer.'! In their study, they compared
tracheal intubation with channeled versus non-channeled
video laryngoscope blades in patients undergoing elective
urological surgeries. The authors found that the time
to larynx visualization was significantly shorter when
non-channeled blade (5 s [4-8 s]) was used compared to
channeled blade (11 s [7-14 s]).

Our results also coincide with study conducted by
Shah e al!" They conducted a study on comparison of
channeled blade with non-channeled blade of KVVL
for oro-tracheal intubation. The laryngeal exposure time
was 5.27 + 3.2 s in non-channeled group whereas it was
7.84 = 9.01 sec in channeled group.

A similar study was performed by Bajpai that compared
intubation performance between channeled and non-
channeled blade of King Vision in orotracheal intubation.!"’
The time for glottis visualization was 8.5 £ 3 s for Group C

(channeled) and 7 * 2 s for Group NC (non-channeled).
These results are in concordance with our study.

Our study also recorded total duration of intubation. Our
findings suggest that, the mean duration of intubation in
Group II was 19.26  3.42 s compared to 30.24 £ 6.28
s in Group Il which was statistically highly significant
(P < 0.03). The reason for faster intubation time despite
slower larynx recognition time is because the channeled
blade makes more demanding steering of ETT and omits
the blind phase during advancement of ETT.

The results of our study are comparable with study
conducted by Shah ¢# a/. in which they found that the time to
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successful intubation was 15.24 * 10.6 s in channeled blade
whereas it was 28.57 * 14.09 s in non-channeled blade.
The time taken was significantly less with channeled blade.

Our results also coincide with study conducted by Biro
and Schlaepfer where the time to successful intubation
was significantly longer when using non-channeled blade
[29s [25—-51 s]) compared to channeled blade (17 s [12-27]).

A similar study was performed by Bajpai that compared
intubation performance between channeled and non-
channeled blade of King Vision in orotracheal intubation.
The duration of intubation was found to be shorter when
using channeled (24 * 8.5 s) blade as compared to non-
channeled blade (44 £ 5 s) of King Vision.

Both the laryngoscope blades included in our study
showed 100% success rate. The 1% pass success rate was
90% in Group I and 97.50% in Group II. 100% patients
were intubated in the second pass in both the groups.
The difference in the success rate in both the groups was
found to be statistically non-significant (P > 0.05). No
intubation failure was recorded in any of the patients in
both the groups.

The success rate findings of VL channeled blade of our
study were in concordance to study conducted by Ali e a/.
in which a comparative evaluation of KVVL (channeled
blade), McCoy, and Macintosh laryngoscopes for tracheal
intubation in patients with immobilized cervical spine.
Similarly, the findings of success rate for ETT insertion
were comparable to study conducted by Kleine-Brueggeney
¢t al. in which evaluation of three non-channeled video
laryngoscopes and the Macintosh laryngoscope in patients
with a difficult airway was done. Primary outcome was first
attempt orotracheal intubation success.”

The number of attempts, ease of laryngoscope insertion,
quality of visualization, hemodynamic variables, oxygen
saturation, and end-tidal Co, showed no statistically
significant difference.

Assisted maneuvers were stated as any external laryngeal
manipulation, aided by bougie, changing blade size, any
lifting force required, or any redirection of blade. It was
noted that patients had some form of impingement in
the case of the both the blades. Impingement with the
channeled blade occurred over the right aryepiglottic fold.
Anticlockwise rotation of the endotracheal tube as it slides
off the dedicated slot redirects it toward left overcomes
the impingement on the right aryepiglottic fold.

In the case of non-channeled blade, impingement occurred
at various places such as epiglottis and anterior subglottic

area including the right aryepiglottic fold. Withdrawal of
the stylet endotracheal tube and redirection toward the
center was done most of the time to facilitate passage of
the tube toward the glottic opening,

The reason for impingement at right aryepiglottic fold
was central insertion of device. The reasons behind
impingement to the anterior glottic structures, especially
in the case of the non-channeled blade, could be due
to the hyperangulated stylet required to position the
endotracheal tube. However, the difference was statistically
non-significant in both the groups (P > 0.05).

In a similar study conducted by Shah e a/.'” comparing
channeled blade versus non-channeled blade of the King
Vision™, various impingements which occurred at the
laryngeal inlet were observed and maneuvers used to
accomplish intubation were noted. Impingement of the
endotracheal tube at the glottic inlet was similar in both
the groups.

Injury to the airway was assessed by looking for signs
of blood lips, mucosa, in oropharyngeal passage, on
laryngoscope blades, or endotracheal tube when removed
during extubation. There was no statistically significant
difference between two groups.

CONCLUSION

The following conclusions are drawn from our study:

e Both the blades of KVVL showed promising results
with respect to successful intubation

e The time taken to visualize the glottis by King Vision
non-channeled blade was shorter as compared to
channeled blade of King Vision

e Although time taken to visualization of glottis was
shorter with non-channeled blade, time to intubation
was shorter with channeled blade of King Vision

e There was no significant difference in number of
attempts and quality of visualization of glottis with
both the blades of King Vision

e There was no statistically significant difference in
hemodynamic changes in both the groups

e There was also no statistically significant difference
with respect to assisted maneuvers and injury to airway
in both the groups.

We conclude with our study that the time to video
laryngoscopic glottis recognition is longer when using a
channeled blade, but time to intubation and the total time
to secure the airway are shorter. King Vision channeled
blade is better compared to non-channeled blade for
laryngoscopy and ETI in general surgical procedures.
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Abstract

Background: The measurement of body parameters such as body weight, body fat %, and body water % is crucial in assessing
the health and fitness status of individuals. The Actofit Pro Max/Max and Inbody 270 bioelectrical impedance analysis (BIA)
machine are commonly used for this purpose, but their comparative accuracy has not been extensively studied.

Methods: A comparative study was conducted over 319 subjects comprising athletes, standard body type, and obese
subjects. The aim of the study was to determine the correlation between the body parameters measured over 30 days of
interval with Actofit Pro Max/Max and Inbody 270 BIA machine. Pearson correlation coefficient (r) was used to calculate the
data correlation.

Results: The results of the study showed that the change in the body weight, body fat %, and body water % measured over
30 days of interval with Actofit Pro Max/Max is highly correlated with that of the Inbody 270 BIA machine (r = 0.95, P < 0.001).

Conclusion: The Actofit Pro Max/Max and Inbody 270 BIA machine showed a high correlation in measuring body parameters
such as body weight, body fat %, and body water %. These findings suggest that both devices can be used interchangeably
for body parameter measurement.

Key words: Accuracy, Actofit Pro Max/Max, Athletes, Body fat %, Body parameters, Body water %, Body weight,
Comparative study, Correlation, Fitness status, Health, Inbody 270 BIA machine, Interval, Measurement, Obese subjects,
Pearson correlation coefficient, Standard body type

INTRODUCTION

changes in body composition over time, and monitoring
the progress of weight loss or muscle gain programs.!'
Body composition analysis has become a critical tool for

assessing the health and fitness of individuals across a
wide range of populations. Accurate measurement of
body composition parameters such as body weight, body
fat percentage, and body water percentage is essential
for personalized nutrition and exercise plans, tracking
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Bioelectrical impedance analysis (BIA) is one of the most
commonly used methods for measuring body composition
due to its non-invasive nature, low cost, and ease of use.”!
BIA works by passing a small electrical current through the
body and measuring the resistance or impedance to the flow
of that current. This resistance is used to calculate body
composition parameters, including body fat percentage,
lean body mass, and body water percentage.*!"!

Despite the widespread use of BIA, the accuracy of BIA
measurements can vary depending on the type of BIA
machine used."" There are various BIA machines available
on the market with different features, such as different
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frequencies of electrical current, number of electrodes, and
algorithms for calculating body composition parameters.
Therefore, itis crucial to evaluate the accuracy of different
BIA machines before using them for clinical or research
purposes.'?

In this study, we aimed to compare the accuracy of two
BIA machines, the Actofit Pro Max/Max and Inbody 270,
in measuring body composition parameters such as body
weight, body fat percentage, and body water percentage.
The Actofit Pro Max/Max is a relatively new BIA machine
that uses eight electrodes, while the Inbody 270 is a
well-established machine that uses four electrodes.”! By
comparing the measurements obtained from these two
machines, we can provide insights into the accuracy of
these BIA machines and help healthcare professionals and
individuals make informed decisions about which BIA
machine to use for their body composition analysis needs.!""

METHODS

Participants

The study included 319 participants aged between 11 and
90 years, consisting of athletes, standard body type, and
obese individuals. The participants were selected based on
the criteria of having no known medical conditions that
could affect their body composition. The participants were
distributed as 101 females and 218 males. Participants were
recruited from sports centers, gyms, and community centers.

Instruments

The study utilized two body composition analyzers, the
InBody 270 and the Actofit Smart Scale Pro/Max. Both
instruments utilize direct segmental multi-frequency BIA
to measure various body parameters including body weight,
body fat %, and body water %. The InBody 270 operates
at frequency ranges of 1 kHz, 5 kHz, and 50 kHz and has
a measurement time of <15 s, while the Actofit Smart
Scale Pro/Max operates at frequency ranges of 5 kHz and
50 kHz and has a measurement time of <30 s.

The Actofit Pro Max and InBody 270 are both popular
body composition analyzers that use BIA technology to
measure various body composition parameters such as
body fat percentage, muscle mass, and basal metabolic rate.

The technology used in Actofit Smart Scale Pro/Max and
InBody Body Impedance Analysis involves the use of BIA.

BIA is a method of assessing body composition by
measuring the electrical conductivity of body tissues. Both
machines use multiple frequencies of electrical currents
to penetrate different layers of body tissues, including
fat, muscle, and bone. As the electrical current passes

through the body, the machine measures the resistance
to the current. Since different types of body tissues have
different levels of electrical conductivity, the machine is
able to determine the relative amounts of fat, muscle, and
water in the body.

The Actofit Smart Scale Pro/Max machine is designed with
advanced algorithms that can account for factors such as
age, gender, height, and weight to provide accurate and
personalized body composition measurements. In addition,
the machine is equipped with on scale color displays and
user-friendly mobile to make it easy to use and understand
the results.

Design

The study was designed as a comparative study between
the two body composition analyzers, with the aim of
determining the correlation between the measurements
obtained from the InBody 270 and Actofit Smart Scale
Pro/Max. The study was conducted in two phases, with a
30-day interval between them. During both phases, each
participant’s body weight, body fat %, and body water %
were measured on both the InBody 270 and Actofit Smart
Scale Pro/Max. The order in which the instruments were
used was randomized to minimize the order effect. The
measurements were taken at the same time of day, in a
standardized testing environment, and participants were
asked to refrain from eating or drinking for at least 2 h
before the test. In addition, participants were asked to avoid
intense physical activity for 24 h before the test.

Data Analysis

The differential data observed over Phase 1 and Phase 2
were recorded and analyzed to determine the reliability
of both instruments. The correlation between the Actofit
Smart Scale Pro/Max and InBody 270 data change over
Phase 1 and Phase 2 was calculated using the Pearson
correlation coefficient. Bland-Altman plots were also
used to assess the level of agreement between the two
instruments. Furthermore, a multivariate regression analysis
was performed to identify the factors that may affect the
correlation between the two instruments.

RESULTS

The correlation between body weight change on Actofit
Max and Inbody 270 BIA Machine was found to be highly
correlated with a Pearson correlation coefficient (r) of
0.9669. The correlation between body fat % change on
Actofit Max and Inbody 270 BIA Machine was found to
be highly correlated with a Pearson correlation coefficient
(r) of 0.9353. The correlation between body water %
change on Actofit Max and Inbody 270 BIA Machine was
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found to be highly correlated with a Pearson correlation
coefficient (r) of 0.9839.

Correlation between Body Weight Change on Actofit Max and
Inbody 270 BIA Machine

The change in the body weight over Phase 1 and Phase 2
is measured with Inbody 270 and Actofit Pro Max/Max.
Then, the data correlation is plotted as shown. The Pearson
correlation coefficient (r) is observed as 0.9669.

Corelation between body weight change on Actofit Max and
Inbody 270 BIA Machine ( r = 0.9669)

Actofit max Body weight change

Inbody 270 Body weight change

Correlation between Body Fat % Change on Actofit Max and
Inbody 270 BIA Machine

The change in the body fat % over Phase 1 and Phase 2
is measured with Inbody 270 and Actofit Pro Max/Max.
Then the data correlation is plotted as shown. The Pearson
correlation coefficient () is observed as 0.9353.

Corelation between body fat % change on Actofit Max and
Inbody 270 BIA Machine (r=0.9353)

Actofit Max Body Fat % change

Inbody 270 Body fat % change

Correlation between Body Water % Change on Actofit Max
and Inbody 270 BIA Machine

The change in the body water % over Phase 1 and Phase
2is measured with Inbody 270 and Actofit Pro Max/Max.
Then, the data correlation is plotted as shown. The Pearson
correlation coefficient () is observed as 0.9839.

SUMMARY

During this comparative study, it is observed that the
change in the body parameters such as body weight, body

Corelation between body water % change on Actofit Max
and Inbody 270 BIA Machine (r=0.9839)

5 I3

Actofit Max Body Water % change

Inbody 270 Body water % change

fat %, and body water % measured over 30 days of interval
with Actofit Smart Scale ProMax/Max is highly correlated
with that of the Inbody 270 BIA machine.

Pearson correlation coefficient between
Actofit Pro Max/Max and Inbody 270

Change in parameter
over 30 days

Body Weight 0.9669
Body Fat % 0.9353
Body Water % 0.9839
CONCLUSION

The comparative study between Actofit Pro Max/Max
and Inbody 270 BIA machine conducted on a sample of
319 subjects has demonstrated that Actofit Smart Scale
ProMax/Max is a highly accurate and reliable tool for
measuring body composition parameters such as body
weight, body fat %, and body water %. The results indicate
that the change in the body parameters measured over a
period of 30 days using Actofit Pro Max is highly correlated
with that of the Inbody 270 BIA machine. This suggests
that Actofit Pro Max can be used as a viable alternative to
Inbody 270 for measuring body composition parameters.
Overall, this study provides evidence supporting the
effectiveness of Actofit Pro Max/Max and its potential
utility in clinical settings.
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Abstract
Aim: The aim of this study was to assess oral health status among garment industry workers in Bangalore city.

Methodology: A cross-sectional study was conducted among 1022 garment industry workers, to assess the oral health status
in Bangalore city. The type lll clinical examination was carried out as per the American Dental Association Specification (1970),
and oral health status was assessed using the WHO Oral Health Assessment Form 1997. Data were analyzed using SPSS
version 15. Categorical data were analyzed using Chi-square test, and P < 0.05 was considered statistically significant.

Results: In the present study out of total 1022 study subjects, 21.9% of subjects were male and 78.1% of subjects were female.
0.5% had ulceration, sores, erosions, and fissures on head, neck, and limbs, all of them were female (P = 0.235). 4.9% of the
population had ulceration (aphthous, herpetic, and traumatic) which was found to be the most common oral mucosal condition
and more prevalent among males (P < 0.001**). The most common enamel opacity was demarcated opacity, and females
(P < 0.001**) were most affected. Mild fluorosis was prevalent among females (P < 0.001**). The prevalence of periodontitis
was 33.8% and dental caries was 73.9%, of which females were more prevalent.

Conclusion: The findings of the study showed that despite the low prevalence of extraoral lesions, temporomandibular joint
signs and symptoms, and intraoral lesions, the Community Periodontal Index and loss of attachment scores were found high.
The mean decayed, missing, and filled teeth scores were also high, and prosthetic status was poor.

Key words: Community periodontal index, Cross-sectional study, Decayed, missing, and filled teeth, Loss of attachment,
Oral health status

environment are among the most valuable assets for
INTRODUCTION individual, community, and the country. In light of rapid
economic growth and industrial progress in our country, it

Health is a fundamental right of every individual, and oral .. ..o imperative that safety and health at the workplace

health is an integral part of general health. Various factors
such as socioeconomic status, occupation, and education
play a major role in maintenance of good oral health.!
Occupation is an important component of socioeconomic
status which plays a vital role in both individual’s life and
a nation’s progtess.”! Health at wotk and healthy working

S T—— Majority of people employed in various industries are

be given its due importance. Instead of investigating
accidents after they have occurred, taking a high toll of
human life, it is now felt that preventing the occurrence
of industrial disasters and occupational diseases is a much
better idea.!

exposed to hazardous environment. This exposure

Month of Submission : 04-2023 deteriorates the general and oral health of people, and

Month of Peer Review : 05-2023 every occupation is associated with one or other ill effects

Month of Acceptance : 06-2023 on health. Various studies have shown the association

Month of Publishing : 06-2023 between occupational exposure and greater incidence of

www.ijss-sn.com : : ; ; o [3:4]
oral diseases, thus occupational health is quite significant.”
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In India, there are many industries, and recently, garment
industry has been emerged in a big way competing at global
level and has provided employment to lakhs of people.F! It
employs about 40 million people in various countries of the
wortld.l) The garment industry in India is among the largest
in Asia and, indeed, in the world. Karnataka has a huge
garment industry sector, producing finished material both
for National and international markets. Officially, there are
780 garment manufacturing units in Bangalore alone with
neatly 80% of the workforce comprising women.!"!

The unhealthy and unsafe work environment in garment
industries results in several health problems. Various
studies have reported that many of textile workers suffered
from cancer, backache, joint pains, headache, and general
tiredness.[*!" Several previous reports indicate that damage
may occur to hard oral tissues as a result of occupational
hazards. The science of occupational health hazards covers
awide field, such as work physiology, occupational hygiene,
occupational psychology, and occupational toxicology.'!?
Their effect on dental health includes notching of the
enamel of tooth, sometimes dentin, and tooth abrasion in
noise-exposed workers.>"’l Occupation stress can affect
both physical and emotional well-being; eventually, it leads
to gingivitis, petiodontitis, and poor oral hygiene.'*!‘l

The garment industry, which has been traditionally a low-
profile sector, has shown a tremendous growth over the
last two decades. In Bangalore, the workforce is made
up largely of female workers.!'”! There has been no study
done so far regarding the oral health status and treatment
needs of garment industry workers in Bangalore. Hence,
the present study has been undertaken to assess oral health
status so that a suitable plan for the preventive and curative
treatments for them can be made.

MATERIALS AND METHODS

This cross-sectional study was conducted among 1022
garment industry workers in Bangalore city. Bangalore city
is divided into four zones (North, East, West and South)
and for the purpose of this study a multistage random
sampling method was used to select the study population
from these zones. In the first stage, South zone was
selected using lottery method. South zone has four major
garment industries from which Aditya Birla Nuvo Ltd. was
selected in the second stage, again by using lottery method.
Ethical clearance was taken from the Ethical Committee,
Dr. Syamala Reddy Dental College, Hospital and Research
Centre, Bangalore. Informed consent was taken from study
subjects before the beginning of examination. Workers
present in the industry on the day of examination and those
workers who were willing to give consent to participate

were included in the study. Workers with any systemic
conditions and who were taking medication for any illness
were excluded from the study. Demographic data, tobacco
habits, and oral hygiene practices were collected from
individuals, prior to the examination. Oral examination
was conducted by one examiner using a plane mouth
mirror and Community Periodontal Index (CPI) probe
on ordinary chair under natural daylight. The WHO Oral
Health Assessment Form (1997) was used to assess extraoral
lesions, temporomandibular joint symptoms and signs,
oral mucosal lesions, periodontal status as per CPI, loss of
attachment (LOA), caries status as per decayed, missing,
and filled teeth (DMFT) index, and dentofacial anomalies.

Statistical Analysis

Descriptive and inferential statistical analysis was carried
out with SPSS 15 software. Results on continuous
measurements were presented as mean = SD (min—max),
and results on categorical measurements were presented in
number (%). Significance was set at 5% level; Chi-square/
Fisher’s exact and Student’s ~tests were used to find the
significance of study parameters.

RESULTS

A total of 1022 study subjects were examined, of which
21.9% of subjects were male and 78.1% of subjects were
female. In the present study 71.1% of the study subjects
were literate, among which higher number of females
(72.6%) than males (66.1%) were found literate. According
to the occupational classification as stated by the garment
industry, a number of tailors were highest among the
workers, and among them, female workers were more (P
< 0.007*%* [Table 1]). Majority (93.2%) of workers used
toothpaste and brush to clean their teeth, in which majority
of them were female. Eight-five percent of the participants
had no deleterious habits. Among all deleterious habits,
smoking was found to be most prevalent among males
than females [Table 2]. When oral mucosa was examined,
ulceration was found to be the most common oral mucosal
condition affecting 4.9% of the study population, the
mucosal ulcerations were more prevalent among males as
compared to females (P < 0.001*¥). The buccal mucosa
among various oral mucosal location was found to be
most commonly affected with the mucosal lesions and the
occurrence of mucosal lesions on buccal mucosa was more
prevalent among males than females (P < 0.001** [Table 3)).
Among all study subjects, the most common enamel opacity
was demarcated opacity followed by diffused opacity,
which was more prevalent among females (P < 0.001*%);
the present study showed a high prevalence of mild
fluorosis, which was more prevalent among females (3.6%0)
as compared to males (2.2%, P < 0.001** [Table 4]). The
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Table 1: Distribution of study population in
relation to gender according to demographic
characteristics, oral hygiene practice, brushing,
and personal habits

Demographic details Gender P-value
Male (%) Female (%)
Age in years <0.001**¥
19-20 5(2.2) 74 (9.3)
21-30 131 (58.5) 364 (45.6)
31-40 65(29) 321 (40.2)
41-50 23 (10.3) 23 (2.9)
>50 0(0) 16 (2)
Education
lliterate 76 (33.9) 219(27.4) 0.066*t
Primary school certificate 21 (9.4) 58 (7.3)
Middle school certificate 20 (8.9) 122(15.3)
High school certificate 85(37.9) 318 (39.8)
Intermediate or 22 (9.8) 81(10.2)
post-high school diploma
Graduate or post-graduate 0 (0) 0 (0)
Profession or honors 0 (0) 0 (0)
Occupation
Tailor 134 (59.8) 668 (83.7)  <0.001**
Operator 0 (4.5) 7(3.4)
Checker 6(7.1) 8 (1)
Cutters 5(6.7) 0(0)
Helpers 5(6.7) 56 (7)
Ironer 8 (3.6) 29 (3.6)
Mechanic 10 (4.5) 0 (0)
Supervisor 0(0) 10 (1.3)
Trimmer 8 (3.6) 0 (0)
Miscellaneous 8(3.6) 0(0)

Table 3: Distribution of study population in relation
to gender according to oral mucosal conditions
and its location

Oral Mucosa Gender P-value
Male (%) Female (%)
Oral mucosa 001***
Condition
No abnormal condition 192 (85.7) 762 (95.5)
Malignant tumor (oral cancer) 0 (0) 0 (0)
Leukoplakia 0(0) 0(0)
Lichen planus 0 (0) 0 (0)
Ulceration (aphthous, 32 (14.3) 18 (2.3)
herpetic, and traumatic)
Acute necrotizing gingivitis 0 (0) 8 (1)
Candidiasis 0(0) 0(0)
Abscess 0(0) 10 (1.3)
Other conditions 0 (0) 0 (0)
Not recorded 0(0) 0 (0)
Location
Normal 192 (85.7) 762 (95.5) <0.001**
Vermillion border 0 (0) 0 (0)
Commissure 0 (0) 0(0)
Lips 0(0) 0(0)
Sulci 0(0) 10 (1.3)
Buccal mucosa 32(14.3) 23(2.9)
Floor of mouth 0(0) 0 (0)
Tongue 0 (0) 0 (0)
Hard and/or soft tissue 0 (0) 0 (0)
Alveolar ridges/gingival 0 (0) 8 (1)
Not recorded 0(0) 0 (0)

**Strongly significant (P-value: P<0.01), *Chi-square test

**Strongly significant (P-value: P<o.01), *Chi-square test , 'Fisher’s exact test

Table 2: Distribution of study population in relation
to gender according to frequency of brushing and
oral hygiene practice

Oral hygiene and personal Gender P-value
habits Male (%) Female (%)
Frequency of brushing
Lesser than once daily 3(1.3) 2(0.3) 0.119*¥
Once daily 214 (95.5) 771 (96.6)
Twice daily 7(3.1) 25 (3.1)
Oral hygiene practices
Toothpaste and toothbrush 200 (89.3) 752 (94.2) <0.001**t
Tooth powder with brush 3(1.3) 5(0.6)
Toothpaste with hand 2(0.9) 13 (1.6)
Tooth powder with hand 17 (7.6) 23 (2.9)
Neem stick 2(0.9) 0 (0)
Charcoal 0(0) 5(0.6)
Personal habits
No habits 94 (42)  775(97.1) <0.001**¥
Smoking 82 (36.6) 2(0.3)
Pan chewing 36 (16.1) 2(0.3)
Tobacco chewing 0(0) 18 (2.3)
Smoking and Pan 12 (5.4) 1(0.1)

**Strongly significant (P-value: P<o.01), *Chi-square test, 'Fisher’s exact test

study suggests that the participants had a high prevalence of
calculus, which was more prevalent among females (52%) as
compared to males (67.9%) (P < 0.001**), 74.6% of males
had 0-3 mm of LOA, 18.8% had 4-5 mm of LLOA, and

Table 4: Distribution of study population in relation
to gender according to enamel opacities or
hypoplasia and dental fluorosis

Dental defects Gender P-value
Male (%) Female (%)
Enamel opacity/hypoplasia
Normal 189 (84.4) 698 (87.5) <0.001**
Demarcated opacity 0(0) 52 (6.5)
Diffuse opacity 6 (2.7) 30 (3.8)
Hypoplasia 12 (5.4) 5(0.6)
Other defects 0(0) 0(0)
Demarcated and diffuse 5(2.2) 0(0)
opacities
Demarcated opacity and 12 (5.4) 8 (1)
hypoplasia
Diffuse opacity and hypoplasia 0 (0) 0(0)
All three conditions 0(0) 5(0.6)
Not recorded 0(0) 0(0)
Dental fluorosis
Normal 212 (94.6) 725(90.9) <0.001***
Questionable 0(0) 10 (1.3)
Very mild 7(3.1) 2(0.3)
Mild 5(2.2) 29 (3.6)
Moderate 0(0) 27 (3.4)
Severe 0(0) 5(0.6)
Excluded 0(0) 0(0)
Not recorded 0(0) 0(0)

**Strongly significant (P-value: P<o.01), *Chi-square test

4.5% of them had 6—8 mm of LOA. Among all the study
subjects, majority (60.1%) of them had 0-3 mm of LOA,
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which was more prevalent among females (P < 0.001**
[Table 5]). There was a statistically significant association
between gender and LOA, whereas an association between
gender and CPI was not significant (CPI: P = 0.518 and
LOA: P = 0.016* [Table 5]). In the present study, DMFT
and gender showed a statistically significant association with
greater number of females havinga DMFT score of 3-5 (P
< 0.001** [Table 6]). This study suggested that females had
significantly higher mean DMFT (3.53 £ 2.85) as compared
to males (2.28 £ 2.28 [Table 7).

DISCUSSION

Various studies have been conducted among garment
industry workers to assess the general health, but there is
no study done so far regarding the oral health status and
treatment needs of garment industry workers. Hence,
the present study results have been discussed along with
general health of garment industry workers and oral health
status and treatment needs of other factory workers.
Demographic data of the respondents in the present study
had more number of females (78%) when compared to
males (22%). This difference is similar to the findings of
study done by Joseph and Kiran, where women were the
major workforce in garment industry.” Majority (39.4%)
had just the higher school education, and among them,
females were more. This is in equivalence with the study
by Tirth ea/in that educational qualification of the workers
was low."® In the present study, smoking (8.2%) was found
to be more prevalent among all the deleterious habits and

Table 5: Distribution of study population according
to community periodontal index (CPI) and loss of
attachment (LOA), in relation to gender

Gender P-value

Male (%) Female (%)

Periodontal status

CPI
A. Healthy 5(2.2) 66(8.3) <0.001**
B. Bleeding 5(2.2) 18 (2.3)
C. Calculus 152 (67.9) 415 (52)
D. Pocket 47 (21) 233 (29.2)
E. Pocket 6 mm or more 15(6.7) 54 (6.8)
(black band on probe not visible)
F. Excluded sextant 0 (0) 0 (0)
G. Not recorded 0 (0) 12 (1.5)
LOA
0-3 mm 167 (74.6) 509 (63.8) <0.001**¥

4-5 mm (CEJ within black band)
6—8 mm (CEJ between upper limit 10 (4.5)
of black band and 8-5 mm ring)

9-11 mm (CEJ between 8.5 mm 0 (0) 0 (0)
and 11.5 mm rings)

42 (18.8) 222 (27.8)
49 (6.1)

12 mm or more 5(2.2) 0(0)
(CEJ beyond 11.5 mm ring)

Excluded sextant 0 (0) 12 (1.5)
Not recorded 0 (0) 6 (0.8)

¥Chi-square test

it was more prevalent in males. The overall prevalence
of tobacco (15%) was less than the study reported by
Sudhanshu e /. among salt industry workers (49.4%).""
Most of the health problems that the garment workers
suffered are from the occupational hazards including
long working hours, absence of leave facilities, congested
and over-crowded working conditions, absence of health
facilities and safety measures, absence of staff amenities,
and lack of safe drinking water.""! In the present study,
ulceration, 1.e., aphthous, herpetic, and traumatic (4.9%),
was found to be the most common oral mucosal condition
among males. The most common location involved was
buccal mucosa (5.4%). It was comparable to the study

Table 6: Distribution of study population according
to decayed, missing, and filled teeth scores in
relation to gender

Dental Gender Total P-value
caries Male Female (n=1022)
status (n=224) (%)  (n=798) (%)
Decay
0 96 (42.9) 170 (21.3) 266 (26) <0.001***
1-2 61 (27.2) 236 (29.6) 297 (29.1)
3-5 54 (24.1) 258 (32.3) 312 (30.5)
5-10 13 (5.8) 134 (16.8) 147 (14.4)
11-20 0(0) 0(0) 0(0)
>20 0(0) 0(0) 0(0)
Missing
0 154 (68.8) 606 (75.9) 760 (74.4) 0.014¥
1-2 65 (29) 162 (20.3) 227 (22.2)
3-5 5(2.2) 18 (2.3) 23 (2.3)
5-10 0(0) 12 (1.5) 12 (1.2)
11-20 0(0) 0(0) 0(0)
>20 0(0) 0(0) 0(0)
Filled
0 207 (92.4) 719 (90.1) 926 (90.6) 0.570¥
1-2 12 (5.4) 54 (6.8) 66 (6.5)
3-5 5(2.2) 25(3.1) 30 (2.9)
5-10 0(0) 0(0) 0(0)
11-20 0(0) 0(0) 0(0)
>20 0(0) 0(0) 0(0)
DMFT
0 71(31.7) 144 (18) 215 (21) <0.001**¥
1-2 61 (27.2) 184 (23.1) 245 (24)
3-5 67 (29.9) 269 (33.7) 336 (32.9)
5-10 25 (11.2) 189 (23.7) 214 (20.9)
11-20 0 (0) 12 (1.5) 12 (1.2)
>20 0(0) 0(0) 0(0)

**Strongly significant (P-value: P<o.01), *Chi-square test, DMFT: Decayed, missing,
and filled teeth

Table 7: Distribution of mean number of decay,
missing, and filled DMFT according to gender

Gender Decayed Missing Filled DMFT

Male 1.71£2.11 0.42+0.72 0.14+0.63 2.28+2.28
Female 2.9+2.51 0.43+1.07 0.2+0.73 3.53+£2.85
Total 2.64+2.48 0.43+1 0.19+0.71 3.26+2.78
P-value <0.001**€ 0.979¢ 0.253¢ <0.001**€

**Strongly significant (P-value: P<o.01), <Student’s t-test, DMFT: Decayed, missing,
and filled teeth
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done by Pinkerton e al., in which results suggest that
persons exposed to higher levels of formaldehyde over
a longer period of time may be at an increased risk for
myeloid leukemia and for cancer of the buccal cavity.
2 This was supported by the study by Li ¢ 4/, in which
female workers in the Shanghai textile industry were
found to be at increased risks of nasopharyngeal cancer
associated with cotton dust, exposure to endotoxin, and
dyes."! The most common enamel opacity was dematcated
opacity 5.1%, followed by diffused opacity 3.5%, which
was more prevalent among females. The reason for the
present finding could be due to differences in prevalence
and frequency of occurrence in different arches, study
suggest the need for further research into the occurrence
of this condition in particular the causal factors for the
occurrence of enamel defects need to be researched.
The study showed that the age group > 50 years had the
highest mean CPI value (3.5 £ 0.52) and LOA (1.61 £
1.160) was found to be highest among 41-50 years of age.
The prevalence of periodontitis in the present study was
33.8%, which is less when compared to the study done by
Sudhanshu ¢# /., in which the prevalence was 96.4%."!
The study suggests that the study population had a high
prevalence of calculus 55.5% and majority 66.1% of them
had 0-3 mm of LOA, which was more prevalent among
females. The results of the present study are in accordance
with the studies done on factory workers in China and in
Brazil which observed that calculus was the most common
finding among industrial workers.'""?'l Furthermore, it
was observed that the prevalence of periodontal pockets
was more among the industrial workers than the general
population. The reason for the present finding could be due
to the presence of metallic dust in the plaque and calculus
of industrial workers which can act as an irritating factor
causing periodontal disease and pathogenesis. Overall,
the present study shows that the prevalence of dental caries
was 73.9%, and females (61.44%) were affected more. This
is in support with the study done by Sudhanshu ez 4/, in
which the prevalence of dental caries was higher among the
construction workers of Chennai, India.'” However, it was
lower than those which were obtained among the textile
industry and sweet industry workers of Israel.”! This might
be due to the poor oral health knowledge and practices
among the study population, as the subjects belonged to
the rural communities of the third-world countries. It is
verified that caries history most deeply involves some kind
of manual workers, such as construction foremen and
carpenters than those dealing with administrative functions,
although no statistical differences were observed.” The
workplace environment of the individuals has an influence
on their oral health status through the behavior and habits
which are exerted by their personal and work characteristics.
The nature of this study was cross-sectional study, which
thus precluded the ability in drawing inferences about causal

relationships. Second, socioeconomic status, the duration
of the exposure of the adverse habits, and the duration of
the working years were not assessed in the present study.
Since it was a baseline study, more research is required,
which involves a longitudinal study on the same target
population, which impinges on the risk factors which are
involved in the causation of oral disease.

CONCLUSION

The findings of the study showed that despite the low
prevalence of intraoral lesions, the enamel hypoplasia,
dental fluorosis, CPI, and LOA scores were found high. The
mean DMFT scores were also high indicating the urgent
need of oral health care. It is seen that occupation plays an
important role by providing an environment which could be
health deleterious if proper awareness is not present about
its effect on individual’s life, further a person’s occupation
also influences the behavior which can incorporate some
harmful habits in peoples lifestyle, as seen in the present
study that majority of people were using the tobacco. It can
be concluded that the garment industry workers are a part
of very important economic sector of India and their overall
health should be given the due consideration. Further studies
assessing the treatment need and studies to establish the
causative factors for the health problems are recommended.
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Abstract

Introduction: The original laryngeal mask airway (LMA) was the first supraglottic airway introduced into clinical practice and was
invented by DR. Archie Brain in 1981. There have been several modifications to the LMA over the years — camera attachments,
conduits for endotracheal intubation, gastric channel, and so on. The present study was done to compare the efficacy of new
second-generation SGA Ambu®AuraGain (AAG) and Intubating LMA as conduits for blind intubation.

Materials and Methods: This prospective study was carried out in the “Department of Anesthesiology, Government Medical
College, Amritsar,” on 60 patients in the age group of 18—60 years of either sex and the American Society of Anesthesiologists
Grade | and Il. The patients were randomly divided into two groups of 30 each and were comparable in terms of age, sex, duration,
and nature of the procedure they underwent. The two groups were comparable in demographic data and patient characteristics.

Results: The successful intubation rate through FT-LMA and AG-LMA was 96.66% and 33.33%, respectively. The difference
in the overall success rate of intubation between both groups was highly significant with P < 0.05.

Conclusion: Fastrach LMA has a higher success rate of intubation than AAG.

Key words: Airway management, Ambu AuraGain, Fastrach LMA, Intubation

INTRODUCTION

Airway management is the most essential skill that an
anesthesiologist has to acquire. The most definite way of
securing an airway is by endotracheal intubation. Today, we
have far advanced from the conventional old red rubber tube.
One such equipment that has stood out from all the other
conventional equipment is the laryngeal mask airway (LMA)."

Supraglottic airway devices came into existence for
short surgeries, and advancement came into supraglottic
airway devices for gastric channels, for blind intubation.
Supraglottic devices are easy to use and maintain and useful
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in many difficult situations where direct laryngoscopy is
impossible or difficult. They remain above the vocal cords,
but provide a hands-free means of ventilation and also
cause lesser gastric distension.”

There have been several modifications to the LMA over
the years, addition of venting ports, intubation aids,
camera attachments, ability to use it as an endotracheal
intubation conduit, gastric channel, and so on. LMA
ProSeal is the most complex of the specialized laryngeal
mask devices.P!

Intubating LMA (FT-LMA) was first described by Brain!"!
in 1997; it became available for commercial use in the
United States shortly thereafter. It is specially designed to
facilitate intubation either blindly or through fiberoptic
assistance in a neutral head position similar to the position
produced by the neck collar or manual in-line stabilization.!
FT-LMA has been proven for its role in the anticipated
difficult intubations, cervical spine injuries, and limited
airway access situations.”!
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A dedicated wire-reinforced silicone endotracheal tube
is advocated for intubation through the FT-LMA.
The unique characteristics of this tube are the straight
alignment, wire reinforcement, and presence of a conical
Touhy-like tip made of silicone, which is less traumatic
than a conventional polyvinyl chloride endotracheal tube.
However, the low-volume, high-pressure cuff of this tube
makes it less suitable for prolonged use. Furthermore, it is
very expensive and not so easily available.)

Ambu AuraGain (AAG) is a new single supraglottic airway
device (SGA) with the gastric channel, made to facilitate
ventilation and intubation. Its soft rounded curve follows
the anatomy of the airway and ensures rapid placement and
provides high seal pressures. It has an integrated gastric
access channel; an integrated bite absorption area prevents
airway occlusion.

MATERIALS AND METHODS

This study was conducted in the Department of Anesthesia
and Intensive Care, Guru Nanak Dev Hospital, attached to
Government Medical College, Amritsar, with permission of
the Institutional Ethics Committee, Government Medical
College, Amritsar. Prior informed consent was taken from all
the cases. After obtaining approval from the Institutional Ethics
Committee, Government Medical College, Amritsar, we planned
to carry out a randomized prospective study of 60 patients of
the American Society of Anesthesiologists (ASA) physical status
I'and IT and age group of 18-60 years posted for elective general
surgery under general anesthesia. The sample size has been
calculated in consultation with the statistician to get the power
of the study more than 85%. Written informed consent was
obtained from every patient in the vernacular language.

Inclusion Criteria

e Age between 18 and 60 years

e Patients with ASA grade I and II undergoing surgical
procedures
MPG grade I and 11
BMI <35 kg/m?

Exclusion Criteria

e Age <18 or more than 60 years

e History of acid peptic disease and hiatus hernia
pregnancy

Laryngeal pathology

MPG grade III and IV

ASA grade IIT and IV

BMI >35 kg/m?.

Preanesthetic Checkup
e PAC, including a detailed history and thorough general

Table 1: Number of insertion attempts of Fastrach
LMA and Ambu AuraGain LMA

Group FT Group AG
No. %age No.

Number of insertion attempts

%age

1 27 90.00 28 93.3
2 3 10.00 2 6.66
Total 30 100.00 30 100.00

X2: 0.218; P=0.640 (non-significant)

Table 2: Time of insertion of either device

Group Time taken (seconds)

Mean SD
Group FT 12.891 1.9038
Group AG 21.08 10.61
P-value 0.0001

(Highly significant)

Table 3: The success rate of intubation through
either device

Groups Group FT Group AG P-value Significance
%age %age

Intubation 96.6 33.3 X?: 41.85; P=0.001 HS

success

Table 4: Successful intubation through either
device

Intubation success Group FT Group AG P-value Significance

No. %age No. %age

Attempt 28 93.33 3 10.00 X% 41.85;HS
Attempt 1 333 7 23.33 P=0.001
Failed intubation 1 3.33 20 66.6

through either device

physical examination of patients, including airway
assessment, was carried out a day before surgery and
was recorded

® LEvery patient was examined to ascertain the history
of difficult intubation and was taken for surgery on
the basis of mentioned criteria, and the following
investigations were carried out.

Routine Investigation

Routine investigations were Hb, TLC, DLC, BT, CT,
platelets, urine complete examination, FBS, ECG, LFT,
RFT, and PTI.

Patients were kept NPO 8 h before surgery. Tab.
Alprazolam 0.5 mg at night and in the morning before
surgery with a sip of water to prevent anxiety before
surgery. The monitoring equipment and anesthetic drugs
used during general anesthesia were kept as follows:
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Figure 1: Blood staining in both groups
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Figure 2: Trauma to the lips, teeth, tongue, or posterior
pharyngeal wall in both the groups

1. IV set, Angiocath, fluid, drip stand, disposable syringes,
and suction catheter

i. BP apparatus, ECG electrodes, pulse oximeter,
ETCO?2, and laryngoscope

iii.  Onworkstation - Inj. Midazolam, Inj. Glycopyrrolate, Inj.
Butrum, Inj. Propofol, Inj. Succinylcholine, Inj. Lidocaine,
Inj. Vecuronium, Inj. Neostigmine, and lignocaine jelly

iv. Gases isoflurane, N, O, and oxygen

v.  Flexometallic endotracheal tube (No. 7 mm internal
diameter)

vi. AAG LMA (No. 4 and 5)

vii. Fastrach LMA (No. 4)

viil. Emergency drugs such as Inj. Atropine, Inj. Adrenaline,
and Inj. Noradrenaline.

Type of the Study
This was a randomized prospective study. Blinding is not
possible.

Study Design
A study was carried out by dividing patients into 2 groups
of 30 each as follows.

1. Group FT — Blind endotracheal intubation using
FT-LMA

(%]
Q
2]
o
[s]
kel
e}
z
No Yes| No Yes| No Yes| No Yes|No Yes| No Yes| No Yes
After 10 | After 12 | After 24
hours
SORE THROAT
m Group FT = Group AG
Figure 3: Sore throat (ST) up to 24 h postoperatively
35
1]
[0}
(2}
@
o
G
[e]
z
No Yes| No Yes| No Yes| No Yes| No Yes| No Yes| No Yes
After 10 | After 12 | After 24
DYSPHAGIA
m Group FT m Group AG
Figure 4: Dysphagia up to 24 h postoperatively
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Figure 5: Dysphonia up to 24 h postoperatively
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2. Group AG —Blind endotracheal intubation using AAG
LMA.

All patients included in the study were kept nil orally for
8 h preoperatively after a thorough preanesthetic checkup
and laboratory investigations. An airway examination of
the patients was also done.

In the operation theater,

e Routine monitoring (ECG, pulse oximetry, NIBP, and
ETCO2)

e Anintravenous line was secured with 20-gauge Cannula

o IV fluids were started.

Premedication:

e Intravenous midazolam 1 mg

e Intravenous glycopyrrolate 0.2 mg
e IV fentanyl 2 mcg/kg.

Preoxygenation was done for 3 min with 100% oxygen
using a facemask. Anesthesia was induced with 1/V
propofol 2 mg/kg and isoflurane 1-2%. After confirming
mask ventilation, Inj. Vecuronium 0.1 mg/kg I/V was
administered for muscle relaxation.

At the completion of the laryngoscopy, face mask was
applied again, and 3-5 inflations of 100% oxygen were
given. Then, with the patient’s head in a neutral position,
by standing at the head end of the patient, an appropriate
size AAG or FT was inserted. Correct placement of the
device was confirmed by easy bag ventilation and normal
square-wave capnogram.

Insertion Technique for Supraglottic Airway Device FT/AG
Anideal FT-LMA or AAG LMA size was chosen according
to the weight of the patient. The cuff of FT-LMA or
AAG LMA was deflated, and the mask was lubricated
using 2% lignocaine jelly. While maintaining the neutral
head position of the patient, the mask of FT-LMA or
AAG LMA was flattened against the hard surface, and it
was inserted with a rotational movement along the hard
palate and the posterior pharyngeal wall. After its insertion,
the cuff was inflated, and proper placement of the device
was confirmed by observing the chest rise and noting the
presence of a normal capnograph trace. If the first attempt
of the insertion of a supraglottic device was unsuccessful,
a second attempt was undertaken. If the supraglottic device
was not placed in two attempts, or oxygen saturation fell to
90%, the procedure was abandoned, and the patient was
intubated through direct laryngoscopy, and was called a
failure case of study and was included in the study.

After the successful placement of the supraglottic airway
device, blind intubation of the trachea was attempted with

an endotracheal tube with curvature facing anterior in the
first attempt, and the tube was rotated 180° for the next
two attempts.

In case of failed insertion or intubation, direct laryngoscopy
and intubation is the alternative approach between
the supraglottic device insertion and blind intubation
attempts; patients were ventilated with 100% oxygen and
an additional bolus of propofol 20—40 mg I/V was given
to ensure adequate anesthetic depth.

Statistical Analysis

Duration of intubation was taken as the outcome measure
of interest for the purpose of sample size calculation. The
sample size was calculated keeping in view at most 5%
risk, with a minimum of 80% power and 5% significance
level (significant at a 95% confidence interval). Data were
recorded in a Microsoft Excel spreadsheet and analyzed
using the IBM SPSS Statistics for Windows, Version 23.0.
Armonk, NY: IBM Corp., Chicago. Continuous data were
presented as mean with standard deviation. Categorical
data were expressed as numbers and percentages. Power
analysis was done to calculate the power of the study,
which was 95% by taking o error 0.05. The P-value was
then determined to evaluate the level of significance. The
results were analyzed and compared to previous studies to
draw relevant conclusions.

RESULTS

Comparing the number of attempts for the insertion of
FT-LMA and AG-LMA, the result was 100% (P > 0.005).
The successful intubation rate through FT-LMA and AG-
LMA was 96.66% and 33.33%, respectively. The difference
in the overall success rate of intubation between both
groups was highly significant with P = 0.001

The time of insertion was measured in seconds from the
time the device was picked up by the operator until the
square wave of the capnograph trace was obtained. The
mean time of insertion between the groups was statistically
significant (P < 0.05).

In group FT, intubation was successful in the first
attempt in 28 (93.33%) patients, and in the 2™ attempt,
no successful intubation in 2 (0.00%) patients. Intubation
was not possible through LMA and was intubated
through direct laryngoscopy in 2/30 (6.66%) patients.
In group AG, intubation was successful in the first
attempt in 3 (10%) patients, and in the second attempt in
7 (23.33%) patients, intubation was not possible through
LMA and was intubated through direct laryngoscopy in
20/30 (66.6%) patients. The difference between successful
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intubation devices through either device in both groups
was statistically significant, P = 0.001.

The variation in the mean arterial pressure, HR, ETCO2,
and SPO, in the group FT and AG from the baseline, till
the end of surgery, remained non-significant (P > 0.05)
(Figures 1-5 and Tables 1-4).

DISCUSSION

In our study, in the first attempt, insertion of Fastrach
LMA was seen in 27 out of 30 (90%) patients, and in the
second attempt seen in 3 out of 30 (10%) patients. In AAG
LMA, insertion in the first attempt was seen in 28 out of
30 (93.3%) patients, and in the second attempt in 2 out of
30 (6.66%) patients. Our results are consistent with the
study conducted in 2018 by Siamdoust e 4/, in which
they compared the success rate of intubation between
the LMA Fastrach and air-Q) ILA in patients undergoing
elective surgery during general anesthesia; they were able to
insertin all patients, and out of which, 61/63 (96.8%) wete
inserted in the first attempt. In another study conducted in
2019 by Sudheesh ¢# 4/, in which Fastrach LMA and AAG
LMA were used in 60 patients; out of which in FT-LMA,
57/60 (95%) and 3/60 (5%), and in AAG, 56/60 (93.33%)
and 4/60 (6.66%).

The time of insertion was measured in seconds from
the time the device was picked up by the operator until
attaching it to the breathing circuit. In groups FT-LMA and
AG-LLMA, the mean time for device insertion was 12.82
+ 1.90 s and 21.08 £ 1.60 s, respectively. The difference
between the time taken for LMA insertion between both
groups was non-significant. Our findings were supported
by the study conducted in 2019 by Schiewe e/ 4/, in which
they compared blind tracheal intubation through FT-LMA
and AMBU AURA-I. The mean time for the insertion for
FT-LMA was 15.2 = 7.0 s, which is comparable to our study.
Our findings were supported by the study conducted in
2021 by Sarma ez al,"” in which they compared the mean
time for the insertion of AAG, ILMA, and I-gel for blind
tracheal intubation. The mean time for the insertion for
AAG LMA was 25.07 £ 11.61 s.

The success rate was the ability to establish a definitive
airway through blind tracheal intubation through either
of device irrespective of the number of attempts taken.

In group FT, 28/30 (93.3%) were intubated successfully
using FT-LMA. Our study results are in concordance
with the studies conducted by Datlong ¢f a/,'""! in which
a comparison of FT-LMA and Cobra PLA as an aid for
blind tracheal intubation was done. The overall success rate

of blind tracheal intubation through FT-LMA was 90%
(27/30), which is consistent with out study.

In another study conducted by Langeron ez al,'? in
which a comparison of the FT-LMA with the fiberoptic
intubation in anticipated difficult airway management was
done, intubation was successfully done using FT-LMA in
48/51 (94%), which is similar to our study.

In another study conducted by Sudheesh ¢7 @/, in which
they compared AAG versus intubating LMA as conduits
for blind tracheal intubation, the success rate for blind
intubation through FT-LMA and AG-LMA was 96.6%
and 36.6%. Our study results are consistent with this study.

A particular set of complications can occur at any time
during the insertion of the device. Since the larynx and
pharynx are areas that are richly supplied by the plexus of
nerves that originate from the vagus and glossopharyngeal,
they can get casily injured if the proper technique of
device placement is not employed. These injuries are only
identified post operatively after cessation of anesthesia.!"’]

The patient may complain of sore throat, dysphagia which
would mean pain during swallowing, and dysphonia which
could be due to injury of the superior, inferior, or recurrent
laryngeal nerve.

Limitations of the Study

e  We studied only low-risk patients (ASA I and II) who
had normal airways with MPG grade I and II.

e  Our data being derived from a single center may have
referral bias

e Theinferior success rate of blind intubation with AAG
may be due to its malleability, following exposure to
body temperature, and minor distortions in placement

while passing the ETT, when compared with a more
rigid ILMA.

CONCLUSION

We can say that Group FT with ease of insertion, for
adequate ventilation but blind tracheal intubation through
Group AG has a lower success rate compared to Group FT.
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Abstract

Background and Objectives: Ear disorders are a frequent clinical issue that people experience every day. Due to the incidence,
complications, and recurrence of numerous temporal bone diseases, clinical examination alone is no longer sufficient in the modern
world. Imaging is crucial to the management of these conditions and has a significantimpact on the course of treatment. High-resolution
computed tomography (HRCT) is a modified version of conventional CT and it offers a direct visual window into the temporal bone that
reveals fine structural details. The present study aims to evaluate the normal variations, pathological processes such as infections,
tumors, vascular lesions, trauma, congenital anomalies, complications from diseases, and their extent involving the temporal bone.

Materials and Methods: A prospective observational study was conducted at Dr B.R Ambedkar medical college on 50 cases
presenting with symptoms and signs related to temporal bone pathology from January 1, 2021 to July 1%, 2022. Patients were
scanned in axial and coronal planes with 0.625-1.25 mm thin sections using sharp algorithm obtaining plain/non-contrast and
contrast images. Results were tabulated using percentages.

Results: Among the 50 cases which were studied majority of the subjects were found in the age group 21-30 (12 cases). Infection
was the most common pathology affecting the temporal bone. The ear pain, headache, tinnitus, Hearing loss, facial weakness and
Vertigo are the most commonest symptoms observed. Left part 2 table and right part-2 and mastoid - HRCT findings table shows
a significant approach for early screening of the patients. A total (n = 33) cases had complications from cholesteatoma. Amongst,
the Facial canal erosion (10%); Malleus erosion (12%) and Stapes erosion (12%) is a common complications found in the above
study. The current study will be serve as radiological navigation tool for the ENT specialist for operating the cases surgically.

Conclusion: For evaluating the temporal bone and its surrounding structures for its anatomy and pathologies, HRCT is superior
to traditional investigational methods because it offers higher spatial resolution and greater soft tissue contrast. For a precise
diagnosis to be made, a thorough clinical history and pertinent clinical examination are crucial.

Key words: Ear Disorders, High Resolution Computed Tomography (HRCT), Hearing Loss, Stapes Erosion, Temporal Bone

INTRODUCTION

The invention of high-resolution computed tomography
(HRCT) changed temporal bone imaging in 1980.1" Clinically,
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middle ear disease is a common clinical condition.” it
serves as an extension of the upper respiratory tract
and is vulnerable to bacterial and viral invasion through
the Bustachian tube. The third most frequent reason
for seeing an otorhinolaryngologist is for ear pathology,
with inflammatory disorders of the middle ear being a
popular justification for giving antibiotic presctiptions and
performing surgery on kids and teenagers. In the past, a
diagnosis was typically made solely by clinical examination.
However, it was recommended that the current strategy
for preventing and treating these disorders was insufficient
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given the rise in the occurrence of infectious ear
pathologies. Imaging is therefore crucial, especially in
complex and recurrent illnesses where the results may have
a major impact on the course of treatment.l

The complex anatomical structure known as the temporal
bone contains the hearing and balance organs. Along
with being close to the brain, it also contains vital veins
and nerves. The temporal bone is in close contact with
the brainstem, cerebellum, and temporal lobe of the
brain. Imaging modalities such as plain radiographs,
polytomography, angiography, and cisternography are used
to evaluate temporal bone."! Radiograph has limitations
due to complex architecture and overlap. A modification
to standard CT is HRCT. A better understanding of the
genesis, pathophysiology, and course of the disease is made
possible by HRCT, which also allows for the eatly detection
of problems.”! HRCT accurately localizes primary temporal
bone disease and identifies intracranial dissemination. A
diagnosis of bone and air space problems is more accurate
in HRCT. It provides a topographic image of the temporal
bone and surrounding structures that is good.

Aims and Objectives

1. To study infections with in temporal bone and their
complications

2. To study the congenital defects in the ear

3. To evaluate variations in the temporal bone anatomy
in different pathologies.

MATERIALS AND METHODS

Source of Data

e Patients aged between 4 and 70 years with a complaint
of temporal bone pathologies such as hearing loss, ear
discharge, and tinnitus are referred from OPD/IPD
of the ENT Department.

Study Design

e A Prospective study was done involving 50 patients
with complaints regarding temporal bone pathologies
such as hearing loss, ear discharge, tinnitus.

Study Period
e The study was done from January 1%, 2021, to July 1%,
2022.

Sample Size
The sample size was 50.

Place of Study
e Department of Radiodiagnosis, Dr B R Ambedkar
medical college and Hospital, Bengaluru.

Ethical Clearance
Obtained.

Inclusion Criteria

1. Age: 4-70 years

2. Patient willing to give informed consent

3. The patient referred for HRCT Temporal bone from
ENT Department

4. Patient with a history of trauma

5. Malignancies in the temporal bone.

Exclusion Criteria

1. Patient not willing to give informed consent
2. Pregnancy

3. Patients <4 years.

Methodology

This study assessing the efficacy of CT in the diagnosis
of pathologies of temporal bone will be done on 50 cases.
This study will be conducted between January 1%, 2021, and
July 1%, 2022 in the Department of radiodiagnosis, Dr B
R Ambedkar medical college, Bengaluru.

Selection of Patients

Patients having clinical features related to temporal bone
pathology will be taken and referred for HRCT of the
temporal bone.

All the patients will undergo detailed clinical examination
in the ENT Department followed by HRCT temporal
bone scanning in the Department of Radiodiagnosis. All
the patients will be scanned with Toshiba activation 16.

Methods of Data Collection

Informed consent is taken from patients undergoing
HRCT. The prospective study includes 50 patients with
suspected pathologies in the temporal bone or the ear.
Patients with a history of malignancies related to temporal
bone were included. Then patients are scanned.

Statistical Analysis

Table 1 shows the disease-wise distribution of patients.
As per the results, the common pathology observed was
infection constituting 60% of cases (# = 30), followed by
trauma (# = 11, 22%), Tumors (z = 5, 10%), congenital
malformation (7 = 2, 4%), and vascular lesions (7 = 2, 4%).

Table 2 shows the gender-wise distribution of the patients.
As per the results, the males were 30 (60%) and females
were 20 (40%) with a sex ratio is 1:1.

Table 3 shows the age distribution, the mean age of the
cases are 39.26 with SD 1.25 years, based on the mean
and SD we categorized the age classes, the majority of
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Table 1: Distribution of disease in patients

Table 4: Distribution of clinical diagnosis

Diseases No. of patients Percentage Clinical diagnosis No %

Infections 30 60 B/L CSOM 6 11.54

Tumours 5 10 B/L otomastoiditis 3 5.77

Trauma 1 22 Left CSOM 4 7.69

Congenital malformations 2 4 Right squamous temporal bone fracture 4 7.69

Vascular lesions 2 4 Left otomastoiditis 3 5.77

Left squamous temporal bone fracture 3 5.77

Left cholesteatoma 4 7.69

. - Left EAC atresia 2 3.85

Table 2: Sex distribution Left glomus jugulare paraganglioma (tumor) 1 1.92

Gender Number of patients Percentage Left mastoid temporal bone fracture 1 1.92

Left petrous temporal bone fracture 1 1.92

Male 30 60 Right vestibular schwannoma (tumor) 3 5.77

Female 20 40 Right cholesteatoma 4 7.69

Right glomus jugulo tympanicum (tumor) 1 1.92

Right high-riding jugular bulb 1 1.92

. ot : Right mastoid temporal bone fracture 1 1.92

Table 3: The age distribution Right otomastoidits : 577

Age group No. % Right petrous ICA aneurysm 1 1.92

<11-20 6 12 Right squamous and mastoid temporal bone fracture 1 1.92

21-30 12 24 B/L cholesteatoma 1 1.92
51-60 7 14
61-70 5 10
Total 50 100

the subjects were expressed the age 21-30 (12 cases) years
followed by 31-40 years was 9 cases; 51-60 (7 cases) and
least was <11-20 years 6 (12%).

The distribution of clinical diagnosis presented in Table 4, the
results shows that majority of the cases were diagnosed B/L
CSOM (11.54%) followed by left CSOM (5.77%) (Case 1);
right squamous and mastoid temporal bone Fracture (7.69%);
the two cases were diagnosed by left squamous temporal bone
fracture (Case 2), left cholesteatoma, left EAC atresia were
rest of each case were diagnosed by right glomus jugulo-
tympanicum (Tumour) (Case 3), right vestibular schwannoma
(Case 4), Right high riding jugular bulb, right otomastoiditis,
right petrous ICA aneurysm. It was tested by Chi-square, the
results were found to be significant P < 0.01.

Table 5 depicts that Descriptive statistics of HRCT Right
part 1, the right external, middle, and inner ear were
hypothetically tested using the logistic multivariate analysis,
the results show that different components of the variables
of the right ear and middle ear were found to be significant
at 1% level of significance. In case of the inner ear, except
lateral SCC and internal auditory were found to be significant,
the rest of the variables were uncorrelated P > 0.01.

Table 6 depicts that descriptive statistics of HRCT findings
(Left part-1, the left external, middle, and inner ear were
hypothetically tested by using the logistic multivariate
analysis, the results show that different components of

Table 5: Descriptive statistics of HRCT findings
(Right part-1)

Particulars Variables Yes No P-value
No % No %
Right Tympanic membrane 19 38 31 62 <0.001
external ear  thickening
Mass/collection 14 28 36 72 <0.001
Scutum erosion 12 24 38 76 <0.001
Right middle  Prussaks space 17 34 33 66 <0.001
ear involvement
Opacification 22 44 28 56 <0.001
Tegmen tympani 4 8 46 92 <0.001
erosion
Malleus Erosion 9 18 41 82 <0.001
Incus erosion 11 22 39 78 <0.001
Stapes erosion 10 20 40 80 <0.001
Right inner Superior SCC 0 0 50 100 -
ear Lateral SCC 2 4 48 96 <0.001
Posterior SCC 0 0 50 100 -
Cochlea andvestibule 0 0 50 100 -
Internal Auditory 4 8 47 94 <0.001

canal

Chi-square=10.85, P<0.01

the variables of the right ear and middle ear were found
to be significant at 1% level of significance. In case of the
inner ear, Lateral SCC was found to be significant, rest of
the variables were uncorrelated P > 0.01.

Table 7 depicts the Descriptive statistics of HRCT findings
(Right part-2), the right part mastoid and HRCT findings
are hypothetically tested by using the logistic multivariate
analysis, the results show that different all the components
of the variables were found to be significant at 1% level
of significance.
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HRCT TEMPORAL BONE
TEMPORAL

Case 1: A 50-year-old female patient presented with ear pain, ear discharge for 7 months and headache and hearing loss for 1 year.
Axial and coronal image of HRCT temporal bone shows right middle opacification with ossicular erosion and sclerosis of right
mastoid air cells. Mucosal thickening was seen in the left middle ear with sclerosis of left mastoid air cells

Table 6: Descriptive statistics of HRCT findings
(Left part-1)

Table 7: Descriptive statistics of HRCT findings
(Right part-2)

Particulars Variables Yes No P-value Particulars Variables Yes No P-value
No % No % No % No %
Left external ~Tympanic membrane 6 32 34 68 <0.001 Mastoid Opacified 28 56 22 44 <0.001
Ear thickening Sclerosed 17 34 33 66 <0.001
Mass/collection 10 20 40 80 <0.001 Abscess 1 2 49 98 >0.01
Scutum Erosion 10 20 40 80 <0.001 HRCT findings Facial canal erosion 7 14 43 86 <0.001
Left middle Prussaks space 12 24 38 76 <0.001 Jugular canal erosion 1 2 49 98  >0.01
ear involvement Sigmoid plate erosion 1 2 49 98  >0.01
Opacification 17 34 33 66 <0.001 Fracture 6 12 44 88 >0.01
Tegmen tympani 1 2 49 98 >0.001 Cholesteatoma 5 10 45 90 >0.01
erosion CSOM 15 30 35 70 <0.001
Malleus erosion 3 6 47 94 <0.001 Chi-square=13.21, P<0.01
Incus erosion 4 8 46 92 <0.001
Stapes erosion 6 12 44 88 <0.001
Left inner ear  Superior SCC 0 0 50 100 - . s Pk T
Lateral SCO 9 4 48 96  <0.001 Table 8: Descriptive statistics of HRCT findings
Posterior SCC 0 0 5 100 - (Left part-2)
Cochlea andvestibule 0 0 50 100 - Particulars ~ Variables Yes No  P-value
Internal Auditory 0 0 50 100 - o o o
canal No % No %
Chi-square=4.61, P<0.01 Mastoid Opacified 25 50 25 50 <0.001
Sclerosed 17 34 33 66 <0.001
. L. .. . Abscess 1 2 49 98 >0.01
Table 8 depicts that Descriptive statistics of HRCT findings HRCT findings Facial canal Erosion 5 10 45 90  <0.001
(Left part-2), the left part mastoid, and HRCT findings Jugular canal Erosion 0 0 50 100 >0.01
are hypothetically tested using the logistic multivariate Sigmoid plate erosion 1 2 49 98  >0.01
analysis, the results show that different all the components Fracture 5 10 45 90 <0.001
ysis, th ata p Cholesteatoma 5 10 45 90 <0.001
of the variables were found to be significant at 1% level CSOM 14 28 36 72 <0.001

of significance.

The complications of cholesteatoma (Case 5) were tested
by the Chi-square test, as per the findings a total of 33 cases
had complications from cholesteatoma. Among, the facial
canal erosion (10%), malleus erosion (12%), and stapes
erosion (12%) were found to be statistically significant
P < 0.01 Table 9.

DISCUSSION

The temporal bone houses hearing and balancing organs.
Radiography is challenging due to the complexity of the
temporal bone. HRCT images have stronger contrast and
improved spatial resolution. HRCT images have stronger

Chi-square=9.68, P<0.01

contrast and improved spatial resolution. HRCT
provides topographic viewing without superimposing.
Pathology assessment of a disease allows for precise
pathology assessment before surgical exploration.
According to Jat ez all in 2021, 50 patients with clinically
suspected temporal bone symptoms underwent HRCT
at Geetanjali Medical College and Hospital (Udaipur)
between November 2017 and June 2019. By HRCT and
Intra-op/Follow-up scans, CSOM and Cholesteatoma
were the most frequently discovered diseases, followed
by fractures, acoustic neuroma, Glomus tympanicum,
and atretic EAC. When validated by intra-op/follow-up
results, almost all lesions were appropriately diagnosed
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Table 9: Complications of cholesteatoma

Complication No. of Patients %
Abscesses 1 2
Facial canal erosion 5 10
Malleus erosion 6 12
Incus erosion 6 12
Stapes erosion 6 12
Tegmen erosion 3 6
Sigmoid plate erosion 2 4
Jugular bulb erosion 1 2
Semicircular canal erosion 3 6

33 66

Chi-square=6.40, P<0.01

by HRCT. In our study, the results, the males were
30 (60%) and females comprises 20(40%) with a sex
ratio 1:1 the mean age of the cases is 39.26 with SD
of 1.25 years, based on mean and SD. The Majority
of the subjects expressed the age of 21-30 (12 cases)
years followed by 31—40 years (9 cases); 51—60 (7 cases)
and the least was <11-20 years 6 cases. A total of 84%
of patients had experienced ear pain, 68% of patients
had experienced ear discharge, headache presented
(22%), tinnitus (12%), hearing loss (68%), and facial
weakness and Vertigo (6%). HRCT produces images
with higher contrast and spatial resolution. HRCT
provides topographic visualization without artifacts.
Pathology assessment of disease location, severity,
and complications with HRCT is essential for surgical
exploration. HRCT reveals the complex anatomy of
the temporal bone, including ear ossicles, cochlea, and
canals. The carotid canal, jugular fossa, major vessels,
and nerves are depicted well on HRCT. This study
evaluated the extent of chronic middle ear infections,
temporal bone trauma, and neoplasms. Due to the ability
to see temporal bone structures with great clarity, HRCT
can be recommended not only in cases suspected with
potential complications but also in all cases of temporal
bone pathologies to know the extent of disease, inter-
relationships of the tympano-mastoid compartment with
adjacent neurovascular structures, varied pneumatization
and the presence of anatomical variations, which should
alert the clinician and guide in surgical approach and
treatment plan.”! In the present study, the clinical
diagnosis were seen positive correlation, the resultsshow
that the majority of the cases were diagnosed with
B/L CSOM (11.54%) followed by left CSOM (5.77%);
right squamous and mastoid temporal bone Fracture
(7.69%); the two cases were diagnosed by left squamous
temporal bone fracture, left cholesteatoma, Left EAC
atresia were rest of eachcase were diagnosed by right
glomus jugulo-tympanicum (Tumour), right high riding
Jugular bulb, right otomastoiditis, right petrous ICA
aneurysm. It was tested by Chi-square, the results were
found to be significant P < 0.01. In HRCT - right

18052

d 1.0 Axial.100

Axial.100]

Case 2: A 60-year-old male patient presented with ear pain and
ear discharge for 2 months. Axial and coronal image of HRCT
temporal bone shows soft-tissue density lesion in the left
middle ear with extension into the left external auditory canal.
Opacification and sclerosis of left mastoid air cells noted

2563406

Plain Study

256340¢

Plain Study|

Case 3: A 45-year-old female patient presented with hearing
loss and vertigo for 2 years. CT Axial and coronal section

of the brain shows a fairly defined non-homogenous space-
occupying mass lesion in the right cerebellopontine angle. The
mass is extending into the right internal auditory canal/petrous
temporal bone with the expansion of the right internal auditory

canal. The mass effect is seen as compression of the right

middle cerebellar peduncle /fourth ventricle

HRCT TEMPORAL BONI|

Plain Stud

HRCT TEMPORAL BONE

Arterial Phase

Case 4: A 67-year-old female patient presented with Tinnitus,
hearing loss, and facial weakness for 5 years. Axial and
coronal image of HRCT temporal bone shows a large irregular
space occupying mass lesion in the right jugular foramen,
right mastoid, and clivus on the right side. Mild destruction of
petrous bone was seen. Mass is extending into the right middle
ear and encases ossicles in the right middle ear. Mass is also
extending into right CP angle.

external, middle and inner ear. The results shows that
different components of the variables of the right ear
and middle ear were found to be significant at 1% level
of significance. In the case of inner ear, except lateral
SCC and internal auditory were found to be significant,
the rest of the variables were uncorrelated P> 0.01. In
the case of left part-1, the external, middle and inner
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Case 5: A 28-year-old male patient presented with ear pain, ear
discharge, hearing loss, facial weakness, and swelling in the
right temporal region for 1 day. Axial image of HRCT Temporal
bone shows comminuted undisplaced fracture of mastoid
part of the right temporal bone with fracture line extending till
right middle ear with mild collection within and fracture line is
seen extending into tympanic and squamous part of the right
temporal bone.

ear results shows that different components of the
variables of the right ear and middle ear were found to
be significant at 1% level of significance. The inner ear
and lateral SCC were found to be significant, rest of the
variables were uncorrelated P> 0.01; (Right part-2), the
right part Mastoid and HRCT findings are shows that
all variables were found to be significant at 1% level of
significance. A total (# = 33) cases had complications
from cholesteatoma. Among, the facial canal erosion
(10%); malleus erosion (12%) and Stapes erosion (12%)
were found to be statistically significant P < 0.01. The
maximum prevalence of temporal bone pathologies was
found in 21-30 years and 31-40 years age groups (26%)
each in our study. Temporal bone disease prevalence
predominated in males (60%). The maximum prevalence
of temporal bone pathologies was found in the right ear
(46%), followed by the left ear (40%).

Maximum patients presented with hearing loss, otalgia,
otorrhea, and headache.

CONCLUSION

HRCT is better than conventional modalities of
investigations and provides high spatial resolution and
better soft tissue contrast.

For the assessment of middle ear infections, clinical
correlation is needed to evaluate the nature of middle ear
soft tissue masses as cholesteatoma is mimicked by many
other middle ear pathologies.

In these cases, HRCT,

e [s far advantageous in assessing the complications of
infection.

e lays down an anatomical road map for the surgeon
preoperatively.

e  Predicts certain normal variants of surgical significance
pre-operatively.

e Identifies the hidden areas of the middle ear.

e A previously operated ear has an altered anatomy. The
disease of such an ear has a different morphological
pattern of involvement.

CT scan plays an important role,

e To comment regarding the extent of surgery and
the general overall condition of the post-operative
temporal bone including the internal auditory canal.
The residual/recurrent diseases can be assessed.

The Status of the inner ear can be established.

Facial nerve anatomy can be clearly depicted.

The relationship of the facial nerve to any surgical
change or Cholesteatoma tissue can be best studied.
The status of the ear ossicles or prostheses employed
by the surgeon can be seen.

Neoplastic disease of the middle ear is best staged with
HRCT. HRCT is not diagnostic of the pathological
condition, hence the nature of the neoplastic process needs
to be evaluated by a post-contrast scan.

The major functions of HRCT in the valuation of tumors

of the temporal bone are summarized as follows —

e When tumors are present in the middle ear, HRCT
serves to differentiate tumor from vascular anomalies
and to determine the extent of deep involvement often
obviating the need for angiography.

Where tumors are present by tinnitus or cranial nerve deficit
without mass in the middle ear, HRCT serves to differentiate
tumors from other benign and malignant lesions. When
a lesion is large or appears atypical, angiography is of
complementary value. Otherwise, unless embolization is
contemplated, angiography is not always necessary.

By precisely defining intra-tympanic, mastoid, jugular wall,
infra-labyrinthine, and petrous apical involvement as well
as posterior, middle, and infratemporal fossa extension.
HRCT provides essential information for planning the
surgical approach.
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Abstract

Introduction: Preserving primary teeth in the dental arch is a beneficial concept, thus it is advisable to employ endodontic
therapy instead of extraction procedure wherever possible. To achieve and deliver successful endodontic therapy, the
operator is required to have a comprehensive understanding of the anatomy of the tooth along with different variations
that exist within the primary teeth. Even though CBCT remains the gold standard method for studies involving root canal
morphologies, its limitations such as higher dose of radiation as well as procedural time and high cost makes its regular
use in children difficult.

Purpose: The purpose of this study was to evaluate the total count of root canals found in primary maxillary and
mandibular molars in the pediatric population of Delhi-NCR region (India) using routine radiographs during pulpectomy
procedure, highlighting that conventional IOPA radiographs can be accurately utilized to determine the total number
of root canals, as routine usage of CBCT in pediatric dental operatory is still in question. Majority of the studies that
were carried out to determine root canal morphologies of primary teeth were performed on extracted teeth, but as
the present study was done in-vivo, it got added to rationale behind using conventional radiographic technique for
this study.

Method: 173 primary maxillary and mandibular molars were included and examined for the study. Data was collected and
recorded from the operators who were performing pulpectomy in the department. The root canal orifices were clinically located
according to the dentinal map and their number were determined following the clinical steps of access cavity preparation and
de-roofing of the pulp chamber. The number of root canals were verified by placing number 15 or 20 endodontic files within the
canals followed by taking routine IOPA radiographs.

Results: Out of 173 primary molars requiring pulpectomy, both 1st and 2nd primary maxillary molars were found to have 3
canals (mesiobuccal, distobuccal and palatal). 11% of 54 primary mandibular 1st molars had a single distal canal and 2 mesial
canals, rest 89% had 2 canals in both mesial and distal roots. 100% of the primary mandibular 2nd molars had four root canals,
two mesial and two distal.

Conclusion: IOPA radiography is still an effective and safe method that can be used in routine dental practice for endodontic
procedures especially in pediatric patients.

Key words: Number of root canals, Primary molars, Intraoral periapical, Routine radiography, Root canal configuration
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Deep carious lesion being the leading cause for pulpal
involvement in a tooth entails treatment for preservation of
the tooth’s integrity. Due to a narrower strip of mineralized
tissue dividing the outer and inner tooth surfaces, increased
bacterial penetration into the pulp can be observed in
primary teeth when compared to permanent teeth.!"! Primary
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teeth have a leading part in carrying out functions such as
mastication, speech, and maintenance of adequate room
for eruption of permanent dentition and consequently,
and their pre-mature loss can adversely affect these roles.”

As preserving primary teeth in the dental arch is a beneficial
concept, there is a routine demand for employment of
endodontic therapy instead of extraction procedure.P
Root canal therapy in primary teeth comprises pulp tissue
removal, debriding and preparing, irrigating, and obturating
the canals three dimensionally.”! Through each of these
stages, it is imperative that every step gets executed carefully
for attaining overall success.”” To achieve this, the operator
is required to have a comprehensive understanding of the
anatomy of the tooth along with different variations that
exist within the primary teeth.P!

The morphologic vatiations of root canals in primary teeth
often produce complications in endodontic therapy.”) When
compared to permanent teeth, root canals of primary teeth
present evident anatomical disparities in respect of size,
shape, and internal and external morphology.” The presence
of atypical internal geometry of the pulp cavity showing
furcal and horizontal anastomosis makes endodontic
therapy of primary teeth considerably challenging.!"! Mostly,
a simpler root canal network is exhibited by primary teeth
that have fully formed roots, featuring single canal per root.
Though this system of simple canals may turn complex
gradually in response to factors like secondary dentin
formation that can change the number & size of the canals,
and other factors like constriction of the canals as well as
the beginning of physiologic root resorption.P

The literature accommodates various researches that have
analyzed primary root canals including their morphologies
in varied population groups utilizing different histologic
and radiographic methods such as root sectioning,
staining and clearing techniques, IOPA radiographs, cone
beam computed tomography (CBCT), micro-computed
tomography (micro-CT), and spiral computed tomography
(SCT). 362101

Since their introduction, the non-invasive technologically
advanced imaging methods such as CBCT and micro-CT
have been extensively used for in-depth study of root
canal networks.”l Even though CBCT remains the gold-
standard method for newer studies involving root canal
morphologies, its limitations such as the cost of the device
as well as the procedural cost, requirement of a trained
staff, and specifically higher dose of radiation as well as
procedural time make its regular use in children difficult.>")

Although conventional radiographs provide only a 2D
image which may lead to superimposition of the root

canals, giving an inaccurate data, they are still used as the
main diagnostic aid in routine practice for finding the size
of carious lesion and analyzing canal morphology."” This
is because they ate more economical, readily available and
provide much less exposure when compared to CBCT or
spiral CT, therefore reducing the risk of radiation-induced
carcinogenesis in children.l'-"

Previous studies have observed an association of differences in
root canal anatomies to racial and genetic factors.” Therefore,
the aim of this 7 vive study was to evaluate the total count of
root canals found in primary maxillary and mandibular molars
in the pediatric population of Delhi-National Capital Region
(NCR) (India) using routine radiographs during pulpectomy
procedure. Such a study can shed light on the commonly
encountered root canals in primary molar teeth, which may
increase the ease of providing superior quality treatment in
the routine dental practice.

MATERIALS AND METHODS

All the children aged 3-9 years reporting to the outpatient
department of Pediatric and Preventive dentistry at the
FDS-Manav Rachna Dental College, MRIIRS, Faridabad,
between January 2021 and January 2022 were analyzed
according to the eligibility criteria for this study.

Inclusion Criteria

1. Children with good general health

2. Children requiring pulpectomy in primary maxillary or
mandibular molars

3. Cooperative patients according to Frankl’s behavior
rating scale (scores 3 and 4).

4. Teeth with at least two-third roots remaining.

Exclusion Criteria

1. Teeth exhibiting “>Grade 1” mobility

2. Teeth with non-restorable coronal structure
3. Patients with special health-care needs.

173 primary maxillary and mandibular molars were
included and examined for the study. Data were collected
and recorded from the operators who were performing
pulpectomy in the department.

The root canal orifices were clinically located according
to the dentinal map and their number was determined
following the clinical steps of access cavity preparation
and de-roofing of the pulp chamber.

The number of root canals were verified by placing number
15 or 20 endodontic K files within the canals followed by
taking IOPA radiographs and wherever required at different
angulations using Sidexis XG (Sirona Dental Systems)
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Primary Maxillary 1¢t Molars (n=42)
Total number of canals= 03

Number of canals in
_— the Mesiobuccal
root, 1

Number of canals in
the Palatal root, 1

Number of canals in
the Distobuccal ————
root, 1

Figure 1: Number of maxillary 15 molars and frequency of the
number of root canals found in them

Primary Maxillary 2" Molars (n=29)
Total number of canals= 03

Number of canals in
Number of canals in / the Mesiobuccal
the Palatal root, 1 root, 1

Number of canals in
~———the Distobuccal root,
1

Figure 2: Number of maxillary 2t molars and frequency of the
number of root canals found in them

Primary Mandibular 1¢t Molars (n=54)
Total number of 1st molars with 03 canals= 06
Total number of 1st molars with 04 canals=48

Number of canals in
the Distal root=01

Number of canals in
the Mesial root=02

Number of canals inJ
the Distal root=02

Figure 3: Number of mandibular 15t molars and frequency of the
number of root canals found in them

software. The IOPAs were zoomed to obtain a magnified
image for performing proper assessment of the root canals.

RESULTS AND DISCUSSION

A total of 173 primary molars were included in this study,
out of which 71 molars were primary maxillary molars and
102 were mandibular molars.

Among the maxillary primary molars, 42 (59%) were
1% molars, all of which had 3 root canals. 29 (41%) were

Primary Mandibular 2" Molars (n=48)
Total number of canals=04

Number of canals

___—inthe Mesial root, 2

Number of canals
in the Distal root, 2

Figure 4: Number of mandibular 2" molars and frequency of the
number of root canals found in them

2" molars with 100% of them having a total of 3 root
canals [Figures 1 and 2].

Out of 102 mandibular primary molars, 54 (53%) were
1% molars. 6 out of 54 mandibular 1** molars had only 1
canal in the distal root and 2 canals in the mesial root, rest
48 mandibular 1°* molars had 2 canals each in mesial and
distal roots [Figure 3].

48 (47%) out of 102 were mandibular 2™ molars, all of
which had a total of 4 canals, 2 canals each in mesial and
distal roots [Figure 4].

In pediatric patients, losing teeth due to caries brought
about by substandard maintenance of oral hygiene, feeding,
and dietary habits can affect a child’s well-being profoundly
since an eatly age.”!

The chief objective of pulp treatment is to eradicate
the etiological bacteria and create an uncontaminated
environment within the tooth.”! A root canal therapy’s
success depends on clinician’s thorough grasp of the internal
and external root canal morphology of the tooth. Treatment
failures can mostly result from erroneous diagnosis of total
number of root canals leading to improper debridement.!"']
Complete knowledge of variations in root canal numbers
and anatomy of primary molars can effectively reduce
challenges faced by pediatric dentists while performing
pulp therapies and increase effectiveness of the treatment.!"!

Various approaches have been employed to examine
the root canal anatomy, including direct microscopic
observation, macroscopic sectioning, packing inert material
into the canal and then decalcitying it, filling of canals
followed by clearing. Nonetheless, all these techniques
result in loss of relation between the external structure
and the pulp due to sample preparation procedures which
is a significant limitation.)

In the present study, conventional IOPA radiographs have
been utilized to determine the total number of root canals,
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as routine usage of CBCT in pediatric dental operatory is
still in question and its availability is still not widespread due
to the cost."”l CBCT contributes in more radiation exposure
than the conventional techniques (effective radiation
dose of CBCT and IOPA is 20-599 uSv and 5-35 uSy,
respectively), which is a major issue in children, as due to
their higher rate of tissue growth; they have a greater risk
of receiving DNA damage.'*' It has been observed that
a CBCT scan can have a 4 times higher average cancer risk
for children younger than 12 for patients over 60 yeats.!"!
In addition, majority of the studies that were carried out
to determine root canal morphologies were performed
on extracted teeth, but as the present study was done
in vivo, it got added to rationale behind using conventional
radiographic technique for this study.

The main restriction while employing conventional
radiography for determining the root canal anatomy is
overlapping of structures that result in concealment of the
object of interest.” Attempt was made to overcome this
limitation by taking radiographs from different angulations.

Several studies have reported that the root canal anatomy
can differ in various races and ethnicities.l'"”! Such as
studies performed in China by Wang e a/. and Yang et a.
have shown a higher prevalence of three-rooted primary
mandibular second molar with varying root canal numbers
in the population. The three-rooted variant has even been
frequently observed through studies done by Ozcan ¢t al.,
in Turkey and Bagherian e/ 4/, in Iran, but studies such as
done by Katge and Wakpanjar have rarely reported such a
variation in Indian population."”! Thus, this study involved
observing the total number of frequently encountered root
canals in the pediatric population of Delhi-NCR region
(India).

In the present study, both 1% and 2™ primary maxillary
molars were found to have 3 canals (mesiobuccal,
distobuccal, and palatal). Similar observations were
mentioned in a short review done by Ramakrishnan e @/,
on the root canal configuration of primary maxillary molars
where they found that 3 canals are the most common
canal morphology in both the 1% and 2™ maxillary molars.
Vijayakumar ¢z a/"" in their study found that 13 out of
15 primary maxillary 1% molars and 13 out of 15 primary
maxillary 2! molars had 3 canals. Study done by Katge
and Wakpanjar®! also reported that almost 90% of the
maxillary 1% and 2* primary molars had a total of 3 canals.
Krishnamurthy ez a/!" reported that 80% of the primary
maxillary second molars had a total of 3 canals, even with
varying root anatomy.

In this study, 6 (11%) out of 54 primary mandibular
1* molars had a single distal canal and 2 mesial canals,

rest 48 (89%) had 2 canals in both mesial and distal
roots. In the study done by Gupta and Grewal,l) on
“root canal configuration of primary mandibular first
molars”, 100% of the teeth had 2 canals in mesial root,
with 53.33% showing 2 canals in the distal root and
46.67% having only 1 root canal in the distal root. The
result of the present study was not in agreement with
Katge and Wakpanjar,P as they reported the presence of
2 root canals in the mesial root in 80% of the samples
and 2 root canals in the distal root in 23% of the samples,
therefore showing predominance of 1 root canal in the
distal root.

Through the present study, it was seen that 100% of the
primary mandibular 2" molars had four root canals, two
mesial and two distal. Similar results were found in the study
performed by Aminabadi ez a/,” which stated that 100%
of the mesial roots and 100% of the distal roots had two
canals in primary mandibular 2°! molars. Demiriz e a/? in
their study mentioned that according to the previous studies
done for evaluating the anatomy of primary mandibular
2" molars, the most frequently reported root canal forms in
primary mandibular 2°¢ molats were 2 canals in the mesial
root and 2 canals in the distal root. Katge and Wakpanjat!®
in their study reported that mesial root had 2 canals in
100% sample teeth and 56.6% sample teeth had 2 canals
in the distal root.

The dissimilarities in the number of root canals may be
affected by differences in the ethnic groups making up the
sample in various studies and also on the diagnostic aids

used in those studies.!'!!

CONCLUSION

Utilizing the results of the present study while keeping
in mind, the limitations of the sample size, diagnostic aid
used, and biases due to involvement of multiple operators,
it can be concluded that majority of the primary maxillary
molars had a total of 3 root canals and primary mandibular
molars had a total of 4 root canals.

It can also be concluded that IOPA radiography is still
an effective and safe method that can be used in routine
dental practice for endodontic procedures, especially in
pediatric patients, which goes in accordance with the
AAPD guidelines which state that “intraoral imaging should
be maintained as the standard diagnostic tool”.!"?
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Abstract

Introduction: Saliva contains a variety of host defense factors. It influences calculus formation and periodontal disease.
With a multitude of biomarkers and complexities in their determination, the salivary pH may be tried to be used as a quick
chairside test.

Materials and Methods: The study was conducted in the outpatient department of the Department of Periodontics and Oral
Implantology, DY Patil School of Dentistry, Navi Mumbai, Maharashtra, India. The study population consisted of 40 patients
who were between 25 and 60 years in age.

Results: In the inter-group result interpretation, on comparing the means of the gingival index and plaque index, it was not
statistically significant. Although when comparing the means of the salivary pH, between the two mouthwashes 2 weeks after
its use, the difference in their pH values was statistically significant, where P < 0.05 as shown in Table 1, where Group A
showed a better and more alkaline pH compared to Group B

Conclusion: Disease severity is strongly correlated to low pH values. Salivary pH is more acidic in periodontal disease
conditions, compared to the periodontally healthy subjects where the salivary pH is more alkaline. The salivary pH was more
acidic in the periodontitis group which had high gingival and plaque index values compared to periodontally healthy groups
showing a positive correlation between pH and Gl and Pl

Key words: Chlorhexidine mouthwash, Chronic periodontitis patients, Disease progression, Non-surgical periodontal
therapy, Periodontitis, Povidone iodine mouthwash, Salivary pH, Severity

INTRODUCTION inflammatory state of the supporting structures is

seen. After its onset, the disease progresses with the
Chronic periodontitis is a destructive form of loss of collagen fibers and attachment to the root
the periodontal disease, in which a long-standing  surface, apical migration of the pocket epithelium,

deepening of periodontal pockets, and the increase in

=8 &= alveolar bone resorption. Owing to the nature of this
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Saliva is also known to be the mirror of the body. Not only is
it used to monitor the general health but also the beginning
of specific diseases. Biomarkers produced by both healthy
individuals or by individuals affected by specific systemic
diseases are sure-shot indicators that can be used to not
only monitor the health status and disease onset but also
the response to the treatment and its outcome. Since saliva
plays an important role in the formation of the oral biofilm
and host defence, secreted saliva may have a significant role
in the establishment and progression of periodontal disease.

Salivary pH plays a very important role as a biochemical
indicator in periodontal diseases. This parameter is defined
as the degree of acidity or alkalinity of an aqueous solution.
Since periodontal disease is characterized by the changes
in the periodontium, such as inflammation, bleeding, bone
loss, etc., it is feasible to believe this pathology modifies the
properties of saliva including its pH. It is buffering action,
facilitates it to maintain a neutral pH range (6.5-7.2) in the
oral cavity, however, the salivary pH has been modified
under the pathological conditions.

Due to these various reasons, it can be said that the
salivary pH is altered in patients with periodontitis and
returns to its normal range after periodontal treatment.
Therefore measuring the pH of the saliva can serve as a
complementary parameter for diagnosing and monitoring
the petiodontal health in patients with periodontal disease.!"

Hence, this study is planned to comparatively evaluate
the change in salivary pH in patients before and after the
use of two mouthwashes, namely chlorhexidine 0.2% and
povidone iodine 10% during the non-surgical therapy of
chronic periodontitis patients.

MATERIALS AND METHODS

The study was conducted in the outpatient department of

the Department of Periodontics and Oral Implantology,

DY Patil School of Dentistry, Navi Mumbai, Maharashtra,

India. The study population consisted of 40 patients who

were between 25 and 60 years in age. They were divided

into two groups:

e  Group A - 20 participants who were given povidone
iodine mouthwash

e Group B - 20 participants who were given chlorhexidine
mouthwash.

The study inclusion criteria included subjects in the age
group of 25-60 years, at least 20 teeth had to be in the oral
cavity, bleeding on probing present, mild to moderate chronic
periodontitis patients with pockets depth up to 5 mm, each
quadrant having at least 2-3 sites with pocket depth up to

5 mm, no clear allergy to any of the components of the
mouthwashes, subjects with periodontitis: Generalized chronic
petiodontitis diagnosed according to the AAP International
Workshop for Classification of Periodontal Diseases, 1999.

The exclusion criteria involved patients under the age of
25 years, undergoing periodontal treatment in the past
6 months, with systemic diseases that could have influenced
the therapy (patients with thyroid dysfunction, diabetes
mellitus, cancer, osteoporosis, radiotherapy, and anticoagulant
therapy), gingivitis patients, with mental or physical retardation
that could have influenced the domestic oral hygiene,
uncooperative patients, smokers, pregnant or lactating women,
patients with salivary flow disorders such as xerostomia or
pathology in salivary glands, subjects under medication that
may affect salivary function or composition and uncooperative
patients and those unwilling to sign the consent form.

The patients were explained in detail about the procedure and
were made aware of the purpose of study. All the questions
asked by the patients pertaining to the study were answered
to the satisfaction of each patient to ensure co-operation.

The following clinical indices and parameters were recorded:
Gingival index (Loe and Silness, 1963), plaque index (Turesky,
Gilmore, Glickman modification of the Quigley Hein plaque
index, 1970), and salivary pH.

After getting the written informed consent, all the subjects
who participated in the study were subjected to measurement
of clinical indices including Gingival Index and Plaque Index,
followed by saliva sample collection from both groups.
The first saliva sample was collected at baseline from both
the groups after which non-surgical periodontal therapy
was carried out on the same day (T0) for all the subjects
in Group A and B. The patients were asked to use their
respective mouthwash for 2 weeks and were then recalled
(T1). The second saliva sample was collected from Group A
and Group B 2 wecks after the first sample was collected,
following which salivary pH assessment was carried out.

Saliva samples were obtained in the morning after an
overnight fast, during which subjects were requested not
to drink any beverages except water.

On the day of sample collection, subjects were given
drinking water and were asked to rinse their mouth out
well. 5 min after this oral rinse, the subject was asked to
spit whole saliva. The participants were asked to refrain
from talking and drop down the head and let the saliva run
naturally to the front of the mouth. The subjects were also
asked not to cough up mucus as saliva is collected. The
subjects spit into the collection tube about once a minute
for up to 10 min.
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5 ml of saliva was collected in sterile 10 ml beaker. The
saliva sample is collected between 9:00 am and 11:00 am
following which the pH of saliva is immediately measured.

The table top pH meter Equiptronics, model EQ-610
manufactured by Equiptronic instruments was used for
measuring the pH of saliva the device was standardized
in pre-prepared buffer solutions of pH 4.01 and pH 9.18
to avoid any inaccuracies.

RESULTS

Total patients
examined in OPD

(n=100)

l

Patients selected

(n=50)

|

Refused to
consent (n=10)

I

Patients screened
for eligibility
(n=40)

| |

Group A subjects Group B subjects

(n=20) (n=20)

I |

Droupout at
follow up (n=0)

Droupout at
follow up (n=0)

I |

Analysed (n=20) Analysed (n=20)

No subjects were lost during the 2-week follow-up, and
all of them were included in the statistical analyses. No
uneventful events were observed.

Table 1: Comparison of the mean difference
(baseline — after 2 weeks) in terms of (mean [SD])
of plaque index values, gingival index values, and
salivary pH level among both the groups using the
unpaired t-test

Variables Group n Mean Standard tvalue P-value
deviation

Plaque GroupA 20 0.3200 0.19084 1.031 0.309

index GroupB 20 0.3700 0.10311

Gingival GroupA 20 0.3100 0.19167 0.857  0.397

index GroupB 20 0.3550 0.13563

Salivary GroupA 20 0.1940  0.06901 2.915 0.006*

pH GroupB 20 0.1380 0.05116

P<o0.05 - Significant*, P<o.001 - Highly significant**. SD: Standard deviation

In the inter-group result interpretation, on comparing
the means of the gingival index and plaque index, it was
not statistically significant. Although when comparing the
means of the salivary pH, between the two mouthwashes
2 weeks after its use, the difference in their pH values was
statistically significant, where P < 0.05 as shown in Table 1,
where Group A showed a better and more alkaline pH
compared to Group B; hence, we can conclude that the
use of povidone iodine mouthwash was more effective and
changed the salivary pH to a more alkaline pH [Figures 1-3].

DISCUSSION

The pH of bodily fluids, namely blood and saliva, play
a very important role in maintaining the health of an
individual." It is known that even a minor alteration as
small as 0.1 in the salivary pH toward acidity which in turn
increases the risk of caries. This is in accordance with an
article by Pozhartiskaya e# al. where it was concluded that
changes in salivary pH are closely related to the caries
resistance properties of saliva and greatly impact the
clinical parameters such as probing pocket depth, clinical
attachment level, gingival index and plaque index, along
with the disease severity in chronic periodontitis patients.
This could be attributed to the fact that a reduced salivary
pH can increase the production of the reactive oxygen
species, which in-turn leads to an increase in periodontal
destruction.”

Moreover, Chlorhexidine mouthwash and Povidone
iodine mouthwash are both widely used in dentistry, due
to their excellent antimicrobial properties, Chlorhexidine
mouthwash known to be a gold standard,” although very
scarce studies have been carried out comparing the effect
of these two mouthwashes on the salivary pH and their
role in it’s alteration.

Chronic periodontitis patients with pockets upto 5 mm
were chosen, which was in accordance with studies carried
out by Heitz and Lang in 2001 and by Pal ez a/. in 2021,
who put forward the concept of critical probing depth
of 5.4 mm, which means that a probing depth of above
5.5 mm, would benefit from additional surgical therapy,
while sites with a shallower probing depth require only
non-surgical therapy.

In the oral cavity, the pH is maintained near neutrality by
saliva, but studies have shown that patients with periodontal
disease tend to have a more acidic pH, which is similar to
the findings in this study. This can be due to the presence
of bacteria such as Porphyromonas gingivalis which has its
proteolytic activity at pH 5-5.5, which directly mediates
vascular damage 7 vivo by degrading endothelial adhesion,
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Figure 1: Comparison of plaque index values in terms of (mean

[SD]) at different time intervals among both the groups using

unpaired t-test. (a) Baseline, (b) after 2 weeks
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Figure 2: Comparison of gingival index values in terms of
(mean [SD]) at different time intervals among both the groups
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Figure 3: Comparison of Salivary pH values in terms of (mean
[SD]) at different time intervals among both the groups using
unpaired t test. (a) Baseline, (b) after 2 weeks

thus increasing vascular permeability and modulating
leucocyte recruitment at the endothelial surface. The local
inflammation enhances cytokine and other inflammatory
markersP! which promotes the further destruction of
periodontal tissue.

Saliva is used as a diagnostic fluid for a variety of reasons,
namely- it meets the demands for being inexpensive, non-
invasive and easy-to-use diagnostic tool.l" As a clinical tool,
saliva has many advantages over serum, including ease of
collection, storing and shipping and it can be obtained at
alow cost in sufficient quantities for analysis. For patients,
the non-invasive collection techniques drastically reduces
discomfort and anxiety making it easy to obtain repeated
samples for monitoring over time. Also in diagnostic
procedures, saliva is easier to handle because it does not
clot, thus reducing the manipulations required.!"

In the intergroup comparison there was a statistically
significant difference (P < 0.05) seen in the salivary pH
between the 2 groups after phase I therapy, where patients
in Group A using Povidone iodine mouthwash showed a
more favourable result, with a less acidic pH.

This is in accordance with a study conducted by Shin and
Nam in 2018, where as a result, the pH of saliva was
elevated after CHX and PVI gargling, and a significant
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increase was also shown in the comparison of the groups.
The CFU of S. mutans decreased with gargling in the order
of PVI and CHX. Based on this study, PVI caused the
most effective change in the oral environment followed by
CHX. This result is consistent with our study that gargling
is an effective method for plaque control in the oral cavity
as it increases the pH of saliva toward alkalinity in pre-
operative patients.

This shows the direct relation between the presence of
periodontal disease and the changes in salivary properties
such as pH.

This gives enough reason to use saliva pH as a diagnostic
tool in the prediction and follow-up of periodontal disease.

CONCLUSION

The following conclusions may be drawn from our study:

e Disease severity is strongly correlated to low pH values.

e Salivary pH is more acidic in periodontal disease
conditions, compared to the periodontally healthy
subjects where the salivary pH is more alkaline.

e The salivary pH was more acidic in the periodontitis
group which had high gingival and plaque index values
compared to periodontally healthy groups showing a
positive correlation between pH and GI and PI.

e There is a definite improvement seen in the salivary
pH after periodontal therapy bringing the pH of saliva
towards a neutral pH.

e Even a minor variation as small as 0.1 in the pH of the
saliva can greatly impact the pocket probing depth, clinical
attachment level and disease severity, hence utmost care
was taken to record the slightest change in pH.

e  Mouthwashes play an important role in maintaining
the oral hygiene and health of the oral cavity.

e  Both povidone iodine 10% and Chlorhexidine 0.2% are
equally effective in reducing the gingival index, plaque
index, pocket-probing depth, and clinical attachment
levels.

e Povidone iodine 10% when used as a mouthwash
is more effective in raising the salivary pH, when
compared to 0.2% Chlorhexidine mouthwash, thus
making it a more efficient mouthwash in the treatment
of chronic periodontitis.

Limitations

The present study includes the following limitations:

e Tuture studies with a larger number of participants
are required.

e Subjects were re-evaluated 2 weeks after treatment;
long-term follow-ups after treatment is necessary
for better insights into salivary pH levels and disease
severity.

e  Our study results are entirely dependent on patient
compliance and if they have strictly abided by the
instructions given regarding the frequency of the use
of the respective mouthwash.

e pHmeter used in the present study is expensive compared
to the use of pH strips for assessing saliva pH.

e As values of pH are extremely sensitive to the
instrument used, if the pH meter is not cleaned
regularly according to the manufacturer’s instructions,
it can lead to contamination of the saliva sample and
can give altered results.
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Abstract

Background and Aims: Shivering is a common post-anesthetic occurrence defined as the involuntary repetitive activity of
skeletal muscle. It is a common and distressing experience for many patients and occurs either during or immediately after the
surgery. The incidence of shivering following spinal anesthesia is 30-60%. It is widely used as a safe anesthetic technique for
both elective and emergency operations, including all open gynecology and obstetrics surgery and orthopedic surgery. The
present study was carried out to compare the effects of tramadol, clonidine, and dexmedetomidine on post-operative shivering
after spinal anesthesia.

Materials and Methods: This prospective randomized double-blind study was conducted in Guru Nanak Dev Hospital attached
to Government Medical College, Amritsar, after taking written informed consent from patients in their vernacular language
and approval from the Institutional Ethics Committee. This study was conducted on 90 patients, aged 18-60 years, American
Society of Anesthesiologists Grade | and Il, who were scheduled to undergo elective surgeries under spinal anesthesia and
those who developed shivering were also included in the study. The patients were randomly divided into three groups, i.e.,
Group A, Group B, and Group C, receiving tramadaol, clonidine, and dexmedetomidine, respectively, for control of shivering.
The incidence of control of shivering, along with the mean time taken to control shivering, was noted.

Results: The mean time taken to control shivering in Group C was 2.8 £ 0.12 min, Group Awas 5.2 £ 0.41 min, and Group B was
6.14 £ 0.41 min. Group C takes the least time, whereas Group B takes more time to control shivering. The sedation achieved
with dexmedetomidine was better than that achieved with clonidine and tramadol.

Conclusion: In conclusion, all drugs in this study effectively treated post-spinal shivering. However, the mean time taken by
dexmedetomidine to control shivering was the least as compared to tramadol and clonidine.
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INTRODUCTION

Shivering is a common and distressing experience for many
patients and occurs either during or immediately after the
surgery. It is defined as an involuntary, repetitive activity
of skeletal muscles. The incidence of shivering varies but
is very high and it is approximately 40-50%."
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Spinal anesthesia is widely used as a safe anesthesia
technique for both elective and emergency operations,
including all open gynecology and obstetric surgery,
orthopedic and plastic surgery of the lower limb and pelvis,
and the majority of urological procedures.?

The main causes of shivering are heat loss, increased
sympathetic tone, pain, and the systemic release of pyrogens.
Shivering during surgery leads to an uncomfortable
experience for the patient, which leads to an increase
in oxygen consumption and carbon dioxide production
by two- to three-fold. Shivering can also increase
catecholamine production, lactic acidosis, intraocular
pressure, and intracranial pressure.”!
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Mild shivering increases oxygen consumption like that
produced by light exercise, but severe shivering can increase
oxygen consumption and metabolic rate by 100-600%.
This can prove detrimental to patients with limited cardiac
reserve. Shivering also creates difficulty in monitoring the
patients, as most of the multiparameter monitors used for
anesthesia show erroneous values.

Shivering is a physiological response to core heat
production. The core body temperature is maintained
within the range of 36.5°C-37.5°C, which is known as
the thermo-neutral zone. Thermo-regulatory responses
like vasoconstriction and shivering are activated when core
body temperature falls below the normal range. The spinal
o motor neurons and their axons mediate the neurological
mechanism of shivering, with their center at the preoptic
nucleus of the antetior hypothalamus.”

After spinal anesthesia, shivering is more common than
after general anesthesia, as the vasoconstriction effect after
heat loss during surgery is lost when the patient is under
spinal anesthesia due to sympathetic blockade.

MATERIALS AND METHODS

It was a prospective, randomized, double-blind study
conducted in Guru Nanak Dev Hospital attached to
Government Medical College, Amritsar, after taking
written informed consent from patients in their vernacular
language and approval from the Institutional Ethics
Committee. This study was conducted on 90 patients, aged
18—60 years, American Society of Anesthesiologists (ASA)
Grade I and 1II, who were scheduled to undergo elective
surgeries under spinal anesthesia. Those who developed
shivering were included in the study.

The patients who developed shivering under spinal
anesthesia were randomly divided into three groups, with
30 patients in each group. Group A patients received
tramadol 1 mg/kg intravenously, Group B received
clonidine 1 ug/kg intravenously, and Group C received
dexmedetomidine 0.5 pug/kg intravenously. The group
allotment was decided by the computer-generated random
envelope method. The first anesthesiologist opens the
envelope, adds the study drug to 100 mL of normal saline,
and hands it to the second anesthesiologist, who was
blinded to the study drug. He administers the drug for over
10 min and monitors the patient.

A detailed preanesthesia checkup was done a day before the
surgery. Details pertaining to the patient’s clinical history,
general physical examinations, and systemic examinations
were taken. An assessment of the patient’s airway was done.

Patients were instructed to fast for 6—8 h for solids and 2 h
for clear fluids before surgery.

On the day of surgery, all the vitals were recorded
preoperatively. After shifting the patient, a multiparameter
was attached to the patient, and continuous monitoring
of pulse rate, blood pressure, respiratory rate, SpO,, and
axillary temperature was done. After venous cannulation,
patients were preloaded with Ringer lactate solution. Under
all aseptic conditions, the patient was asked to lie in the
left lateral position. The back of the patient was painted
with betadine and draped. Intervertebral space palpated.
A 23G spinal needle was inserted into the L3—-L4 space.
0.5% of 3.2 mL of heavy bupivacaine was injected into the
subarachnoid space. The patient was immediately turned
to a supine position. Oxygenation was started through a
simple oxygen mask (5 1/min). Surgery was allowed to
proceed under obtaining an adequate level of anesthesia.

The operating room temperatute was maintained at 22°C
for all the surgeries. No external warming devices were
used, and fluids were administered at room temperature
to all patients. The patients who developed shivering
under spinal anesthesia were randomly divided into three
groups, with 30 patients in each group. Group A patients
received tramadol 1 mg/kg intravenously, Group B received
clonidine 1 ug/kg intravenously, and Group C received
dexmedetomidine 0.5 pug/kg intravenously.

The shivering intensity was graded on a scale of 1—4 as

per Wrench.

e  Grade 1: Patients having one or more of the following:
piloerection, peripheral vasoconstriction, or peripheral
cyanosis but without visible muscle activity

e  Grade 2: Visible muscle activity confined to one muscle
group

e Grade 3: Visible muscle activity in more than one
muscle group

e Grade 4: Gross muscle activity involving the whole
body. The patients were included in the study when
they developed shivering with at least a grade of 2.

The hemodynamic monitoring was continued after the
administration of the study drugs. The time taken to control
shivering, recurrence, and adverse effects such as nausea,
vomiting, dry mouth, and sedation score were observed.
The sedation score proposed by Filos ez a/. was followed.
e Grade 1: Awake and alert patient

e  Grade 2: Drowsy patient responding to verbal stimuli
e  Grade 3: Drowsy but arousable to physical stimuli and
e  Grade 4: Unarousable patient.

The monitoring was continued for 2 h after the
administration of spinal anesthesia.
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Statistical Analysis

After consulting with statisticians and monitoring the
parameters of the study, i.e., blood pressure, oxygen
saturation, respiratory rate, pulse rate, adverse effects of the
study drugs, etc., the power of the study was increased to
more than 85%. This study was conducted on 90 patients
who were randomly divided into three groups, with
30 patients in each group. The data from the present study
were systematically collected, compiled, and statistically
analyzed to draw relevant conclusions.

Continuous data were presented as the mean with a standard
deviation. Categorical data were expressed as percentages.
Numerical variables were normally distributed and compared
using the Chi-square test for non-parametric data and the post-
hoc analysis of variance test for parametric data. The P-value
was then determined to evaluate the level of significance.

The sample size was calculated keeping in mind at most
5% risk, a minimum of 85% power, and a 5% significance
level (significant at the 95% confidence interval). Data were
recorded in a Microsoft Excel spreadsheet and analyzed
using the statistical Package for IBM SPSS Statistics for
Windows, Version 23.0. Armonk, NY, USA: IBM Corp.,
Chicago, lllinois, USA.

RESULTS

A total of 90 patients were studied and analyzed. The
demographic parameters such as age, sex, BMI, ASA grade,
and mean duration of surgery were comparable in both

groups |Table 1].

The mean time for the onset of shivering in Group A
was 23.2 £ 6.38 min, Group B was 24.66 £ 7.12 min, and
Group C was 25.2 + 6.96 min. The difference between the
groups was statistically non-significant (P> 0.05) [Table 2].

The least time taken to control shivering by the drug
was in Group C (2.8 £ 0.12 min), whereas Group A
(5.2 = 0.34 min) and Group B took more time (6.14 £ 0.41).
The difference between groups A and B, Band C, Aand C
is statistically highly significant (P < 0.001) |Figure 1].

The sedation score was compared between Group A,
Group B, and Group C. The difference between Group A
and Group C was statistically significant, but the difference
between Group A and Group B, Group B and Group C
was found to be statistically nonsignificant [Figure 2].

The incidence of nausea and vomiting was observed in all
three groups: Group A had 10 (33.33%) patients, Group B
had 1 (3.33%) patient, and Group C had 1 (3.33%) patient.

Table 1: Demographic parameters

Parameter Group A Group B Group C P (NS)
(n=30) (n=30) (n=30)

Mean age (years) 40.03+10.29 38.86+12.22 39.4619.12 >0.05
Sex

Male 16 14 19 0.426
Female 14 16 1"

ASA grade
| 21 21 24 >0.05
1l 9 9 6

P>0.05=NS. NS: Non-significant, ASA: American Society of Anesthesiologists,
n: Number of patients

Table 2: Time of onset of shivering (min)
Mean*SD
GroupA Group B

Time of onset of
shivering (min)

Group C

Mean time of onset of shivering 23.246.38 24.66+7.12 25.2+6.96
P

Group A versus B 0.425
Group B versus C 0.742
Group A versus C 0.250
SD: Standard deviation
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Figure 1: Mean time taken to control shivering
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Figure 2: Sedation score

The difference between groups A and B and groups A
and C is statistically highly significant, but the difference
between groups B and C is statistically non-significant

[Figure 3].
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Complications such as bradycardia and hypotension
were noted in each group. In our study, hypotension was
observed in 11 patients (36.67%) in Group C, 8 patients
(26.67%) in Group B, and 5 (16.67%) patients in Group A.
Hence, the difference between these groups was statistically
non-significant (P > 0.05). In our study, bradycardia was
observed in all three groups. Group Chas 6 (20%) patients,
Group B has 3 patients (10 patients), and Group A has
2 (6.67%) patients. Hence, the difference between these
groups was statistically non-significant [Table 3].

DISCUSSION

The study was carried out to compare the efficacy of
tramadol, clonidine, and dexmedetomidine to control
shivering in patients undergoing surgery under spinal
anesthesia.

In the present study, the mean time taken by the drug
to control of shivering. Group C was 2.8 £ 0.12 min,
Group A was 5.20 + 0.34 min, whereas Group B was, i.e.,
6.14 £ 0.41 min. Group C takes the least time, whereas
Group B takes more time to control shivering. The
difference between Group A and B, Group B and C, and
Group A and C s statistically highly significant (P < 0.001).

A similar study was conducted by Kundra e a/. in 2017 to
compare the efficacy of dexmedetomidine and tramadol
on post-spinal anesthesia shivering. They concluded that
the time to the cessation of shivering was significantly less
with dexmedetomidine (2.9 & 0.23 min) than with tramadol
(4.6 £ 0.40 min) (P < 0.001). The difference between the
groups was statistically highly significant.!”

No. of cases
>

10
SJ
0

YES
m Group A 10
m Group B 1 29
m Group C 1 29

NAUSEA AND VOMITING

Figure 3: Incidence of nausea and vomiting

Table 3: Complications

Parameter Group A Group B Group C P (NS)
(n=30) (n=30) (n=30)

Bradycardia 2 3 6 >0.05

Hypotension 5 8 11 0.426

NS: Non-significant

A similar comparative study was done by Verma ez al.
in 2018 to evaluate dexmedetomidine and tramadol for
attenuation of post-spinal anesthesia shivering. They
concluded that the time taken for cessation of shivering of
significantly less with dexmedetomidine 2.95 * 1.18 min
than in tramadol 7.15 + 1.77 min (P < 0.05). The difference
between these groups was statistically significant.”

In our study, sedation scores were compared between
Group A, Group B, and Group C. The difference between
Group A and Group C was statistically significant, but the
difference between Group A and Group B, Group B and
Group C was statistically non-significant.

A similar study was done by Ramesh ef a/. in 2019
on a clinical comparative study between intravenous
dexmedetomidine and tramadol for the control of post-
spinal anesthesia shivering. They concluded that patients
on dexmedetomidine were more sedated than those on
tramadol (P < 0.001). The difference between these groups
was statistically highly significant.””

A similar study was done by Wang 7 a/ in 2020 on intravenous
dexmedetomidine versus tramadol for the treatment of
shivering after spinal anesthesia (randomized controlled
trial). They concluded that patients on dexmedetomidine had
a higher incidence of sedation than tramadol (P = 0.005).
The difference between groups was statistically significant.”

In our study, bradycardia and hypotension were compared
between Group A, Group B, and Group C. The difference
between Group A and Group C, Group A and Group B,
and Group B and Group C were statistically non-significant.
However, the incidence of bradycardia and hypotension
was more with dexmedetomidine as compared to tramadol
and clonidine.

A similar study was done by Verma ¢ a/. in 2018 to compare
dexmedetomidine and tramadol for attenuation of post-
spinal anesthesia shivering, They concluded that hypotension
was observed in three cases of tramadol compared to
dexmedetomidine. Hence, the difference between these
groups was statistically non-significant (P = 0.24).

CONCLUSION

In conclusion, all drugs in this study, namely tramadol
(1 mg/kg1V), clonidine (1 pug/kgIV), and dexmedetomidine
(0.5 ug/kg IV) effectively treated post-spinal shivering.
However, the mean time taken by dexmedetomidine to
control of shivering was the least, i.c., 2.8 min, as compared
to other drugs, and the recurrence rate is also less with
dexmedetomidine.
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There was no statistically significant difference in
hemodynamic changes in all three groups.
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Abstract

Introduction: Aspirin is a non-steroidal anti-inflammatory drug (NSAID). Pregnant women often seek relief from common
discomforts such as headaches, fever, and arthritis by easily purchasing it over-the-counter. NSAIDs are commonly used
during pregnancy, especially for managing chronic conditions such as inflammatory bowel disease, rheumatoid arthritis,
and spondyloarthropathy. In addition, aspirin may be prescribed for obstetrical complications such as preterm labor and
polyhydramnios. However, before prescribing long-term aspirin therapy, health-care professionals carefully evaluate the benefits
against the potential complications associated with its use. Despite the extensive use of aspirin during pregnancy, there is
limited literature available on its potentially harmful effects on fetal development. Therefore, the present study aims to address
this knowledge gap by investigating the teratogenicity of aspirin.

Materials and Methods: Pregnant Swiss albino mice were divided into two groups of 151 mice each: control and treated.
Aspirin was given to the treated group at a dose of 100 mg/kg body weight from the 3™ to the 5" day of gestation. The control
group received an equivalent amount of tap water. The mouse from each group was sacrificed on the 19" day of gestation.
After fixation in a 10% neutral formalin solution, the brains of the fetuses were dissected, photographed, and further processed
for histological observations.

Results: On histological observation of the brain, the cerebellum of the treated fetuses showed many pathological changes.

Conclusion: Aspirin, although widely used, may cause toxicity and teratogenicity. Clinicians, therefore, need to be cautious
and judicious when prescribing aspirin to pregnant women, being aware of its potential embryo-fetal toxicity.

Key words: Cerebellum, Neurotoxicity, Teratogenicity

INTRODUCTION

Aspirin, is non-steroidal anti-inflammatory drug (NSAID)
that is widely used to alleviate pain, reduce fever, and
provide anti-inflammatory benefits.l"! It is frequently
utilized by pregnant women, particularly during the initial
stages of pregnancy. While NSAIDs are typically prescribed
for chronic conditions such as inflammatory bowel disease,
rheumatoid arthritis, and spondyloarthropathy during
pregnancy, aspirin also finds application in managing
obstetric complications such as preterm labor and
polyhydramnios. Surprisingly, it was only recognized for

Access this article online

Month of Submission : 04-2023
Month of Peer Review : 05-2023
Month of Acceptance : 06-2023
Month of Publishing : 06-2023

www.ijss-sn.com

its preventive effects against heart attacks and ischemic
strokes in the past 25 years, despite being used for over
a century. The incidence of first-trimester exposure to
aspirin can be attributed to women being unaware of their
pregnancy. Studies conducted in Canada, Denmark, and
Sweden reported a prevalence of early NSAID exposure
during pregnancy of 2.9%, 3%, and 3.4%, respectively.**
Aspirin is readily available over-the-counter, making it easily
accessible without a prescription. The recommended safe
dosage of aspirin ranges from 75 mg to 4 g per day. Its
antithrombotic properties stem from the inhibition of the
cyclooxygenase enzyme, which affects platelet function
and reduces thromboembolic potential but may also lead
to prolonged bleeding and bleeding complications.

Several studies have highlighted the vulnerability of
the developing brain to various environmental insults,
including exposure to medications during critical periods of
gestation.”” The cerebellum, a vital structure in the brain
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responsible for motor coordination and cognitive functions,
undergoes dynamic development during the embryonic
and early postnatal stages. Disruptions in cerebellar
development can lead to long-lasting impairments in motor
control and cognitive abilities.

The aim of this study is to investigate the potentially
toxic effects of aspirin on the cerebellum of developing
mice. We hypothesize that aspirin exposure during critical
periods of cerebellar development may disrupt normal
cellular processes, leading to structural and functional
abnormalities in this brain region.

MATERIALS AND METHODS

Female Swiss albino mice weighing 20-25 g with an average
age of 80-100 days were used in this study following
approval from the institutional ethical committee. The
mice were obtained from the Department of Anatomy,
IMS, and BHU Varanasi Animal House.

Pregnant mice were divided into two groups as follows:
Group 1: The control group administered an equivalent
amount of tap water. Group 2: Treatment group orally
administered aspitin at a dose of 100 mg/kg of body weight
from day 3 to day 5 of gestation.

Each group consisted of 151 mice. Aspirin tablets (100 mg)
from Reckitt Benckiser, Delhi, were used for the treatment.
Prior to administration, one tablet was dissolved in 10 ml
of tap water. The dosage of the drug was adjusted based
on the body weight of the mice to achieve a proportionate
dose of 100 mg/kg for the treated group. The drug was
administered to the mice through oral gavage.

On the 19" day of gestation, mice from each group were
cuthanized using deep ether anesthesia. A uterotomy was
performed to collect the fetuses. The general appearance and
presence of gross malformations in the collected fetuses were
documented through photography. Subsequently, the fetuses
were preserved in a 10% neutral formalin solution for 7 days.
After fixation, the fetal brains were dissected, photographed,
and further processed for histological observations.

RESULTS

The control cerebellum shows well-defined three layers: the
outer molecular, middle Purkinje, and inner granular layers
[Figure 1]. In the treated cerebellum, there is thinning as well
as loss of cohesion in the cells inside the molecular layer.
The spaces between the different layers are also increased.
The cellularity in each layer is also reduced considerably.
The disappearance of cells and the cohesion of smaller

vacuolated spaces give rise to the spongiform appearance
of the treated cerebellar cortex |Figures 2 and 3].
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Figure 1: Photomicrograph showing control cerebellum
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Figure 2: Photomicrograph showing treated Cerebellum
(H and E, x100). Showing reduced cellular density (%)

Figure 3: Photomicrograph showing treated cerebellum
(H and E, x400). Showing emptry spaces (—), degeneration of
cells (), paucity of cells (¢)
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DISCUSSION

This study investigated the neurotoxic effects of aspirin on
developing embryos. The findings of our study revealed
significant evidence supporting the neurotoxic properties
of aspirin during embryonic development.

The present study identified an increased incidence of
apoptotic cell death in the brains of embryos exposed to
aspirin. This suggests that aspirin may induce neurotoxicity
by triggering apoptotic pathways, leading to the loss of
developing neurons.

The observed neurotoxic effects of aspirin on the
developing embryo align with previous studies that have
reported similar findings.

In a study conducted by Sheppard ¢# al,*! the focus was
on investigating the negative effects of salicylate, the active
component of aspirin, on various aspects of neurological
health, such as hearing loss, neurotoxicity, tinnitus, and
neuropathophysiology. The researchers discovered that the
harmful effects of acetylsalicylate were primarily attributed
to the inhibition of serotonin-mediated GABA inhibition,
which plays a crucial role in maintaining precise frequency
tuning in the auditory system.

Deng ¢t alP” explored the impact of salicylate, including
high doses of aspirin, on spiral ganglion neurons. Their
findings indicated that elevated levels of salicylate
induced an apoptotic response in these neurons, leading
to cell death. Furthermore, it was observed that salicylate
increased the production of superoxide radicals in spiral
ganglion cells, suggesting a potential mechanism underlying
the death of cochlear spiral ganglion neurons.

A recent meta-analysis!"! provided further evidence
regarding the risks associated with maternal prenatal
exposure to NSAIDs, including aspirin. The analysis
indicated an increased risk of cerebral palsy and cognitive-
behavioral disorders in offspring when mothers were
exposed to NSAIDs or non-opioid painkillers during
pregnancy. The interference with neurulation, the early
process of brain development, was proposed as a potential
mechanism contributing to the elevated risk.

Petersen ez all'!! conducted a study involving mother—child
pairs from large cohorts in Denmark and Norway. Their
findings revealed a significant association between aspirin
use during pregnancy and a higher risk of bilateral spastic
cerebral palsy in children.

In addition, on-going research by Landman ef @/"* aims to
assess the long-term effects of antenatal exposure to low-

dose aspirin compared to a placebo. The study focuses on
evaluating survival rates, neurodevelopmental outcomes,
behavioral patterns, and general health in children at the
age of four. The primary focus is on identifying potential
delays in neurodevelopment and the presence of behavioral
problems, providing further insight into the possible
neurotoxic effects of aspirin.

Collectively, these studies, along with our own findings,
reinforce the notion of the neurotoxicity associated with
aspirin exposure, shedding light on potential mechanisms
and supporting the need for caution and further investigation
when considering the use of aspirin during pregnancy.

CONCLUSION

The timing of aspirin administration during pregnancy
plays a crucial role in influencing fetal development.
Research has shown that when aspirin is given during
early gestation, it is associated with an increased risk of
miscarriage and congenital anomalies. Conversely, when
administered during the third trimester of gestation, it
has been linked to renal and vascular effects, including the
closure of the ductus arteriosus and persistent pulmonary
hypertension in newborns. It has been established that
NSAIDs, including aspirin, can cross the placenta and
reach the fetal circulation.

The primary pharmacological effect of aspirin on the
developing fetus is believed to be through the inhibition of
prostaglandin synthesis. This mechanism may contribute to
the observed adverse effects on fetal development.

Given the growing use of low-dose aspirin as a prophylactic
measure during pregnancy, it is essential to gather more
long-term data to determine any potential harm and
assess possible benefits in the future. Physicians need
to be cautious and judicious when prescribing aspirin to
pregnant women, being aware of its potential embryo-fetal
toxicity. Close monitoring and individualized risk—benefit
assessments are necessary to ensure the safety and well-
being of both the mother and the developing fetus.
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Abstract

Background and Objectives: Hemorrhoids are the most common anorectal disorder and usually present with painless bleeding
per rectum. Treatment of grade 3 and 4 hemorrhoids usually involves various surgical methods, from open hemorrhoidectomy
to modern laser surgery. However, the open excisional technique, i.e., Milligan—Morgan hemorrhoidectomy still remains one
of the best methods of treatment. But it is associated with significant postoperative pain, which is attributed to spasm of the
internal sphincter, which leads to other complications and delays discharge. So, combining lateral internal sphincterotomy
with hemorrhoidectomy was proposed and practiced in various studies. The study was aimed at identifying the efficacy of
lateral internal sphincterotomy in reducing post hemorrhoidectomy pain and associated complications after Milligan—Morgan
hemorrhoidectomy.

Materials and Methods: A prospective observational study was conducted at Dr. B. R. Ambedkar Medical College and Hospital,
Bengaluru, between January 2021 and June 2022, which involved 120 patients undergoing surgery for hemorrhoidal disease.
They were divided into 2 groups of 60 each, one with patients undergoing Milligan—Morgan hemorrhoidectomy and the other
with patients undergoing lateral internal sphincterotomy. Postoperative details were collected, tabulated, and analyzed using
statistical tools.

Results: Among the study groups, patients undergoing lateral internal sphincterotomy with Milligan—Morgan hemorrhoidectomy
were reported to have significantly less postoperative pain compared to patients undergoing only Milligan—Morgan
hemorrhoidectomy. Furthermore, postoperative urinary retention, duration of hospital stay, and time to return to work were less
with the sphincterotomy group. However, fecal incontinence was seen in 1 patient in the lateral internal sphincterotomy group,
though not statistically significant.

Conclusion: Lateral internal sphincterotomy is a well-effective method that can be combined with Milligan—Morgan
hemorrhoidectomy to reduce postoperative complications.

Key words: Excisional hemorrhoidectomy, Hemorrhoidectomy, Hemorrhoids, Lateral Internal sphincterotomy, Post
hemorrhoidectomy pain

INTRODUCTION

Hemorrhoids are the most common and distressing
pathology of the anal canal, which refers to the downward
displacement of dilated vascular submucosal anal cushions,
commonly located at the 3, 7, and 11 o’clock positions
of the anal canal. Per rectal bleeding, mucosal discharge,
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prolapse, pruritus ani, and pain at rest and during defecation
are the common presentations of hemorrhoids, and if not
treated, may develop complications.!'”)

Various treatment options for hemorrhoidal disease are
in practice, which include the most commonly practiced
Milligan-Morgan technique, the Ferguson technique,
stapled hemorrhoidectomy, Barron’s banding, injection
sclerosant therapy, cryosurgery, infrared coagulation,
LASER therapy, the technique using a harmonic scalpel
or ligasure, and Doppler-guided hemorrhoidal artery
ligation."! All the techniques of hemorrhoidectomy atre
known to cause significant postoperative pain, and no
single surgical technique has been proven to significantly
reduce the pain.”
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Surgical open hemorrhoidectomy involving Milligan-Morgan
technique is the treatment method of choice for grade 3
and grade 4 hemorrhoids. However, Milligan-Morgan
hemorrhoidectomy is considered a painful operation.l!
The exact cause of post hemorrhoidectomy pain has not
yet been completely defined, but it is assumed to be due
to spasm of the internal sphincter, (which gets exposed
during hemorrhoidectomy), anal packing, urinary retention,
and wound edema.”

Numerous invasive and noninvasive methods are used in
the management of posthemorrhoidectomy pain, which
includes lateral internal sphincterotomy, Lord’s dilatation,
petianal application of nitroglycerine ointment, calcium
channel blocker, or local anesthetics!!’!] and the use of
metronidazole.”! Furthermore, various studies have
compared different surgical techniques, like open versus the
semi-closed hemorrhoidectomy!"! or the use of diathermy
versus the use of scissors for closed hemorrhoidectomy,!'?
trying to identify methods to reduce postoperative pain.

Postoperative pain is associated with significant morbidities
like retention of urine, prolonged need for parenteral
analgesics, prolonged hospital stay, cost of treatment, and
delay in resuming work.

Lateral internal sphincterotomy, along with Milligan-Morgan
hemorrhoidectomy, is a method employed to reduce spasm
and anal canal pressure, with a subsequent reduction in pain
and other hemorrhoidectomy related complications."*"!
However, it is still a matter of debate among surgeons
whether to use sphincterotomies for reducing postoperative
pain due to the associated catastrophic complication, i.e.,
fecal incontinence associated with it.l'>'%)

Hence, the present study was aimed at comparing efficiency
of Milligan—-Morgan hemorrhoidectomy alone and
Milligan—Morgan hemorrhoidectomy with lateral internal
sphincterotomy in reducing postoperative pain and other
hemorrhoidectomy related complications.

Objectives of the Study

To compare the efficiency of combining lateral internal
sphincterotomy with Milligan — Morgan hemorrhoidectomy
with respect to postoperative pain, urinary retention,
postoperative hospital stay, fecal incontinence, and
resuming work.

MATERIALS AND METHODS

A prospective observational study was conducted
between January 2021 and June 2022 in patients
undergoing open surgical treatment for grade 3 and 4

hemorrhoids in all surgical units of the Department of
General Surgery, Dr. B. R. Ambedkar Medical College,
Bengaluru, which includes a total of 120 patients. Patients
were divided into 2 groups of 60 patients: Group A,
including patients undergoing Milligan—Morgan
hemorrhoidectomy and Group B, including patients
undergoing Milligan—Morgan hemorrhoidectomy with
lateral internal sphincterotomy.

Inclusion Criteria

e Age >18 years

e Both males and females

e Diagnosis of grade 3 or 4 hemorrhoids
e Patient willing to give informed consent.

Exclusion Criteria

Age <18 years

Patient not willing to give informed consent
Recurrent hemorrhoids

Associated fistula or fissure

Malignancy

Cirrhosis and portal hypertension
Pregnancy.

Patients who were diagnosed with grade 3 and 4

hemorrhoids by clinical examination and underwent

hemorrhoidectomy under spinal anesthesia were included

in the study. Patients were observed and data collected using

a proforma. Parameters noted during the postoperative

period were:

1. Pain at the surgical site, assessed using the Visual Analog
Scale at 12 h, 24 h, 48 h and at 7 days after surgery

2. Urinary retention

3. Fecal incontinence is assessed using Wexner’s scoring
system

4. Duration of postoperative hospitalization

5. Return to work.

The data were tabulated using Microsoft Excel and analyzed
using SPSS software Version 17 Manufacturer: IBM/ USA.
The results were obtained and compared with previous data
obtained through a review of the literature.

RESULTS

e In the study, the patients aged between 21 and 75 years
were in the study with a mean age of 45.32 years and
a median age of 45.50 years, and the majority of the
patients were between 31 and 60 years. However,
distribution according to age was similar in both
groups. Among the study participants, 90 were males
and 30 were females, with a similar distribution in both
groups
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Age parameters

Mean (years) 45.32
Median 45.50
Minimum (years) 21
Maximum (years) 75
Age distribution among patients
Age (years) Group A Group B Total
21-30 10 4 14
31-40 12 18 30
41-50 24 16 40
51-60 10 16 26
61-70 4 12 8
71-80 0 2 2
Total 60 60 120
Gender distribution among patients
Gender Group A Group B Total
Male 48 42 90
Female 12 18 30
Total 60 60 n=120

e Posthemorrhoidectomy pain was significantly
higher among the patients who had undergone only
hemorrhoidectomy (Group A and Graph 1) when
compared to those who had undergone lateral internal
sphincterotomy with hemorrhoidectomy (Group B
and Graph 2), signifying the role of lateral internal
sphincterotomy in reducing postoperative pain

e Postoperative urinary retention was seen in 12 patients
in Group A and 2 patients in Group B, signifying a
reduction in urinary retention after lateral internal
sphincterotomy, which has reduced postoperative
pain

Distribution of urinary retention among patients

Group Yes No
Group A 12 48
Group B 2 58
Total 14 106

e Duration of hospital stay was significantly high among
Group A (mean hospital stay= 3.60 days) compared
to Group B (mean hospital stay = 2.60 days)

Mean duration of hospital stay

Group Mean SD SEM
Group A 3.60 0.894 0.163
Group B 2.60 0.675 0.123

SD: Standard deviation, SEM: Standard error of the mean

e One patient in Group B who has undergone
lateral internal sphincterotomy has developed fecal
incontinence, and none in Group A has developed
fecal incontinence

Mean of incontinence score

Group Mean SD SEM
Group A 0.0 0.000 0.000
Group B 0.10 0.407 0.074

SD: Standard deviation, SEM: Standard error of the mean

e The mean duration to return to work was longer in
Group A (17.43 days) compared to Group B (10.23 days).

Mean duration to return to work in days

Group Mean SD SEM
Group A 17.43 6.388 1.166
Group B 10.23 2.431 0.444

SD: Standard deviation, SEM: Standard error of mean

DISCUSSION

In the present study, postoperative pain, urinary retention,
duration of hospitalization, and duration of return to
work were found to be less when hemorrhoidectomy
was combined with lateral internal sphincterotomy rather
than only hemorrhoidectomy without sphincterotomy.
However, anal incontinence was seen in one case with
a sphincterotomy. The results were consistent with the
studies done by Selvarajan,'”! Taha,”! Hosseini ¢# 2/, Das
et al" and Vijayaraghavalu ef a/*

A meta-analysis conducted by Wang ez a/”" studied 10
randomized controlled trials involving 1560 patients and
concluded that lateral internal sphincterotomy significantly
reduces posthemorrhoidectomy pain, and reduces
patients’ postoperative analgesic needs, and also reduces
the incidence of anal stenosis but increases the incidence
of fecal incontinence. Notaras® in 1971 advocated
lateral internal sphincterotomy instead of anal dilatation.
DiBella and Esteinne™ in 1990 found that lateral internal
sphincterotomy reduces postoperative pain by reducing
the tone of the internal sphincter.

Kamruzzaman ¢f a/” found that open hemorrhoidectomy
with lateral internal sphincterotomy reported less post
hemorrhoidectomy pain as compared to hemorrhoidectomy
alone, which was consistent with our study results. They
concluded that lateral internal sphincterotomy combined
with hemorrhoidectomy is a more suitable procedure than
lateral internal sphincterotomy alone.

Diana et al®¥ found that patients undergoing lateral
internal sphincterotomy have less pain only on the first
postoperative day but not in the medium- and long-term
follow-up.

Raza®! found that most patients who underwent open
hemorrhoidectomy with lateral internal sphincterotomy
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Graph 1: Visual analog scale for postoperative pain in Group A
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Graph 2: Visual analog scale for postoperative pain in Group B

were totally pain-free at the end of the study when compared
to patients who underwent hemorrhoidectomy alone.

According to Abedidost e all*! report, reduction
in posthemorrhoidectomy pain with lateral internal
sphincterotomy has a significant relationship between the
two groups on the 1%, 2 and 5" postoperative days.

In contrast, Mathai ¢z a/.*' Chen et a/™ and William ez o/
reported that there was no added advantage in reducing
postoperative pain scores, and they concluded that it was
unnecessary to add lateral internal sphincterotomy to
routine hemorrhoidectomy which has an added risk of
fecal incontinence.

CONCLUSION

The results of our study show that Milligan—Morgan
hemorrhoidectomy with lateral internal sphincterotomy is
better in terms of reducing posthemorrhoidectomy pain,

urinary retention, the need for urinary catheterization,
reducing the duration of hospital stay, and an early return
to work. Hence, Milligan—Morgan hemorrhoidectomy
combined with lateral internal sphincterotomy can be
used as a regular technique to reduce postoperative
complications and maximize patient satisfaction.
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Abstract

Introduction: The incidence of opportunistic fungal infections, especially Mucormycosis, was very high during the second
wave of the COVID-19 pandemic. Overall, the morbidity and mortality due to COVID-associated mucormycosis (CAM) were
very high, especially in India and other high-bearing countries. Various coexisting factors had led to a high incidence of CAM.

Aim: The aim of the study is to analyze various epidemiological factors, risk factors, diagnosis, surgical management, morbidity,
and mortality of CAM that occurred during the second wave of COVID-19 at our institution.

Methods of Study: All patients confirmed to have CAM by various laboratory, clinical, radiological, and histopathological
methods were studied and analyzed at our institution using the data available during the study period.

Results: A total of 54 patients, who had CAM were studied. 24 patients were female, and 30 patients were male. The mean age
for females was 47.83, and the mean age for males was 54.33. Diabetes and previous steroid usage were the most common
risk factors associated with 16 patients had previous steroid therapy; 3 patients were HIV +ve; and the mortality rate was 5.6%
among CAM patients.

Conclusion: CAM had a multifactorial etiology. Based on the site of involvement, rhinoorbital mucormycosis was the most
common. Disseminated and pulmonary Mucormycosis were the least common. Most of the patients were confirmed by clinical,
radiological, and histopathological methods, and most of the patients had medical treatment with injections of amphotericin or
posaconazole, followed by tablets of posaconazole. Most of the patients underwent surgical debridement for clearance.

Key words: COVID-19 associated mucormycosis, COVID-19, Diabetics, Mucormycosis epidemiology mucormycosis

INTRODUCTION

For some years, fungal rhinosinusitis has become
increasingly recognized, but classification and treatment
are still under debate.

1. Mucormycosis is a term to describe an acute, typically
opportunistic mycotic infection caused by organisms
that belong to the tamily Mucorales, class Zygomycetes
(Phycomycetes). The broad term phycomycosis is a
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group of infections caused by Rhizopus, Absidia, and
Mucor.

2. Mucormycosis belongs to the classification of
acute invasive or acute fulminant Sinusitis with
rapidly progressive tissue invasive and vascular
invasive features, especially in immunocompromised
individuals.

3. COVID-19 Pandemic produced decreased CD4 and
CD8 counts and decreased granulocytic and phagocytic
activities for opportunistic fungal infections like
Mucormycosis, which is usually inhaled as spores from
soil and produces fulminant infections.

Based on the site of involvement Mucormycosis may be: (1)
Rhino mucormycosis; (2) Rhino orbital; (3) Rhino Orbito
cerebral; (4) Rhino cerebral; (5) Cutaneous mucormycosis;
(6) Pulmonary mucormycosis; or (7) Disseminated
Mmucormycosis.
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Aim of Study

The aim of the study was as follows:

1. To study the clinical and epidemiological profile of
COVID-associated mucormycosis (CAM) presented
to our institution during the study period

2. To study the risk factors associated with CAM during
the study period

3. To study various findings (clinical, radiological, and
laboratory) associated with CAM

4. To study the treatment details, morbidity, and mortality.

Study Type
This is a retrospective, observational, hospital-based study.

Study Period
June 01*, 2021-November 31%, 2021.

MATERIALS AND METHODS

Based on the data available in the institution for the
period from June 01%, 2021 to November 31%, 2021, all
COVID-associated mucor mycosis patients were studied
with respect to age, gender, sight, etiology, and treatment-
related morbidity and mortality. The following evaluation
was done on patients with CAM.

Epidemiological patients

Complete case history

Analysis of risk factors and previous treatment history
Exact site and grade of disease

Treatment history

Morbidity and mortality.

ANl

Inclusion Criteria

1. All CAM patients of all ages and genders were
included.

2. All CAM patients positive for COVID-19 within a
3-month period were included.

3. All CAM patients tested positive for mucormycosis by
clinical, radiological, laboratory, and histopathological
methods were included.

4. All CAM patients preexisting risk factors and other
comorbidities were included.

Exclusion Criteria

1. Patients negative for mucormycosis were excluded

2. Patients with COVID positivity tested after 3 months
wete excluded

3. Patients who tested positive for other fungal infections
were excluded.

Statistical Methods

The mean (SD) and percentage of frequency were used.
Continuous and categorical variables were analyzed. The
chi-square test was used to assess the difference between

categorical variables. P < 0.05 is considered as statistical
significance.

RESULTS

Out of 54 patients, 24 were females and 30 were males.
The mean age of presentation for males was 47.83. The
mean age of presentation for females was 54.33.

Table 1: Gender Distribution of CAM

Sex ) No of cases percentage
Male ) 30 55.56
Female 24 44.44
Total | 54 | 100
SEX DISTRIBUTION
i

Table 2: Age wise distribution of CAM

e T T e =
[‘Age in Years | Male | Female [ Total
2030 B S N T ]
(3140 N 8 11 ]
[41-50 5 4 9 |
[ 51-60 10 5 115 |
[61:70 6 I B T U
[>70 I 0 4 ]
[Total _ [30 7 |24 -~ 54 —

The Most Common Site of CAM

During this study, several sites of presentation occurred:
rhino, rhino orbital, rhino orbital cerebral, rhino cerebral,
and pulmonary mucormycosis. Cutaneous Mucormycosis,
visceral of disseminated Mucormycosis. In our study, Rhino
Orbital Mucormycosis was the most common.

Clinical Presentation of CAM

Patients with CAM presented with various signs and
symptoms; many of them had nasal congestion, thinorrhoea,
fever of varying degrees, facial and orbito-facial swelling,
periorbital edema, chemosis, ophthalmoplegia, proptosis,
decreasing vision to complete visual loss, erythema, cranial
nerve involvement, altered consciousness, etc. The most
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Table 3: Site of involvement of CAM
site ! Number % S
Rhino Orbital 134 | 62.96 S
Rhino Mucormycosis 16 . [11.11
Rhino Orbitocerebral |10 |18.51

R S . ]
pulmonary 12 372 |
Cutaneous 1 1.85 N
Disseminated ’ ] 1.85

SITE OF INVOLVEMENT OF CAM

&

s
IS N

common symptoms were facial swelling, pain, and a fever
of varying degrees.

On examination, the most common finding was edematous
nasal mucosa with discoloration (pale to black necrotic
material). Commonly in the middle meatus and adjoining
middle inferior turbinate, risk factors and etiological factors.

Most of the patients, up to 80%, had pre-existing type 2
diabetes mellitus or newly diagnosed (undiagnosed) type 2 DM.
Up to 29.6% of the patients had received steroid treatment
for COVID-19 previously. Up to 20% of patents had other
comorbidities such as uncontrolled hypertension, HIV
positivity on dialysis for renal failure, or other malignancies.

Table 4: CAM associated Risk Factors

Risk Factors [ No
DM (Undiagnosed, Known & Recently Diagnosed) | 34
Steroidinduced — — T
| DM+SHT - - e
HIV positive - - ) I,3
_Systemic Hypertension SN 1
Chronic Kidney Disease |11
Malignancy (CML) N

CAM assicated Risk Factors

Methods for Diagnosis

Various methods were followed for the identification of the
case, such as clinical evaluation, radiological presentation,
laboratory investigation, and histopathological diagnosis.

Covid Associated Mucormycosis

All patients suspected of CAM had a nasal smear for
identification of mucor frozen sections and a biopsy of
suspected material for histopathological and radiological
evaluation.

The final diagnosis was made by examination under the
microscope for fungal hyphae for mucormucosis in 100%
of patients.

Treatment Done for CAM Patients

Various treatment modalities were followed in various
centers. In our institution, after confirmation of CAM, the
patient was treated with injection amphotericin 0.7-1 mg/
kg body weight with a test dose of 1 mg in 5% dextrose
on the first day of therapy.

The majority of the patients’ diagnosed positive for CAM
underwent complete surgical endoscopic debridement, and
five patients underwent partial maxillectomy for recurrent,
residual, and extensive mucormycosis. None of the patients
had orbital exenteration; one patient had a craniotomy for
intracranial mucormycosis.

1able o Treatment Given for CAM patients

tarty Endoscopic Surgical 34 T62.96 -]
Depbndement i
fetro orbital Injection of 12 12222

praphotericine |

Surgical Debridemernt with s 9.23

partizl marillectorny 1 ! S— -

Craniotomy with Neurosurgical 2 3.70

Management H = | =

Orbital Etraction 0 0 —_—

Treatment Given for CAM patients

Table 6: Morbidity and Mortality of CAM

T | Number Percentage
Total number of patients patients who T Tias%

| lost their visual morbidity ‘]

, Total number of patients who T sse% |
| lost their lives ]

Mob|d|ty
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DISCUSSION

Mucormycosis fungi have Mucoid predilection for vascular
invasion of large and small arteries and veins causing
thrombosis, is necrosis of tissues, or black intranasal
eschar, is the pathognomonic finding in acute fulminant
fungal rhinosinusitis when mucor is the predominant fungal
organism.”! In our study, ademallow nasal mucosa with
pale or blackish discoloration in the middle meatus and
adjoining middle and inferior tubercles was the commonest
finding,

Mucormycosis is acute filament fungal rhinosinusitis that
occurs especially in immunocompromised status (1. AIDS,
hematological disorders, type 1 diabetes, uncontrolled
diabetes dh, long-standing steroids, immunosuppressive
therapy, and malignancy) (2. Presumably, hyperglycemia,
acidosis, and immunosuppression enhance tissue and
vascular invasion and fungal growth) (3. Mucor has an
active carotene reductasa system that it thorws on with
increased glucose acidic pH. In our study, uncontrolled
diabetes (type 2) and newly or undispensed dh with
treatment of steroid for COVID-19 were also common
etiological factors.

*Mucormycetes are confirmed by the presence of large,
irregularly shaped, non-septal hyphae that branch at right
angles of 6-50 wm in hyphae size.l’!

In our study, we also confirmed CAN by microscopic
examination and confirmed the presence of Mucor hyphae.

A commoner LT finding was Nodular Mucosal thickening
of paranasal sinuses without air fluid level with spotty
destruction of bony walls in our study. Another commoner
finding was involvement of the orbit and cranium.

*Amphotericin-B remains the drug of choice for systemic
treatment of most acute fungal rhinosinusitis.!"?

In our institution, we also gave systemic amphotericin-B
with careful monitoring of Renal function. For patients
with altered liver and renal function, we gave systemic
liposomal amphotericin at a dose of 2.5 mg/1 orally and
injection posaconazole for 3 weeks, followed by tablet
posaconazole for 3—6 months.

Control of primary disorders is very important, even with
early diagnosis. Even with early surgical debridement and

complete medical treatment, fatalities of 25-100% have
been repeated. In our institution, out of 54 patients, deaths
were reported, and mortality% of 5.568 patients had
complete loss of vision with morbidity % of 14.8%."

CONCLUSION

At the end of our study, our institute was closed for
a period of 6 months during the peak of COVID-
associated Muconmycotis through mates was more
commonly involved; uncontrolled diabetes and previous
steroid treatment were the most commonly involved,;
unwanted diabetes and previous steroid treatment were
the most common etiological and risk factors. Rhino-
orbital mucormycosis was the commonest. The most
common clinical findings were Nasal congestion, facial
and orbital facial swelling, and pain. The most common
diagnostic method was the demonstration of fungal
hyphae by Microscopy, all on par with other institutions.
Early diagnosis, early medical treatment, and surgical
debridement were done for all patients. The morbidity
rate was slightly lower in our institution when compared
with other institutions. The age, gender, diagnostic criteria,
clinical findings, etiological risk factors, morbidity, and
mortality were well defined in the study.
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Abstract

Background: Laparoscopy faces challenges in accessing the abdominal cavity, with high complications, and techniques include
the Veress needle, Hasson procedure, and incisions over the abdominal wall. The study aims to compare the peritoneal access
with the Veress needle and Hasson technique in laparoscopic surgeries regarding complications and outcomes.

Materials and Methods: This prospective interventional study was conducted in the Department of General Surgery of SRM
Medical College Hospital and Research Center for 18 months—January 2021—July 2022. One hundred patients, 50 undergoing
laparoscopic surgery for the abovementioned disease, received open-access procedures, and 50 underwent closed procedures.
Access time — 3—6 min; pain, duration, Gas leak, extraperitoneal insufflations, visceral injury, vascular injury, and port site
infection were noted.

Results: Most patients were reported as male in both groups (V: 58%; B: 56%), and most patients belonged to the age group
of 31-40 years (V: 38%; H: 42%). No significant difference in gender, age group, diagnosis, procedure, complications, or pain at
discharge between groups. (V) group patients showed a higher mean time for primary trocar (6.82 min), and (H) group patients
were observed with a mean time of 4.22 min with a significant effect (P < 0.0001). The average access time was found to be
higher in the (V) group of patients (5.98 min) than (H) group patients (4.34 min), with a significant effect (P < 0.0001).

Conclusion: Compared to the Hasson technique, the Veress needle method creates pneumoperitoneum faster, while the
Hasson technique had higher gas leakage.

Key words: Abdominal incision, Hasson, Laparoscopy, Pneumoperitoneum, Surgery, Veress

INTRODUCTION

Laparoscopy is a technique used to examine the organs
and tissues inside the abdominal cavity."! The abdominal
cavity (pneumoperitoneum) is sufficiently distended, and
the abdominal contents are seen using a lighted telescope.
Laparoscopic surgery was once referred to as minimally
invasive surgery. Still, the phrase was switched to minimum
access surgery since it is an invasive treatment with the same
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risks of significant problems as traditional open surgery.”
Because the abdominal incision is replaced with extremely
tiny incisions just large enough to insert a trocar (5-10 mm
in diameter), Let’s assume that this procedure causes the
patient the smallest possible stress. That means less time
spent resting and recovering from surgery, less time spent
in pain management, and a quicker time to full activity and
work capacity. It offers several benefits for individuals, the
healthcare system, and society. Primary abdominal access is
the most challenging aspect of laparoscopic surgery since
it is often performed blindly and is linked with vascular
and visceral damage.?’

The first incision into the abdominal cavity is a common
injury site during laparoscopy.! Because most laparoscopic
injuries occur during verses and trocar insertion, laparoscopic
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surgeons are mainly concerned with minimising first-entry
complications. Although laparoscopy complications are
uncommon, they may be severe and life-threatening,
A 3.6% mortality incidence is related to laparoscopy-
induced intestinal damage.? Injuries to the intestines, main
abdominal vessels, bladder, and anterior abdominal wall
vessels are life-threatening; If there is a delay in diagnosing
or reporting visceral injuries, the morbidity will grow and
may lead to death. Post-operative infection, subcutaneous
emphysema, and extraperitoneal insufflation are less
significant problems that may develop.”!

A recent literature assessment found the likelihood of
immediate access problems at advanced laparoscopic
tertiary centers to be 0.1%. It implies that, despite
technological and clinical advancements, main access
difficulties were reduced but were not eradicated. Open
laparoscopy, in which the trocar connected to a gas inlet is
inserted through the incision into the abdomen cavity and
then inflated (the “secure approach”) (Hasson technique,
direct trocar insertion), and pneumoperitoneum can be
created during laparoscopy using a variety of various
methods. The Veress (closed) needle technique is the
prevalent technique. However, complications might arise
when a needle is blindly inserted. This method has the
potential to cause visceral and vascular damage. Avoiding
the risks of blindly inserting a trocar and verses needle,
Hasson created the idea of open laparoscopy in 1971.1
The entrance consists mainly of mini-laparotomy. The
incision is sufficiently long to provide dissection, incise
of the fascia, and direct access to the petitoneal cavity.!

There is no apparent agreement about the preferred route
of peritoneal cavity entrance. Some experts think that
the Hasson open approach is preferable to the traditional
closed entrance technique, arguing that it is less dangerous,
prevents gas embolisms, and substantially minimizes the
risk of vascular and intestinal damage associated with
immediate access. However, various research has shown
contradictory results, and no consensus exists.”! As a result,
the purpose of the study is to compare two approaches
for accessing the abdominal cavity and “creating a
pneumoperitoneum during laparoscopy.” The study aims
to compare the peritoneal access with the Veress needle
and Hasson technique in laparoscopic surgeries regarding
complications and outcomes.

MATERIALS AND METHODS

This prospective interventional study was conducted in the
Department of General Surgery of SRM Medical College
Hospital and Research Center for 18 months—January
2021—July 2022.

Inclusion Criteria

Adults of both sexes, aged 18 and older, with acute or
chronic abdominal disorders such as cholelithiasis, calculus
cholecystitis, appendicitis, and umbilical hernia conditions
requiring biopsies and without comorbidities were included
in the study.

Exclusion Criteria

Persons younger than 18 and patients who underwent
previous abdominal surgeries, suspected adhesions, and
situations requiring converting to open procedures were
excluded from the study.

One hundred patients, 50 undergoing laparoscopic surgery
for the abovementioned disease, received open-access
procedures, and 50 underwent closed procedures.

Comparison of data collected from the Veress needle and
Hasson technique under the following variables: Access time —
3—6 min, pain, duration, Gas leak, extraperitoneal insufflations,
visceral injury, vascular injury, and port site infection were
noted [Figures 1 and 2]. A structured proforma was used to
collect relevant information for each selected patient.

Statistical Analysis

The data’s average, standard deviation, frequency, and
percentage were all shown. The #test for independent
samples was used to make comparisons between continuous
variables. In addition, we compared categorical variables
using the Pearson Chi-square test. P < 0.05 was judged
statistically significant for a two-tailed test. The study was
conducted with IBM’s Statistical Package for the Social
Sciences version 21.0. IBM-SPSS Science Inc., Chicago, IL).

RESULTS

Most patients were reported as male in both groups
(V: 58%0; B: 56%), whereas females were reported as 42% in
group (V) and 44% in a group (H). Most patients belonged
to the age group of 31—40 years in both groups (V: 38%;
H: 42%), followed by the age group of 41-50 years (V: 28%;
(H): 28%). However, a minimum of patients were observed
in the age group of more than 61 years in both groups
(V: 6%; (H): 2%) [Table 1].

Of all patients in the (V) group, the majority of patients
underwent Paraumbilical hernia 14 (28%), followed by
cholelithiasis 10 (20%). In contrast, in the (H) group, most
of the patients were found with cholelithiasis 13 (26%),
followed by Paraumbilical hernia 11 (26%) of all patients
[Table 1].

The procedure followed for surgery in both groups of
patients was also recorded during the study. In the (V)

klnternational Journal of Scientific Study | June 2023 | Vol 11 | Issue 3 J 94




Wasim, et al.: Pneumoperitoneum by Veress Needle versus Hasson Technique in Laparoscopic Surgeries

group, LAP appendicectomy was performed on most
patients, 19 (38%), followed by LAP cholecystectomy
and LAP IPOM in 14 (28%). In the (H) group, LAP
appendicectomy was performed on most patients [Table 2].

Of 50 patients in the CL group, bowel injury was observed
in a maximum of patients 5 (10%), followed by loss of
space 3 (4%), whereas, in the (H) group, port site leakage
was observed in the majority of patients 5 (10%).

The extent of pain experienced 24 h after the surgery was
also noted during the study asking the patient severity that

Table 1: Comparison of gender, age, and diagnosis
between groups

Variables Veress (V) Hasson (H) P-value
group (%)  group (%)
Gender
Female 21 (42) 22 (44) 0.84
Male 29 (58) 28 (56)
Age group
<30 8 (16) 10 (20) 0.787
31-40 19 (38) 21 (42)
41-50 14 (28) 14 (28)
51-60 6(12) 4(8)
>61 3(6) 1(2)
Diagnosis
Acute appendicitis 7(14) 9(18) 0.919
Acute chronic appendicitis 3(6) 2 (4)
Calculus cholecystitis 4 (8) 2 (4)
Cholelithiasis 10 (20) 13 (26)
Paraumbilical hernia 14 (28) 11 (22)
Sub acute appendicitis 9 (18) 9 (18)
TB abdomen 3(6) 4 (8)
Table 2: Comparison of procedures,
complications, and pain between groups
Variables Group P-value
Veress (%) Hasson (%)
Procedure
D lap with biopsy 3(6) 4 (8) 0.905
Lap appendicectomy 19 (38) 20 (40)
Lap cholecystectomy 14 (28) 15 (30)
Lap IPOM 14 (28) 11 (22)
Complication
Bowel injury 5(10) 1(2) 0.062
Entry on the wrong plane 2(4) 0
Extraperitoneal insufflation 2(4) 0
Loss of space 3 (6) 1(2)
Omental injury 2 (4) 0
Port site leakage 2(4) 5(10)
Nil 34 (68) 43 (86)
Pain
Moderate 21 (42) 28 (56) 0.371
Severe 26 (52) 20 (40)
Very severe 3(6) 2(4)
Pain at discharge
Mild pain 29 (58) 22 (44) 0.161
No pain 21 (42) 28 (56)

they are experiencing orally. Severe pain was observed by the
majority of patients in (V) group 26 (52%), whereas, in the
(H) group, majority of patients experienced moderate pain
28 (56%). Most group (V) patients, 29 (58%), experienced
mild pain during discharge, whereas the majority of (H)
group patients, 28 (56%) found with no pain [Table 2].

(V) group patients showed a higher mean time for primary
trocar (0.82), whereas (H) group patients observed a
mean time of 4.22. The average access time was found
to be higher in the (V) group of patients (5.98) than in
the (H) group of patients (4.34). There was no significant
difference in the average duration of stay in both groups
of patients (V: 4.66; (H): 4.76) [Table 3].

DISCUSSION

Pneumoperitoneum formation and trocar entry, which
account for more than half of laparoscopic operation
challenges, happen before surgery. Although the incidence
of visceral and vascular damage from either procedure
is unknown, fewer than 1% of patients have morbidity
from having a pneumoperitoneum created and the initial
trocar inserted. Hence, in our study, we compared the
two methods side by side to see which was better for
laparoscopic surgeries." !

In the present study, most patients were reported as male
in both groups (V: 58%; B: 56%), whereas females were
reported as 42% in the group (V) and 44% in group (H).
Furthermore, most patients belong to the age group of
31-40 years in both groups (V: 38%; (H): 42%), followed
by the age group of 41-50 years (V: 28%; (H): 28%).
However, a minimum of patients was observed in age
groups of more than 61 years in both groups (V: 6%;
(H): 2%). These findings in the present study are from
earlier reported studies.

In our study, in the (V) group, the maximum number of
patients diagnosed with paraumbilical hernia was 14 (28%),
followed by cholelithiasis 10 (20%), whereas, in the (H)
group, majority of patients observed with cholelithiasis
13 (26%), followed by paraumbilical hernia 11 (26%) of
all patients. In their research, Bonjer ¢f a/. found a similat."”

Table 3. Primary trocar, access time, and duration
of stay between groups

Variables Group P-value
Veress Hasson

Time taken for 6.82 0.85 4.22 0.86 <0.0001

primary trocar

Access time 5.98 2.25 4.341.73 <0.0001

Duration of stay 4.66 2.17 4.76 0.96 0.767
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2.5 cm is made supra (or) infraumbilically (or) transumbilical,

(b) dissection of subcutaneous tissue is proceeded up to the

rectus sheath, (c) the peritoneal breach is expanded with the

artery forceps, and (d) the Hasson cannula is passed through
the above incision, into the peritoneal cavity

In our study, in the (V) group, LAP appendicectomy was
carried out on most patients, 19 (38%), followed by LAP
cholecystectomy and LAP IPOM in 14 (28%). Whereas,
in the (H) group, LAP appendicectomy was performed
on most patients. Zaman ¢ al. reported a laparoscopic
cholecystectomy procedure in a maximum number of
patients (85%) in both open and closed groups.!"”!

In our study, of all patients in the (V) group, bowel
injury complication was observed in a maximum of
patients 5 (10%) followed by loss of space 3 (4%). In
contrast, in the (H) group, port site leakage was observed
in most patients 5 (10%). Juneja ef al., in their study,
reported port site wound infection in most patients in
both (V) and (H) group patients."” However, Taye ¢/ a/.,
in their investigation, reported difficulty in primary
complications in most of the patients of the (V) group
(1.73%) and leakage of gas (1.8%) in the (H) group of
patients.!"']

In our study, most patients in the (V) group reported severe
pain 26 (52%), whereas, in the (H) group, most patients
experienced moderate pain 28 (56%) during the surgery. At
the time of discharge, it was found that most of the group
(V) patients, 29 (58%), experienced mild pain, whereas
most of the (H) group patients, 28 (56%), had no pain.
These findings in the present study are similar to earlier
reported studies.!”

In our study, (V) group patients showed a higher mean
time for primary trocar (6.82 min). In contrast, (H) group
patients were observed with a mean time of 4.22 min
with a significant effect (P < 0.0001). The results of our
investigation are consistent with studies by Peitgen ez a/.
and Cogliandolo e# a/., which demonstrate that the open
approach is quicker than the closed technique and has a
comparable frequency of problems.!'*

In our study, the average access time was found to be
higher in the (V) group of patients (5.98 min) than
(H) group patients (4.34 min), with a significant effect
(P < 0.0001). Juneja ez al. also reported a similar finding
in their investigation, where there was a significant effect
(P <0.03) in access time between the V (2.83 min) and (H)
(2.52 min) group of patients.!"”

In our study, duration of hospital stay after the surgery,
there was no difference in the average duration of stay
in both groups of patients (V: 4.66 days; (H): 4.76 days).
Zaman ef al., in their study, also reported similar findings,
where there was an insignificant difference in the average
duration of stay in V (49.71 days) and (H) (45.1 days)
group patients.!"!

Limitations of the study

There are some limitations of the study, such as the fact
that the study data contained a small number of patients
and it is a single-centered study and was collected during
the covid pandemic; hence, the number of elective cases
and cases opted for laparoscopy where minimal number
and included in the study.

CONCLUSION

The incidence of these characteristics did not change
significantly between the two approaches, making the
open technique, also known as Hasson’s technique, and the
closed technique, also known as Veress’ technique, neatly
equal in terms of the degree of pain experienced during
and after surgery and complications. However, compared
to the Hasson approach, the “Veress needle method created
pneumoperitoneum faster,” and the Hasson technique had
higher gas leakage. Therefore, more definitive information
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is needed for multi-centric research with a systematic
review, a high sample size, and meta-analyses.
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