
 

 

OPEN APPENDICECTOMY VERSUS 

LAPAROSCOPIC APPENDICECTOMY –  

A PROSPECTIVE STUDY 

 

 

 
Dissertation submitted in partial fulfillment  of  regulations 

required  for  the award  of 

 

M.S. DEGREE 

In 

GENERAL SURGERY -  BRANCH I  

 

THE TAMILNADU DR.M.G.R. MEDICAL UNIVERSITY 

CHENNAI 

APRIL 2015 



 

 

DECLARATION 

 

 I, Dr. SABIN IRFAN  solemnly declare that the dissertation titled 

“OPEN APPENDICECTOMY VERSUS LAPAROSCOPIC 

APPENDICECTOMY – A PROSPECTIVE STUDY ” is a bonafide work 

done by me at Coimbatore medical college hospital, during  July 2013 – 

September 2014 under the the guidance and supervision of  Prof. Dr. P. 

SWAMINATHAN, department of general surgery , Coimbatore medical 

college, Coimbatore. 

 The dissertation is submitted to The Tamil Nadu Dr. M.G.R. 

Medical University, towards partial fulfillment of requirement for the award 

of  M.S. Degree in General Surgery ( BRANCH – I ). 

 

Station: Coimbatore                                       Dr. SABIN IRFAN 

Date: 

  



 

 

CERTIFICATE 

 

 This is to certify that the dissertation entitled “OPEN 

APPENDICECTOMY VERSUS LAPAROSCOPIC APPENDICECTOMY” 

is a bonafide work done by Dr. SABIN IRFAN, post graduate student in 

Department of General Surgery, Coimbatore Medical College , under the 

supervision and guidance of  Dr. Prof. P. SWAMINATHAN, Professor of 

surgery, Department Of General Surgery, Coimbatore medical college, 

Coimbatore, in partial fulfillment of requirement of M.S. degree in general 

surgery by the The Tamil Nadu Dr. M.G.R. Medical University. 

 

 

Date :  Prof. Dr. P. Swaminathan, M.S.,  D.O., 

 Unit Chief & Guide, 

 Department of General Surgery, 

 Coimbatore Medical College & Hospital. 

 

Date :  Prof. Dr. V. Elango M.S., FAIS, 

 Professor & Head of The Department, 

 Department of Radio Diagnosis 

 Coimbatore Medical College & Hospital. 

  

 

Date :  Prof. Dr. S. Revwathy M.D., D.G.O., DNB. 

 Dean,                                     

 Coimbatore Medical College & Hospital 

 Coimbatore. 

  



 

 

 



 

 

  



 

  



 

 

ACKNOWLEDGEMENT 

At the outset, I would like to express my sincere gratitude to respected  

Dean, Prof. Dr. S. Revwathy M.D., D.G.O., DNB., for her kind permission 

to conduct this  study in Coimbatore Medical College Hospital. 

 It gives me immense pleasure to express my sincere and deep 

gratitude to guide, Prof. Dr. V. Elango M.S., FAIS, Professor and Head of 

Department of  General surgery, Coimbatore Medical College. It is through 

his able guidance and encouragement that this study could be achieved. 

It is with the deepest sense of gratitude and respect that I would like to 

thank my Unit Chief Prof. Dr. P. Swaminathan M.S. D.O., Professor of 

Department of General Surgery, Coimbatore Medical College, for his 

constant support, guidance, invaluable suggestions and help that he has 

rendered throughout the course of my study and in the preparation of this 

dissertation. 

I would like to acknowledge with gratitude, the help provided by our 

Unit assistant professors Dr . G. Vishwanathan M.S., Dr. G. Karthikeyan 

M.S. and Dr Sumithra M.S. I would like to thank them for their valuable 

suggestions. I am indebted to them for being a constant source of inspiration. 



 

 

I would always like to remember with extreme sense of thankfulness 

for the co operation and criticism from my fellow Post graduate colleagues, 

my seniors and juniors. 

I am ever grateful to the ALMIGHTY GOD for showering his 

blessings on me and my family. I pray Almighty God to give me strength to 

achieve all my endeavors . 

Finally, I wholeheartedly thank ALL MY PATIENTS, who formed 

the backbone of this study without which this would not have become a 

reality. 

 

 

Dr. SABIN IRFAN 

  



 

 

CONTENTS 

 
S.No TITLE Page No 

1 INTRODUCTION 1 

2  OBJECTIVES OF STUDY 3 

3 HISTORICAL REVIEW  4 

4 EMBRYOLOGY 15 

5 ANATOMY 16 

6  INCIDENCE 26 

7 AETIOLOGY 27 

8 PATHOLOGY 28 

9 CLINICAL MANIFESTATIONS 32 

10 SIGNS 34 

11 DIFFERENTIAL DIAGNOSIS 39 

12 INVESTIGATIONS 45 

13 TREATMENT 51 

14 STATISTICAL ANALYSIS 77 

15 CONCLUSION 105 

 

ANNEXURES 

 a) Bibliography 

 b) Proforma 

 c) Consent Form 

 d) Master Chart 

106 

111 

114 

 

  



 

 

LIST OF TABLES 

 

S.No TITLE Page No. 

1. Sex distribution of study population 80 

2. Age distribution of study population 81 

3. Incidence Of elevated temperature 86 

4. Guarding/ rigidity 87 

5. Leucocytosis 88 

6. USG findings 89 

7. Abdominal pain 90 

8. Duration of the procedure 91 

9. Number of days stayed in post op period 93 

10. Complications in post operative period 94 

11. Amount of analgesics used 96 

12. Time taken for appearance of flatus 97 

 



 

 

1 
 

INTRODUCTION 

       Appendicitis is an acute inflammatory process affecting the 

vermiform appendix and which needs acute emergency surgery. Almost 

all cases of acute appendicitis requires  removal of the inflamed appendix 

by surgical means. It may either be removed by open method or by 

laparoscopy. Surgery is strictly advised because of the high mortality 

seen with untreated appendicitis and its complications like sepsis and 

peritonitis. Acute appendicitis has become one of the most common 

surgical emergencies in adulthood and teenage. 

          Appendicitis has become very common that it has to be considered 

as a differential diagnosis in almost all the cases of acute abdomen. The 

most important goal in patients with acute appendicitis is early diagnosis 

based on history, clinical examination and radiological findings. 

            After the introduction of modern diagnostic techniques, expert 

surgical skills, new generation antibiotics mortality has come down from 

5% to less than 0.0001 %  but still the morbidity is found to be around 

8%. 
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 In a case of acute appendicitis, which is proven clinically and 

radiologically, a delay in intervention may result in dangerous 

complications. 

            A new method of therapy has been introduced after the 

introduction of laparoscopic appendicectomy which provided opportunity 

to explore new ways of therapy and diagnosis. 

 Laparoscopy helps in diagnosis of doubtful cases of lower 

abdominal pain and in the diagnosis and management of appendicitis. 

After laparoscopic appendicectomy patients have less post operative pain, 

shorter hospital stay, better cosmesis and low wound infection. 
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OBJECTIVES OF THE STUDY 

 The main objective of this comparative study is to compare the 

surgical outcomes  of  laparoscopic  and open appendicectomy  as  a  

prospective  hospital   based study. 

 Out of the total number of patients who underwent 

appendicectomy, one group of patients who underwent open 

appendectomies will be compared to the other group of patients who 

underwent laparoscopic appendectomies. Following modalities will be 

compared among the two groups for the assessing the surgical outcomes. 

1. Duration  of surgery 

2. Hospital stay 

3.  Post operative complications – infection, ileus 

4.  Pain and use of post operative parenteral analgesia 

5.  Abdominal pain 

6.  Usg findings 

7.  Leucocytosis 

8.  Guarding/rigidity. 

9.  Elevated temperature 

10.  Time taken for appearance of flatus 
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HISTORICAL REVIEW 

- In 1492, Da Vinci described it as orchid in his drawings. He 

compared it to an appendage resembling ear. 

-  Berengarius  carpus was the first person, a professor of surgery 

at Pavia and Bologna to give a description of vermiform appendix 

as an anatomical structure. He found it as an addiamentum at the 

end of caecum empty within  and less than the smallest finger of 

hand in breadth 

-  Vesalius insisted on calling the appendix as vermiformis because 

of its true blind pouch nature 

-  Fallopius in his writings in 1961 first compared to to a worm. 

-  Bauhin (1579) proposed that appendix has got a function; as a 

receptacle for the faeces. 

 Laurentiue, (1600); Vidus Vidius; Fabricius ab Aquapendente; 

Morgani (1706); Verheyn, (1710); Santorini, (1724); Vosse (1749); 

Weitbrecht, (1747); Haller, (1778); and Sapatier, (1781); all names of 

anatomists to be mentioned with, added more or less insignificant ideas 

regarding the structure of the appendix. 
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 In 1886 Reginald Fitz correctly identified the appendix as the 

primary cause of right lower quadrant inflammation. He coined the term 

appendicitis and recomme- nded early surgical intervention of the 

disease.  

 

 Richard Hall reported the fist survival of a patient after removal of 

a perforated appendix , which focused attention on the surgical treatment 

of acute appendicitis. 

 In 1889, chester Mc Burney described the characteristic migratory 

pain and localization of the pain along an oblique line from the anterior 

superior iliac spine  to the umbilicus.  



 

     In 1894, Mc Burney described a right lower quadrant muscle splitting 

incision for the surgical removal of the appendix.

       Kurt Semm in 1982 was the first on

appendicectomy.  

- In 1735 Claudius Amyand perfor

appendicectomy

- John Parkinson was able to give a good description of fatal 

appendicitis in 1812.
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In 1894, Mc Burney described a right lower quadrant muscle splitting 

incision for the surgical removal of the appendix. 

Kurt Semm in 1982 was the first one to report laparoscopic 

 

In 1735 Claudius Amyand performed the first successful 

cectomy 

John Parkinson was able to give a good description of fatal 

appendicitis in 1812. 

In 1894, Mc Burney described a right lower quadrant muscle splitting 

e to report laparoscopic 

med the first successful 

John Parkinson was able to give a good description of fatal 
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- In 1880 Robert Lawson Tait made the first diagnosis of 

appendicitis and surgically removed the appendix. 

In 1991 Pier A, Gotz F, Bacher C., published the first large series 

of laparoscopic appendicectomies for acute appendicitis and , 

demonstrated that the procedure could be applied to most cases of 

appendicitis with a high degree of success, a low complication rate, 

operative speed comparable to a traditional open appendicectomy. 

In 1992 Attwood sehill and et al in his study concluded that 

laparoscopic appendicectomy is superior to open appendicectomy in 

terms of hospital stay ,post operative complication and return to normal 

activities and is recommended as a approach of choice in case of acute 

appendicitis. 

In 1997 Gurbas at, Peetz me et al concluded in pregnant women 

that laparoscopic appendicectomy does not increase in maternal and fetal 

morbidity or mortality as compared to open appendicectomy. 

In 1998 Heikkinen T. J. et al compared the outcome and cost 

effectiveness of laparoscopic appendicectomy Vs open appendicectomy. 

19 patients underwent lap appendicectomy and 21 underwent open 

appendicectomy. They found that median operating time of laparoscopic 

appendicectomy was 91 min and open was 82 min. No difference in post 
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operative pain or fatigue was noted. Return to normal activities was 14 

days in case of lap. Appendicectomy compared to 26.5 days in case of 

open and the hospital cost for lap. Appendicectomy was $8538 compared 

to open $6788. Hence, concluded that laparoscopy appendicectomy was 

as safe as open, the hospital cost are higher but laparoscopic 

appendicectomy offers significant cost saving to the payer for working 

patient because of early resumption of work. 

A prospective evaluation of laparoscopic surgery for acute 

appendicitis over a 6 month period is reported. 65 patients with signs & 

symptoms of appendicitis necessitating surgery were assigned to the open 

or laparoscopic modality. The result suggested that emergency 

laparoscopic appendicectomy should be explored further as an alternative 

to open surgery for acute appendicitis. 

A comparative study concluded that laparoscopy is a useful adjunct 

to the management of patients with a presumed diagnosis of appendicitis. 

A total of 155 patients suspected to have acute appendicitis were 

studied to compare laparoscopic and conventional operations. There were 

no intra operative complications. Reintroduction of normal diet & 

discharge from hospital occurred earlier after laparoscopic than open 

surgery (P <0.05). The requirement of analgesia after successful 
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laparoscopic surgery was less than that after open appendicectomy, but 

the difference was not significant. The incidence of wound infection was 

reduced after the laparoscopic procedure (P = 0.06). It concluded that 

laparoscopic appendicectomy is practical and may have advantages over 

the open method. 

A meta-analysis of 35 randomized controlled trials revealed that 

the operating time was significantly longer for laparoscopy and hospital 

stay was shorter. Operating time reduced markedly for laparoscopy on 

subgroup analysis. The risks of postoperative ileus and wound infection 

are lower for laparoscopy. It concluded that laparoscopic appendicectomy 

is a safe and effective method of treating acute appendicitis. 

A study comparing the two procedures concluded that patients who 

underwent laparoscopic appendicectomy have a shorter duration of 

analgesic use and an earlier return to full activities postoperatively when 

compared to patients who underwent open appendicectomy. 

253 patients with acute appendicitis were randomized into three 

groups. 

Laparoscopic appendicectomy with an endoscopic linear stapler 

(LAS on 78 patients, laparoscopic appendicectomy with catgut ligatures 

(LAL) on 89, and open appendicectomy (OA) on 86. It concluded that, 
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laparoscopic appendicectomy has distinct advantages. The laparoscopic 

procedure produces less pain (2.01) and allowed more rapid return to 

normal work, and LAS required a shorter hospital stay. The only 

disadvantage of laparoscopic approach is the increased operative time 

compared to open method. 

A meta-analysis of randomized control trials concluded that, 

laparoscopic appendicectomy offers significant improvement in 

postoperative outcome at the cost of a longer duration of operation. 

In a randomized control trial involving 583 consecutive patients, 

301 patients were allocated to open appendicectomy and 282 to 

laparoscopy, 65 of who required conversion to open appendicectomy. It 

concluded that hospital stay was equally short. Laparoscopic 

appendicectomy was associated with fewer wound infections, faster 

recovery, earlier return to work and improved cosmesis. 

A study of randomized control trials, concluded that the therapeutic 

outcomes favoring laparoscopic appendicectomy include reductions in 

wound infection rate, post operative pain on day 1, length of hospital 

stay, time to return to normal activity, earlier return of normal bowel 

function and overall cost. 
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A retrospective study of 43,757 patients concluded, laparoscopic 

appendicectomy has significant advantages over open appendicectomy 

with respect to length of hospital stay, rate of routine discharge, and post 

operative  morbidity. 

A study of prospective, randomized clinical trial found that, the 

laparoscopic procedures produce less pain, required a shorter duration of 

hospital stay and allowed a more rapid return to full activities. 

 Laparoscopic appendicectomy presents as a safe and an effective 

alternative to open surgery when utilized in a competent manner. 

Advantages including a shortened hospital stay, reduced incidence of 

wound infection, and hastened convalescence justify a moderately 

increased operating room expense secondary to advanced 

instrumentation. 

 In another study done, laparoscopy had the distinct advantage of 

picking up additional pathology which included intra-abdominal bowel 

adhesions, ovarian cysts, Meckels diverticulum, & ectopic pregnancy. 

S.Laine a Rantal et al concluded that younger women with right 

iliac fossa pain laparoscopic can give precise diagnosis and reduce the 

rate of negative appendicectomy.  
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Utpal de concluded in his study that laparoscopic appendicectomy 

was associated with low incidence of wound infection, faster recovery, 

earlier return to work and improved cosmesis. 

Fukani Y Asuyu Hase Gava et al concluded in his study that 

laparoscopy appendicectomy for perforated appendicitis is a safer 

procedure that may prove to have significance clinical advantage over 

convention open appendicectomy. 

In 2007 Yong JL, Law WL, Lo CY, et al during their study period 

82 patients underwent LA (Group A) and 119 underwent OA (Group B). 

The median durations of surgery in Group A and Group B were 80 

minutes (range, 40 to 195) and 60 minutes (range, 25 to 260), 

respectively (P<0.005). Postoperative complication rates were 

comparable between the 2 groups (13.4% in Group A versus 15.8% in 

Group B). The median hospital stay for patients in Group A and Group B 

were 3.0days (range, 1 to 47) and 4.0 days (range, 1 to 47), respectively 

(P = 0.037). Hence they conclude that routine laparoscopy and LA for 

suspected acute appendicitis is safe and is associated with a significantly 

shorter hospital stay compared to open appendicectomy. Other intra-

abdominal pathologies can also be diagnosed more accurately with the 

laparoscopic approach. 
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In 2010 Wei HB,  Huang JL,  Zheng ZH, Wei B et al. They 

enrolled 220patients: 108 to undergo OA and 112 to undergo LA. The 

hospital stay of 4.1 ±1.5days for the LA group and 7.2 ±1.7 days for the 

OA group, and the difference was statistically significant (p < 0.05). 

Laparoscopic appendectomy remained associated ±10 h; p < 0.05), to 

normal activity (LA, 9.1 ± 4.2 days vs. OA, 13.7 ± 5.8 days; p < 0.05), 

and to work (LA, 21.2 ± 3.5 days vs. OA, 27.7 ± 4.9 days; p < 0.05). 

Wound infections were more common after OA than after LA. 

Postoperative ileus occurred with frequencies of 0% in the LA group and 

7.4% in the OA group (p < 0.05). The rate for overall complications was 

significantly lower in the LA group. Hence they concluded Laparoscopic 

appendectomy is a useful tool in the treatment of acute appendicitis. Its 

advantages lie in its minimal invasiveness, its better cosmetic outcome, 

its lower rate of complications based on surgical expertise and state-of-

the art equipment. It can be recommended as an adoptable method for the 

routine patient   with appendicitis. 

Shaikh AR, Sangrasi AK, Shaikh GA in their study provides 

certain advantages over open appendectomy, including short hospital 

stay, decreased requirement of postoperative analgesia, early food 

tolerance, and earlier return to normal activities.  
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In 2009 Yasmin Vellani,1 Shaheena Bhatti,2 Ghina Shamsi,3 

Yasmin et all: in their study a total of 49 patients' clinical charts were 

reviewed. Of these, 29 patients had laparoscopic appendectomies and the 

remaining 20 had open appendectomies. The mean post-operative stay in 

days was relatively shorter for laparoscopic appendectomy (1.97 ± 2.3) 

compared to open appendectomy (3.1 ± 1.8). The average time for the 

return of bowel movement was remarkably lesser for laparoscopic 

appendectomy (10.6 ± 8.2) hours than open appendectomy (21 ± 13) 

hours. Hence, our study found that laparoscopic appendectomy, although 

relatively expensive, is a safe and effective procedure for the removal of 

appendix over open appendicectomy. 

In 2009 Getha K R. Annappa  Kundva .Bhavatej concluded that 

laparoscopic appendicectomy was better than open appendicectomy with 

respect to wound infection rate ,early resumption of oral feeds, 

postoperative pain , lesser use of analgesics , postoperative hospital stay 

and return to normal activities. Although above mentioned advantage 

were at the cost of slightly increased duration of surgery and cost of 

surgery. 
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EMBRYOLOGY 

EMBRYOLOGY 

Ascending colon along with appendix is derived from midgut. 

Appendix is formed at the eighth week of gestation from the base of 

caecum as an out pouching and progressively along with ongoing gut 

rotation and assuming a more medial position. 

When there is a haulted rotation of appendix it causes a subcaecal, 

paracaecal or pelvic appendix. Appendix tends to be very short and broad 

along with the caecum, due to differential growth it assumes a tubular 

structure after 2 years. In lower animals it is considered as an 

underdeveloped distal end of a large caecum. 

In rare circumstances the caecum fails to migrate towards the right 

lower quadrant portion in which appendix can be found lying near to gall 

bladder. It may be found in left iliac fossa in cases of malrotation . 
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ANATOMY 

ANATOMY 

 Appendix is a narrow tube like structure which arises from the 

postero medial wall of caecum; 2 cms below ileocaecal junction. It is 

suspended by a peritoneal fold known as mesoappendix. Mesoappendix is 

shorter than the whole length of the appendix. Appendix is curled on its 

own body where mesoappendix terminates. This gives a coiled 

appearance and thus its named as vermiform because of its resemblance 

to a worm.  
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Function 

For a long time appendix was thought to be a vestigial organ with 

no known function. It is now recognized to have an immunological 

function. It is directly involved in secretion of immunoglobulins 

especially immunoglobulin A. 

Lymphoid tissue begins to appear in appendix 2 weeks after birth. 

It gradually increases for next 10 years and then it steadily declines with 

age. After 6th decade there will not be any lymphoid tissue. 

 Appendix lacks taenia coli even though it is a part of  large gut. It 

is devoid of appendices epiploicae and sacculations. 

Surface Anatomy 

The base of the appendix corresponds to a point 2 cm below the 

intersection between transtubercular and right lateral planes. 

The junction of the medial two thirds and lateral one thirds of a line 

extending from the umbilicus to the right anterior superior iliac spine 

roughly corresponds to the Mc Burneys point. It roughly corresponds the 

base of appendix. 
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Measurements 

 Approximate length of the appendix is between 2 cm and 20 cm. 

average length is 9 cm. the length constantly increases in young adult life 

and diminishes after mid adult life. 

Presenting Parts 

 Appendix has a base, body, tip and mesoappendix. The base arises 

2 cm below the ileocaecal junction and is connected to the posteromedial 

wall of the caecum. All three taenia coli converge to the base of the 

caecum and its confluence locates the base of the appendix. 

  

 Appendix has got a lumen which passes through the body to open 

to the caecum. There is an incomplete mucous fold, known as the valve 

of Gerlach which opens into the caecum. The least vascularised area of 

the appendix is the tip and based on its location, appendix can be 

classified under the following heads. 

Sub Caecal and Paracolic ( 11 O Clock )  

 It is present in two percent of all cases. In this appendix lies below 

the caecum and in close proximity to the ascending colon 
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Retrocaecal and Retrocolic ( 12 O clock) 

 This is the most common type of position and is seen in 60 % of 

cases. Appendix is seen behind the caecum and adjacent to the ascending 

colon. It may reach upto the right kidney or the right lobe of liver if it is 

considerably long. In this presentation the appendiceal tip coincides with 

12 o clock position. 

Splenic Type ( 2 O clock ) 

 It is present in two percent of cases. The tip of the appendix passes 

upwards and medially in front or behind the terminal part of ileum. It is 
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the most gangrenous of all types in terms of complications. It spreads to 

the general peritoneal cavity. 

Promontoric Type ( 3 O clock ) 

 It is the most rare type. In this the tip of the appendix will be lying 

in direct relationship to the sacra promontory. 

Pelvic Type ( 4 O clock ) 

  It is present in approximately 30 percent cases. It is the second 

commonest position. The tip passes more medially and inferiorly and 

traverses the right pelvic brim. In females it may be in direct relation with 

right uterine tube ovary or broad ligament. 

Ectopic Type 

 Due to a defective rotation of the midgut appendix and caecum 

may be positioned in left iliac fossa.  

 The mesoappendix is a triangular shaped peritoneal fold attached 

along the entire vermiform appendix. It is derived from the posterior layer 

of mesentery of the ileum. Along the free margin of mesoappendix, the 

appendicular vessels passes. 
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Arterial Supply 

 Appendix is supplied  by appendicular artery. It is the branch of the 

inferior division of ileo colic artery. The artery supplies the entire organ 

after passing posteriorly to the terminal part of the ileum. It provides a 

recurrent branch which supplies the base after which it anastomoses with 

posterior caecal artery. Appendicular artery is an end artery. In cases of 

acute obstructive appendicitis gangrenous changes are observed in the tip 

because the tip is the least vascularised area. 

 

Venous Drainage 

 Venous drainage is through the appendicular veins. Appendicular 

veins are located in the mesoappendix and accompanies the appendicular 

artery which further drains into ileocolic veins which drains into superior 

mesenteric veins. 



 

 

22 
 

Lymphatic Drainage 

 

 Appendicular wall and mesoappendix holds numerous lymphatic 

vessels. Approximately 8 – 15 lymphatic vessels passes through the 

mesoappendix. They all drain into the superior and inferior ileo colic 

nodes. Anterior and posterior lymphatic vessels drain the root of the 

appendix which drains into anterior and posterior ileo colic nodes. It 

further drains into the superior mesenteric nodes and which drains into 

celiac nodes. All the efferents drain to the lymph trunks in intestine which 

drains onto the cistern chili and thoracic duct. 

Nerve Supply 

 Parasympathetic nerve supply is derived from both the right and 

the left vagus. Sympathetic supply is from the superior mesenteric plexus 

and the preganglionic fibres arise from T10 segments of the spinal cord. 
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This is the reason behind the radiated pain to the umbilicus in 

inflammation of appendix. 

Structure Of Appendix 

 There are four coats of the appendix from outside to inside – 

serous, muscular, submucous and mucous.  

 Serous layer covers the entire appendix except the margins where 

the mesoappendix is attached. It is derived from the peritoneum. 

 

 The muscle layer comprises of the inner circular layer and outer 

longitudinal layer of smooth muscles. There are certain areas where the 

muscles are not complete which forms hiatus muscularis; through this gap 

infections inside the lumen may communicate to the peritoneal surface. 
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      The submucosa contains the numerous lymphatic follicles and loose 

areolar tissue. Hence appendix is considered as abdominal tonsil. 

  The mucous membrane consists of the following layers from 

outside to inside 

- Muscularis mucosa 

- Lamina propria 

- Surface epithelium 

The surface epithelium is composed of simple columnar cells, 

enterochromaffin cells and goblet cells. It is devoid of any villi. The 

appendiceal lumen may be obstructed by faecoliths at times. 

The structural details of the appendix suggests that it is not a 

vestigial organ but an organ with specialized functions, the reason of 

which is not much understood in humans. 
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INCIDENCE 

The lifetime risk of undergoing appendicectomy is 12 % for men 

and 25% for women with approximately 7 % of all people undergoing 

appendicectomy. Over the last 12 year period appendicectomy rates 

decreased in parallel with a decline in acute appendicitis. The mean age 

of presentation of acute appendicitis is 31.3 years. Male : female ratio is 

1.2-1.3 : 1. 

Even with technically advanced methods like CT, ultrasound the 

rate of misdiagnosis of appendicitis is 15.3%. The number of 

misdiagnosed cases are higher in women than in men.  
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AETIOLOGY 

 

AETIOLOGY 

 There is no distinctive theory regarding etiology of acute 

appendicitis. Increased intake of junk foods having high amount of 

refined carbohydrates and less consumption of dietary fibers is 

implicated. It is more common in the western world due to high intake of 

animal fats and low dietary fibres. The incidence is on the rise in 

developing countries where western type of diet is becoming increasingly 

popular. This is in contrast to the decreased incidence of appendicitis in 

developed countries. 

 No single organism has been isolated to be responsible for 

appendicitis. While appendicitis is clearly associated with bacterial 

proliferation. Mostly it is similar to intestinal flora; a mixed growth of 

aerobic and anaerobic organisms. Triggering factors for the initiation of 

the pathology remains controversial. Obstruction of appendiceal lumen is 

widely held to be responsible as one of the main initiating factors of acute 

appendicitis; while in some other cases a stricture or a faecolith may be 

the initiating factor.  
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 A faecolith can be composed of an inspissated faecal material, 

bacterial end product debris or calcium phosphate deposits. Prophylactic 

appendicectomy can be done in patients when a faecolith is found out as 

an incidental finding. Chronic inflammatory processes in appendix may 

lead to a stricture formation. Intestinal obstruction by an intestinal tumour 

can be rarely a cause of acute appendicitis. Oxyuris vermicularis can 

proliferate in the appendix and can obstruct the lumen. 
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PATHOLOGY 

PATHOLOGY 

 The most commonest triggering factor for obstructive appendicitis 

is obstruction of appendiceal lumen. Continuing obstruction may lead to 

appendiceal gangrene and perforation. In most cases of acute appendicitis 

appendix lumen is patent even in the presence of mucosal inflammations. 

Since vast majority of cases are seen to be affecting young adults and 

children, a viral etiology can be implicated for the inflammatory 

response. 
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 An inflammatory process triggers the immune system which causes 

lymphoid hyperplasia and which leads to narrowing of the lumen of 

appendix and causes obstruction. After obstruction sets in there will be 

continued mucous secretion and inflammatory exudation increases the 

intraluminal pressure. It obstructs the lymphatic outflow, oedema and 

mucosal ulceration.  

 Once obstruction sets in, continued mucus secretion and 

inflammatory segregates starts to build up which eventually increases 

intraluminal pressure which leads to the obstruction of lymphatic outflow. 

Mucosal oedema and ulceration also develops which paves way for 

bacterial translocation towards submucosa. Regression may occur at this 

point either spontaneously or in response to medical therapy. If the 

situation progresses further distension of the appendix maybe one of the 

causes for venous obstruction and leads to ischaemic changes of 

appendix. With ischaemic changes setting in, bacterial invasion occurs 

through muscular layer and submucosa, giving rise to acute appendicitis. 

Furthermore, and because of the continuing pathology which  produces 

irreversible ischaemic changes of the appendicular wall and leads to 

gangrenous changes with free bacterial contamination of the peritoneal 

cavity. Secondary to this, the greater omentum and small bowel loops 

become adherent to the inflamed appendix which acts as a natural barrier 
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against the spread of peritoneal contamination which gives rise to a 

phlegmonous mass or a paracaecal abscess. Sometimes appendiceal 

inflammation may resolve giving rise to a distended mucous filled organ 

termed as a mucocoele of appendix. 

 Probabilities of developing a full fledged generalized peritonitis is 

a great threat of acute appendicitis. Peritonitis occurs due to free 

migration of bacteria across a gangrenous appendix or a perforated 

appendix or appendicular abscess. Factors   favoring this process 

comprises old age, immunosuppression, pelvic appendix and previous 

abdominal surgeries that limits the mobility of greater omentum to work 

as a physiological barrier to contain the infection in and around. This 

condition is manifested as diffuse peritonitis and systemic sepsis.   

BACTERIOLOGY 

 The bacterial population found inside a normal appendix is 

somewhat more or less similar to that of a colon. All organisms 

comprising appendiceal flora remains similar except porphyromonas 

gingivalis. This bacteria is mainly seen only in adults. The bacterial 

cultures seen in acute appendicitis and its related complications is seen to 

be similar to somewhat like that seen in diverticulitis. The most 

commonly noticed organisms in acute appendicitis and appendicular 
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abscess are escherchia coli and bacteroides fragilis. But sometimes a wide 

range of facultative and anaerobic bacteria and mycobacteria may also be 

present. Appendicitis is believed to be a polymicrobial infection. 

        As long as the bacterial flora is known, broad spectrum antibiotics 

are preferred. Peritoneal culture is usually done in patients with severe 

immunocompromised status and for patients who develop any further 

complications. Prophylactic antibiotic administration prior to the 

procedures is observed to be effective in the prevention of post operative 

wound infection and abscess formation. Antibiotic coverage is preferred 

over 48-72 hours in cases of non perforated appendix. For cases in which 

perforation was found out 7-10 days of antibiotic therapy is continued. 

Parenteral antibiotics are continued till leucocytosis comes down and 

patient is afebrile for a time of more than 24 hours.  
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CLINICAL MANIFESTATIONS 

 

CLINICAL MANIFESTATIONS 

History 

Diffusely localized and sudden in onset of colicky abdominal pain 

is one of the classical features of acute appendicitis. It is due to continued 

inflammation affecting mid gut viscera due to appendiceal inflammation. 

Pain is usually described in the periumbilical region as is sometimes seen 

in acute intestinal obstruction but less in intensity. It may also present 

with central abdominal pain and discomfort, associated with anorexia, 

nausea and vomiting due to peritoneal irritation. Anorexia is a constant 

clinical feature in young age and is useful in diagnosis. Patients often 

gives a similar history in the past which settled by conservative means. A 

family history may sometimes give a clue to positive correlation. 

With continuing process of inflammation, the parietal peritoneum 

overlying and adjacent to the appendix becomes irritated and produces 

more localized pain over right iliac fossa. It may be explained by the 

patient as a change in character and type of pain. Usually coughing or 

forceful respiration involving sudden straining of abdominal wall muscles 

may produce right iliac fossa pain. 
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       The classic type of pain as described in books is only found in 

50 percent of patients presenting with acute appendicitis. A typical 

presentation include pain in right hypochondrium, diffuse pain, 

paraesthesia over right iliac fossa, diarrhoea, suprapubic discomfort as 

cused by a inflamed pelvic appendix. In this case tenderness is usually 

elicited by a per rectal examination. 

During the initial 6 hours of acute appendicitis, there is rarely any 

alteration in temperature and pulse rate; after which slight pyrexia may be 

seen associated with increased pulse rate . 20 percent of patients may not 

have any evidence of pyrexia or tachycardia. In children other causes of 

pyrexia such as mesenteric adenitis is to be ruled out. 

In usual settings, two clinical variants of acute appendicitis can be 

found; acute catarrhal ( non obstructive ) appendicitis and acute 

obstructive appendicitis. Obstructive appendicitis is characterized by a 

much more acute and severe course. Onset of symptoms is sudden and 

later may manifest as generalized abdominal pain. Temperature may be 

normal and vomiting may be present in which rare situations may mimic 

intestinal obstruction. 
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SIGNS 

SIGNS 

The diagnosis of acute appendicitis depends more on physical 

examination along with complete history of the presenting complaints. 

The most important features are fever, localized abdominal tenderness, 

guarding or rigidity, signs of peritoneal irritation like rebound tenderness. 

Most typical for the case of an acute appendicitis is the shifting type of 

pain from around the umbilicus to right iliac fossa. Close observation of 

abdominal wall respiratory movements may show limited movements of 

the abdominal wall overlying the right iliac fossa. Patient is enquired 

about nature and mode of onset of pain. Starting to palpate away from the 

site of pain and coming in an anticlock wise manner to the site of 

maximum tenderness shows the area of guarding classically over the Mc 

burney’s point. 

Deep palpation over the left iliac fossa may elicit tenderness in 

right iliac fossa, called Rovsings sign which is supportive of the diagnosis 

of acute appendicitis. Usually inflamed appendix lies over psoas muscle 

and patients tend to lie with right hip flexed for relief of pain which is 

known as psoas sign. Spasm of obturator internus is sometimes observed 

when an inflamed appendix lies in close proximity to obturator internus . 
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it can be elicited when hip is flexed and internally rotated. This 

manouevre causes pain in positive tests in the hypogastrium. Cutaneous 

hyperaesthesia may be demonstrable in right iliac fossa.  

Retrocaecal 

It presents as a silent appendix which rigidity may often may not 

be present and on applying deep pressure may not produce tenderness. 

This is because the pressure exerted on deep palpation fails to reach the 

inflamed appendix diu to a gas filled caecum. But sometimes tenderness 

can be elicited in loin and rigidity of quadratus lumborum is a proof. 

psoas spasm due to the inflamed appendix coming in contact with the 

muscle is enough to produce spasm and flexion at the hip joint. 

Hyperextension at the hip joint may produce spasm of the muscle to 

produce tenderness. 

Pelvic 

Sometimes diarrhea may be a presenting feature because of an 

adjacent lying inflamed appendix lying in contact with the rectum. In this 

case the classical features like Mc burneys tenderness and abdominal 

rigidity may be absent. In some cases tenderness can be elicited just 

above the symphysis pubis in both of these situations a per rectal 

examination reveals tenderness in rectovesical pouch or pouch of 
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douglas, especially when palpated towards the right side. When an 

inflamed appendix is lying in proximity to the bladder there may be an 

increased frequency of micturition.. spasm of obturator nd psoas muscles 

may be present when appendix is in the vicinity of these muscles. 

Postileal 

An inflamed appendix lies immediately behind the terminal ileum. 

It is the most difficult to diagnose because the pain is not of shifting type 

and diarrhea may be a constant feature. 

Features according to age 

Infants 

Acute appendicitis is relatively less common in infants and even if 

it is present they are unable to give an apt history.for this reason diagnosis 

may be delayed and complications related with an untreated appendicitis 

is often higher like perforation or rupture and also the morbidity. Diffuse 

peritonitis develops faster in this age group because greater omentum is 

underdeveloped in these age group and is not able to limit the spread of 

the infectious process 
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Children 

Vomiting is always observed to be a constant feature in children 

presenting with acute appendicitis as compared to other age groups. 

Children may have a total aversion to food. 

The Elderly   

Gangerene  and perforation are found to be much more common in 

elderly patients. Elder patients with low tone of abdominal wall or obesity 

may be having  gangrenous appendix with less evidence of it and may at 

times mimic subacute intestinal obstruction. With these features with 

coincident medical conditions there is a high morality and morbidity in 

this age group. 

The Obese 

Obesity is a hinderance towards the diagnosis of appendicitis. A 

delay in diagnosing with technical difficulty in operating a patient with 

obesity again adds up to the mortality. In these situation opening through 

a midline incision is considered appropriate. Laparoscopy is particularly 

useful in obese as it is useful in avoidin a larger incision. 
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Pregnancy 

Appendicitis is known to be the most common cause of acute 

abdomen in pregnancy. Diagnosis is complicated by a delay in 

presentation as classical clinical features are masked by an already 

distended abdomen. In pregnancy the caecum along with the inflamed 

appendix is pulled upwards to the right quadrant of the abdomen as 

pregnancy progresses through the second and third trimester of 

pregnancies. But pain in the right lower quadrant of the abdomen remains 

the presenting condition in most of the cases. Fetal loss occurs in 5 

percent of cases. 
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DIFFERENTIAL DIAGNOSIS 

 

DIFFERENTIAL DIAGNOSIS  

 Even  though acute appendicitis being a very common condition 

diagnosis may become very difficult at times. So in any case presenting 

with an acute abdomen suspecting appendicitis it is better to avoid certain 

conditions closely resembling appendicitis. The differential diagnosis 

differs with age; sex. 

Children 

 Most common conditions mimicking acute appendicitis are 

mesenteric lymphadenitis and acute gastroenteritis. Colicky type of pain 

may also be the presenting feature in mesenteric lymphadenitis and it 

may be associated with cervical adenitis also. It is difficult to distinguish 

meckels diverticulitis from appendicitis but sometimes symptoms can be 

left sided also. There may be an associated lower GI bleeding or an 

antecedental abdominal pain. 

 Intusussception may also present with similar features in the early 

stages. A mass can be palpated in the right lower quadrant and 

hydrostatic reduction is the treatment of choice.  
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 Henoch schonlein purpura may present with features of acute 

appendix but in that there may be a preceding respiratory tract infection 

rashes may be accompanied over the extensor surfaces of limbs and 

buttocks.the face is usually spared.  

 Right sided pneumonia and pleurisy may sometimes cause right 

sided abdominal pain and may mimic appendicitis 

Adults 

 Terminal ileitis when present in an acute form becomes difficult to 

distinguish from acute appendicitis. A preceding history of diarrhea 

weight loss, abdominal cramping may suggest a regional ileitis. Ileitis can 

be due to a crohns disease or yersinia infection. In suspicious cases serum 

antibody titre helps to differentiate  

         Right sided acute pyelonephritis often presents with right sided 

lower abdominal pain and an associated increased frequency of 

micturition. It may be a difficult condition to diagnose in women. The 

common features are tenderness in loin with fever and pyuria. There will 

be a preceding history of dyspepsia and a sudden onset of right sided 

pain. Rigidity and tenderness over right iliac fossa may be present in both 

conditions due to peritoneal irritation. Erect x ray of abdomen may reveal 

air under diaphragm in case of a perforation. 
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 Testicular torsion may be mimiced in an young adult. At times pain from 

a torsion testis can be easily referred to right iliac fossa. 

        Acute pancreatitis should betaken into consideration in young adults. 

Serum amylase or lipase level examination can differentiate between the 

two. USG or CT abdomen may be used to further substantiate the 

diagnosis  

Adult Female 

          Pelvic diseases mostly in child bearing age group may mimic acute 

appendicitis. The most common condition to be considered as differential 

diagnosis are pelvic inflammatory disease, mittleschmerz, torsion of 

ovarian cyst and ectopic pregnancy. 

Pelvic Inflammatory disease 

 PID includes a spectrum of conditions like salpingitis, 

endometriosis and tubo ovarian sepsis. Typical site of onset of pain is 

lower than that in acute appendicitis. There will be a preceding history of 

vaginal discharge,burning pain on micturition. Local examination 

findings may include cervical or adnexal tenderness on per vaginal 

examination. A high vaginal swab is to be obtained to rule out Chlamydia 

and gonorrhea infections. 
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Mittle schmerz 

 It is a colicky type of pain associated with midcycle rupture of a 

follicular cyst which produces lower abdominal pain. Systemic illness is 

relatively rare and diagnostic laparoscopy may be needed occasionally. 

Ectopic pregnancy 

 It is a very rare clinical condition to mimic appendicitis. It is highly 

unlikely that a ruptured ectopic pregnancy with evidence of 

hemoperitoneum with shock can be mistaken for acute appendicitis. But 

at times a right sided tubal abortion or an unruptured right sided tubal  

pregnancy may closely resemble appendicitis. A urinary pregnancy test 

may help to differentiate between the two there can also be cervical 

tenderness on per vaginal examination and there may be referred pain to 

the shoulder due to intraperitoneal bleeding. 

Elderly 

 Sigmoid Diverticulitis 

 In some patients colon may be placed to the right side of the 

midline when it has a long sigmoid loop. Pain and peritoneal irritation 

may closely resemble acute appendicitis. CT scan may help to 

differentiate between the two clinical conditions. 
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Carcinoma Of the Caecum 

 Carcinoma of the caecum may mimic acute appendicitis when it is 

obstructed or locally perforated. A history of abdominal 

discomfort,altered bowel habits or anaemia. 

 Some of the uncommon differential diagnosis includes : 

- Herpes infection 

- Metastatic carcinoma 

- Tabes dorsalis 

- Multiple myeloma 

- Osteoporotic vertebral collapse 

- Acute intermittent porphyria 

- Diabetes 

- Leukaemic ileocaecal syndrome  

      In perforated peptic ulcer contents leaked out through perforation pass 

through right paracolic gutter and to the right iliac fossa posing difficulty 

in diagnosis 
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APPENDICITIS IN HIV INFECTION 

 Incidence of acute appendicitis in AIDS patients is reported to be 

0.5 %.incidence is till more higher in general population. Clinical 

feautures and presentation of patients with acute appendix is similar to 

that of patients without HIV. Most of the hiv infected patients with 

appendicitis have fever, paraumbilical pain with radiation to right lower 

quadrant and rebound tenderness. Hiv infected patients do not present 

with leucocytosis because of the diminished immune response . 

 Risk of appendiceal rupture in patients with acute appendicitis is 

relatively high on HIV patients. It may be due to the delay in presentation 

due to poor immune response. Opportunistic infections associated with 

AIDS should also be considered in patients presenting with acute 

abdomen. It includes cytomegalovirus, tuberculosis, lymphoma, kaposis 

sarcoma and colitis. Spontaneous peritonitis may also be caused by 

opportunistic infections. Viral and bacterial colitis occur in a higher 

incidence in patients with HIV if ilaeocaecal junction is involved. 
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INVESTIGATIONS 

INVESTIGATIONS 

Laboratory Findings 

 Complete basic blood investigations is to be done. It is an 

important part in assessing the amount of inflammatory process and 

supporting the diagnosis, among which leucocyte count is one of the main 

factors assessed. Leukocytosis within the range of 10000 – 16000 cells / 

mm3 is usually found in a case of uncomplicated acute appendicitis with 

a mild polymorphonuclear predominance. It is uncommon for the white 

blood cell count to go beyond a count of 18000 cells / mm3. White blood 

cells above this level point to a more serious underlying situation like a 

perforated appendix or an abscess.  

 Urinary tract infection is to be ruled out after a urine specimen 

analysis. Some of the white blood cells or infection can be present from 

ureteral or bladder irritation as a result of inflamed appendix. 

Imaging Studies 

 Plain X ray of abdomen as done as a routine evaluation in a case of 

acute abdomen may not be helpful in diagnosing a case of acute 

appendicitis. Plane xrays may be found useful in ruling out other  
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conditions. Abnormal bowel gas pattern in a case of long standing acute 

appendicitis may be a non specific finding. A fecolith may sometimes be 

noted in radiograph, but if present is highly supportive of the diagnosis.  

 

X ray of chest is useful in ruling out a right sided pneumonia. 

 Barium enema and radioactively labeled leukocyte scans can be 

used in diagnosis. In barium enema if enema is seen as filled into the 

lumen of the appendix, appendicitis can be ruled out and no conclusion 

can be made out if it does not fill appendix. 
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 Another way for an accurate way of establishing a diagnosis of 

acute appendicitis is graded compression sonography. It is relatively less 

expensive and can be performed in a short time and does not require a 

contrast medium and is advisable in pregnant patients. In ultrasound 

appendix can be made out as a blind ending bowel loop arising from 

caecum which is non peristaltic. Diameter of appendix is measured in 

anteroposterior dimension. If a non compressible appendix more than 6 

mm in anteroposterior diameter is demonstrable it is considered as 

positive for acute appendicitis. 

 

        Visualization of an appendicolith confirms the diagnosis. 

Appendiceal wall thickening and the presence of periappendiceal fluid is 

highly suggestive. A demonstration of an easily compressible appendix 

seen as a blind ending loop excludes the diagnosis of an acute 
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appendicitis. Investigations are said to be inconclusive if appendix is not 

visualized. When a diagnosis of an acute appendicitis cannot be made out 

a survey of the other organs should be made out for alternative diagnosis. 

 In females of child bearing age a thorough survey should be made 

on pelvic organs. Ultrasound has got a sensitivity of 60 – 95 % and a 

specificity of 85 – 90 % in diagnosing acute appendicitis. It is more or 

less the same in children and pregnant woman. 

           There is high user dependency errors and bias when it comes on to 

the diagnosis of abscesses or perforation. A false positive scan result can 

occur and may be due to a dilated fallopian tube which may be mistaken 

for a inflamed appendix; inspissated stool can mimic appendicolith. 

           False negative results can be there when the inflammatory process 

is continued to the tip of appendix in retrocaecal appendicitis 
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           High resolution contrast tomography has been found to be  useful 

in the diagnosis of acute appendicitis. It is shown as a dilated appendix 

with a  thickened wall. Indications for inflammation are fat stranding, 

thickened mesoappendix and obvious phlegmon. A fecolith can be easily 

picked up but their presence is not very much suggestive of appendicitis. 

Arrowhead sign is an important suggestive sign. It is because of a 

thickened caecum which funnels the contrast agent towards the inflamed 

appendix. CT scan also find out other inflammatory processes mimicking 

appendicitis. 

 CT scan is found to lower the rate of negative appendectomies than 

a ultrasound scan. 

 Inspite of the usefulness of this technique, there are disadvantages 

also. CT scan is expensive, contraindicated in pregnancy and exposes 

patient to significant radiation. IV contrast is contraindicated in some 

patients with allergy and kidney diseases and while in some others they 

cannot tolerate the oral ingestion of luminal dye. 

Alvarado Scoring System 

 It is one of the scoring systems among the several scoring systems 

designed to assist the diagnosis. A score of 7 or more is strongly 

predictive of acute appendicitis. 



 

 

50 
 

            Symptoms                                                                        score 

Migratory RIF pain  1 

Anorexia 1 

Nausea and vomiting 1 

Signs 

 Tenderness    (RIF)  2 

 Rebound tenderness 1 

 Elevated temperature 1 

 Laboratory features  

 Leucocytosis 2 

 Shift to left 1 

 

           Patients having an equivocal score are subjected to further 

investigations using an abdominal ultrasound or CT to reduce the chances 

of negative appendectomies. Ultrasound examination is more useful and 

helpful in children and young adults especially when gynaecological 

pathology is suspected  and it has got a diagnostic accuracy of 90 %. 
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TREATMENT 

TREATMENT 

 Appendicectomy is the most preferred treatment for acute 

appendicitis. Since a long time it is observed that immediate surgical 

intervention is necessary to prevent the mortality of peritonitis. A short 

period of intensive pre operative antibiotics is found to be useful in 

patients with high morbidity. Intravenous fluids are given to counter the 

depletion of circulating fluid volume and urinary catheterization is 

necessary to assess the adequacy of fluids. There are studies suggesting 

that a single per operative dose of antibiotics reduces the incidence of 

post operative wound infections. Parenteral  antibiotics for the coverage 

of gram negative bacilli and anaerobic organisms is advocated when 

peritonitis or rupture is suspected.  

 Fever in children is to be treated vigorously with antipyretics in 

addition to parenteral antibiotics and intravenous fluids. With rational 

management and appropriate antibiotic administration cases of less severe 

appendicitis can be deferred with no increase in morbidity. But in cases 

of detected acute obstructive appendicitis, surgery should not be deferred 

as chances of complications are more. 
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Appendicectomy 

 Claudius Amyand, was the first person to successfully remove the 

inflamed appendix from the hernia sac of a boy in 1736. Lawson tait in 

may 1880 was the first surgeon to do a deliberate appendectomy. The 

first person to diagnose a case of acute appendicitis clinically was 

Thomas Morton. He draine an appendicular abscess and removed the 

appendix with full recovery. 

 Appendicectomy is to be performed under general anaesthesia or 

spinal anaesthesia with patient in supine position. Bladder is to be 

emptied by a continous drainage when laparoscopic technique is to be 

used. After positioning the patient on table and administering anaesthesia 

right iliac fossa should be palpated for evidence of any mass. If a mass is 

found out, surgery should be deferred to a later date and conservative 

management with antibiotics is to be followed to control the ongoing 

acute inflammatory process. 

 Draping and painting the abdomen should be done in such a 

fashion so as to allow the visualization of the part where incision is to be 

made or the requirement to extend an incision.  
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Conventional Appendicectomy 

 Open appendicectomy is done by grid iron incision which is the 

most widely used incision for appendicectomy. Mc Arthur described the 

grid iron incision. It is made passing through the Mc Burneys point. The 

incision lies 1/3rd above and 2/3rd below at the Mc Burney’s point.  

 

 It is made perpendicular line joining the anterior superior iliac 

spine and umbilicus. Mc Burneys point lies in the junction of inner 2/3rd 

and outer 1/3rd of this line. 
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 It roughly corresponds to the area of abdominal wall 

correspondingly overlying the base of appendix. In case of difficulty in 

identifying the appendix  grid iron incision can be converted to a 

Rutherford Morrison incision by cutting internal oblique and transverses 

abdominis muscles. 

 A transverse incision known as Lanz incision is becoming 

increasingly popular nowadays which is more superior in terms of  

exposure  and in cases where an extension of incision is needed.  
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 The incision is made 2 cm below the umbilicus with the centre of 

incision being midinguinal and midclavicular line. If  better view is 

required incision can be extended medially with transaction of rectus 

abdominis muscles. 

 When a confirmed diagnosis of acute appendicitis is not possible to 

be made out a lower midline incision is preferred over a right paramedian 

incision. It gives a better view of the pelvic structures. It is particularly 

useful when there is distended  bowel loops as in a case of intestinal 

obstruction. A right lower paramedian incision although widely practiced 

is difficult to extend and closing of the wound is also difficult and has 

less access towards pelvic organs. 
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 Morrison’s incision is found to be useful in a case of retrocaecal 

appendix. It is a muscle cutting incision or a lateral extension of a 

paramedian incision. All layers are to be divided along the line of 

incision. 

 Removal of Appendix 

 After approaching the peritoneal cavity, caecum is identified by 

taenia coli and convergence of the three taenia coli is identified to 

approach the base of appendix. Caecum is slowly mobilized and appendix 

is caught hold with a finger or a swab or an instrument. 
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  Finger may be used to gently break the adhesions and appendix can 

be delivered out through the wound by gently hooking around it. It is 

advisable to handle appendix using a tissue holding forceps like a 

babcock’s or a lanes forceps. Then mesoappendix is ligated in many 

places after dividing tiny branches of appendicular artery , clamping and 

ligating it. 

 

           After appendix is completely made free from mesoappendix it is 

crushed near its junction with the caecum by artery and an absorbable 

suture is tied around just above the crushed part. Appendix is transected 

just above where suture is tied. A purse string or Z suture may be applied 

around the base of transected appendix so as to bury it. Bites are taken 
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through the seromuscular layer over the caecum 2 cms above and below 

the appendiceal stump. But most of surgeons believe that the invagination 

of the appendiceal stump is not necessary. 

Methods Adopted In Special Circumstances 

 In cases where the appendix is found to be friable and edematous it 

is not advisable to be crushed, but ligated very close to the caecal wall to 

occlude the lumen after which appendix can be transected. Furthermore 

closure can be done by extra layer of interrupted seromuscular sutures to 

invagiante the stump also. 

           When the caecal wall is found to be edematous and inflamed it is 

better to avoid taking a purse string sutures to avoid cutting through the 

caecal wall. 

Retrograde Appendicectomy 

  It is done in cases of retrocaecal appendicitis or in densely adherent 

appendicitis. In this method base of the appendix is freed from 

mesoappendix and transected and dissection is carried out towards the tip 

of appendix. Appendicular artery is then ligated and stump is invaginated 

through purse string sutures. Lateral peritoneal attachments of the caecum 

may need to be divided 
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Drainage Of Appendicular Abscess 

 If adequate peritoneal lavage is given then it is not really necessary 

to do a definitive drainage procedure. But if continous secretion of 

purulent fluid is suspected the a soft silastic drain may be used through a 

separate stab incision.   

Management Of Appendicular Mass 

 If an appendicular mass is found out with satisfactory conditions of 

the patient, a conservative Ochsner Sherren regimen is the treatment 

adopted widely. It is based on the policy to avoid unnecessary surgical 

intervention because of an already localized infection. In practical terms 

it will be impossible to find out the appendix and dissect it out. 

Inadvertent surgical intervention may give rise to a fecal fistula. It is 

important to decide as to when to stop the conservative management and 

proceed for a surgical intervention. They are increasing signs of 

generalized peritonitis, increasing size of appendicular mass or a rising 

pulse rate. Abdomen is regularly examined with periodic palpation and 

abdominal girth charts. An appendicular abscess if found out on CT 

should be drained under guidance. Failure of the mass to resolve should 

raise doubts carcinoma or Crohn’s disease. 90 % of cases of appendicular 

mass gets resolved using this regimen.  
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LAPAROSCOPIC APPENDICECTOMY 

 Laparoscopic or the minimally invasive methods is a method in 

which tiny incisions are made to approach the peritoneal cavity through 

which a camera and instruments are inserted into peritoneal cavity by 

means of which surgery is done. The camera gives a clear and magnified 

image of the area to be operated. 

 Advantages of laparoscopic appendecectomy 

- Less complication 

- Short hospital stay 

- Low readmission rates 

- Less postoperative pain 

- Minimal scar 

Contraindications to Lap Appendicectomy 

- Low surgical expertise and hemodynamic instability are absolute 

contraindications to any laparoscopic procedure 

- Severe abdominal distension is a relative contraindication because 

of poor field or obstructed view, complicated abdominal entry, 

bacterial peritonitis, multiple previous surgical procedures, 

pulmonary ailments, pregnancy, truncal obesity. Since laparoscopic 
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procedures are well advanced in regards to the surgical skills 

acquired surgeons have started to perform laparoscopic procedures 

even with relative contraindications. 

            It is important as to understand when to convert  laparoscopic 

procedure into an open method, when faced with intraoperative 

complications. Relative indications for conversions include the 

following. 

- Dense adhesions 

- Bacterial peritonitis 

- Inability to visualize appendix 

- Gangrenous appendix 

- Haemorrhage 

- Tumour of appendix 

- Malrotation 

- Carcinoma or diverticula of caecum 

- Endometriosis 

- PID 

            Laparoscopic appendicectomy is performed under general 

anaesthesia. Pre operative administration of parenteral antibiotics is given 
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to cover gram negative and anaerobic organisms as usual as in open 

appendicectomy. 

Before starting the procedure it is to be checked as a routine 

whether all instruments are in the arena and whether all are functioning 

properly. 

The following laparoscopic instruments are needed in all cases of 

laparoscopic appendectomies. 

 Laparoscopy tower with all units 
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Laparoscopic light source 

 

Laparoscopic camera control unit 

 

CO2 insuflator 
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Laparoscopic HD camera 

 

Merriland forceps 

 

Grasper forceps 
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   Laparoscopic scissors 

 

Endoloops 
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5 mm trocars  

-  

10 mm trocars 

 

- Bipolar electrocautery 

- 0 degree or 30 degree HD laparoscope 

- Laparoscopic clip applier 

- Suction and irrigation 

      There are many different ways of carrying out a laparoscopic 

appendecectomy all of which involves similar basic steps of an open 

method; skeletanising mesoappendix, crushing and ligating the base of 

appendix; amputating the appendix and finally delivering out 
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Patient Postioning 

The patient is put on supine position on the operating table. A 

monitor is positioned on to the right hand side of the patient. 

A small curvilinear incision is made in the supraumbilical region 

through which a vere’s needle is inserted into peritoneal cavity and CO2 

is insufflated to create adequate pneumoperitoneum. 

After that a 10 mm port is inserted through the supraumbilical port 

through which a 0degree camera is inserted and a diagnostic laparoscopy 

is done to rule out any other causes of acute abdomen. 

Patient is put into steep trendelenberg position in order to place two 

other ports for 5 mm trocars 

First trocar is usually placed to the left of the midline above pubic 

ramus through a 1 cm long incision. Care should be taken to point the tip 

of trocar away from the dome of the bladder pointing towards the right 

shoulder 

The second 5 mm port is placed along the right mid clavicular line 

or 2 cm above and medial to right anterior superior iliac spine. With the 

direction of the light of the scope veins going through anterior abdominal 
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wall can  be highlighted to provide proper visualization so as to avoid 

injuring it while making a skin incision. 

         

After all the trocars have been placed, patient is tilted towards the 

left side while being in steep trendelenberg position. This helps the small 

bowel and mesentery to move away from the operating field by virtue of 

gravity. 

2 atraumatic non toothed graspers are inserted in through the 5 mm 

ports under camera guidance and the small bowel and mesentery are 

placed towards the left upper quadrant. This is for the better visualization 

of the field. Then taenia coli is identified over the ascending colon and 

followed upto the caecum where its confluence is made out to find the 

base of appendix. 
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- Using the grasper in the right side 5 mm port the tip of the 

appendix is caught hold and this gives a good view of the 

appendix and mesoappendix and base. 

 

- In some instances where there is a problem for visualization of 

the appendix due to a short ileocolic junction, caecum may be 

mobilized for a short distance. This is achieved by dissecting 

along the avascular plane, line of toldt. This can be done by use 

of electrocautery or harmonic scalpel. 

-  Ascending colon is lifted high up through the 5 mm port of the 

right anterosuperior iliac spine holding the colon up and out 

towards the left upper quadrant. 
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-  Mesoappendix is divided in the next step. Endoclips or 

electrocautery can be used for ligation. Electrocautery is preferred 

in our institution. 

- After thorough skeletanisation of meso appendix, next step is to 

ligate and transect the appendix.it can be done in two ways. 

Either by tying around with a Roeders knot or by a endostapler 

 

- In acutely inflamed mesoappendix, may be susceptible for 

bleeding in which case bleeding points need to be cauterized if 

warranted. 

- Check whether the endoclips or the suture applied for ligature is 

applied properly in place 



 

- Next step is to deliver the appendectomy specimen. An endobag 

is placed inside through the 10 mm 

over towards the right upper quadrant. Appendix is placed into 

the bag under vision. Endobag is retrieved through the 

supraumbilical wound.

- Thorough suction and irrigation is done after removing the 

specimen 

- All ports are removed

wounds. 

- Wounds are closed with 2
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Next step is to deliver the appendectomy specimen. An endobag 

is placed inside through the 10 mm camera port and positioned 

over towards the right upper quadrant. Appendix is placed into 

the bag under vision. Endobag is retrieved through the 

supraumbilical wound. 

Thorough suction and irrigation is done after removing the 

All ports are removed ang the gas filled is let out through the 

Wounds are closed with 2-0 vicryl 

Next step is to deliver the appendectomy specimen. An endobag 

camera port and positioned 

over towards the right upper quadrant. Appendix is placed into 

the bag under vision. Endobag is retrieved through the 

Thorough suction and irrigation is done after removing the 

ang the gas filled is let out through the 
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POST OPERATIVE COMPLICATIONS 

 Post operative complications following appendecectomy have 

become uncommon these days due to the good post operative care. 

Wound Infection 

 Occurs  in 5-10 % of patients. It is still the most common 

postoperative complication. It occurs on fourth or fifth post operative day 

or soon after discharge. Bacteroides are the predominant species and 

antibiotic coverage over gram negative and anaerobic organisms will 

suffice 

Intrabdominal abscess 

 It has become a relatively rare complication with the judicious use 

of parenteral antibiotics. A high grade fever developing 5 – 7 days after 

surgery suggests an intra abdominal abscess. A CT scan can be helpful in 

diagnosis. Percutaneous drainage under guidance is to be done at the 

earliest. 

Ileus  

       A persistent ileus following surgery is to be expected depending on 

the handling of the bowel. But continuing ileus for 5 days or more with 

fever is suspicious of sepsis. 
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Respiratory Complications  

 Respiratory infections are rare in the absence of pre existing 

respiratory diseases. Adequate analgesia can  reduce the incidence . 

Venous Thrombosis & Embolism 

 These conditions may be seen in the elderly and women or those 

taking oral contraceptive pills. Prophyllatic measures are to be taken in 

selected cases 

Faecal Fisula 

 Leakage from appendicular stump occurs rarely but may occur 

when caecal wall is breached in pre existing inflammation. A fistula may 

occur in Crohn’s disease 

Intestinal Obstruction 

 This is the one of the most common late complications of 

appendicectomy. Band adhesions are found to be the most common cause 

most commonly single band. Chronic pain in right iliac fossa after 

appendectomy is the common symptom of adhesion formation. 

Diagnostic laparoscopy is found to be of value in diagnosis. The 
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incidence of small bowel obstruction associated with appendicitis was 

found to be 2.8 %. 

Effects Of CO2 Pneumoperitoneum 

- Pneumoperitoneum is when the peritoneal cavity is insufflated with 

CO2 of approximately 15 mm hg. 

- Most commonly used gas is CO2 because of its  

1. non combustibility and usage of cautery is safe 

2. low solubility in blood and less reactivity with soluble 

buffering systems 

- A CO2 dependent widening of intercellular junctions in 

peritoneum is responsible for the systemic absorption which leads 

to systemic acidification. 

- Systemic acidification occurs when partial pressure of CO2 is more 

than 55 and at increased intraperitoneal pressures of more than 15 

mm hg which can cause pulmonary hypertension and arrhythmias. 

Cardiovascular Effects Of Increased Intra Abdominal Pressure 

- Increased intra abdominal  pressure causes decreased venous return 

which causes a decreased preload and a decreased cardiac ouput 



 

 

75 
 

- These effects are exaggerated by an intra abdominal pressure of 

more than 15 mm hg and a reverse trendelenberg position 

- Increased intra abdominal pressure can produce increased 

hemodynamic stress 

Respiratory Effects Of Increased IAP 

- Increased intra abdominal pressure displaces the diaphragm in a 

cephalad way which causes an increased inspiratory pressure and 

volume which leads to compression of  basilar lung segments 

which leads to a decreased functional residual capacity which leads 

to an alveolar dead space which causes a ventilation perfusion 

mismatch. 

- Increased intra abdominal pressure causes a decreased vital 

capacity 

- With trendelenberg position increased intra thoracic pressure may 

be worsened which may exacerbate GERD and COPD. 

- In patients with COPD with impaired compensatory mechanisms 

there is high risk of hypoxaemia and considerable hypercapnia. 

Renal Effects Of Increased Intra Abdominal Pressure 
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- Various studies have shown a 35 – 60 percent decrease in renal 

blood flow with increased intra abdominal pressure during 

pneumoperitoneum. 

- Decreased renal blood flow leads to increased ADH and increased 

plasma rennin activity and increased serum aldosterone. 

- Increased serum aldosterone leads to oliguria 

- There are studies showing improvement of oliguria with 

desufflation 

Hepatic Effects Of increased Intra Abdominal Pressure 

- Increased intra abdominal pressure decreases hepatic blood flow 

- It can cause a transient increase in LFT with normal values coming 

after 72 hrs. 
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STATISTICAL ANALYSIS 

 

AIMS OF THE STUDY 

 To compare laparoscopic and open appendicectomy in terms of 

primary outcome measures. 

OBJECTIVES 

 It is a comparative study of laparoscopic appendicectomy versus 

open appendicectomy as a prospective hospital based study for evaluation 

of : 

- Hospital stay 

- Duration  of surgery 

- Post operative complications – infection, ileus 

- Pain and use of post operative parenteral analgesia 

- Abdominal pain 

- Usg findings 

- Leucocytosis 

- Guarding/rigidity. 

- Elevated temperature 

- Time taken for appearance of flatus 



 

 

78 
 

MATERIALS AND METHODS 

There were 186 cases of appendicitis operated in all surgical units 

in Coimbatore medical college hospital during the period of July 2013 to 

September 2014. 

For this perspective study 50 cases in the age group of 13 to 60 

were taken. 

Study design : prospective comparative study on 50 patients who 

underwent appendicectomy 

INCLUSION CRITERIA 

- All patients presenting with right lower quadrant pain, nausea, 

vomiting and abdominal guarding and rigidity with radiological 

evidence of acute appendicitis 

- Age more than 12 

EXCLUSION CRITERIA 

- Pregnancy 

- Hemodynamic instability 

- Chronic medical illnesses- diabetes mellitus, CAD, COPD. 
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- Coagulation disorders 

- Previous laparotomy 

- Ascites 

- Morbidly obese 

- Palpable mass in right lower quadrant 

- Inability to give informed consent due to mental disability. 

For all the patients who were subjected to the clinical examination, 

complete basic investigation, detailed history, x ray chest, x ray abdomen, 

ECG, USG abdomen were obtained.  

For all the cases taken for this study age and sex matching were 

done so as to avoid bias. 

Age and sex matching is done to avoid confounding factors and 

selection bias. A confounding factor is described as a third variable that 

can be associated to the dependent and independent variables. A role of 

matching is to increase the efficiency of the study rather than the validity 

  



 

S.No. Matched items

1 Male

2 Female
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Table No. 1 : Sex  Matching 

 

Matched items 
Open 

appendicectomy appendicectomy

Male 17 

Female 8 

male

female

open appendecectomy lap appendecectomy

Lap 

appendicectomy 

15 

10 

 



 

 

81 
 

Table No 3 

 

Sl.No 
Matched items  

(age group ) 

Open 

appendicectomy 

Lap 

appendicectomy 

1 13-20 8 5 

2 20 -30 7 11 

3 30 – 40 5 4 

4 40 - 50 5 4 

5 50 -60 0 1 
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        After obtaining an informed consent from patients, all were 

subjected to either  one of the following two surgical treatment 

modalities. 

 Group I 

         In  this group, 25 patients admitted and diagnosed as acute 

appendicitis were made to undergo open appendecectomy. In this an 8 cm 

long oblique incision; Mc Arthurs grid iron incision was made passing 

through the Mc Burneys point. Incision was deepened and opened in 

layers and peritoneal cavity was opened. Taenia coli is identified and 

followed upto the base of caecum to identify appendix. Mesoappendix 

was skeletanised and base was crushed and transected. 

Group II 

            In this group of 25 patients who underwent laparoscopic 

appendecectomy, 3 ports were inserted after obtaining adequate 

pneumoperitoneum. One was a supraumbilical 10 mm port inserted just 

above the umbilicus through a curvilinear incision for a camera and one 

was a 5 mm port inserted towards the left of midline and another 5 mm 

port is inserted to the right of midline. 2 nontraumatic graspers are 

inserted through both 5 mm trocars and appendix is moblised adequately 
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and mesoappendix is cauterized. Base of the appendix is crushed and 

ligated and then it  is amputated. 

         All the patients were closely observed in their post operative period 

of stay till getting discharged and upto a period of 6 weeks for follow up 

on outpatient basis. 

OBSERVATIONS OF THE STUDY 

 The following were the observations made from this comparative 

study over a perios of 6 weeks and post operative hospital stay of all 

cases taken for this study. Data were obtained by clinical evaluation, 

history and from proforma. 

       The factors which were taken for the study were : 

- Conversion from lap to open appendecectomy 

- Duration of the procedure 

- Intensity of post operative pain using visual analogue scale 

- Number of days stayed in hospital in post operative period 

- Complications in post operative period suggestive of infections, 

bowel upset, nausea, vomiting or ileus. 
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- Amount of analgesia used in number of dosages. 

      A standard proforma was used to collect all the relevant information 

from the two groups of patients and data was compared and analysed 

using student T test and P value of less than 0.05 was considered 

significant.  
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STATISTICAL  ANALYSIS  AND  DISCUSSION 

     The primary outcome meausures of all the 50 patients who underwent 

laparoscopic appendecectomy and open appendecectomy were observed 

and compared. 

       All the variables observed in this study were compared statistically to 

find out either the percentage of occurrence or to find out the statistical 

significance between the observed outcomes. 

          In studies where descriptive variables were taken chi – square test 

was used to find out the difference. 

          In studies where continous variables were used T test was used to 

determine the statistical significance. 

  



 

1. Elevated Temperature

 In this comparison, 8 patients had elevated temperatures amongst 

25 patients in the group of open appendecectomy and 7 out of 25 patients 

from the group underg

temperature. 
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Elevated Temperature 

In this comparison, 8 patients had elevated temperatures amongst 

25 patients in the group of open appendecectomy and 7 out of 25 patients 

from the group undergoing laparoscopic appendecectomy had elevated 

Table No 3 

Open 

appendecectomy 
Lap. appendecectomy

Elevated temperature 8 

32 

 

open appendecectomy

lap appendecectomy

elevated temperature

In this comparison, 8 patients had elevated temperatures amongst 

25 patients in the group of open appendecectomy and 7 out of 25 patients 

oing laparoscopic appendecectomy had elevated 

Lap. appendecectomy 

7 

28 

 

elevated temperature



 

2.Guarding / rigidity

     Out of the 25 cases who underwent open appendecectomy 4 patients 

were found to have guarding or rigidity and out of the 25 cases who 

underwent lap appendecectomy 2 patients were found to have guarding 

prior to surgery. 
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2.Guarding / rigidity 

Out of the 25 cases who underwent open appendecectomy 4 patients 

were found to have guarding or rigidity and out of the 25 cases who 

underwent lap appendecectomy 2 patients were found to have guarding 

Table No. 4 

Open appendecectomy Lap. appendecectomy

 4 

16 

open appendecectomy

lap appendecectomy

guarding/rigidity

Out of the 25 cases who underwent open appendecectomy 4 patients 

were found to have guarding or rigidity and out of the 25 cases who 

underwent lap appendecectomy 2 patients were found to have guarding 

Lap. appendecectomy 

2 

8 

 

guarding/rigidity



 

3.Leucocytosis                                                                                                               

 In this out of 25 cases who underwent open appendecectomy

patients were found to have leucocytosis and 6 out of  25 patients who 

underwent laparoscopic appendecectomy were found to have elevated 

white blood cell count prior to surgery.
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3.Leucocytosis                                                                                                               

In this out of 25 cases who underwent open appendecectomy

patients were found to have leucocytosis and 6 out of  25 patients who 

underwent laparoscopic appendecectomy were found to have elevated 

white blood cell count prior to surgery. 

Table No. 5 

Open appendecectomy Lap. appendecectomy

7 

28 

open appendecectomy

lap appendecectomy

Leucocytosis

3.Leucocytosis                                                                                                                    

In this out of 25 cases who underwent open appendecectomy 7 

patients were found to have leucocytosis and 6 out of  25 patients who 

underwent laparoscopic appendecectomy were found to have elevated 

Lap. appendecectomy 

6 

24 

 



 

4.USG findings 

       Ultrasound findings were positive for 13 patients who underwent 

open appendecectomy and in 11 patients who underwent laparoscopic 

appendecectomy. 
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Ultrasound findings were positive for 13 patients who underwent 

open appendecectomy and in 11 patients who underwent laparoscopic 

Table No. 6 

Open 

appendecectomy 
Lap. appendecectomy

findings 13 

52 

open appendecectomy laparoscopic appendecectomy

+ve usg findings

Ultrasound findings were positive for 13 patients who underwent 

open appendecectomy and in 11 patients who underwent laparoscopic 

Lap. appendecectomy 

11 

44 

 
laparoscopic appendecectomy



 

5.Abdominal Pain

         16 out of 25 patients who underwent open appendecectomy had 

colicky type of abdominal pain as presenting complaint whereas 11 

patients out of 25 who underwent laparoscopic appendecectomy  

presented with abdominal pain.

Table No. 7 

 

Abdominal pain 

percentage 
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5.Abdominal Pain 

16 out of 25 patients who underwent open appendecectomy had 

colicky type of abdominal pain as presenting complaint whereas 11 

patients out of 25 who underwent laparoscopic appendecectomy  

presented with abdominal pain. 

Open appendecectomy Lap. appendecectomy

16 

64 

 

open appendecectomy

lap appendecectomy

abdominal pain

16 out of 25 patients who underwent open appendecectomy had 

colicky type of abdominal pain as presenting complaint whereas 11 

patients out of 25 who underwent laparoscopic appendecectomy  

Lap. appendecectomy 

19 

76 

 

lap appendecectomy



 

6. Duration  of procedure in minutes.

 Duration of the procedure was observed for 50 patients. Mean time 

was found to be 47.12 minutes for open appendecectomy and 29.12 

minutes for laparoscopic appendicectomy. Standard deviation was found 

to be 5.90 for open appendicectomy and 2.95 for laparoscopic 

appendicectomy. T value was found to be 13.64 and was observed to be 

strongly significant.
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6. Duration  of procedure in minutes. 

Duration of the procedure was observed for 50 patients. Mean time 

was found to be 47.12 minutes for open appendecectomy and 29.12 

minutes for laparoscopic appendicectomy. Standard deviation was found 

to be 5.90 for open appendicectomy and 2.95 for laparoscopic 

appendicectomy. T value was found to be 13.64 and was observed to be 

strongly significant. 

Table No. 8 

N mean S.D.

Open appendecectomy 25 47.12 5.90

Lap appendecectomy 25 29.12 2.95

mean time ( in mins )

lap appendecectomy

Duration of the procedure was observed for 50 patients. Mean time 

was found to be 47.12 minutes for open appendecectomy and 29.12 

minutes for laparoscopic appendicectomy. Standard deviation was found 

to be 5.90 for open appendicectomy and 2.95 for laparoscopic 

appendicectomy. T value was found to be 13.64 and was observed to be 

S.D. T value 

5.90 13.64 

2.95 - 

 

mean time ( in mins )
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7. Number of days stayed in post operative ward  

             Of all the 50 patients who underwent either open 

appendecectomy or laparoscopic appendicectomy,  number of days 

stayed in hospital was observed. Mean number of days for open 

appendicectomy was 3.20 days and 2.16 days for patients who underwent 

laparoscopic appendicectomy. Standard deviation was found to be 0.866 

for open appendicectomy and 0.687 for laparoscopic appendicectomy. T 

value was found to be 4.578 which is significant. 

Table No. 9 

 N mean S.D. T value 

Open appendecectomy 25 3.20 0.866 4.578 

Lap appendecectomy 25 2.16 0.687 - 

 

 Since two different sets of sample was considered and compared 

for a constant variable paired t test was applied to find out the statistical 

significance. Since T value was found to be significant null hypothesis is 

rejected. 



 

8.Complications in post operative period suggestive of infection / 

ileus. 

        Out of the 25 patients who underwent open appendicectomy, 10 

patients were found to have wound infection or ileus and 6 patients were 

found to have post operative complications among the group who 

underwent laparoscopic appendicectomy. Chi square t

out the statistical significance. Chi square value was found to be  0.146 

and p value was found to be 0.702 which was found to be insignificant.
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8.Complications in post operative period suggestive of infection / 

Out of the 25 patients who underwent open appendicectomy, 10 

patients were found to have wound infection or ileus and 6 patients were 

found to have post operative complications among the group who 

underwent laparoscopic appendicectomy. Chi square test was used to find 

out the statistical significance. Chi square value was found to be  0.146 

and p value was found to be 0.702 which was found to be insignificant.
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mean number of days
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Table No. 10 

N complications 

Open appendecectomy 25 10 

appendecectomy 25 5 

 

open appendecectomy laparoscopic 

appendecectomy

complications 

percentage 

40 

20 

 

complications 
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9.  Amount of analgesics used in number of dosage 

          Analgesics had to be given for the post operative pain till patient 

did not complaint of any further pain. It was observed that pain was more 

in intensity and sustained more for patients who underwent open 

appendecectomy than those who underwent laparoscopic 

appendecectomy. Mean number of dosages for those who underwent 

open appendecectomy was found to be 5.44 and mean number of dosages 

for those who underwent laparoscopic appendecectomy was 3.12. chi 

square value was found to be 17.92. p value is found to be 2.3 which was 

found to be significant. 

Table No. 11 

 N mean S.D. 

Open appendecectomy 25 5.44 1.0 

Lap appendecectomy 25 3.12 0.725 

 



 

10. Time taken for the appearance of bowel sounds/flatus

   Time taken for the appearance of flatulence or bowel sounds were 

observed for all the 50 patients who underwent laparoscopic 

appendecectomy and open appendecectomy. It was found out that mean 

number of days taken for the appearance of flatus for the ope

appendecectomy group was found to be 1.96 days and for those who 

underwent laparoscopic appendecectomy was found to be 1.88 days. 

Standard deviation was found to be 0.68 and 0.73 respectively for open 

appendecectomy and laparoscopic appendecectomy. P val

be less than 0.05 and was observed to be not significant.
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10. Time taken for the appearance of bowel sounds/flatus

Time taken for the appearance of flatulence or bowel sounds were 

observed for all the 50 patients who underwent laparoscopic 

appendecectomy and open appendecectomy. It was found out that mean 

number of days taken for the appearance of flatus for the ope

appendecectomy group was found to be 1.96 days and for those who 

underwent laparoscopic appendecectomy was found to be 1.88 days. 

Standard deviation was found to be 0.68 and 0.73 respectively for open 

appendecectomy and laparoscopic appendecectomy. P val

be less than 0.05 and was observed to be not significant. 

open appendecectomy lap appendecectomy

mean no. of dosages
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Time taken for the appearance of flatulence or bowel sounds were 
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appendecectomy and open appendecectomy. It was found out that mean 

number of days taken for the appearance of flatus for the open 

appendecectomy group was found to be 1.96 days and for those who 

underwent laparoscopic appendecectomy was found to be 1.88 days. 

Standard deviation was found to be 0.68 and 0.73 respectively for open 

appendecectomy and laparoscopic appendecectomy. P value was found to 
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Table No. 12 

N mean 

Open appendecectomy 25 1.96 

Lap appendecectomy 25 1.88 

 

open appendecectomy lap appendecectomy

S.D. 

0.68 

0.73 

 

lap appendecectomy



 

Age incidence 

        In the present study average age for acute appendicitis was found to 

be 33 years and this was found comparable to the study conducted by 

Guller, Harvey; a study conducted from the discharge abstracts of 43757 

patients in US community hospital disch

for acute appendicitis was found to be 31 years.
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DISCUSSION 

In the present study average age for acute appendicitis was found to 

be 33 years and this was found comparable to the study conducted by 

Guller, Harvey; a study conducted from the discharge abstracts of 43757 

patients in US community hospital discharges. In their study average age 

for acute appendicitis was found to be 31 years. 
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In the present study average age for acute appendicitis was found to 

be 33 years and this was found comparable to the study conducted by 

Guller, Harvey; a study conducted from the discharge abstracts of 43757 

arges. In their study average age 
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 Sex incidence 

     In the present study involving 50 patients, male patients constituted 56 

%  and 44 % were found to be females. . total number of male patients in 

this study group was found to be 28 and female patients were found to be 

22. This was found to be comparable to the study conducted by Ogunbola 

and Adeoti in Lautech teaching hospital and Abake medical centre in 

Nigeria. In this study 52 % of the total was fo

present study was also found to be similar to the comparative study of 

laparoscopic appendecetomy vs. open appendecectomy conducted by 

Eular M Azaro, Paulo Amaral in Sao Rafael Hospital, Salvador.
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In the present study involving 50 patients, male patients constituted 56 

%  and 44 % were found to be females. . total number of male patients in 

s study group was found to be 28 and female patients were found to be 

22. This was found to be comparable to the study conducted by Ogunbola 

and Adeoti in Lautech teaching hospital and Abake medical centre in 

Nigeria. In this study 52 % of the total was found to be males. The 

present study was also found to be similar to the comparative study of 

laparoscopic appendecetomy vs. open appendecectomy conducted by 

Eular M Azaro, Paulo Amaral in Sao Rafael Hospital, Salvador.

present study Ogunbola & Adeoti

In the present study involving 50 patients, male patients constituted 56 

%  and 44 % were found to be females. . total number of male patients in 

s study group was found to be 28 and female patients were found to be 

22. This was found to be comparable to the study conducted by Ogunbola 

and Adeoti in Lautech teaching hospital and Abake medical centre in 

und to be males. The 

present study was also found to be similar to the comparative study of 

laparoscopic appendecetomy vs. open appendecectomy conducted by 

Eular M Azaro, Paulo Amaral in Sao Rafael Hospital, Salvador. 
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Duration Of the procedure

 In the present sudy mean duration of the procedure in minutes was 

found to be 47.12 for open appendecectomy and 29.12 for laparoscopic 

appendecectomy. This was found to be comparable to the study 

conducted by Namir Katchouda, Rodney J Mason conducted at 

University of Southern California Medical Centre. In their study it was 

found that it took 60 minutes for the laparoscopic appendectomy group 

and 80 minutes for open appendectomy group.
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Duration Of the procedure 

the present sudy mean duration of the procedure in minutes was 

found to be 47.12 for open appendecectomy and 29.12 for laparoscopic 

appendecectomy. This was found to be comparable to the study 

conducted by Namir Katchouda, Rodney J Mason conducted at 

rsity of Southern California Medical Centre. In their study it was 

found that it took 60 minutes for the laparoscopic appendectomy group 

and 80 minutes for open appendectomy group. 
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the present sudy mean duration of the procedure in minutes was 

found to be 47.12 for open appendecectomy and 29.12 for laparoscopic 

appendecectomy. This was found to be comparable to the study 

conducted by Namir Katchouda, Rodney J Mason conducted at 

rsity of Southern California Medical Centre. In their study it was 

found that it took 60 minutes for the laparoscopic appendectomy group 

 



 

Number of days stayed in the post operative ward

       Out of all the 

stayed in post operative ward was found to be 3.20 days for those who 

underwent open appendecetomy and 2.16 days for those who underwent 

laparoscopic appendecetomy. This was found to be statistically 

significant. The present study was found to be comparable to the study 

conducted by Pedro A Santana, Edvaldo Fahel in Sao Rafael Hospital, 

Salvador. Those who underwent laparoscopic appendectomy stayed in 

hospital for an average of 3.9 days and those who had 

appendectomy remained for an average of 5 days, the difference between 

two values being statistically significant.
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Number of days stayed in the post operative ward 

Out of all the 50 patients taken for this study mean number of days 

stayed in post operative ward was found to be 3.20 days for those who 

underwent open appendecetomy and 2.16 days for those who underwent 

laparoscopic appendecetomy. This was found to be statistically 

nificant. The present study was found to be comparable to the study 

conducted by Pedro A Santana, Edvaldo Fahel in Sao Rafael Hospital, 

Salvador. Those who underwent laparoscopic appendectomy stayed in 

hospital for an average of 3.9 days and those who had 

appendectomy remained for an average of 5 days, the difference between 

two values being statistically significant. 

present study Pedro santana

open appendectomy lap appendecetomy

50 patients taken for this study mean number of days 

stayed in post operative ward was found to be 3.20 days for those who 

underwent open appendecetomy and 2.16 days for those who underwent 

laparoscopic appendecetomy. This was found to be statistically 

nificant. The present study was found to be comparable to the study 

conducted by Pedro A Santana, Edvaldo Fahel in Sao Rafael Hospital, 

Salvador. Those who underwent laparoscopic appendectomy stayed in 

hospital for an average of 3.9 days and those who had undergone open 

appendectomy remained for an average of 5 days, the difference between 

 



 

Time taken for the appearance of flatus 

 In the present study mean number of days for the appearance of 

flatus was found to

and 1.88 for lap appendectomy and the p value was found to be less than 

0.05 and was found to be statistically less significant. This was found to 

be similar to the study conducted by Elias LQ souza, Ealer

Paulo Amaral. In their study 1.3 and 1.4 days were average times 

required for appearance of flatulence in patients who underwent open 

appendectomy and lap appendix and  there was no statistical difference.
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Time taken for the appearance of flatus  

In the present study mean number of days for the appearance of 

flatus was found to be 1.96 for those who underwent open appendectomy 

and 1.88 for lap appendectomy and the p value was found to be less than 

0.05 and was found to be statistically less significant. This was found to 

be similar to the study conducted by Elias LQ souza, Ealer

Paulo Amaral. In their study 1.3 and 1.4 days were average times 

required for appearance of flatulence in patients who underwent open 

appendectomy and lap appendix and  there was no statistical difference.

 

present study Elias Souza

open appendectomy lap appendectomy

In the present study mean number of days for the appearance of 

be 1.96 for those who underwent open appendectomy 

and 1.88 for lap appendectomy and the p value was found to be less than 

0.05 and was found to be statistically less significant. This was found to 

be similar to the study conducted by Elias LQ souza, Ealer M Azaro, 

Paulo Amaral. In their study 1.3 and 1.4 days were average times 

required for appearance of flatulence in patients who underwent open 

appendectomy and lap appendix and  there was no statistical difference. 
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SUMMARY 

      Acute appendicitis is one of the most common causes of acute 

abdomen which needs a prompt surgical intervention of all ages 

especially young adults and children. 

         This study was undertaken to compare the outcome of laparoscopic 

and open methods of appendicectomy. 

       The study group comprised of 50 cases in the age group of 12 – 60 

years selected randomly out of which a group of 25 patients underwent 

open appendicectomy and another group of 25 patients underwent 

laparoscopic appendectomy. 

         In this study it was observed that males comprised more than 

females in the incidence of the disease. 52 % of cases included in this 

study was found to be males. 

      Apart  from the primary outcomes, compared between both the 

procedures which were the decisive factors in reaching to a conclusive 

comparative study. Other factors were also studied and compared like 

elevated temperature, leucocytosis, guarding/rigidity, abdominal pain, 

positive USG findings. 
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       Duration of the procedure was observed and compared. It was found 

out that laparoscopic appendicectomy took more average time duration 

than open appendicectomy and was found to be statistically significant. 

        Number of days stayed in the post operative ward were compared . it 

was found that patients who underwent open appendicectomy spent more 

days in hospital than those who underwent laparoscopic appendicectomy. 

        Frequency of complications in the immediate post operative period 

were observed and compared. Wound infection or ileus were used to 

define as common complications. It was found out to be not significant 

between the two groups. 

         Amount of analgesics given in the post operative period were 

observed to find out the intensity of pain associated with both procedures. 

It was observed in an indirect way that pain was more in those who 

underwent open appendectomy than those who underwent laparoscopic 

appendectomy. Number of dosages given was more for patients who 

underwent open appendecectomy and the P value found was significant. 

              Time taken for the appearance of  bowel sounds were also 

considered between the two study groups. P value was found not to be 

significant. 
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CONCLUSION 

           In the present comparative study conducted on 50 patients, the 

observation of the primary outcome variables showed that there is 

considerable significant statistical difference in number of days stayed in 

the post operative ward, amount of analgesics used in the post operative 

period, duration of the procedure in minutes. So taking into account of 

primary outcomes it was found out that laparoscopic appendectomy was 

found to be a better surgical technique than open appendectomy.  
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PROFORMA FOR A PROSPECTIVE STUDY OF OPEN 

APPENDICECTOMY VERSUS LAPAROSCOPIC 

APPENDICECTOMY 

PROFORMA 

 

Name:           DOA: 

Age/ Sex:          DOS: 

Occupation:          DOD: 

I.P. No. : 

Address:  

CHIEF COMPLAINTS: 

1. Pain abdomen- duration, type, intensity and nature 

2. Fever  

3. Vomiting  

4. Bowel disturbances 

5. Bladder disturbances 

PAST HISTORY: 

1. H/O DM/ HTN/ Asthma/  TB/ Epilepsy 

2. H/O previous surgery. 
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PERSONAL HISTORY: 

       Smoker/ Alcoholic. 

      Diet: Tea/ coffee/ colas/ spicy food. 

      Bowel and bladder habits, sleep pattern. 

FAMILY HISTORY : 

TREATMENT HISTORY : 

GENERAL PHYSICAL EXAMINATION: 

1. Hydration 

2. Nutritional status 

3. Pallor  

4. Icterus  

5. Cyanosis/ clubbing/ edema 

6. Generalized/ regional lymphadenopathy 

7. Pulse rate 

8. Blood pressure. 

PER ABDOMEN:  

Inspection-scars 

Palpation-  rigidity, guarding, tenderness. 

Percussion- obliteration of liver dullness, shifting   

                     dullness for free fluid. 

Auscultation- bowel sounds. 
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Per rectal examination 

SYSTEMIC EXAMINATION: 

     RESPIRATORY SYSTEM: 

Inspection  

          Percussion  

          Auscultation  

      CARDIOVASCULAR SYSTEM: 

Inspection 

         Auscultation  

     CENTRAL NERVOUS SYSTEM: 

INVESTIGATIONS 

1. Complete basic blood investigations 

2. X ray chest 

3. X ray abdomen 

4. ECG 

5. USG Abdomen 

6. CT abdomen 

     DIAGNOSIS: 

     PROCEDURE DONE : 
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PATIENT CONSENT FORM 

STUDY : OPEN APPENDICECTOMY VERSUS LAPAROSCOPIC 

APPENDICECTOMY –A PROSPECTIVE STUDY. 

      This study has been explained to me in my own language and I 

understood the following 

1. What the study involves 

2. That the refusal to participate will not affect my treatment in any way. 

3. That I may withdraw to take part in this study 

 

Signature of the patient : 

Full name of the patient : 

Address : 

Date : 

 

Witness : ( should be a person not connected with the study ) 

 
 I have been present while the procedure to be performed has been 

explained to the patient and I have witnessed his /her consent to take part. 

Signature of the witness : 

Full name of the witness : 
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xg;g[jy;  gotk;xg;g[jy;  gotk;xg;g[jy;  gotk;xg;g[jy;  gotk; 

bgah;  : 

ghypdk; :       taJ : 

Kfthp : 

 

 muR nfhit kUj;Jtf; fy;Y}hpapy; bghJ kUj;Jt 

Jiwapy; gl;l nkw;gog;g[ gapYk; khztp lhf;lh;. hPj;jh n$k;!; 

mth;fs; nkw;bfhs;Sk;  "fLikahd ,uj;jg; gf;fthjj;jpd; 

FWfpa fhy bray;ghl;L tpist[fis Kd;D}fpg;ghdhfpa rPuk; 

My;g[kpd; gw;wpa Ma;t[" Fwpj;j Ma;tpy; bra;Kiw kw;Wk; 

midj;J tptu';fisa[k; nfl;Lf; bfhz;L vdJ re;njf';fis 

bjspt[g;gLj;jpf; bfhz;nld; vd;gij bjhptpj;Jf; bfhs;fpnwd;. 

 ehd; ,e;j Ma;tpy; KG rk;kjj;Jld;/ Ra rpe;jida[lDk; 

fye;J bfhs;s rk;kjpf;fpnwd;. 

 ,e;j Ma;tpy; vd;Dila midj;J tpgu';fs; 

ghJfhf;fg;gLtJld; ,jd; Kot[fs; Ma;tpjHpy; 

btspaplg;gLtjpy; Ml;nrgid ,y;iy vd;gij bjhptpj;Jf; 

bfhs;fpnwd;. ve;j neuj;jpy; ,e;j Ma;tpypUe;J ehd; tpyfpf; 

bfhs;s vdf;F chpik cz;L vd;gija[k; mwpntd;. 

 

,lk;  :      ifbahg;gk; / nuif 

ehs; : 
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MASTER CHART 

 
S 

NO. 
NAME 

AGE / 

SEX 

I P 

NUMBER 
DIAGNOSIS PROCEDURE DONE 

ELEVATED 

TEMPERATURE 

GUARDING/ 

RIGIDITY 
LEUCOCYTOSIS 

USG 

FINDINGS 
ABDOMINAL PAIN 

DURATION OF 

THE 

PROCEDURE 

HOSPITAL 

STAY 

POST OP 

COMPLICATIONS 

AMOUNT OF 

ANALGESICS 

USED 

TIME TAKEN FOR 

APPEARANCE OF 

FLATUS 

1 CARMEL 16/F 38978 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 28 2 PRESENT 3 1 

2 JOTHIKA 15/F 40634 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT POSITIVE NOT PRESENT 34 1 NOT PRESENT 2 2 

3 RAGAV 36/M 50533 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT PRESENT POSITIVE PRESENT 40 3 NOT PRESENT 4 1 

4 NEELAVENI 32/F 39656 APPENDICITIS LAP APPENDECTOMY PRESENT NOT PRESENT PRESENT NEGATIVE NOT PRESENT 28 2 NOT PRESENT 3 2 

5 POOMANI 28/F 48635 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 32 1 NOT PRESENT 3 2 

6 SAMBAN 25/M 51976 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 27 1 NOT PRESENT 2 1 

7 NALLATHAMBI 18/M 40678 APPENDICITIS LAP APPENDECTOMY PRESENT NOT PRESENT NOT PRESENT POSITIVE NOT PRESENT 25 2 NOT PRESENT 4 1 

8 AMULRAJ 21/M 40155 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT PRESENT NEGATIVE NOT PRESENT 30 2 NOT PRESENT 3 2 

9 CHARLES 33/M 39625 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE NOT PRESENT 33 2 NOT PRESENT 4 1 

10 THANGAVELU 34/M 48946 APPENDICITIS LAP APPENDECTOMY PRESENT PRESENT PRESENT POSITIVE PRESENT 35 3 PRESENT 3 2 

11 SAHAYARANI 24/F 43179 APPENDICITIS LAP APPENDECTOMY PRESENT NOT PRESENT NOT PRESENT POSITIVE NOT PRESENT 30 3 PRESENT 3 1 

12 SREELAKSHMI 22/F 51054 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 24 2 NOT PRESENT 4 1 

13 POOMALAR 26/F 50355 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 25 2 NOT PRESENT 3 2 

14 RUBY 21/F 49632 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE NOT PRESENT 25 2 PRESENT 3 2 

15 LOGANATHAN 36/M 57789 APPENDICITIS LAP APPENDECTOMY PRESENT NOT PRESENT PRESENT POSITIVE NOT PRESENT 32 1 NOT PRESENT 4 3 

16 SANJEEV 29/M 49086 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT POSITIVE NOT PRESENT 30 3 NOT PRESENT 2 2 

17 DEVI 14/F 42589 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 28 2 NOT PRESENT 2 3 

18 SUREKHA 17/F 48064 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE NOT PRESENT 31 2 NOT PRESENT 3 1 

19 RAGHUPATHI 15/M 48098 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT POSITIVE NOT PRESENT 30 3 PRESENT 2 2 

20 SREEGANESH 28/M 40167 APPENDICITIS LAP APPENDECTOMY PRESENT NOT PRESENT NOT PRESENT POSITIVE NOT PRESENT 32 2 NOT PRESENT 4 1 

21 GYANAJITH 30/M 39053 APPENDICITIS LAP APPENDECTOMY NOT PRESENT PRESENT NOT PRESENT NEGATIVE PRESENT 28 2 NOT PRESENT 3 2 

22 MALAISAMY 59/M 58098 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE NOT PRESENT 28 3 NOT PRESENT 3 2 

23 THIRU 40/M 52731 APPENDICITIS LAP APPENDECTOMY PRESENT NOT PRESENT PRESENT POSITIVE NOT PRESENT 27 3 PRESENT 4 3 

24 ANBARASI 22/F 60234 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 26 2 NOT PRESENT 3 2 

25 PRIYA 16/F 390764 APPENDICITIS LAP APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT POSITIVE PRESENT 30 3 NOT PRESENT 4 1 
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S 

NO. 
NAME 

AGE / 

SEX 

I P 

NUMBER 
DIAGNOSIS PROCEDURE DONE 

ELEVATED 

TEMPERATURE 

GUARDING/ 

RIGIDITY 
LEUCOCYTOSIS 

USG 

FINDINGS 

ABDOMINAL 

PAIN 

DURATION 

OF THE 

PROCEDURE 

HOSPITAL 

STAY 

POST OP 

COMPLICATIONS 

AMOUNT OF 

ANALGESICS 

USED 

TIME TAKEN FOR 

APPEARANCE OF 

FLATUS 

1 MURUGAPERUMAL 35/M 50477 APPENDICITIS OPEN APPENDECTOMY PRESENT NOT PRESENT NOT PRESENT POSITIVE PRESENT 50 4  5 2 

2 PRABHU 28/M 40979 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT PRESENT NEGATIVE PRESENT 40 5 PRESENT 6 3 

3 NANDAKUMAR 22/M 33682 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT POSITIVE NOT PRESENT 45 4  4 1 

4 SINGARAVEL 19/M 37109 APPENDICITIS OPEN APPENDECTOMY PRESENT PRESENT PRESENT POSITIVE PRESENT 40 3 PRESENT 6 3 

5 MITHUN 26/M 39307 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT PRESENT NEGATIVE NOT PRESENT 45 2  7 2 

6 SANDHYA 20/F 43832 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT POSITIVE PRESENT 54 4 PRESENT 5 2 

7 AJITH KUMAR 38/M 44652 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT PRESENT NOT PRESENT NEGATIVE PRESENT 50 4 PRESENT 5 3 

8 SHANMUGARAJ 32/M 85348 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 56 3  6 2 

9 SAKTHIVEL 24/M 50857 APPENDICITIS OPEN APPENDECTOMY PRESENT NOT PRESENT NOT PRESENT POSITIVE NOT PRESENT 44 3  4 2 

10 SIDDIQUE 29/M 39735 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 43 4 PRESENT 6 3 

11 RUKMANI 20/M 48654 APPENDICITIS OPEN APPENDECTOMY PRESENT NOT PRESENT PRESENT POSITIVE PRESENT 55 2 PRESENT 7 2 

12 RANGAN 44/M 42356 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT POSITIVE PRESENT 58 3  4 3 

13 TAMILARASI 38/F 50174 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE NOT PRESENT 48 3  7  

14 KUPPUSAMY 49/M 48961 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT PRESENT POSITIVE NOT PRESENT 54 4 PRESENT 6 3 

15 AKHILESH 30/M 50948 APPENDICITIS OPEN APPENDECTOMY PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 55 2 PRESENT 5 2 

16 SURESH 42/M 36787 APPENDICITIS OPEN APPENDECTOMY PRESENT NOT PRESENT NOT PRESENT POSITIVE NOT PRESENT 45 3  5 2 

17 KALA 29/F 46787 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT PRESENT NOT PRESENT NEGATIVE PRESENT 40 4  6 3 

18 SELVAMANI 40/M 41208 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 45 3 PRESENT 7 1 

19 DEEPA 24/F 39765 APPENDICITIS OPEN APPENDECTOMY PRESENT NOT PRESENT PRESENT NEGATIVE NOT PRESENT 50 2 PRESENT 4 3 

20 SAKTHI 33/M 40975 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT POSITIVE NOT PRESENT 50 2  5 2 

21 ASHA 29/F 50643 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 48 3  6 2 

22 POONGODI 19/F 49076 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT PRESENT NOT PRESENT POSITIVE PRESENT 40 2  6 1 

23 THENMOZHI 27/F 51246 APPENDICITIS OPEN APPENDECTOMY PRESENT NOT PRESENT NOT PRESENT POSITIVE NOT PRESENT 45 4  5 2 

24 NITHYA 22/F 47831 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT NOT PRESENT NEGATIVE PRESENT 38 3  4 2 

25 AMSA 20/F 40135 APPENDICITIS OPEN APPENDECTOMY NOT PRESENT NOT PRESENT PRESENT POSITIVE PRESENT 40 4  5 2 

 


