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ABSTRACT:

Appendicitis ranks among the leading causes of
acute abdominal pain in both adults and children.
Scoring systems like the Alvarado score, while
established and validated, have drawbacks that
newer systems like the AIR score aim to overcome.
The aim of the study is to investigate if certain
predictive markers can be helpful in identifying
appendicitis early and guiding the selection of
appropriate treatments. The Retrospective study
conducted in Tamil Nadu for 6 months. The study
include 206 patients with acute appendicitis.
Statistical analysis was conducted using IBM's
SPSS. The research involved a male majority
(54.37%) with all patients displaying right lower
quadrant tenderness. Most cases (77.67%) opted
for laparoscopic appendicitis surgeries. Notably,
there was a marked NLR ratio difference between
laparoscopy and laparotomy patients, favoring
higher NLR ratios. Alvarado scores varied
significantly  across  different  appendicitis
inflammatory  response levels. The study
highlighted a strong positive correlation between
NLR and PLR ratios, as well as with appendicitis
inflammatory response scores. It also indicated a
positive association between variables, suggesting
a trend towards higher values in one corresponding
to higher values in the other. This study concluded
that a significant association among the Alvarado
score, Appendicitis Inflammatory Response (AIR)
score, Neutrophil-to-Lymphocyte Ratio (NLR), and
Platelet-to-Lymphocyte Ratio (PLR) in patients
with acute appendicitis.

KEYWORDS:Acute  Appendicitis,  Alvarado
Score, Appendicitis Inflammatory Response Score,
Neutrophil-To-Lymphocyte Ratio AndPlatelet-To-
Lymphocyte Ratio

l. INTRODUCTION
Appendicitis is a condition in which the
appendix becomes inflamed and filled with pus and

causes severe pain and it is an inflammation of the
vermiform appendix." The appendix is a small
finger-shaped pouch that projects out from your
colon on the lower right side of your abdomen.
Appendicitis is described as the inflammation of
the vermiform appendix that may result in necrosis
and perforation. Obstruction, inflammation, or
infection can cause the appendix to rupture leading
to peritonitis.? This condition usually requires
surgery as medical management due to the fact that
acute appendicitis can often be life threatening.
Appendicitis is the leading cause of emergency
abdominal surgeries. Approximately 40 % of
people do not have these typical symptoms. Severe
complications of a ruptured appendix include
widespread, painful inflammation of the inner
lining of the abdominal wall and sepsis . There is
no known cause for appendicitis . New scoring
models and enhanced imaging in computed
tomography  permit accurate diagnosis  of
appendicitis and its manifestations in most
patients.® There are two types, Acute appendicitis
and Chronic appendicitis.

EPIDEMIOLOGY

Appendicitis is a global disease. The
incidence of appendicitis is stable in most Western
countries. Data from newly industrialized countries
is sparse, but suggests that appendicitis is rising
rapidly. Appendicitis occurs most often between
the ages of 5 and 45, with a mean age of 28. The
incidence is approximately 233/per 100,000 people,
prevalence rate is 2-7% in Tamil Nadu.” Males
have a slightly higher predisposition to developing
acute appendicitis than females, with a lifetime
incidence of 8.6% and 6.7% for men, and women,
respectively. Approximately 300,000 hospital visits
yearly in the United States for appendicitis-related
issues.The incidence of acute appendicitis has been
declining steadily since the late 1940s, and the

DOI: 10.35629/4494-0906518525

Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 518



Qy International Journal of Pharmaceutical Research and Applications

i\

UPRA Journal

) Volume 9, Issue 6 Nov - Dec 2024, pp: 518-525 www.ijprajournal.com

current annual incidence is 10 cases per 100,000
population.t®**

TYPES:

e ACUTE APPENDICITIS

e CHRONIC APPENDICITIS

ACUTE APPENDICITIS:

It develops very fast within a few days to
hours and requires prompt medical treatment or
surgery.Acute appendicitis (AA) is a common
cause of abdominal pain and one of the most
frequent surgical conditions in emergency, which
can turn into perforation and peritonitis. The clinical
diagnosis of AA is often challenging and involves a
synthesis of clinical, laboratory, and radio-logical
findings. The diagnostic workup could be improved
by using clinical scoring systems that involve
physical examination findings and inflammatory
markers.”*The role of diagnostic imaging, such as
ultrasound (US), computed tomography (CT), or
magnetic resonance imaging (MRI), is another
major controversy

CHRONIC APPENDICITIS:

The inflammation lasts for a long time. It
is a rare condition, the exact pathophysiology of
chronic  appendicitis is less  understood,
traditionally it has been defined as a long-standing
inflammation or fibrosis displayed as right lower
quadrant (RLQ) pain for more than 48 hours, or
intermittent in  nature.Patients with  chronic
appendicitis  may  present  with  recurring
RLQ abdominal pain unrelated to any febrile
infection, or with self-limiting pain that resolves on
its own "It is characterized by a less severe and
almost continuous abdominal pain. It has a clinical
picture lasting longer than 1-2 days and extending
over weeks, months, even years. The exact etiology
of CA is unclear. Certain resources have reported it
as the cause of partial obstruction in the lumen of
the appendix.

CLINICAL PRESENTATIONS
SYMPTOMS

» Peri umbilical pain

»  Pain shift to right iliac fossa
» Anorexia

» Nausea and vomiting
MURPHYS TRIAD

» Pain

» Vomiting

» Temperature

COMMON SYMPTOMS

» Pain in abdomen

Loss of appetite
Nausea
Vomiting
Migrating pain

Y VYV

SIGN OF APPENDICITIS

Pyrexia

Localized tenderness in right iliac fossa
Muscle guarding

Rebound tenderness®

Y VYVV

PATHOPHYSIOLOGY:

Appendicitis is most often caused by an
obstruction of the appendices orifice. The
underlying etiology of the blockage may differ
between age groups. While lymphoid hyperplasia is
necessary, it causes inflammation, localized
ischemia, perforation, and the formation of a
confined abscess or frank perforation with
peritonitis.  Lymphoid  hyperplasia, parasite
infections, fecaliths, or benign or malignant tumors
can all cause this blockage. When a blockage
causes appendicitis, the intraluminal and intramural
pressures rise, resulting in small vessel occlusion
and lymphatic stasis. When the appendix gets
blocked, it fills with mucus and becomes swollen,
and as lymphatic and vascular damage progresses,
the appendix wall becomes ischemic and necrotic.
Bacterial overgrowth then develops in the
obstructed appendix, with aerobic organisms
predominating early in the course and mixed
aerobes and anaerobes later on. Escherichia coli,
Staphylococcus, Bacteroides, and Pseudomonas are
examples of common organisms. When there is
substantial inflammation and necrosis, the
appendix is at danger of perforation, resulting in a
localized abscess and, in some cases, frank
peritonitis. The most common position of the
appendix is retrocecal. While the anatomical
position of the root of the appendix is mostly
constant, tail positions can vary. Possible positions
include retro cecal, sub cecal, pre-and post-ileal,
and pelvic.*

DIAGNOSIS:

To help diagnose appendicitis, your doctor
will likely take a history of your signs and
symptoms and examine your abdomen.

Tests and procedures used to diagnose appendicitis
include:

Physical exam to assess your pain. Your
doctor may apply gentle pressure on the painful
area. When the pressure is suddenly released,
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appendicitis pain will often feel worse, signaling
that the adjacent peritoneum is inflamed.

Your doctor may also look for abdominal
rigidity and a tendency for you to stiffen your
abdominal muscles in response to pressure over the
inflamed appendix (guarding).

Your doctor may use a lubricated, gloved
finger to examine your lower rectum (digital rectal
exam). Women of childbearing age may be given a
pelvic exam to check for possible gynaecological
problems that could be causing the pain.

Blood test. This allows your doctor to
check for a high white blood cell count, which may
indicate an infection.

Urine test. Your doctor may want you to
have a urinalysis to make sure that a urinary tract
infection or a kidney stone isn't causing your pain.

Imaging tests. Your doctor may also
recommend an abdominal X-ray, an abdominal
ultrasound, computerized tomography (CT) scan or
magnetic resonance imaging (MRI) to help confirm
appendicitis or find other causes for your pain. %%

SCORING DIAGNOSIS:

» Alvadro score

»  Appendicitis inflammatory response.

NEED OF THE STUDY:

» List out the clinical presentations associated
with acute appendicitis

» Categorize patients into two groups based
surgical approach underwent.

» Application of alvarado scoring system,
Appendicitis inflammatory response scoring
system and NLR/PLR among two study groups

» Correlation of alvarado scoring system with
appendicitis inflammatory response scoring
system

» Correlating the scoring systems  with
NLR/PLR among two study groups

» To list out the complications associated with
surgical procedure of appendicitis.

METHODOLOGY:

STUDY DESIGN: The retrospective study.
STUDY SITE: Sudha Institute OfMedical
Sciences In Erode, Tamil Nadu.

STUDY PERIOD:The study was performed for
period of six months.

STUDY POPULATION: Acute appendicitis
patients.

SAMPLE SIZE:206

STUDY CRITERIA:

INCLUSION CRITERIA

» Patients with confirmed diagnosis of
appendicitis

» Patients with suggestive reports of surgical
procedure.

» Patients with complete laboratory data.

EXCLUSION CRITERIA

» Patients with other underlying inflammatory
conditions like viral hepatitis, chronic liver
disease, thrombolytic disease.

» Pregnancy population

> Patients aged under 5 years were excluded, due
to important physiological differences in the
leukocyte count.

STATISTICAL ANALYSIS:

SPSS ( Statistical package for social
sciences), IBM(International Business Machines)
was used to carry out the statistical analysis. The
comparison between two study groups were
employed by using chi-square test and correlation
between the scoring system including Alvarado
score, AIR, NLR and PLR was employed using
spearman correlation coefficient.

PLAN OF THE STUDY:

The entire study was planned to be carried
out for a period of 6 months. The proposed study
was designed in following phases to achieve the
objectives.

PHASE |

¢+ Preparation of protocol.

¢+ Identify the need of the study.

«» Literature survey on basis of the study.
PHASE II

++ Designing the Proforma

+» Selection and sample size determination

% Collection of patient details (patient case
history, diagnosis, lab reports, medication
order sheets).

PHASE 111

+ Data entry to Microsoft excel and Graph Pad
prism ( statistical graphing software)

Data analysis

Conclusion and Documentation

HASE IV

Data interpretation

Conclusion and documentation

Report writing.
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1. RESULTS AND OBSERVATION
TABLE 1: AGE AND GENDER WISE DISTRIBUTION OF PATIENTS WITH ACUTE
APPENDICITIS (n=206)

MALE (n=112) FEMALE (n=94)

AGE No. of patients % of patients No. of patients % of patients
0-10 7 6.25 3 3.19
11-20 34 30.35 22 234
21-30 38 33.92 37 39.36
31-40 13 11.6 11 11.7
41-50 9 8.03 10 10.63
51-60 2 1.78 7 7.44
61-70 2 1.78 2 2.12
71-80 7 6.25 2 2.12
TOTAL | 112 99.96 94 99.96

TABLE 2: DISTRIBUTION OF CLINICAL PRESENTATION OF ACUTE APPENDICITIS AMONG
STUDY PARTICIPANTS

SYMPTOMS NO. OF PATIENTS % OF PATIENTS
Right lower quadrant tenderness 206 100

Elevated temperature(>99.1F) 110 53.3

Rebound tenderness 102 49.51

Anorexia 79 38.34

N/V 126 61.16

Migration of pain to right lower quadrant 100 48.54
Leukocytosis(>10,000 WBC) 194 94.17

Left shift (>75% neutrophils) 206 100

TABLE 3: DISTRIBUTION OF STUDY POPULATION WHO WERE UNDERGONE SURGICAL

PROCEDURES
GENDER LAPAROSCOPY LAPAROTOMY
No of patients % of patients No of patients % of patients
Male 87 54.37 25 54.34
Female 73 45.62 21 45.65
TOTAL 160 99.99 46 99.99

TABLE 4: ANALYSIS OF CLINICAL FEATURES BASED ON ALVARADO SCORE:

LEVEL LAPAROSCOPY LAPAROTOMY P value
No of patients | % of patients | No of patients | % of patients

Compatible (<5) 9 5.625 3 6.5

Probable (5-7) 58 36.25 13 28.26 <0.0001

Confirmed(>7) 93 58.125 30 65.21

TOTAL 160 100 46 99.97

*p value <0.05 considered as statisticallysignificant
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TABLE 5: ANALYSIS OF CLINICAL FEATURES BASED ON APPENDICITIS INFLAMMATORY

RESPONSE SCORE

INTERPRETATION | LAPAROSCOPY (n=160) LAPAROTOMY (n=46) P -

value
No.of. patients % of | No.of. patients | % of patients
patients

Score 0-4 21 13.125 5 10.8

Score 5-8 119 74.37 26 56.52

Score 9-12 20 12.5 15 32.6 0.002

TOTAL 160 99.995 46 99.92

TABLE 6: DISTRUBUTION OF PATIENTS ACCORDING TO THEIR NLR AND PLR DATA

S.N PARAMET | OBSERVATIO LAPAROSCO LAPAROTOM % OF | p
(@] ER N PY Y PATIENT value
S
Low 0 0 0
Normal 7 16 11.16 0.000
1 NLR 1
Increased 153 30 88.8
Low 0 0 0
2 PLR Normal 99 25 60.19 0.663
Increased 61 21 39.8

*p value <0.05 considered as statistically significant

TABLE 7: CORRELATION OF ALVARADO SCORE WITH APPENDICITIS INFLAMMATORY

RESPONSE SCORE

Alvarado score No .of patients with appendicitis | Spearman P value

inflammatory response score correlation

0-4 5-8 9-12 coefficient
COMPATIBLE 12 0 0
PROBABLE 14 57 0

+0.586 <0.001

CONFIRMED 0 88 35

*p value <0.05 considered as statistically significant

TABLE 8: CORRELATION OF ALVARADO SCORE WITH NLR AND PLR DATA

ALVARADO NLR Spearman Pvalue Spearman p value
SCORE correlation PLR correlation

coefficient coefficient
COMPATIBLE 2.806 109.29
PROBABLE 3.57 129.06
CONFIRMED 6.45 168.57

+0.433 <0.001 +0.512 <0.001

*p value <0.05 considered as statistically significant
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TABLE 9: CORRELATION OF APPENDICITIS INFLAMMATORY RESPONSE SCORE WITH NLR
AND PLR DATA

INTERPRETATION | NLR | Spearman pvalue | PLR Spearman p value
correlation correlation
coefficient coefficient
Score 0-4 2.757 111.65
Score 58 517 +0.444 <0.001 5521 0.181 0.008
Score 9-12 6.147 158.551

There is a direct positive correlation of appendicitis inflammatory response score and NLR data and PLR

TABLE 10: DISTRIBUTION OF PATIENT BASED ON DIAGNOSTIC METHOD EMPLOYED

IMPRESSION OF USG NO. OF .PATIENTS % OF PATIENTS
Inflamed 24 17.77%
Inflammatory Change in Rif 59 43.70%
Perforation 52 38.50%
TOTAL 135 99.97%

TABLE 11: CORRELATION OF ALVARADO SCORE , APPENDICITIS INFLAMMATORY
RESPONSE SCORE WITH DIAGNOSTIC METHOD EMPLOYED FOR APPENDICITIS

DIAGNOSTI ALVARADO Spearm | pvalue | INFLAMMATOR | Spearma | p
C METHOD | SCORE an Y SCORE n value
OF USG <5 5-7 | >7 correlat 0-4 |5-8 | 9-12 | correlati
ion on
coefficie coefficien
nt t
Inflamed 4 8 12 6 15 3
Inflammatory 1 30 28 9 45 5
change in RIF
Perforation 0 9 43 0 30 22
+0.331 <0.001 +0.441 <0.001

Positive correlation - There is an association between two variables/ there is a tendency of higher values
of one variable to be associated with higher values of the other

TABLE 12: AVERAGE LENGTH OF HOSPITAL STAY

NO.OF.DAYS LAPAROSCOPY LAPAROTOMY
NO.OF.PATIENTS | % OF | NO.OF.PATIENTS | % OF
PATIENTS PATIENTS

1-2 19 11.87 0 0

3-4 126 78.75 12 26.08

5-6 15 9.37 14 30.43

7-8 0 0 5 10.86

9-10 0 0 10 21.73

11-12 0 0 5 10.86

TOTAL 160 99.99 46 99.96

The significant difference was analyzed by chi square test and the p value of <0.001.
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TABLE 13 : POST OPERATIVE COMPLICATIONS AMONG STUDY POPULATION

COMPLICATIONS LAPAROSCOPIC | LAPAROTOMY p value
Pain 153 46
Vomiting 124 34
Wound infection 97 27 <0.001
Fever 72 24
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