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ABSTRACT

Background- Acute Appendicitis is on the commorsesgical conditions that present
to the emergency department. Earlier the intereentbetter is the outcome. 8% of
those in western countries have appendicitis air pf time during their lifetime, 10-

30 years of age being the peak incidence. Varioickglow cost and easy laboratory
parameters are being studied to identify complicetiof the appendicitis, such as

C- reactive protein level, sr. bilirubin, pulsee@nd period of symptoms and onset.

Aim- To evaluate the predictive value of mean péteolume and platelet distribution

width in determining the diagnosis/ complicatioseyerity of Acute Appendicitis.

Methodology- this study was conducted in departnodrgeneral surgery, in KLE's

Prabhakar kore’s hospital and medical researchreelnt this study 70 patients were
included who presented with Acute Appendicitis anderwent Appendectomy for the
period — January 2021 to December 2021. Routine MRY PDW results of these

patients were compared with normal laboratory exfee values.

Results- around 34 out 59 patients with acute apgp&tis had MPV
values greater than 8.1 and 36 out of 59 patients wcute appendicitis
has PDW value less than 12.2%, but these resultewet statistically
significant. When the values of MPV and PDW werengmared between
Acute appendicitis and complicated appendicitis, MBnd PDW were

significantly higher in complicated appendicitisogip



Conclusion- Although MPV and PDW values are notphéen diagnosing
Acute appendicitis when compared to imaging andakatount values.
But they can be used as a cheaper alternative terdene the severity

of the Acute Appendicitis in early stages of presdion to hospital.

Keywords: - MPV, PDW, Acute appendicitis, platelRarameters.
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INTRODUCTION

Acute Appendicitis is on the commonest surgicaldittons that present to the
emergency department. Appendicectomy is the mastraanly performed emergency
surgery either with laparoscopic or open methodslié the intervention, better is
the outcome. Around 8% of those in western countn@ve appendicitis at a point of
time during their lifetime, 10-30 years of age lgeihe peak incidencé’

Appendicitis usually presents with right lower gt pain which sometime
is associated with fever, nausea, vomiting, McByrpeint tenderness, rebound
tendernes® The major pathophysiology is obstruction of theén of the appendix
either due to hyperplasia of submucosal lymphoiicfes or fecolith,

other causes being parasitic infections, foreigdybmalignancy®> There is
a rapid progression from acute appendicitis togration which occurs within day3.
Therefore, early diagnosis is warranted to preweich complications. The mortality
rate of acute appendicitis is about 3% and forgratéd appendix it reaches to 6%.
Certain imaging techniques for the diagnosis ofemplicitis and its complications are
ultrasonography, computed tomography. Though thesestigations are highly
sensitive and specific, there are certain limitatike cost, not readily available and
radiation exposur€) These are also limited in certain scenarios liketrest
nephropathy and allergy. Various quick, low codd aasy laboratory parameters are
being studied to identify complications of the apgieitis, such as C- reactive protein
level, sr. bilirubin, pulse rate and period of syomps and onsé?)

Platelets are cytoplasmic fragments of the megakates, with a diameter of
3-5 um and a volume of 4.5-11fl. A single megakage releases 1500-2000
platelets into blood streaf?) Normal range of platelets in adults range from &0

450 x 16/. (11)(12)Platelets play an important role in imastasis and thrombosis,

Page 1
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recent evidences demonstrate that, it has a \atal in inflammatory process, host
defence and wound healifig) A variable platelet pattern was found in malignant
disease, renal failure and infectidfl. Mean platelet volume (MPV) and platelet
distribution width (PDW) are the parameters of @it in routine complete blood
count test. MPV and PDW are being studied as infiabory markers in
gastrointestinal inflammatory diseases. MPV is radidator of platelet activity and
PDW is an indicator for variation in platelet si2dPV is reduced in acute gastro-
intestinal inflammatory conditions due to sequeégira of platelets by inflamed
vascular segment of bowéf)

Studies have demonstrated alterations in MPV an@/RIB an inflammatory
marker in conditions like, sepsis, myeloprolifevatidiseases, massive haemorrhage,
leukaemia, vasculitis and post splenectomy. Lakthharanga and chawngtha
vanlahula, concluded that MPV did not have highesrsgivity with TLC but PDW
has higher sensitivity than MPV and also PDW lewels found to be higher in
complicated appendicitf), whereas studies by hossien najd et_al and akingan
et _al showed that MPV and PDW may be valuable nmaredetect the risk of
perforation and diagnosis of Acute Appendicitrs)

In our study, we have compared diagnostic valuéld® and all the platelet
parameters wiz, MPV, PDW and platelet count. We atsmpared the sensitivity and
specificity of imaging methods like USG and CT wilfat of platelet parameters. We
have also studied the negative appendicectomy vatasuse of MPV and PDW as

diagnostic tool for appendicitis.
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Objective

OBJECTIVES

To evauate the predictive vaue of mean platelet volume and platelet
distribution width in determining the diagnosis or complications or severity of Acute

Appendicitis.
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Review Of Literature

REVIEW OF LITERATURE

HISTORICAL BACKGROUND OF APPENDICITIS

The Appendix was first showed by Leonardo da Vimd492, in his drawings
and called it ‘Orecchio’. The Appendix was neverntened in any anatomical
studies; as earlier anatomical studies were coeduict animal which did not have
such organ within them. Giovanni Morgagni was fin&t fperson to described detailed
anatomy of Appendix. Claudiaus Amyand, a Frenclgesom, who performed the first
appendicectomy for the presence of a perforateérapip within the hernia sac. In
19" century Goldbeck described Suppurative Appendicisi ‘Perityphilitis’. In 1886,
Reginald Fitz first used the term “APPENDICITIS"dadescribed his findings in the
meeting of Association of American Physician. Hes liescribed that the abscess
formation in right iliac fossa was the sequel tpeqdicular perforatioft! 18

In the year 1887, Thomos G Morton has performed fthst successful
removal of vermiform appendix in perforated app&n@harles McBurney, described
medial two-thirds and later one-thirds of spino-ulinal line as McBurney’s point

and also presented Gridiron incision to Chicagoina®ociety®

DEVELOPMENT OF APPENDIX

Appendix is the terminal part of the embryonic eaamcit can be identified by
the fact that it doesn't grow as quickly as thexpnal caecum. Appendix appears at
the 8" week of gestation, impelling forward from the apéxhe caecum. As Caecum
grows origin of the Appendix moves medially. Afi?" week appears lobed, af dr

5 month villi are found, which disappears at bitfit?
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Abnormalities in Development

1. Absence of the appendix it is because of sloughing of the appendix. Any

diagnosis of agenesis needs visualization of boavel abdominal cavity for
mummified appendix.

. Ectopic appendix if the appendix is present in thorax, it is ass@d with
malrotation and diaphragmatic defect. Appendix atso be found in posterior
sacral wall and lumbar area.

. Left sided Appendix- four conditions which results in left sided pasit of
Appendix- 1. Situs inversus viscerum, 2. Non rotatiof the intestine, 3.
Ambulating caecum with long mesentery, 4. Lengtipp@ndix

. Duplication of the appendix three types of the duplication has been described
1. Double-barreled appendix, 2. Bird-type pairegeaqlix, 3. Taenia coli type
duplication

. Congenital Appendiceal diverticula- Ravara discovered a link between

congenital diverticula and genetic disordéfs.
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Copyright ©2006 by The McGraw-Hill Companies, Inc
all rightz reserved.

Fig. 1- Developmental ‘abnormalities of Appendix®)
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ANATOMY OF THE VERMIFORM APPENDIX

The Appendix comes from the caecum. Posteriorlys Melated to iliopsoas
muscle and lumbar plexus of nerves and anteridtly,closely associated with
Abdominal wall. It's a muscular tube, which measuagound 6 to 10 cm long. The
‘luminal orifice’ is sometimes partially covered layfold of mucosa, which forms a
valve, which is asymmetrical. Lumen of the Appendiay be present in childhood
but gets partially or completely occluded in theegly.
Microscopy

The Appendix is formed by four layers the serosmiscular layer, the
submucosa and mucosal layer. The submucosa uscafitains large lymphoid
follicles that may protrude into the mucosa andugisthe integrity of the muscularis
mucosa. The mucosa is covered by a columnar epithelwhich contains large
lymphoid tissue. The submucosal lymphoid tissuguesntly has germinal centres
inside follicles, suggestive of B-cell activatiohhe appendix has an irregular lumen
being encroached upon by multiple longitudinal $otd mucous membrane lined by
columnar cell intestinal mucosa of the colonic tylpdnas few crypts, which contains
kulchitsky cells which lie in the base of the cigjpivhich may give rise to carcinoid

tumors.

* P Jo - A - 3 Meso-appendix
- IS . Serosa (visceral peritoneum
¢! | |
A s ~Continuous l."ll.“lllhll.l muscie
~Circular muscle
OUDIMULOS

~Aggregate lymphoid
nodules

~Crypts of Lieberkihn

Fig. 2- Microscopic picture of Appendix
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The mesoappendix

The mesoappendix is a triangular mesentery whiels in between the
terminal ileum and appendix, contains fat and esfsrt of the blind end of the
appendix. Bloodless fold of Treves which is a mer#tal fold running between
terminal ileum and the anterior layer of the me gpeanolix.

The appendicular artery reaches the appendix aliegnesentery. When the
mesentery is incomplete artery stays on the wathefappendix in its distal part, in
suppurative appendicitis vessel wall may be eraddtdmay lead to thrombosis of the
appendicular blood vessel.

The layers of the mesoappendix enclose the bloadel® nerves, lymph
vessels and lymph node of the appendix
POSITION OF THE APPENDIX

The vermiform appendix is a narrow tubular struetwarising from the
posterior medial wall of caecum. Though the bast®fvermiform appendix is fixed,
its tip can point in any direction and it may ocgw@my of the following positions-

1. Retrocaecal Appendix (74%): behind the caecum astdlcpart of the ascending
colon

2. Pelvic appendix (21%): it may descend along thenboif the lesser pelvis in
which case it lies in close relation to the rightter in males and ovary and right
uterine tube in females.

3. Paracaecal appendix (2%): on the lateral aspabiectaecum

4. Subcaecal appendix (1.5%): inferior to caecum

5. Preileal appendix (1%): lies anterior to terminaltpof ileum and may lie in
contact with anterior abdominal wall.

6. Postileal Appendix (0.5%): posterior to terminaitpa ileum. @23

Page 8
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Anterior

Refrocecal Postileal
Paracecal
Promantoric
(subileal)
Pelvic
Posterior

Subcecal

Copyright ©200& by The McGraw-Hill Companias; Inc.
All rights reserved

Fig. 3- Positions of Appendix

BLOOD SUPPLY AND THE LYMPHATIC DRAINAGE OF THE APPEDIX
BLOOD SUPPLY

The appendicular artery arises from the ileocotterg. It passes behind the
terminal ileum to enter the mesoappendix a shatadce from base of the appendix,
where it gives a reccurent branch which anastomesisa branch of the posterior
cecal artery at its base. Seshachalam describegcessory appendicular artery,
which supplies the base of the apperitik.

The appendicular vein drains into cecal veins agebimes the ileocolic vein,

which is a tributary of the right colic vein.
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Lymphatics

Appendix has numerous lymphatic vessels. Fromithartd the body of the
appendix around 8-15 lymphatics vessels reach #ésoappendix, one or the two of
which are interrupted by nodes lying | peritonealdf They unite to from 3 to 4

lymphatics which terminate in the superior andrifenodes of the ileocolic chain.

INNERVATION-

Celiac and superior mesenteric ganglia are thecsowof the appendix's

sympathetic innervation.

The vagus nerve is the source of parasympatheteration.

The spinal nerve or potentially the 10th -11th #wic nerves carry sensory pathway

SURFACE MARKING -

The surface marking for the base of the appendiatighe junction of the
lateral and middle one thirds of the line joininght anterior superior iliac spine to

umbilicus (McBurney’s point).

PHYSIOLOGY-

The appendix performs immune functions due to tlesgnce of numerous
lymphatic- follicles, it is generally accepted. $hdoesn’'t mean a normal appendix
should not be removed in an exploratory laparottegause of a possibility of future

acute appendicitis. Some say it to be a microkisgnvoir!®2?
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AETIO-PATHOGENESIS OF ACUTE APPENDICITIS-

Acute appendicitis is becoming increasingly comnimordeveloping nations
that are incorporating more sophisticated westeetsdContrary to what has been
observed over the last 30 years in western cousntriee incidence of acute
appendicitis has dramatically decreased. There rareknown causes for this
paradoxical shift, but improved hygiene and a shiftthe pattern of paediatric
gastroenteritis associated with greater antibioise may be to blame.
Pathophysiology of acute appendicitis is said ttovg the below mentioned sequel,
which is:

1. Closed-loop obstruction due to fecolith or stam tumor, leading to swelling of
mucosa and sub-mucosal lymphoid tissue at thedfabe appendix,

2. The fluid secreted by mucosa of appendix in@gastra-luminal pressure.

3. Appendiceal pressure increases and exceeddacaressure, causing mucosal
ischemia, and

4. Over growth of the bacteria with in the lumendamanslocation through the
appendiceal wall leads to inflammation-> edema->xhesia and finally
necrosig?122:24

Although there is considerable variability, perfiwa usually after at least 48
hours from the onset of symptoms. Rarely free pation of the appendix occurring
into peritoneal cavity leads to peritonitis andtsephock and can be complicated by
the subsequent formation of multiple intra-perit@n&®rmation of multiple intra-
peritoneal abscesses.

In contrast, the larger omentum and small bowepsomight attach to an
inflamed appendix and wall off the spread of contemtion in the peritoneum,

leading to a phlegmonous mass or paracaecal absRessly does appendiceal
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inflammation go away, leaving a mucocele of theemglix, a swollen mucus-filled
organ.
Subacute appendicitis

Sub-acute appendicitis is the term for occurrerafeacute appendicitis that
appear to spontaneously resolve before progregsirtbe acute stage. It is a less
severe kind of acute appendicitis. But this coonditcan come back again. It is
conceivable that natural lumen blockage reducticoulds diminish appendicular
inflammation and its accompanying symptd#is.

‘Chronic appendicitis’

Even though it is uncommon, chronic appendicitia cacasionally cause
ongoing stomach pain in some patients. The tymaghs and symptoms of acute
appendicitis are not present in the patients. &ustendividuals experience right
bottom quadrant pain for weeks to years, and thayidchave undergone several
medical exams. Initial symptoms may match the adasigns of acute appendicitis for
which no treatment was administered when questiortd time of surgical
exploration clinical and pathological changes ofociic inflammation are identified
in the region of appendix>2®)

Recurrent appendicitis

There are occasional patients who have one or attaeks of what appears to
be acute appendicitis. Between attacks these patser free of symptoms and the
physical examination is normal. Repeated attacksbsfructive appendicitis produce
adhesions and fibrosis causing recurrent appersditiitrepeated examination during
an acute attack provides evidence of recurrentrappiéis, elective appendicectomy

should be undertaké#)
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Bacteria commonly isolated in Perforated Appendi®®

Type of bacteria Patients (%)
Anaerobic

Bacteroides fragilis 80
Bacteroides thetaiotaomicron 61

Bilophilia wadsworthia 55
Peptostreptococcus spp. 46

Aerobic 7

Escherichia coli

Viridans streptococcus 43
Group D streptococcus 27
Pseudomonas aeruginosa 18

Table-1 bacteriology of Appendix
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Clinical features
Symptoms

Pain- As stretch of the viscera simulates the mptars, the typical
presentation of “Acute Appendicitis” starts withaomping, intermittent abdominal
pain that is assumed to be caused by occlusioheofumen of Appendix. The right
iliac fossa is where the discomfort shifts aftertd224 hours. Sharp and persistent
pain replaces the formerly mild and colicky natofethe discomfort. Some people
complain of pain with each bump in a car or ambcgarwhich is known as the
"speed-braker’'s sign". Anorexia- almost always clamed of with acute
appendicitis. It is one of the constant clinicabttees and diagnosis may be
guestionable if patient is not anorectic Nauseaamiting- nausea is present in at
least 9 of 10 patients with acute Appendicitis. &lsuvomiting appears after onset of
pain. If vomiting precedes pain the diagnosis sthtnal questioned. Central abdominal
pain is associated with fever and vomiting is d@giit of acute appendicitis, which is
termed as murphy’s triad
Signs
1) Pyrexia: Appendicitis, may cause raised tentpeza although pyrexia is
uncommon with non-complicated appendicitis. Risetemperature is frequently
restricted to 90 or 100F (39C). Even patients vaitimplicated appendicitis often
presents with normal temperature.
2) On systemic gentle palpation of abdomen the @fitenaximum tenderness will
correlate to the location of appendix and is ususitiuated in right lower quadrant or
near ‘Mc Burney’s point?%
3) Muscle guarding or resistance to the palpatismally parallels the degree of the

inflammation. Early in the course of disease, gunydf present is usually due to
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voluntary guarding. As peritoneal irritation worsenreflex involuntary rigidity
eventually takes its place. One should be ablastinduish voluntarily guarding from
involuntarily rigidity. While guarding is reducedter expiration, involuntary rigidity
doesn’t

4) Cutaneous hyperesthesia can be appreciateditignah scratching of the skin
both sides of the abdomen. In ‘Acute Appendicitigperesthesia is noticed at the
Sherren’s triangle which is formed by the ASIS, thgmphisis pubis and the
umbilicus.

5) ‘Pointing test’ - When the patient is asked tnp the site of their discomfort, it
usually resembles the Mc Burney's point, which iisased at the junction of the
lateral third and medial two thirds of the spinohitical line %2

6) Rovsing’s sign: On palpation, discomfort ig fal the right bottom quadrant when
pressure is applied to the left lower quadrant. fEme "referred rebound tenderness”
is another name for it. The retrograde displacenoérihe intestinal gas that strikes
the base of the inflamed appendix is a likely resso this??

7) Psoas sign: It is assessed by making the pdigeon his left side. Then slowly
extends the patients right thigh, thus stretchimgitiopsoas muscle which produces
pain. This test indicates the presence of ‘Inflardmg@pendix’ lies over the psoas
muscle. This is positive in the ‘Retrocaecal Apgeitid’.

8) Rebound tenderness: This is a classical sigrenfoneal inflammation. A sudden
pressure is exerted over the inflamed area and diateerelease of hand produces
extreme pain.

9) Cope’s obturator test: A patient with "Pelvicpgmdicitis” has pain when their hip
flexes and rotates internally since the hip sitstop of the obturator internus

muscle®3
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Complications of Acute Appendicitis

The complications of appendicitis are as follows-
1. Appendicular mass
2. Appendicular abscess

3. Appendicular perforation

The disease may be that, it will be advanced téopetion of appendicitis and
progresses to generalised peritonitis. Howeveagltamnative course of progression is
when the appendix is walled off by omentum and @& coils of small bowel.
Initially, mass contains confused mixture of stumes and granulation tissue.
Provided the appendicular inflammation doesn’t oware the barriers so that the
patient goes on to general peritonitis, the massesoto contain pus, first in small

quantities, but soon as a well-defined abs€&ss.

Pre-operative investigations in appendicitis-

- Routine

Full blood count
Urinalysis
- Selective
Pregnancy
Urea and electrolytes
Supine abdominal radiograph
Ultrasound of the abdominal/pelvis
Contrast-enhanced abdomen and pelvic cadpgomography scan

Consider low-dose protocol in young adtfits
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The most helpful laboratory test is a white blo@dl count. When there is no
perforation, it is only slightly elevated; when theis, it is extremely elevated.
Urinalysis is carried out to examine various pdssibauses of stomach pain,
particularly ureterolithiasis and urinary tractenfion(?®
Diagnostic scores

Alvarado score-To aid in the diagnosis of appemidica number of clinical
and laboratory-based scoring systems have beetogede The Alvarado score is the

most frequently utilised. Scores of seven or highsx very indicative of acute

appendicitis?®)
Diagnostic criteria Point
symptom
Migration of pain 1
Anorexia 1
Nausea/emesis 1
Sign
Right lower quadrant tenderness to palpation 2
Rebound tenderness 1
Pyrexia 1
Laboratory values
Leukocytosis 2
Shift to left 1

Table. 2- Alavarado score
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IMAGING STUDIES

The ideal study for the diagnosis of appendicitisuidd be relatively non-
invasive, quick and should be accurate in thosdemat with high risk of
complications.

It should be easily obtained at any hour, easjtyaducible and should be free
of inter-observer variability. Ideally, imaging shd reveal inflammation of appendix
when it is located at a site that is anatomicatiyblesome to evaluate.

The potential imaging modalities for diagnosis otite appendicitis include
abdominal ultrasonography and Computed tomogré&Shy.

Abdominal ultrasonography (USG)

The diameter of an appendix can distinguish thenabrappendix from the
acute, inflammed appendix. The hallmark of appetisicon USG is direct
visualization of inflammed appendix. The charast&rs of Acute Appendicitis are
concentrically layered, incompressible, sausage Bkucture seen at the site of
maximum tendernes¥)

The ideal findings of appendicitis on USG are:

» Envision of non-compressible appendix as apetistablind ending cylindrical
structure.

» The appearance of more than/equal to 6 mm in théaheter on cross section or
maximum mural wall thickness of more than/equé tam.

» The lumen of appendix may be distended with aneatrahyperechoic material.

« Diffuse hypoechogenicity corresponds with highmmidence of perforation.

« Envision of appendicular lith.

* Prominent hyperechoic mesoappendix / paracaeical fa

* Localized periappendicular fluid collections.
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A diagnosis of spontaneously resolving appendiatisuld be considered if
the inflamed appendix stops being painful to pressultrasound is a reliable tool for
differentiating a number of clinically similar caseof appendicitis. Bacterial
ileocaecitis caused by Yersinia, Salmonella, or @dobacter is the most common
type. Secondly important conditions are gynaecachgconditions such as ovarian
cyst, ectopic pregnancy, tubo-ovarian abscess améxal torsion. Some other
ultrasonographically identifiable conditions argmsbid and caecal, cholecystitis,
crohn’s disease, urological disease and small bostuction.

The appendix may be relatively thickened in pasiewith perforated peptic
ulcer, crohn’s disease or sigmoid diverticulitisedo adjacent extrinsic inflammatory
disease, which can lead to a false positive diagraisappendicitis. In an experienced

hand the inflamme@&?

Fig. 4 - Ultrasonography of an acutely inflamed appendix (arrows): (a)
transverse, and (b) longitudinal.
Computed tomography (CT)

CT has high diagnostic accuracy for appendicitid @an also diagnose many
of other causes of pain in abdomen that can beusedf with appendicitis. The
radiographic findings of appendicitis on CT inclutdhéck walled, dilated (>6 mm)
appendix that does not fill with enteric contrasta@r, and also the surrounding fat

stranding to suggest inflammatic®.
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Given that CT has a high negative predictive vadne a sensitivity of 0.94 and
specificity of 0.95, it can be used to rule out eqglicitis in patients for whom the

diagnosis is uncertai®

Figure. 5 — Computed tomography showing Acute Appeticitis®?4

DIFFERENTIAL DIAGNOSIS-

Almost any pain brought upon by the afflicted org@m the right side of the
abdomen can resemble acute appendicitis featuesthé majority of patients, a
thorough medical history, a thorough physical exstion, and close observation are
all that are required to diagnose an uncomplicaependicitis. Most of the time,
computed tomography is needless and comes witlatradi exposure and dangers
from giving intravenous contrast. The informatianyded might be useful:

* Abdominal pain lasting more than 36 hours is arkeia of an appendiceal
perforation, and it is also linked to peritoneaitation symptoms that are obviously

present and almost always to leukocytosis.
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« It would be risky for the patient and shaming fioe surgeon to provide a general
anaesthetic to someone who genuinely had pleyréio brought on by right lower
lobe pneumonia or empyema.

» The presence of nausea and vomiting prior tab#genning of stomach discomfort
helps to identify gastroenteritis. More diffuse abrdnal pain and a typical absence of
leukocytosis are present. It is rare for appenditit cause diarrhoea.

Young children who have streptococcal pharyngitiaynvomit and experience
abdominal pain. The diagnosis is typically conficmigy mucosa inflammation of
pharynx, cervical lymphadenopathy, and a rapidgentitest of the throat for group A
Streptococcus.

* Children are typically affected by mesentericratig, which typically develops after
a viral illness. Upper respiratory and gastrointedtsymptoms may be associated to
inflammation and hypertrophy of the mesenteric lymmdes to sizes > 1 cm on
USG. The abdomen is still soft, and the discomfsrconcentrated closer to the

umbilicus along the protrusion of the root of thesantery?®
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Gastrointestinal Causes

Genitourinary Causes

Cecal diveruculhius

Pycloncphntis / penincphnic abscess

Sigmoid diverticulitis

Nephrolithiasis

Meckel’s diveruculius

Hydronephrosis

Epiploica appendiciis

Mesenteric adenius

Unnary tract infection

Nonabdominal Causes

Omental torsion

Crohn's disease

Rectus muscle hematoma

Lower lobe pneumonia

Cecal carcinoma

Swreptococcal pharyngitis

Appendiceal neoplasm

Lymphoma

In Women

Ovarian cyst

Typhhius

Small bowel obstruction

Corpus lutcal cyst

Ovarian torsion

Perforated duodenal ulcer

Pelvic imflammatory discase

Intussusception

Endometniosis

Acute cholecystuus

Tubo-ovarian abscess

Hepatitas

Pancreauus

In Pregnancy

Ectopic pregnancy

Infectious Causcs

Infectious terminal ileitis

Round hgament pamn

Chorioamnionitis

Gastroententas

Placental abruption

Cytomegalovirus colitis

Preterm labor

Table no. 3 - Differential diagnosis for acute appadicitis 23
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SURGERY FOR APPENDICITIS

Thomas G Morton in 1887, performed first removalpefforated appendix,
successfully. Charles McBurney had described thecBMney's point' and
demonstrated ‘Gridiron incision’ to Chicago medisatiety. A.E Rockey advocated
transverse skin incision for appendicectomy. Haiparoscopic appendicectomy was

performed by semm in 198%)

OPEN VS LAPAROSCOPIC APPENDICECTOMY

Several prospective randomized studies have comipaparoscopic and open
appendicectomy, and overall differences in outcoreenains the same. The
percentage of appendicectomy performed laparosalpicontinues to increase.
When in doubt laparoscopic appendicectomy is atlesd aparoscopy can be both

diagnostic and therapeutfé:3?
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Table 4: Laparoscopic VS Open Appendicecton{sf)

Laparoscopic appendicectomy Open Appendicectomy
Diagnosis of other conditions Shorter operating room time
Decreased pain after surgery Low cost

Reduced length of stay Lower hospital costs
Lesser wound infections Minimal intra-abdominal
abscesses
Faster Recovery
Lower societal cost

Table no. 4 — open vs laparoscopic appendectomy
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LAPAROSCOPIC APPENDICECTOMY
Before the surgery begins all the equipment’s nimesthecked for the proper
working capacity. All the methods of laparoscoppp@ndicectomy require standard

laparoscopic equipment’s which are as follow:

* Trocars

* Blunt graspers

» Electro cautery

« Laparoscope, 3010 mm
* Veress needle

e Coinsufflator

* Light source

Positioning

The patient is put in supine position. A monitoplaced at the right side of
the patient, upon abdominal insufflation and lapaope insertion, steep
Trendelenburg position facilitates the proper phaept of the last two trocars. After
placing all trocars, placing the patient left sai®vn aids gravity in relocating the

small bowel away from the appendiceal field of msi
Technique

* After the patient is in the previously mentiongasition, the parts are painted and

draped sterilely.

* Inserting a Foley catheter aids in bladder deaesgon, which increases the

viewing area and enhances the workspace.

* Underneath the umbilicus, a 2-cm sub-umbilical/timear incision is created.
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» The fascia should be skeletonized by performingasough dissection into the SC

tissue past the “scarpa fascia” and till “the liadiaa”.
«Continue the blunt dissection until the peritonezan be seen.

Grab the peritoneum horizontally with 2 straightmps placed side-by-side. With
your fingertips, feel the peritoneum you've jusalgred for any intra-abdominal

fluids.

*Use “Metzenbaum scissors” to make a 2 cm longitaldincision to access the

peritoneal cavity. Currently, gently insert the $mstrocar

* For the following 2- ‘5 mm’ trocars, move the jeat into a steep ‘Trendelenburg
position’.
* A 1 cm incision is made, and the first trocampissitioned 1 cm above the pubic

ramus, to the left of the midline. When the porhgieates the peritoneal cavity, be

cautious to remain cephalad to the bladder dome.

« Position the 2nd 5 mm port, 2 cm medial and alibedeft ASIS. With the aid of a
laparoscope, the vessels across the front abdomaibtan be highlighted to serve as

a useful guide for entering the abdominal cavity.

» To acquire the best view of the planned tardet, gatient can be rotated left side
down after all the trocars have been inserted wstilein the steep Trendelenburg
posture. Through the use of gravity, the small Hovae® now retract away from the

surgical area.

 Insert 2 atraumatic graspers through the 5 mnispdrace the taenia coli to its

confluence at the base of the caecum to visudisappendix.
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» Through the suprapubic port, grab the appendig'sand retract it upward and
outward toward the left upper quadrant. This shaalldw clear visibility of the

mesoappendix and the appendiceal base.
« Transect the entire mesoappendix and coaguladeskeletonize the appendix.

The appendix can be removed through the infra ucatbilO mm port using a grasper
and reducer while utilising the 30-degree 5 mm sdaperted into the left iliac port.
* Tie a rodder's knot over the appendicular base.
» An examination of the removed appendix's histoplaigy is advised.
» Change the scopes once more, switching the 5 onnthé 10 mm, and check the
appendiceal stump once more for any anomalies.
 If necessary, irrigate and suction the pelvis #inid area. After irrigating and
suctioning is done, remove all of the instrumeritsre peritoneal cavity.
 Disconnect all ports that extend beyond the &astsible with direct vision, stop
abdominal insufflation, and switch the light sour@&e hasson trocar should be
released and taken out of the abdominal caffity.
Complications of appendicectomy

The several complications which can occur followisgpendicectomy are

mentioned as below

A. Surgical site infection

B. Appendix stump complications
C. Bowel obstruction

D. Post operative bleeding

E. Fecal fistula

F. Incisional hernigé®
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Platelets

The healthy platelet pool serves to maintain eémel@l homeostasis and seals
up leaks in the capillary beds. Platelets are #t&onidus of coagulation and the
surface on which the reaction is coordinated amgggates. Platelets assist in wound
healing through delivery and concentration of piadipids and coagulation factors,
growth factors, and cytokines and are capable aptiolg their response through
residual RNA, depending on systemic conditions swh acute or chronic

inflammation.

Wright-stained smears examined under a light rsmwpe reveal platelets as
tiny, anucleate (that is, devoid of a nucleus)rinagts with sporadic reddish granules,
measuring about 2 m in diameter with a volume ouad 8 fL and demonstrating

significant variation in size and shape.

Resting and active platelets have different molqdio and biochemical
properties, with the former being characteriseddsting metabolic activity and the

latter by agonist stimulation.

Transmission electron microscopy investigationsovigled the first
descriptions of platelet anatomy. Platelet struetwlivided into four categories:

surface of platelet, membranous elements, grammésytoskeletoff®)
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Fig.6- “A human peripheral blood smear is staingthwWright-Giemsa. Platelets,
indicated by arrows, are interspersed between mgytes and a few leukocytes. The
pale, grayish blue cytoplasm contains purple-reshgles.

Original magnification of 35-mm slide x100”.
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Composition
“By dry weight, the platelet is made up of rougll§%-protein, 15%-lipid, and 8%-
carbohydrate. Zinc, magnesium, calcium, and patassare minerals found in
platelets. Significant levels of vitamin B-12, olacid, and ascorbic acid are present
in platelets. Sodium and potassium are presertiarptatelet at quantities of 39 and
138 mEq, respectively. An active ion pump that rez® energy from a membrane
ATPase of the ouabain-sensitive, Na/K-dependerd typintains this gradient against
plasma, which appears to be dispersed in two distimetabolic compartments”.
“By restricting Ca2+ transport from plasma and emaging vigorous efflux of this
ion from the cell, unstimulated platelets maintagn low cytoplasmic Ca2+
concentration (between 100 and 500 nmol/L). Ingkds, there are two calcium
pools: one that moves through the cytosol quickig & controlled by a sodium-
calcium antiporter in the plasma membrane, andother that moves through the
dense tubular system more slowly and is controlbyda Ca2+/Mg2+-ATPase.
Therefore, by transporting calcium against a gradigo the extracellular space or by
sequestering it in the dense tubular system, plstelre able to move calcium from
the cytosol®®
Platelet Distribution and Survival Kinetics

Labeling The lifespan of human platelets has lstimated to be 8 to 12 days
using 51Cr (chromate)-labeled platelets, and thitirtique has received widespread
validation. 111In (indium) chelated with 8-hydroxymoline and 32P-labeled
diisopropy! fluorophosphate, 68Ga are two othehmégues reported for platelet
labelling (gallium). Although platelet labelling ot frequently utilised for clinical
assessments, the distribution and survival valeesaughly the same throughout all

published research. Distribution The spleen appdarsbe the location of a
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concentration of about 1/3rd of the total plateletss. The platelets in the peripheral
circulation freely communicate information with teplenic pool. Nearly two-thirds
of 51Cr-labeled platelets transfused into healtleogbe stay in the circulation,
compared to nearly 100% in patients with post sgteomy. Additionally,
administering epinephrine raises the peripheratefd@a count by 30% to 50% by
removing platelets from the spleen. Epinephrine f@asmpact on platelet counts in
people with asplenic disease. The youngest, bigpgkselets, according to some
research, are found in the splenic pool. The mashanf splenic sequestration has
been postulated to result from either binding ® téticular and endothelial cells of
the spleen or a prolonged transit time via therspleords, which platelets enter due
to their tiny size. 80% to 90% of platelets mayttagped in the spleen as a result of
pathophysiologic conditions, which causes thrombmmsnia. There have been
reports of platelets being released from the luiegswing intracardiac epinephrine
injection. Additionally, platelet counts increaselldwing intense activity, and
splenectomy has no effect on this increase. Ab6&b bf the total platelet mass is
made up of this nonsplenic pool. Living Span Humhase an estimated 8—12day
platelet life span depending on how long it takesthgged platelets to be cleared
from the circulation. It has been calculated thatgdet turnover ranges from 1.2 to
1.5 1011 cells per day at steady state, when ptaggbduction equals destruction.
The International Committee for StandardizationHamatology and the Panel on
Diagnostic Application of Radioisotopes in Hematplo have both released
recommendations for estimating platelet longeviand numerous models for
analysing platelet lifespan have also been puhfolis was previously mentioned,
platelets can be drawn out of the bloodstream liliegimg in the spleen, liver, and

lung. Bcl-2 proteins control platelet lifetime. Byhibiting Bak, platelet Bcl-x(L) is
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necessary for survival. The traditional apoptotathgvays that result from Bak
activation cause mitochondrial damage, caspasga#ioth, and PS exposure. Bak-

deficient animals' platelets last longer than usimlicating a planned platelet death

programme=®)

Platelet Definition Normal

indices Range

MPV (fL) Measure of platelet volume expressed  8.6-15.5
in femtolitre

PDW (fL)  Measure of variability in platelet size/  8.3-25
anisocytosis

PDW (%)  The distribution width at the level of  8.3-56.6
20% 1n Platelet histogram

Table no. 5 Definitions of Platelet parameters

Fig. 7- Microscopic picture of Platelets
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“Platelet indices and Acute Appendicitis”

Nearly 95% of healthy persons had platelet cobata/een 150 and 450 109/1
and MPVs between 7 and 10 fl. Thrombocytosis hasnbeked to rheumatoid
arthritis, acute blood loss following trauma, anahi deficiency anaemia. Despite the
fact that pregnancy has a normal platelet distidoutindividuals with pre-eclampsia
and uncomplicated hypertension in the latter stajeke pregnancy tended to have
lower platelet counts and larger platelets thantrots Infection, renal failure, and
malignant disease under treatment were all obsemeechave varied platelet
patterns!?

Yasemin and murat studied relationship betwaatelet indices- plateletcrit,
MPV and platelet distribution width in non-trauntaibdominal emergencies in their
systemic review and they found that there areatitars in MPV values in both Acute
Appendicitis and Mesenteric ischemia. It was evidantheir study that low MPV
value were seen in acute appendicitis and mesengsshemia. Whereas high MPV
was suggesting poor prognosis for acute mesensetiemia®3

Emin Da Idal and Hasan Dagmura, “the coti@babetween complete blood
count parameters and appendix diameter for diagnoSiacute appendicitis has
concluded that in patients with suspicious of AcuMpendicitis, increased
Neutrophil, MPV and NLR and reduced PDW are neebimnarkers for diagnosis of
acute appendicitis. Diameter measurement of appemithh usg and CT have 88.4%
diagnostic accuracy. Estimation of appendix diameted complete blood profile
parameters can be used together to increase thgnodiéc value of Acute

Appendicitis”©8)
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Lalahruaitluanga and Chawngthu vanlalhlua, ‘glkttindices in the diagnosis
of Acute Appendicitis have concluded that MVP hashigher sensitivity compared
to TLC in the diagnosis of ‘Acute Appendicitis’ bBDW has an higher sensitivity
than TLC and is increased in complicated appensliciherefore, PDW may help in
the assessment of acute appendicitis and has acigpre role in evaluating
complicated appendicitig?

Hossien Najd, Alireza Negahi, Seyed Hamzeh, Mohadhmasiri.,
“Evaluation of the potential association of platdevels, mean platelet volume and
platelet distribution width with acute appendicitthowed PDW <10.05 had a
sensitivity of 35% and specificity of 75%, platelevunt less than 2229500 had
sensitivity -24% and specificity -75% and MPV < 8B&d sensitivity of 70% and
specificity of 71% and concludes, the platelet ¢edi such as MPV and PDW could
relatively co-relate with Acute Appendicitis in tdrien. Hence MPV and PDW as a
simple and low-cost lab test for diagnosing acpigeadicitis is useful®®

Akin Aydogan, Seckin Akkucuk et al., concluded tHsitean platelet volume,
platelet distribution width, and platelet all exitdal positive correlation. In compared
to patients without perforation, cases with petiora had greater levels of age,
leukocyte, platelet, mean platelet volume, andegpdatdistribution width. In the early
stages of acute appendicitis, they believe thatnnygatelet volume and platelet
distribution width may be helpful markers to idénthe likelihood of perforation®®

Y. Albayrak, M.D., A Albayrak et al, mean plateleslume: A New predictor
in confirming Acute Appendicitis Diagnosis., saltht best MPV level cutoff point
for AA was 7.6 fL with sentivity, specificity, PP®¥nd NPV of 73%, 84%, 84% and
74%, respectively. The study concluded that asMR/ value is included in the

CBC analysis, it increases the sensitivity and NRWsSWBC in AA diagnosis
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without need for extra analyses, loss of time,ast increase. Therefore, they believe
that the MPV value should also be taken into carsition along with the WBC in
every patient with suspected AR.

Manoranjan U.D., Divyarani M.N., Durganna Tw&oop N and Nikhil
Suresh., concludes that their study showed PDWiiged in ‘Acute Appendicitis’
patients. PDW analysis can be used as a promisentenin diagnosis of Acute
Appendicitis without any additional tests requiremehus subsiding the cost and
improving patient manageme#t)

In Conclusion, above studies suggest that thevaristion in MPV and PDW
in cases of acute appendicitis and there is vanain complication of acute
appendicitis like gangrenous appendix and appefatiperforation. But there are few
studies that estimate MPV an PDW in diagnosing AplpsEtis an its complications.
Therefore, we are undertaking this study to evaltia diagnostic necessitiy of MPV

and PDW in Acute Appendicitis and its complications
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MATERIALSAND METHODS

The source of data will be patients with acute appstis admitted in
general surgery wards at KAHER’S Dr. Prabhakar KGraritable Hospital and
Medical Research Centre, Nehru Nagar, Belagavi
a) Study design:

Observational study

b) Duration of data collection:

1 year

C) Study Period:

January 2021 to December 2021.
d) Samplesize:

Sample sizefor experimental studies

The minimum sample size formula based on prevalestegs

_ 2,2PA-P)
=

where P is the percentage of prevalence and deipecentage likely difference in
the prevalence.

z, is linked with the level of significance. For 5#%vel of the significance,z 1.96.
Reference:

With P = 50% and d = 25% of P = 12.5%, the samigkeis 61.

To get more confirmative results the sample sidebairaised to 70.

€) Sampling procedure:

Universal sampling
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f) Selection criteria

* Inclusion criteria
a) Willing to participate in the study
b) Clinical diagnosis of acute appendicitis and undarg appendectomy.

C) More than 18 years and less than 70 years

» Exclusion criteria
a. Immunocompromised patients
b. Patients on steroids.
c. Patients on chemotherapy for malignancy.
d. Pregnant female.
e. h/o blood transfusion in past 1 year
f. severe anemia
Acute or chronic infectious diseases

M ethodol ogy-

Data collection instrument is used for data coitect

All the patients who satisfy the inclusion criteage subjects of study. The
patients are then enrolled into the study afteintakvritten and informed consent.

Demographic data of the patients is noted in agmigthed proforma. The
primary for this study is the blood investigationisthe patients which is Routine
blood investigations i.e., (complete blood couratedet count, reticulocyte count),
platelet indices (MPV and PDW). Collection of dataludes age, sex, symptoms
time duration, clinical dx and platelet indicesin@al dx was confirmed by imaging
studies. Clinical and investigations will be corepliand evaluated, and observed.

Routine MPV and PDW results were compared with rartaboratory reference
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values. After taking consent, patients will undesywgery, and the Appendectomy
specimen will be examined histopathologically. TH¥eR will be accounted as the
final diagnosis. The reference values are are7.6-fl1for MPV and 10% to 18%

for PDW. An independent pathologist expert willdmproving all of the results.

Outcome- sensitivity, specificity, positive predictive wa and negative predictive

value of MPV and PDW in diagnosing acute appernidiaimd its complications.

Fig. 8. CBC CALIBRATOR
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Statistical Analysis-

The data collected will be expressed in percent&gesp; ratios. Continuous
data are expressed as means and standard dewatinadians (interquartile range)
according to the results of normal distribution lgsia. Categorical data and
frequency distributions are shown as absolute galusing SPSS Statistics software,
Student’s t test &amp; the Chi-square test willused for analyzing differences in
continuous variables and proportions. The diagonogérformance of each of the
scoring systems will be compared by conductingaiver operating characteristic
(ROC) analysis The sensitivity, specificity, positiand negative predictive values
(PPV, NPV) of each of the four scores are goindéocalculated separately. The
receiver operating characteristic (ROC) curve Wwélused to evaluate the predictive

value of the scores.
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RESULTS

After analysing the data of the 70 patients whospnéed with diagnosis

Appendicitis, results are as follows-

1. AGE

Table 6: Descriptive analysis of Age in the studygpulation (N=70)

95% ClI
Name| MeanS.D Median| Minimum | Maximum
Lower CI | Upper CI
Age 34.50+14.25 31.50 18.00 72.00 31.1p 37.9
GRAPH 1: Bar chart of Age in the study group
80
60
(0]
ob
L 40

Number of patients

The mean age of the study population of 70 subjast84.50+/-

14.25, with min. age being 18 yrs and oldest beT2gyears
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2. GENDER

Table 7: Descriptive analysis of Gender in this sty (N=70)

Gender Frequency Percentage
M 34 48.57%
F 36 51.43%

There are total of 36 females in this study, 34esah this study. Although
more females are present there is no statistigalfgiance.

Graph 2: Pie Chart of Gender in study population (N=70)

= Male = Female

Among the 70 (100%) study subjects, 34 (48.6%) sabg were
males and the remaining 36 (51.4%) were femalest Ol the 11
(100%) subjects who were not pathologically diagedswith acute
appendicitis. Out of 59 subjects who were pathobtagly diagnosed
with acute appendicitis, 26 (44.1%) were males dhd remaining 33
(55.9%) were females. However, this difference iender distribution

was not found to be statistically significant (p86).
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3. DURATION OF PAIN

Table 8: Descriptive analysis of Duration of pain Days) in the study population
(N=70)

95% ClI
Name Mean + S.D| Median| Minimum |Maximum
Lower | Upper
Cl Cl
Duration of paifl 55 95,97 95| 4.50 0.50 547.50 14.44 57.
(Days)
Acute appendicitis
Parameter No Yes p-value
Mean =SD Mean £SD

Duration of pain in

1088.82+3142.83 809.58+1841.24 0.653
hours

The mean duration of pain in patients who wereiadilhy diagnosed to have
acute appendicitis is 35.98+/-91.95 days, mediah®tays

Most of the patients presented at a duration oitdyfs from onset of pain.
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4. LOCATION OF PAIN

Table 9: Description of Location of pain in this stidy (N=70)

Location of pain Frequency Percentage
Generalised 3 4.29%
Lower abdomen 3 4.29%

Right lower quadrant 64 91.43%

91.43% patients presented with pain only in rigiwdr quadrant, 3 patients
presented with generalised ternderness and 3 gphesgented with lower abdominal

tenderness.

Graph 3: Bar Chart of Location of pain of the studygroup (N=70)

100.00% 91.43%
90.00%
80.00%
70.00%
60.00%

50.00%

Percentage

40.00%
30.00%
20.00%
10.00% 4.29% 4.29%

0.00% . -
Location of pain

Generalised Lower abdomen Right lower quadrant

Above mentioned bar diagram depicts the locationth& pain in study
subjects, majority of them had come with complawftpain in right lower quadrant

(91.43%).
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5. MODE OF ONSET

Table 10: Description of Mode of onset in the studgroup (N=70)

Mode of onset Frequency Percentage
Insidious 41 58.57%
Sudden 29 41.43%

Graph 4- Bar Diagram demonstrating mode of onset

Bar Diagram demonstrating mode of onset

45 70.00%
40
35
30
25
20
15
10

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

Insidious Sudden
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Around 58.57% patients had pain which was insidiou®nset
out of 70 patients. Whereas 29 patients presentegd sudden onset of

pain.
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6. PHYSICAL FINDINGS

Table 11: Association between various physical findgs and acute

appendicitis

Acute appendicitis
Physical finding Absent | Present | Total P-value
n (%) n (%)
Right iliac fossa No | 4 (100) 0 (0) 4 (100) 0254
tenderness Yes| 16 (24.2)| 50 (75.8)| 66 (100)|
No | 18 (33.3) 36 (66.7)| 54 (100)
Rebound tenderness 0.741
Yes| 3 (18.8) | 13 (81.2) 16 (100)
_ No | 19 (29.7) 45 (70.3)| 64 (100)
Guarding 0.650
Yes| 1(43.2) | 5(56.8)| 6 (100
o No | 16 (24.6) 49 (75.4)| 65 (100)
Rigidity 0.817
Yes| 1 (20) 4 (80) 5 (100)
No | 1(33.3)| 2 (66.7)] 3 (100
Bowel sounds 0.709
Yes |16 (23.9)| 51 (76.1)| 67 (100)

All the four (100%) study subjects who had no rightic fossa

tenderness were not diagnosed with acute apperndici®ut of 66
(100%) subjects with right iliac fossa tenderne®&® (75.8%) were
diagnosed with acute appendicitis and the remainleg(24.2%) were
there is statistical

not diagnosed with the same. However,

significance (p>0.05).

Out of 54 (100%) subjects who had no rebound tendses, 36
(66.7%) were diagnosed with acute appendicitis and remaining 18
(33.3%) were not diagnosed with the same. Oufl®f(100%) subjects

with rebound tenderness, 13 (81.2%) were diagnoseith acute
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appendicitis and the remaining three (18.8%) weo¢ diagnosed with
the same. However, there is no statistical sigrafce(p>0.05).

Out of 64 (100%) subjects who were not presentedthwi
guarding, 45 (70.3%) were diagnosed with acute appeitis and the
remaining 19 (29.7%) were not diagnosed with thensa Out of six
(100%) subjects with guarding, five (56.8%) wereagihosed with acute
appendicitis and the only one (43.2%) was not di@spd with the
same. However, there is no statistical significar(p>0.05).

Out of 65 (100%) subjects who were not presentethwigidity,
49 (75.4%) were diagnosed with acute appendicitisl ahe remaining
16 (24.6%) were not diagnosed with the same. Outfive (100%)
subjects with rigidity, four (80%) were diagnoseditlw acute
appendicitis and only one (20%) was not diagnoseidhwhe same.
However, there is no statistical significance (p&®).

Out of three (100%) subjects who were not presentétdh bowel
sounds, two (66.7%) were diagnosed with acute appstis and only
one (33.3%) was not diagnosed with the same. olutt7 (100%)
subjects who presented with bowel sounds, 51 (76§.%%re diagnosed
with acute appendicitis and 16 (23.9%) were notgaiased with the

same. However, there is no statistical significar(p>0.05).
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7. IMAGING STUDIES

Table 12: Diagnostic accuracy of ultrasonogram in dtecting acute

appendicitis

Histopathology Total
Negative Positive
Count 10 17 27
N ti
U egative | o 58.8% 32.1% | 38.6%
trasonogram
g oaiive |-COUN 7 36 43
OSIIVE 1 o4 41.2% 67.9% | 61.4%
Count 17 53 70
Total 100.
o % 100.0% | 100.0%| 00-°
%)
— 0,
Parameter Estimate Lower Cl:JipS)per 95% Method
Sensitivity 67.92% (54.52, 78.91) Wilson
Score
Specificity 58.82% (36.01, 78.39) Wilson
' B ' Score
Positive Predictive 83 72% (70.03, 91.88) Wilson
Value Score
Negative Predictive 37 .04% (21.53, 55.77) Wilson
Value Score
Diagnostic Accuracy | 65.71% (54.04, 75.75) | Wilson
Score

The sensitivity and specificity of ultrasonogram detect acute
appendicitis was found to be 67.92% (95% CI: 54-5278.91%) and
58.82% (95% CI: 36.01-78.39%). The positive and atége predictive
values were 83.72% (95% CI: 70.03-91.88%) and 3%0421.53-
55.77%). The positive and negative likelihood ratiwere 1.65 (95%

Cl: 1.215-2.239) and 0.54 (95% Cl: 0.423-0.701).
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Table 13: Diagnostic accuracy of CT scan

appendicitis

in deteatg acute

Histopathology Total
] . ota
Negative Positive
N _ Couni 17 47 64
egative
o gativ % 100.0% 88.7% 91.4%
Posit Count 0 6 6
ositive
% 0.0% 11.3% 8.6%
T I Couni 17 53 70
ota
% 100.0% 100.0% 100.0%
— 0,
Parameter Estimate Lower cl:Ji[S)per 95% Method
Sensitivity 11.32% (5.293, 22.58) Wilson
Score
e Wilson
0,
Specificity 100% (81.57, 100) Score
Positive Predictive 100% (60.97, 100) Wilson
Value Score
Negative Predictive 26.56% (17.3, 38.48) Wilson
Value Score
Diagnostic Accuracy | 32.86% (23, 44.5) Wilson
Score

The sensitivity and specificity of CT scan to detteacute

appendicitis was found to be 11.32% (95% CIl: 5.2922.58%) and

100% (95% CI: 81.57-100%). The positive and negatipredictive

values were 100% (95% CI: 60.97-100%) and 26.56%.3138.48%).
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8. AVERAGE OF PLATELET PARAMETERS

Table 14: Comparison of Platelet parameters amongtady subjects

Acute appendicitis
Parameter No Yes p-value
Mean =SD Mean =SD
Platelet Count 2.85+1.36 2.68+0.75 0.520
MPV 10.36+£3.47 8.30+1.56 0.001
PDW 0.16%0.04 0.12+0.03 <0.001

The mean duration of pain in hours among study sab§ without
acute appendicitis (1088.82+3142.83) was compasyivhigher than
those with acute appendicitis (809.58+1841.24). wdwer, this
difference was not statistically significant (p>8)0

The mean plan platelet count among study subjedtbout acute
appendicitis (2.85%+1.36) was comparatively highdran those with
acute appendicitis (2.68+0.75). However, this didnce was not
statistically significant (p>0.05).

The mean platelet volume (MPV) among study subjewtthout
acute appendicitis (10.36+£3.47) was comparativelghler than those
with acute appendicitis (8.30+1.56). This differencn mean platelet
volume among subjects with and without acute appeitid was found
to be statistically significant (p=0.001).

Mean platelet distribution width (PDW) among studwbjects

without acute appendicitis (0.16+0.04) was compavelty higher than
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those with acute appendicitis (0.12+0.03). This fdiEnce in mean
platelet distribution width among subjects with amndithout acute

appendicitis was found to be statistically highlgsificant (p<0.001).
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9. PLATELET PARAMETERS
MEAN PLATELET VOLUME(MPV)- ROC curve:

Graph 5: Predictive validity of MPV in predicting A cute appendicitis (N=60)

ROC Curve
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Diagonal segments are produced by ties.

Above shown figure shows the receiver operatingradtaristic curve showing

predictive value of MPV in Acute Appendicitis
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Table 15: Area under the curve for predictive validty of MPV in predicting

Acute appendicitis (N=60)

Test Result Variable(s): MPV

95% Confidence Interval of
Area Under
Std. Error AUC P Value
the Curve
Lower Bound | Upper Bound
0.601 0.087 0.430 0.772 0.291

Area under the curve is 0.601 with standard erfé&.@87 and a P value of 0.291

Table 16: Comparison of MPV between histopathologyeport (N=70)

Histopathology Report
Fisher
MPV Acute Chronic Chi square | exact P
Appendicitis |  Appendicitis value
(N=59) (N=11)
ROC Cut off
>8.1fl 34 (57.63%) 4 (36.36%)
1.689 0.194
< 8.1l 25 (42.37%) 7 (63.64%)

A cut off of 8.1 fl was determined via ROC curvedaaround 57.63% patietns with

acute appendicitis have MPV value less than 8.1 fl.
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Graph 6: Cluster bar chart of comparison of MPV betveen Acute Appendicitis
and Chronic appendicitis (N=70)
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(@]
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Acute appendicitis Chronic appendicitis
Histopathology Report
m>92 m<=92

A ROC curve was used to determine the cut off fd?P\Mto find out the
diagnostic value of Acute Appendicitis. A cut ofélue of 8.1fl was determined.
Around 34 patients had MPV value of more than 8ahitl 25 patients had less than
8.1fl MPV value. Although more patients had MPVualimore than 8.1fl, it was not

statistically significant.

Graph 7: Cluster bar chart of comparison of MPV beween histopathology
report (N=70)

70.0% 63.6%
60.0% 57.6%
0,

g 50.0% 42.4%
£ 40.0% 36.4%
3]
o 30.0%
o

20.0%

10.0%

0.0%
Acute appendicitis Chronic appendicitis
Histopathology Report
m>81m<8.1

This bar diagram is showing the values of MPV irthbécute appendicitis and

chronic appendicitis groups. In which more patieotschronic appendicitis have

Page 53



Reaults

MPV value less than 8.1 fl, whereas more patiemtéddute appendicitis group has

MPYV value more than 8.1fl.

Table 17: Predictive validity of MPV in predicting Acute Appendicitis(N=70)

95% ClI
Parameter Value
Lower Upper
ROC Cut off

Sensitivity 57.63% 44.07% 70.39%
Specificity 63.64% 30.79% 89.07%
False positive rate 36.36% 10.93% 69.21%
False negative rate 42.37% 29.61% 55.93%
Positive predictive value 89.47% 75.20% 97.06%
Negative predictive value 21.88% 9.28% 39.97%
Diagnostic accuracy 58.57% 46.17% 70.23%

The sensitivity of MPV in determining Acute Appeaitis is only 57.63%,

with specificity of 63.64% and a diagnostic accyrat58.57%
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“PLATELET DISTRIBUTION WIDTH"-
ROC curve:

Graph 8: Predictive validity of PDW (%) in predicting Acute appendicitis
(N=60)

ROC Curve
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Diagonal segments are produced by ties.

Above show graph depicts the predictive value @& patelet distribution

width in predicting Acute appendicitis.

Table 18: Area under the curve for predictive validty of PDW (%) in predicting
Histopathology Report (N=60)

Test Result Variable(s): PDW (%)
95% Confidence Interval of
Area Under
Std. Error AUC P Value
the Curve
Lower Bound | Upper Bound
0.431 0.070 0.276 0.587 0.473

ROC curve test results shows, area under curve4@10with standard deviation of

0.070 and P value of 0.473.
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Table 19: Comparison of PDW (%) between Acute andhronic Appendicitis
(N=70)

Histopathology Report
. Fisher
PDW (%) Acut_e_ . Chron_lc_ . Chi square | exact P
Appendicitis |  Appendicitis value
(N=59) (N=11)
>12.20 23 (38.98% 6 (54.55%)
<12.20 36 (61.02% 5 (45.45%) 0.925 0-506

A ROC curve was used to determine the cut off fDVWPto find out the
diagnostic value of Acute Appendicitis. A cut ofilue of 12.20% was determined.
Around 23 patients had PDW value of more than 1%.2hd 36 patients had less
than 12.20%. Although more patients had PDW lesm th2.20%, it was not
statistically significant
Graph 9: Cluster bar chart of comparison of PDW (%) between histopathology
report (N=70)

70.0%

61.0%

60.0%

54.5%

45.5%

2 39.0%

Acute appendicitis Chronic appendicitis
Histopathology Report

m>12.20 m<12.20

This bar diagram shows that more patients in aepfgendicitis group had
PDW value less than 12.20. whereas in chronic atipitis group around 54.5%
patients had PDW value of more than 12.20%.
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Table 20: Predictive validity of PDW (%) in predicting Acute Appendicitis(N=70)

95% ClI
Parameter Value
Lower Upper

Sensitivity 38.98% 26.55% 52.56%
Specificity 45.45% 16.75% 76.62%
False positive rate 54.55% 23.38% 83.25%
False negative rate 61.02% 47.44% 73.45%
Positive predictive value 79.31% 60.28% 92.01%
Negative predictive value 12.20% 4.08% 26.20%
Diagnostic accuracy 40.00% 28.47% 52.41%

The sensitivity of PDW stands only at 39.98%, widpecificity

of only 45.45%. with 79.31% positive predictive val and only 40%

diagnostic value.

Table 21: Comparison of platelet parameters betweesubjects with

complicated and non-complicated acute appendicitis

Parameter Complexity of acute appendicitis p-
. . value
Non-complicated Complicated
Mean +SD (n) Mean +SD (n)
Plan Platelet 2.65x0.74 (58) 3.06+1.56 (12) 0.17
Count
MPV 8.14+1.38 (58) 12.01+3.25 (12) <0.001
PDW 0.12+0.02 (58) 0.18+0.04 (12) <0.001
Mean Total 8787.59+2608.33 (58) 13178.33+5293.34 (12) <0.001
Count

The mean plan platelet count among study sulsjexith complicated

acute appendicitis (3.06£1.56) was comparativelyher than those

with non-complicated acute appendicitis (2.65+0.74However, this

difference was not statistically significant (p>6)0
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The mean platelet volume (MPV) among study subjeuwtidsh
complicated acute appendicitis (12.01+3.25) was panatively higher
than those with non-complicated acute appendic{8s14+1.38). This
difference in mean platelet volume between subjesith complicated
and non- complicated AA was found to be statistigalhighly
significant (p<0.001).

The mean platelet distribution width (PDW) amongudy
subjects with complicated acute appendicitis (0.084) was
comparatively higher than those with non-complichteacute
appendicitis (0.12+0.02). This difference in meakatplet distribution
width between subjects with complicated and non-pticated AA was
found to be statistically highly significant (p<@0).

The mean total count among study subjects with clooaped
acute appendicitis (13178.33£5293.34) was compagdyi higher than
those with non-complicated acute appendicitis (8 B®#2608.33). This
difference in mean total count between subjectshwabmplicated and
non-complicated acute appendicitis was found tosbatistically highly

significant (p<0.001).
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Table 22: Sensitivity and specificity of platelet ount in detecting

complicated acute appendicitis

Complicated acute
Platelet Count appendicitis Total
No Yes
Normal Count 51 10 61
% 83.6% 16.4% 100.0%
Abnormal Count ! 2 9
% 77.8% 22.2% 100.0%
Total Count 58 12 70
% 82.9% 17.1% 100.0%
Parameter Estimate Lower - Upper Method
95% Cls
Sensitivity 22.22% | (6.322, 54.74)| Wilson
Score
ee Wilson
0,

Specificity 83.61% (72.39,90.84)| ‘g .
Positive Predictive Value| 16.67% (4.696, 44.8) V;'ézcr’f”
Negative Predictive Valuegl  87.939 (77.12, 94.03 Vg'gf‘)‘r)fn

Diagnostic Accuracy 75.71% (64.5, 84.25) Vglcl(s)(r)en

The sensitivity and specificity of platelet

counb tdetect

complicated acute appendicitis was found to be 22%2(95% CI: 6.32

— 54.74%) and 83.61% (95% CIl: 72.39-90.84%). Thesifive and

negative predictive values were 16.67% (95% CIl: %444.8%) and

87.93% (77.12-94.03%). The positive and negativkelihood ratios

were 1.356 (95% CI: 0.036-50.92) and 0.93 (95% @B97-1.24).
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Table 23: Sensitivity and specificity of mean platket volume in

detecting complicated acute appendicitis

Complicated Total
MPV No Yes
Normal Count 28 3 31
% 90.3% 9.7% 100.0%
Abnormal Count 30 9 39
% 76.9% 23.1% 100.0%
Total Count 58 12 70
% 82.9% 17.1% 100.0%
Parameter Estimate Lower - Upper Method
95% Cls
Sensitivity 23.08% (12.65, 38.34) Wilson
Score
Specificity 90.32% (75.1, 96.65) Wilson
Score
Positive Predictive 75% (46.77, 91.11) Wilson
Value Score
Negative Predictive| 48.28% (35.93, 60.84) Wilson
Value Score
Diagnostic Accuracy| 52.86% (41.32, 64.1) Wilson
Score

The sensitivity and specificity of mean plateletlvme to detect
complicated acute appendicitis was found to be 8%095% CI: 12.65
— 38.34%) and 90.32% (95% CI: 75.1-96.65%). The ipes and
negative predictive values were 75% (95% CI: 46917411%) and
48.2% (35.93-60.84%). The positive and negativeelikood ratios

were 2.38 (95% CI: 0.600-9.47) and 0.851 (95% CIf9L-0.916).
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Table 24: Sensitivity and specificity of platelet dstribution width in

detecting complicated acute appendicitis

PDW Complicated Total
No Yes
Normal Count 44 5 49
% 89.8% 10.2% 100.0%
Abnormal Count 14 7 21
% 66.7% 33.3% 100.0%
Total Count 58 12 70
% 82.9% 17.1% 100.0%
Parameter Estimate Lower - Upper Method
95% Cls
Sensitivity 33.33% (17.19, 54.63) Wilson
Score
Specificity 89.8% (78.24, 95.56) Wilson
Score
Positive Predictive 58.33% (31.95, 80.67) Wilson
Value Score
Negative Predictive 75.86% (63.47, 85.04) Wilson
Value Score
Diagnostic Accuracy 72.86% (61.46, 81.88) Wilson
Score

The sensitivity and specificity of platelet distuton width to

detect complicated acute appendicitis was fount¢o33.33% (95% CI:

17.19 - 54.63%) and 89.8% (95% CI: 78.24-95.56%)e Tpositive and

negative predictive values were 58.33% (95% CI:9%t80.67%) and

75.86% (63.47-85.04%). The positive and negativkelihood ratios

were 3.267 (95% CI: 1.261-8.464) and 0.742 (95% @B42-0.858).
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Table 25: Sensitivity and specificity of total coumin detecting

complicated acute appendicitis

C licat
Total count omplicated Total
No Yes
Normal Count 40 4 44
% 90.9% 9.1% 100.0%
Abnormal Count 18 8 26
% 69.2% 30.8% 100.0%
Total Count 58 12 70
% 82.9% 17.1% 100.0%
- 0,
Parameter Estimate Lower CL:JIpSper 95% Method
Sensitivity 30.77% (16.5, 49.99) Wilson
Score
Specificit 90.91% (78.84, 96.41) Wilson
P y ' Y ' Score
Positive Predictive 66.67% (39.06, 86.19) Wilson
Value Score
Negative Predictive 68.97% (56.2, 79.38) Wilson
Value Score
Diagnostic Accuracy | 68.57% (56.97, 78.24) | “Vilson
Score
The sensitivity and specificity of total count to etéct

complicated acute appendicitis was found to be 327(95% CIl: 16.5
— 49.99%) and 90.91% (95% Cl: 78.84-96.41%). Thesifive and
negative predictive values were 66.67% (95% CI:0#86.19%) and
68.57% (56.97-78.24%). The positive and negativkelihood ratios

were 3.385 (95% CI: 1.195-9.588) and 0.761 (95% @B79-0.853).
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DISCUSSION

Every 1/1000 of the general population suffers frAoute Appendicitig®
Abdominal pain is the classical symptom of appeitidicwhich begins around the
periumbilical area and then shifts to right loweradrant within 24 hrs. in 60% of
patients nausea, vomiting, lack of appetite andriiea persists® As compared to
previous years, the morbidity and mortality of AAealess but the differential
diagnosis may be still be difficult. Since pasty®@rs mortality rate due to perforated
appendicitis is declining; however, the complicatiate is still high®®)“0)

Appropriately diagnosing acute appendicitis isl slifficult, even though the
topic of diagnosis of appendicitis is not new.dtuires a two-stage diagnostic work-
up with sufficient precision in each stage. In ihiial stage Acute appendicitis must
be separated from other urgent or non-emergent nainéd illness during the
diagnostic stage. Differentiating between compédatand non-complicated
appendicitis is necessary in the 2nd diagnostigestaf individuals with acute
appendicitis.

Relying solely on laboratory tests necessitategweg the trade-offs between
the risk of postponing treatment for complicatepapicitis (due to insufficient
sensitivity for complex appendicitis) and the rigkunsuccessful surgical evaluation
because no clinical or laboratory test has combihegh sensitivity and high
specificity (inadequate specificity for complicatedppendicitis). In case of
appendicitis, imaging is still necessary for digtishing complicated and
uncomplicated appendiciti&?

Variables predictive of the development of perforain cases of appendicitis
reported previously include serum CRP level, bodmgerature, serum bilirubin

level, heart rate, and time from onset of symptoanisospital presentation. However,
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leucocyte count and neutrophil ratio were not preeds of perforation in acute
appendicitis. The interval between the beginningsyrhptoms and presentation to
hospital, in contrast to leucocyte count/neutrgpldidn’t indicate this condition,

according to our data, which is in agreement whh literature. Our findings indicate
that MPV is predictive of complication, contrary &arlier reports. In our study,
MPVs were lesser in those who had appendicitis wittcomplications compared to
the healthy control group and those who had thesk with complicatiorié?

Recent research has focused on thrombocyte inflalmmand tissue injury.
Thrombocytes are tiny, disk-shaped components\uagt in size, density, age, and
metabolic capabilities. Megakaryocyte growth is r@ased together with the
formation of mean platelet volume in response tmrttbopoietic stress. Stress
thrombocytes are larger thrombocytes. The primadycator of thrombocyte volume
is the level of megakaryocyte activation as inaidaty DNA content:®

Interleulin-6 (IL-6) activates bone marrow megakaytes and enhances the
release of youthful, larger-sized platelets intoe tibloodstream in disorders
accompanied by inflammation; As a result, MPV vatises®*® This is especially
true for people with inflammatory diseases like utmatoid arthritis and colitis
ulcerosa during times of low disease activity. @a other hand, MPV levels drop at
times of high disease activit?’ This discovery was attributed by Danese et al. to
increased big and active platelet sequestrationdastiuction at inflammatory sites
during times of extremely high inflammatory actwitvhich causes the circulation to
be predominately made up of tiny platelétsMPV has been reported to increase
swiftly in relation with occurrence of sepéi It was claimed that a late reaction,
such as increased generation of immature plateletdd not account for such a quick

rise in MPV from the bone marrow, but that it migh¢ explained by platelets
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activating and enlarging during inflammatitff”. It is believed that early platelet
activation brought on by inflammation and a later@ase in the release of young
platelets from the bone marrow into the bloodstremuse a rise in MPV, whereas
“increased sequestration and destruction of aeti/ptatelets at sites of inflammation
cause a decrease in MPV”. According to three ingasbns linking acute
appendicitis with MPV, patients with appendicitischlower MPV level&:4348)
We consider that increased sequestration and déstiwof activated platelets at sites
of inflammation results in a decrease in MPV inedises accompanied by active
inflammation, such as early noncomplicated acufgeagicitis, and that release of
young platelets from the bone marrow into the b&bimhm results in an increase in
MPYV in diseases like perforated appendicitis in [dte stages. We think that failing
to evaluate individuals with difficult and simple@endicitis individually may be the
cause of the contradictory findings about MPV appemdicitis in the literaturé?

In this study, we have taken 70 patients who weagribsed to have Acute
appendicitis on clinical and imaging basis. Outwiich 34 were males and 36 were
females, with a mean age of 34.5+/-14.25 years. mbdian of duration pain with
which patients have presented to hospital was dys end a median of 35.98+/-91.95
days. Most of the patients presented with compamfitpain in right lower quadrant,
only 3 patients presented with a complaint of gelie#d pain abdomen. 4 patients
who did not have right iliac fossa tenderness weperted as chronic appendicitis on
histopathology.

The sensitivity and specificity of ultrasonogram tetect acute
appendicitis was found to be 67.92% (95% CIl: 54.528.91%) and
58.82% (95% CI: 36.01-78.39%). The positive and até\ge predictive

values were 83.72% (95% CI: 70.03-91.88%) and 3%0421.53-
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55.77%). The positive and negative likelihood ratiwere 1.65 (95%
Cl: 1.215-2.239) and 0.54 (95% CI: 0.423-0.701).eTéensitivity and
specificity of CT scan to detect acute appendicivas found to be
11.32% (95% CI: 5.293 — 22.58%) and 100% (95% C1.5%-100%).
The positive and negative predictive values were0%0 (95% CI:
60.97-100%) and 26.56% (17.3-38.48%).

Around 34 patients had MPV value of more than &d 25 patients had less
than 8.1 MPV value. Although more patients had MRNue more than 8.1, it was
not statistically significant. The sensitivity of AW in determining Acute Appendicitis
is only 57.63%, with specificity of 63.64% and agiostic accuracy of 58.57%.
Around 23 patients had PDW value of more than 1%.2hd 36 patients had less
than 12.20%. Although more patients had PDW lesm th2.20%, it was not
statistically significant. The sensitivity of PDWands only at 39.98%, with
specificity of only 45.45%. with 79.31% positive gdictive value and
only 40% diagnostic value.

The mean platelet volume (MPV) among study subjeuwtidh
complicated acute appendicitis (12.01+3.25) was panatively higher
than those with non-complicated acute appendic(8s14+1.38). This
difference in mean platelet volume between subjegith complicated
and non-complicated AA was found to be statistigalhighly
significant (p<0.001).

The mean platelet distribution width (PDW) amongudy
subjects with complicated acute appendicitis (0.08#4) was
comparatively higher than those with non-complichteacute

appendicitis (0.12+0.02). This difference in meakatplet distribution
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width between subjects with complicated and non-pbticated AA was
found to be statistically highly significant (p<@0).

The mean TLC among study subjects with complicatecute
appendicitis (13178.33+£5293.34) was comparativeighler than those
with non-complicated acute appendicitis (8787.59@283). This
difference in mean total count between subjectshwabmplicated and
non-complicated AA was found to be statisticallyghly significant
(p<0.001).

The sensitivity and specificity of MPV to detect mplicated
acute appendicitis was found to be 23.08% (95% T2:65 — 38.34%)
and 90.32% (95% CI: 75.1-96.65%). The positive ameégative
predictive values were 75% (95% CI: 46.77-91.11%y a8.2% (35.93-
60.84%).

The sensitivity and specificity of PDW to detect neplicated
acute appendicitis was found to be 33.33% (95% TiA:19 - 54.63%)
and 89.8% (95% CIl: 78.24-95.56%). The positive am@gative
predictive values were 58.33% (95% CI: 31.95-80.§7&mnd 75.86%
(63.47-85.04%).

Mehmet Emin Gunes et_al in his study of Diagnogéilue of platelet indices
in acute appendicitis and comparison with histoplatyy found that there was no
statistical significance of MPV and PDW in diagrsosf Acute Appendicitié®. There
are 3 studies who compared platelet indices angnd&s of appendicitis, Emin
Daldal et al demonstrated that patients with <6mm appendix with acute

appendicitis had elevated mean platelet volume(Nf®V)
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Discussion

A study by Lalhruaitluanga et al concluded thV did not have a greater
sensitivity in diagnosing acute appendicitis thatalt counts, but PDW had higher
sensitivity, is found higher in complicated appeiti™Y. Whereas in a study done by
hossien Najd et al had different results, the MR\& was significantly higher in AA
when compared to perforated appendicitis and gaogse appendicitis, even PDW
was significantly higher in complicated appendgciiroupt®. Zhe Fan et al in their
study of mean platelet volume and platelet distrdsu width as markers in the
diagnosis of Acute Gangrenous Appendicitis shovas the MPV is reduced and the
PDW is increased in the patients with Acute ganguenappendicitis (AGA), but
there is no significant difference in AGA and cahigroup values.

In our study, results were different from above rtiened studies
and was a bit similar to a study done by Bahadiyl@a et al, which
concluded that in cases of non-complicated appeitidichad lower
MPV values when compared to complicated appendscgroup, study
also mentions that MPV can be used as a predictor domplicated
appendiciti$®.

Jyotindu Debnath Rajesh Kumar et al, in there study found that US@he
had sensitivity, specificity, positive predictivalue (PPV), negative predictive value
(NPV), and accuracy of 81, 88, 92.6, 71.6, and 83¢4pectively. But in our study
The sensitivity and specificity of ultrasonogram tdetect acute
appendicitis was found to be 67.92% (95% CI: 54-5278.91%) and
58.82% (95% CI: 36.01-78.39%). The positive and atége predictive
values were 83.72% (95% CI: 70.03-91.88%) and 3%0421.53-

55.77%)
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The sensitivity and specificity were 92.7% (95% fadence interval 89.5% to
95.0%) and 96.1% (95% confidence interval 94.2%0705%), respectively; the
positive likelihood ratio=24 and the negative likelod ratio=0.08 as per Diagnostic
accuracy of non-contrast computed tomography fopeagdicitis in adults: a
systematic review which when compared our studsylte are like, the sensitivity
and specificity of CT scan to detect acute appeirttiovas found to be
11.32% (95% CI: 5.293 — 22.58%) and 100% (95% C1.5%-100%).
The positive and negative predictive values were0%0 (95% CI:
60.97-100%) and 26.56% (17.3-38.48%).

Results in our study shows that around 34 out 58%ems with
acute appendicitis had MPV values greater than &nfl 36 out of 59
patients with acute appendicitis has PDW value lésan 12.2%, but
these results were not statistically significanth& the values of MPV
and PDW were compared between Acute appendicitid ammplicated
appendicitis, MPV and PDW were significantly highier complicated
appendicitis group. Hence, we conclude that althoPV and PDW
values are not help in diagnosing Acute appendscithen compared to
imaging and total count values. But they can beduss a cheaper
alternative to determine the severity of the Ac#tgpendicitis in early

stages of presentation to hospital.
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Table 26. Comparison of MPV and PDW in predicting diagnostic value in Acute

Appendicitisand its complications with respect to previous studies

Mean platelet 9 | Lalhruaitluang | Hossien Najd
volume Present study Ceylan B et_al aet alll et _al’s
Complic Complic
Acute Complicated NG Complicated Acute ated A ated
MPV appendicitis| appendicitis ai'zﬁgnd appendicitis aizﬁgnd appendic apcrth?Snm appendi
itis citis
Sensitivity 57.63% 23.08% _ 59% 63.3% 609 35% 70%
Specificity 63.64% 90.32% — 59.5% 54.0% | 46.4% 75% 80%
Positive predictive 89.47% 7506 . 26.2% L . o
value
Negative predictive| 5 gaos | 48.28% 43.3%
value — — —
Diagnostic accuracy 58.57% 52.86% ] . ; 1
PIateIetV:lJiIlds:rr]lbutlon Present study Lalhruaitluangaet_al'® | Hossien Najd et_al®®
Aoule .| Complicated Acute Complicated AEIG Complicated
POW el appendicitis | appendicitis| appendicitis| 2PP" | appendicitis
citis | 2PP PP PP dicitis | 2PP
Sensitivity 38.98% 33.33% 88.87% 90.91% 35% 59%
Specificity 45.45% 89.8% 84.7% 93.91% 75% 76%
Positive predictive 79.31% 58335 o
value — —
Negative predictive 12.20% 75 86%
value — —
Diagnostic accuracy] 40.00% 72.86% e L
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Conclusion

CONCLUSION

This study where we anticipated to find the relation between mean platelet
volume (MPV) and platelet distribution width (PDW) in Acute appendicitis with or
without complications. Here we conclude that MPV values were higher in AA group
in comparison with non-acute appendicitis group but it was not statistically
significant, similar results were seen with PDW as well where more patients with
acute appendicitis had low PDW values, but results were not statistically significant.
There was statistically significant difference of MPV and PDW values were seen in
complicated appendicitis when compared to Acute Appendicitis.

we conclude that although MPV and PDW values are not help in
diagnosing Acute appendicitis when compared to imaging and total
count values. But they can be used as a cheaper alternative to
determine the severity of the Acute Appendicitis in early stages of

presentation to hospital.

Recommendations-

* Requireslarger sample size

* As this is a single institutional study, we recommend a multi-institutional
study.

*  Werecommend a better study design like case-control study.

* Requires further studies like systemic reviews and meta-analysis to further

prove the hypothesis.
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SUMMARY

In this study, we have taken 70 patients who weéagribsed to have Acute
appendicitis on clinical and imaging basis. Outwiich 34 were males and 36 were
females, with a mean age of 34.5+/-14.25 years. mbdian duration of pain with
which patients have presented to hospital was dys dnd a median of 35.98+/-91.95
days. Most of the patients presented with compaaftpain in right lower quadrant,
only 3 patients presented with a complaint of galsed pain abdomen. 4 patients
who did not have right iliac fossa tenderness weperted as chronic appendicitis on
histopathology.

The sensitivity and specificity of ultrasonogram detect acute
appendicitis was found to be 67.92% (95% CI: 54-5278.91%) and
58.82% (95% CI: 36.01-78.39%). The positive and atege predictive
values were 83.72% (95% CI: 70.03-91.88%) and 3%0421.53-
55.77%). The positive and negative likelihood ratiwere 1.65 (95%
Cl: 1.215-2.239) and 0.54 (95% CI: 0.423-0.701).eT&ensitivity and
specificity of CT scan to detect acute appendicivas found to be
11.32% (95% CI: 5.293 — 22.58%) and 100% (95% C1.5%-100%).
The positive and negative predictive values were0%0 (95% CI:
60.97-100%) and 26.56% (17.3-38.48%).

Results in our study shows that around 34 out 58%ems with
acute appendicitis had MPV values greater than [8ahfd 36 out of 59
patients with acute appendicitis had PDW value l¢lsan 12.2%, but
these results were not statistically significanth& the values of MPV
and PDW were compared between Acute appendicitid ammplicated

appendicitis, MPV and PDW were significantly highier complicated
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Summary

appendicitis group. Hence, we conclude that althownPV and PDW
values are not help in diagnosing Acute appendscithen compared to
imaging and total count values. But they can beduses a cheaper

alternative to determine the severity of the Ac#ependicitis in early

stages of presentation to hospital.
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ANNEXURE |
INFORMED CONSENT

Purpose of the study
| have been informed by REG NO: BH0120004, PostdGaite in M.S.

General Surgery under the guidance of Dr. , Department of

General Surgery, J.N. Medical College, KAHER, Bealg is conducting
PROSPECTIVE EVALUATION OF PLATELET PARAMETERS IN BIGNOSIS
OF ACUTE APPENDICITIS- ONE YEAR OBSERVATIONAL STUDYat
KAHER'S DR. PRABHAKAR CHARITABLE HOSPITAL AND MEDICAL

RESEARCH CENTRE, BELAGAVI.

Acute appendicitis is most common emergency thegents to causality, with
complains of acute pain abdomen, which requireskgqdiagnosis and intervention.
Delay in diagnosis or unable to assess the contjglitacan lead to mortality and
morbidity. Therefore, this study aims towards ealiggnosis and early detection of

complications with cost effective, simple laborgtparameters and redutiee rates

mortality and morbidity rates of Acute Appendicitis

Study procedure

Once you have signed the informed consent, negepsasonal information
and detailed medical history will be taken by theeistigator. After this blood sample
will be collected and will be sent for investigat viz, CBC, platelet counts,
reticulocyte counts, platelet indices (MPV, PDWJlahese values will be compared

with the reference values.
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Potential risks
Nil
Benefits

The benefit of study is early diagnosis of Acutep@pdicitis and its complications

Financial incentive for participation

You will not receive any payment for taking partis study.

Alternatives

Your participation in this study is entirely volany. You are free to refuse to
participate or withdraw from the study at any tinYau will still receive standard
medical care from the hospital. The investigatdd&ahe right to terminate the study
at any time

Privacy

To protect my privacy, all the collected informatiwill be given a number
rather than using my name. Any information colldctiiring the study will remain
confidential. My medical files will be reviewed gndit the hospital (or study doctor’s
office) to check the information and verify the ultswithout breaking my

confidentiality.

Authorization to publish results

The information about me will be analyzed togethvth other study
participants. Results of this study will be pubéidhand presented to scientific groups
for scientific purposes, but | will never be indluially identified in the presentation

of the study results.
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Institutional policy

In case you have any questions related to the sindfuture or in case of
study related injury or iliness, you can contact®REO: BH0120004, Department of

General Surgery, KAHER University’s J. N Medical I@ge. Dr.

Dept. Of General surgery, KAHER University’s J. Netlical College, Belagauvi.

Voluntary participation

Your participation in the study is voluntary. Inseayou need any further information regarding
your rights as study participant, you may contactHarsha Hegde, Chairperson, JINMC, IEC

& Scientist D, ICMR, National Institute of Traditial Medicine, Belagavi 9480422500

Institutional Ethics Committee on Human Subjectsdech, Phone No0.0831
2473777 ext-1527 at J. N. Medical College, Belagaxou are free to stop

participation in this study at any time and for aegson.
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CONSENT FORM

Study title PROSPECTIVE EVALUATION OF PLATELET PARAMETERS IN BIGNOSIS OF
ACUTE APPENDICITIS- ONE YEAR OBSERVATIONAL STUDYat KAHERSs Dr Prabhakar

Kore Charitable Hospital and Medical Research @emlelagavi.

| confirm that | have read and understood the mfaion sheet for the above study and
have had the opportunity to ask questions.

| understood that my participation in the studyaduntary and that | am free to withdraw
at any time, without giving any reason, without mmgdical care or legal rights being
affected.

| understood that sponsor of the clinical triahars working on the sponsor’s behalf, the
Ethics Committee and the regulatory authoritie$ wil

not need my permission to look at my health recdwat in respect of current study and
any further research that may be conducted iniogldb it, even if | withdraw from the
trial. | agree to this access. However, | undedthat

my identity will not be revealed in any informaticgleased to third parties or published.

| agree not to restrict the use of any data orltesiat arise from this study provided such
a use is only for scientific purposes.

| agree to take part in the above study.

Subject’s name:

Signature / left thumb impression of subject:

Name of person obtaining informed consent:

Signature of person obtaining informed consent:



Annexures

If a patient has limited ability to read and writm impartial witness should be
present during the entire informed consent disomsand patient’s legally acceptable
representative should sign on the patient's béh#if.these instances the patient
his/her thumb impression taken in place of sigratBatient’'s legally acceptable

representative’s statement: NA

I, as the patient’s legally acceptable represardatias present during the consenting
procedure and understand the preceding informatésaribing this study. All of the
guestions regarding the study and the patient’sggaation in it have been answered
to my satisfaction. | state that all aspects of shely were clearly presented during
the consent procedure. The patient is willing tatip@ate in this study and | sign
below on his/her behalf testifying to this effect.

Name of the patient: Name of representative:

Relationship to the patient: Signature of represerdtive:

_Impartial witness declaration:

By signing the consent form | attest that the infation was accurately
explained to and apparently understood by the matiend the

representative (if applicable) and that the infadno®nsent was freely

given by the patient.

Name of impartial witness

Signature: Date
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ANNEXURE - Il - PROFORMA

[.D.No

1.Name of The Patient:

2.Age:

3.Gender: 1.Male 2.Female

4. DOA:

5.DOD:

6.Date of Interview:

7.1.P. No:

8: Address: 1. Belagavi 2. Outsidedgali D

Phone:

9. Occupation: 1-Unemployed
2-Unskilled
3-Semi-skilled 4-Skilled| |

5-Professional
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10.Education: 1. llliterate
Primary (E-7™ st
High school (8-10" std)

Intermediate

o M 0D

Degree and above

11. Socio-economic status: 1-Low 2-Middle 3-High
Screening -

12.H/O Appendicitis: 1lyes 2-No |:|
13.H/O other iliness: 1-Yes 2-No [ ]

14.1f yes: 1-Malignancy
2-Asthma/COPD
3-HIV/AIDS

4-Autoimmune disorders

|

5-Hemoglobinopathy
6-Anemia

7- acute/ chronic infectious diseases

15. Applicant is willing to give consent:

1-Yes 2-NO I:I

16) FINAL RESULT

1- liggble
2- Hiitp but refused

3- Eligible and peigation
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Data collection instrument
1. Duration of Pain — ]
2. Location of pain-
1.Right lower quadran{:|
2.Left lower quadrant
3.Right upper quadrant
4.Left upper quadrant
3. Mode of onset-
1. Spontaneous %
2. Insidious
4. Associated symptoms-
1. Fever
2. Pain
3. vomiting
4. nausea

5. Medical history:

Yes No

Diabetes mellitus

Hypertension

Asthma

CVvD

Page 96
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Examination:

1.

Height Weight

BMI

Pulse rat Blood pressut

Temperatur

Respiratory Ral

3. Per abdomen examination
4,
1) Point of tenderness-

Rightiliacfossa|:| yes I:l
2)Rebound |:| |:|

Tenderness -

3) Guarding

4) Rigidity

5) Bowel Sounds

yes

sye

yes

yes

no

no

no

no

no
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ANALYSIS PLAN

Platelet indices

Values

Reference ranges

Platelet count

150-400 x 18L

MPV

7.6-11.0 fL

PDW

10%- 18%

USG findings- 1. Acute Appendicitis 2. Others

DIAGNOSIS-

Histopathology Report-

Normal appendix
Appendicitis
Gangrenous appendix

Perforated appendix
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PHOTOGRAPHS
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MICROSCOPIC APPEARANCE OF ACUTE APPENDICITIS
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INFLAMMED APPENDIX
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ACUTE GANGRENOUS APPENDICITIS
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COMPLETE BLOOD COUNTS WITH DIFFERENT PLATELET
PARAMETERS
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PORT POSITION IN LAPAROSCOPIC APPENDICECTOMY
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INTRA-OPERATIVE IMAGE OF ACUTE APPENDICITIS

CBC CALIBRATOR
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ANNEXURE IV — KEY TO MASTERCHART

1. S.No - Serial Number

2. IP No -lInpatient number

3. Gender - M= male, F=female

4. MPV - Mean Platelet volume

5. PDW - Platelet distribution width
6. USG - Ultrasonography

7. CT - Computed tomography
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Right liac fossa Rebound Gaurding Rigidity |Bowel sounds|Platelet Count| MPV PDW
tenderness tenderness

1 1036383 65 F 4 days lower abdomen sudden fever yes no no no yes 4.49 12.8 24% Appendicular abscess Perforated appendix
2 1048545 27 M 8 days right lower quadrant insidious nausea yes no no no yes 2.03 8.2 16% Acute supper ative appendicitis Acute perforated appendix
3 1052520 34 M 3days right lower quadrant insidious vomiting yes yes no no yes 3.24 11.2 19.60% Acute appendicitis acute supper ative appendicitis
4 1043498 38 F 2 weeks right lower quadrant insidious nausea yes no no no yes 254 7.1 10.20% Acute appendicitis Subacute appendicitis
5 1033407 26 M 1day right lower quadrant sudden vomiting yes no no no yes 224 7.4 9.40% Acute appendicitis Subacute appendicitis
6 1045470 18 M 3days right lower quadrant sudden vomiting,nausea yes no no no yes 212 7 13% Acute appendicitis Chronic appendicitis
7 1045930 34 M 3days right lower quadrant sudden nil yes yes no no yes 1.26 6.4 11% Acute appendicitis Subacute appendicitis
8 1049566 36 M 5 days right lower quadrant insidious vomiting yes yes no no yes 3.26 6.8 9.20% Acute appendicitis Acute appendicitis
9 1033656 31 M 7 days right lower quadrant sudden nil yes no no no yes 3.07 104 16% Acute appendicitis Acute on chronic appendicitis
10 1055398 28 F 1day right lower quadrant sudden nausea yes yes no no yes 227 7.2 14% Acute appendicitis Chronic appendicitis
11 1052976 55 F 1 month right lower quadrant insidious fever ,vom;ti ng:nause yes yes yes 3.55 8 12% Acute appendicitis Acute appendicitis
12 1051217 22 F 4 days right lower quadrant sudden fever yes yes no 277 10.4 20% Perforated appendix Perforated appendix
13 1050563 45 M 4 days right lower quadrant sudden vomiting yes no no no yes 7.4 20 24% Perforated appendix Perforated appendix
14 1049745 23 F 1 month right lower quadrant insidious yes yes no no yes 4.01 11.2 18% Acute appendicitis Acute appendicitis
15 1047947 29 M 6 months right lower quadrant insidious yes no no no yes 3.46 82 11% nor mal acute appendicitis Acute on chronic appendicitis
16 1058837 18 M 2 months right lower quadrant insidious fever yes no no no yes 1.88 8 12% Acute appendicitis Chronic appendicitis
17 1047947 29 M 6 months right lower quadrant insidious yes no no no yes 3.46 8.2 11% Subacute appendicitis Acute on chronic appendicitis
18 1033417 44 M 2 months right lower quadrant sudden yes no no no yes 218 6.8 12.40% ?Acute appendicitis Chronic appendicitis
19 1053985 21 M 20 days right lower quadrant insidious nausea yes no no no yes 2.62 9.1 14% Acute appendicitis Acute appendicitis
20 1047284 40 M 2 days right lower quadrant sudden yes yes 3.32 12 19.20% Perforated appendix acute ruptured appendicitis
21 1053179 31 M 3days right lower quadrant sudden fever yes no yes no yes 2.55 11.8 19% Perforated appendix Perforated appendix
22 1061521 23 M 2 days generalised insidious fever yes no no no yes 1.75 8.2 11% Acute appendicitis Acute on chronic appendicitis
23 1057445 12 F 3 months right lower quadrant insidious yes no yes no yes 312 84 11% appendicular mass Acute appendicitis
24 1061676 19 M 3days right lower quadrant insidious vomiting yes yes no no yes 1.35 6.9 9.80% Acute appendicitis Acute on chronic appendicitis
25 1060727 57 F 12 hours generalised sudden vomiting yes yes no 187 10.8 16% Perforated appendix acute ruptured appendicitis
26 1062697 35 F 3days right lower quadrant sudden nausea yes no no no yes 3.23 7.8 11.20% acute appendicitis Acute on chronic appendicitis
27 1056819 71 F 1 month right lower quadrant insidious yes no no no yes 2.26 82 12.40% nor mal Chronic appendicitis
28 1059580 18 F 1 month right lower quadrant insidious yes no no no yes 2.65 9.2 11% chronic appendicitis Chronic appendicitis
29 1080148 24 F 2 days right lower quadrant sudden vomiting yes no no no yes 244 7.3 11% acute appendicitis Acute appendicitis
30 1078625 56 F 3days right lower quadrant insidious nausea yes no no no yes 4.46 8.3 15.90% Acute appendicitis Acute appendicitis
31 1079337 29 M 3days right lower quadrant insidious nausea yes yes no no yes 2.88 9 16.10% nor mal
32 1033191 52 F 3days right lower quadrant sudden fever yes yes no no yes 2.33 7.1 13.10% appendicolith acute appendicitis




33 1056787 20 6 days right lower quadrant sudden nausea,vomiting yes no yes no yes 3.26 9.4 16.00% Acute appendicitis acute on chronic appendicitis

34 1045919 19 4 days right lower quadrant insidious yes no no no yes 1.95 6.8 10.20% Acute appendicitis acute appendicitis

35 1046225 35 8 days right lower quadrant insidious yes yes no no yes 2.82 7.4 11.30% Acute appendicitis acute appendicitis

36 1037184 72 15 days lower abdomen sudden fever yes no yes no yes 217 8.2 12.00% acute appendicitis Acute appendicitis

37 1057516 30 1day right lower quadrant sudden nausea yes no yes no yes 311 7.4 11.00% Acute appendicitis Acute appendicitis

38 1065511 32 1year right lower quadrant insidious yes no no no yes 341 7.2 10.40% acute appendicitis Acute appendicitis

39 1056214 21 2 months right lower quadrant insidious nausea yes no no no yes 241 7.2 10.40% normal Acute appendicitis

40 1058384 12 1year right lower quadrant insidious yes no no no yes 1.38 6.8 9.40% Acute appendicitis Acute appendicitis

41 1060636 31 15years right lower quadrant insidious nausea yes no no no yes 3.88 10.6 17.20% normal Chronic appendicitis

12 1054753 54 3days right lower quadrant insidious nausea yes no no no yes 1.55 6.5 14.00% Acute appendicitis Acute appendicitis

43 1056790 33 2 days right lower quadrant sudden yes yes no no yes 231 8.2 12.40% Acute appendicitis Acute on chronic appendicitis
1040230 18 20 days right lower quadrant sudden vomiting yes no no no yes 2.6 83 12.00% nor mal Acute appendicitis

45 1034336 25 8 days right lower quadrant insidious yes no no no yes 3.35 7.1 9.00% normal Acute appendicitis

46 1035308 27 2 months right lower quadrant insidious nausea yes yes no no yes 2.46 7.2 10.80% Acute appendicitis Acute appendicitis

47 1036239 32 2 days right lower quadrant sudden nausea yes no no no yes 253 7 10.20% Acute appendicitis Acute appendicitis

48 1034679 22 15 days right lower quadrant insidious yes yes no no yes 2.6 7.4 10.80% Acute appendicitis Acute appendicitis

49 1065438 34 1day generalised sudden vomiting yes no 4.34 12 12.80% Perforated appendix Acute appendicitis with peri-appendicitis

50 1071443 20 4 days right lower quadrant insidious yes no no no yes 2.65 6.8 9.20% Acute appendicitis Acute on chronic appendicitis

51 1074348 48 4 days right lower quadrant insidious yes yes no no yes 2.7 7.2 8.40% Acute appendicitis Acute Appendicitis

52 1058831 60 6 days lower abdomen insidious vomiting no no no no yes 219 6.9 9% acute appendicitis appendicitis with impending perforation

53 1083601 30 3 months right lower quadrant insidious vomiting,nausea yes no no no yes 3.7 6.7 10% others Acute on chronic appendicitis

54 1062697 35 3days right lower quadrant insidious vomiting yes no no no yes 3.23 7.1 9.20% Acute appendicitis Acute on chronic appendicitis

55 1084916 19 2 months right lower quadrant insidious vomitifr;?/gausea, yes no no no yes 2.46 116 14.10% others Acute Appendicitis

56 1067130 24 2 days right lower quadrant sudden vomiting, nausea yes no no no yes 1.96 75 17% Acute appendicitis Subacute appendicitis

57 1086690 32 2 days right lower quadrant insidious yes no no no yes 29 9 9% others acute appendicitis acute appendicitis

58 1084903 18 5 days right lower quadrant insidious yes no no no yes 17 10.1 10.90% Acute appendicitis acute appendicitis

59 1084212 23 7 days right lower quadrant sudden fever yes no no no yes 1.87 6.8 11% Acute appendicitis acute appendicitis

60 1076537 38 4 days right lower quadrant sudden yes no no no yes 2.68 14 16.80% Acute appendicitis gangr enous appendix

61 1065655 67 4 days right lower quadrant sudden yes yes no no yes 1.76 12.8 14.70% Acute appendicitis Perforated appendix

62 1079707 21 5 days right lower quadrant sudden yes no no no yes 2.46 132 15.60% perforated appendix Perforated appendix

63 1080509 3days right lower quadrant sudden yes no no no yes 2.45 8.6 11% Acute appendicitis acute appendicitis

64 1084230 7 days right lower quadrant insidious yes no no no yes 3.33 10.3 15.00% Acute appendicitis acute appendicitis

65 1084264 62 5days right lower quadrant insidious yes no no no yes 2.63 9.9 9.10% Acute appendicitis acute appendicitis

66 1086686 34 4 days right lower quadrant insidious fever ,vom;ti ng:nause yes yes no no yes 3.49 85 8.50% others acute appendicitis

67 1046578 22 3days right lower quadrant insidious fever yes no no no yes 2.45 10.8 9.60% Acute appendicitis acute appendicitis

68 1057312 53 5 days right lower quadrant sudden fever yes yes no no yes 187 7.8 11.00% Acute appendicitis Acute appendicitis with peri-appendicitis

69 1056479 23 5 days right lower quadrant insidious yes no no no yes 2.45 9.2 8.40% Acute appendicitis acute appendicitis

70 1034578 34 3days right lower quadrant insidious yes no no no yes 145 7.2 8.60% Acute appendicitis acute appendicitis




