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      INTRODUCTION 


       Acute Appendicitis is the most common general surgical 
 emergency  and  early  surgical  intervention  improves  outcome 
 which makes Appendicectomy , the most commonly performed 
 emergency  operation  with a postoperative  wound infection rate 
 of 1-10% in the world. 


       Appendicitis  is  a  polymicrobial  infection,with  some 
 series reporting up to 14 different organisms cultured in patients 
 with  perforation.The  principle  organisms  seen  in  normal 
 appendix,in actue appendicitis,and in perforated appendicitis are 
 Escherichia coli and Bacteriodes fragilis. 


      Most  patients  with  acute  appendicitis  are  managed  by 
prompt  surgical  removal  of  the  appendix.  Wound  infection 
following  open  appendicectomy  is  a  major  cause  for  post-
operative  morbidity,prolonged  hospitalization  and  increased 
costs. The incidence of wound infection in patients with  
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complicated appendicitis (perforated or gangrenous appendix) is 
 nearly  four  to  five  times  greater  than  that  of  nonperforated 
 cases.      


       The  efficacy  of  antibiotic  prophylaxis  in  reducing 
 wound infection in patients undergoing open appendicectomy is 
 well  established.  Many  randomized  and  observational  studies 
 have  shown  that  appropriate  use  of  antibiotics  reduces  the  risk 
 of  infection  by  40–60%.  Based  on  prospective  clinical  studies, 
 guidelines  have  been  established  regarding  the  choice  of 
 prophylactic antibiotics, it’s timing and route of administration. 


For  emergency  appendicetomy  duration  of  antibiotic  usage 
 remains  a  contentious  issue  and  there  is  no  definite  consensus 
 among the surgical community 


         If  simple  acute  appendicitis  is  encountered,there  is  no 
benefit  in  extending  antibiotic  coverage    beyond  24  hrs.For 
intraabdominal  infections  of  GI  tract  origin  that  are  of  mild  to 
moderate  severity,the  Surgical  Infection  society  has 
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recommended  single-agent  therapy  with  cefoxitin,cefotetan  or 
 ticarcillin-clavulanic acid. 


         But  in  daily  practice  multiple  doses  are  used  to  prevent 
 complications like wound infection and intra abdominal abscess. 


Antibiotics should be administered 30 minutes prior to incision 
 to  achieve  adequate tissue  levels.In  non-perforated  appendicitis 
 single  preoperative  dose  of  antibiotic  suffices.In  cases  of 
 perforation,an extended course of atleast 5 days of antibiotics is 
 advocated.  


         This prospective study is designed to compare the outcome 
of  usage  of  antibiotic  single  dose  cefaperazone  sulbactam  vs 
multiple  doses  in  cases  of  emergency  open  uncomplicated 
appendicectomy. 
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REVIEW OF LITERATURE 


HISTORICAL BACKGROUND 


         Appendiceal  disease  is  a  frequent  reason  for  emergency 
 hospital  admission,  and  appendectomy  is  one  of  the  most 
 common emergency procedures performed world wide. 


         Leonardo  da  Vinci  first  drawed    the  appendix    but  these 
 was not published until the eighteenth century 


         Jean Fernel  first described appendiceal disease in a paper 
 published in 1544. Lorenz Heister provided the first description 
 of classic appendicitis in 1711. 


         First known appendectomy was performed in 1736 by 
 Claudius Amyand in London 


         In  1886,  Reginald  H.  Fitz  presented  the  findings  of 
 appendicitis and recommended operative treatment 


      In 1889, Charles McBurney published  the indications for 
early laparotomy in appendicitis. 
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Embryology 


      Early  in  sixth  week  of  intrauterine  life,a  small 
 diverticulum  appears  on  caudal  limb  of  midgut  loop  and  this 
 later  differentiates  in  to  caecum  and  vermiform  appendix.Until 
 the  fifth  month,the  diverticulum  has  a  conical  outline,but  later 
 on,its distal part remains rudimentary and forms  the vermiform 
 appendix,while its proximal part expands to form caecum. 


      At birth,the vermiform appendix extends from the apex of 
 caecum.Owing  to unequal  growth of  the walls  of  the  caecum,it 
 subsequently comes to lie on the medial side of caecum. 


      In  certain  conditions  like  midgut  malrotation  and  situs 
 inversus, the caecum (and thus the appendix) will not be in the  
 right iliac fossa 


In mid gut malrotation appendix lie in the left chondrium where 
as in situs inversus appendix lie in the left iliac fossa. 
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Anatomy 


       Vermiform  appendix  is  a  narrow,worm  shaped  tube, 
 which springs from the posteromedial  wall of the caecum,2 cm 
 or less,below the end of the ileum.In adult average length of the 
 appendix  is  6  to  9cm.it  can  vary    from  1  to  30  cm.  The  outer 
 diameter varies from 3 to 8 mm, luminal diameter 1 to 3 mm.It 
 is longer in children than in adults.Its position may vary and is 
 named according to positions. 


Positions: 


I.   Retrocaecal/Retrocolic - 74% 


II.  Pelvic - 21% 


III.Subcaecal - 1.5% 


IV. Preileal - 1% 


 V. Postileal - 0.5% 


         
         



(14)7 


        


        The  surface  marking  most  often  used  for  the  base  of  the 
 appendix  is  the  junction  of  the  lateral  and  middle  thirds  of  the 
 line    joining  the  right  anterior  superior  iliac  spine  to  the 
 umbilicus popularly known as McBurney’s point. 


        The three  taeniae coli  on the ascending  colon  and caecum 
converge on the base of the appendix,where they merge in to its 
longitudinal muscle  layer.The  anterior taeniae(Taeniae  libra) of 
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the  caecum,which is generally distinct  and  can be  easily  traced 
 to the root of the appendix,is used as a guide. 


         The appendix is connected by a short mesoappendix to the 
lower part of the mesenrery of the ileum.Mesoappendix contains 
the  main  appendicular  artery,which  is  a  branch  of  the  lower 
division  of  ileo-colic  artery.Appendicular  artery  enters  the 
mesoappendix  a  short  distance  from  the  base  of  the  appendix 
with  a branch of the posterior  caecal artery.This  arterial  supply 
of  the  appendix  may  vary  considerably.Acessory  arteries  are 
common.In  80  %  of  subjects  there  are  two  or  more  accessory 
arteries.This is known as Dr.Sheshachalam’s artery.This has got 
applied importance during appendicectomy. 
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Anatomical considerations considering to appendicitis: 


      Appendix  is  a  susceptible  site  for  inflammation  and 
 infection because 


         -It is long tube like,with a narrow lumen 
          -It is cul-de –sac(one end is blind) 


         -Rich in lymphoid tissue (known as abdominal tonsil) 
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         -Positional variations 


         -Has got false valve of Gerlach 


         -Appendicular artery is an end artery 


         -Near to caecum,which is rich in all microorganisms 


MICROSCOPIC ANATOMY: 


       The lumen of the appendix is irregular,being encroached 
 upon by multiple logngitudinal folds of mucous membrane lined 
 by  columnar  cell  intestinal  mucosa  of  colonic  type.Crypts  are 
 present  but  are  not  numerous.In  the  base  of  the  crypts  lie  the 
 argentaffin  cells  (Kulschisky  cells)  which  may  give  rise  to 
 carcinoid  tumours.The  submucosa  contains  numeruous 
 lymphatic aggregations of follicles.  


VENOUS DRAINAGE: 


      Drained  by  branches  of  the  ileocolic  vein  drain  the 
appendiceal  venous  network  in  to  the  superior  mesenteric  vein 
which in turn drains in to the portal system. 
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LYMPHATIC DRAINAGE: 


       Lymphatic  vessels  pass  to  the  lymph  nodes  in  the 
 mesentery of the appendix and those that lie along the ileocolic 
 artery. 


NERVE SUPPLY: 


      Nerves  are  derived  from  the  vagus  (parasympathetic 
 nerves) and from superior mesenteric ganglia and celiac ganglia 
 (sympathetic nerves).The nerves are distributed in plexus around 
 ramification of superior mesenteric artery. 


        


HISTOLOGY 


      The  appendix  has  the  same  four  layers  as  the  remainder  of 
 the gut.Mucosa,submucosa,muscularis propria and serosa. 


Mucosa 


      Single layer of surface epithelial cells including columnar 
cells  with  basally  located  nuclei,goblet  cells,apical  mucin  and 
absorptive  cells.The  Lamina  propria  is  moderately  cellular  and 
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contain  crypts  of  Lieberkunn  which  are  contiguous  with  the 
 surface  epithelium.There  are  also  prominent  lymphoid  follicles 
 with germinal centers. 


Sub-mucosa 


      Contains  a  rich  network  of  arterioles,venules,capillaries 
 and lymphatics in a connective tissue framework.The meissner’s 
 plexus  found  in  sub  mucos,and  consists  of  collections  of 
 ganglion cells and associated neuronal Schwann cells. 


Muscularis propria 


      Consists  of  an  inner  circular  layer  and  an  outer 
 longitudinal layer  of smooth  muscle between  these  two  muscle 
 band lies Auerbach’s plexus. 


Serosa 


       Consists  of  a  slender  band  of  fibrous  tissue  over  which 
lies a signle layer of cuboidal epithelial cells. 
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PHYSIOLGY  


       It  was  thought  that  appendix is an vestigeaal  organ  with 
no  function.It  is  proved  that  appendix  function  as  an 
immunologic  organ  and  secrete  immunoglobulins,especially 
immunoglobulin A.Secretory immunoglobuins produced by Gut 
lymphoid tissue(GALT) function as a very effective barrier that 
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protects  milieu  interior  against  the  hostile  milieu 
 exterior.Removal of the appendix produces no detectable change 
 in  human  function.  Patients  who  underwent  appendectomy 
 before  the  age  of  20  years  has  less  chance  of  developing 
 ulcerative colitis. 


ACUTE APPENDICITIS 


      Acute appendicitis is one of the most common causes of 
 an abdominal emergency and accounts for approximately 1% of 
 all  surgical  operations.  Although  rare  in  infants,  appendicitis 
 becomes  increasingly  common  throughout  childhood  and 
 reaches  its  maximal  incidence  between  the  ages  of  10  and  30 
 years.  After  30  years  of  age,  the  incidence  declines,  but 
 appendicitis can occur in individuals of any age. 


      Among  teenagers  and  young  adults,  the  male-to-female 
ratio  is  about  3:2.  After  age  25  years,  the  ratio  gradually 
declines until the sex ratio is equal by the mid-30s. 
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 PATHOPHYSIOLOGY  


       The most commonly accepted theory of the pathogenesis 
 of  appendicitis  is  that  it  results  from  obstruction  followed  by 
 infection.The  lumen  of  the  appendix  becomes  obstructed  by 
 hyperplasia of submucosal lymphoid follicles, a fecalith, tumor, 
 or other pathologic condition. 


      In  simple  acute  appendicitis  faceoliths  and  calculi  are 
 found  in  40  %  of  patients,in  gangrenous  appendicitis  without 
 rupture  and  in  gangrenous  appendicitis  with  rupture  faecoliths 
 and calculi are found in 65 % and 90 % respectively. 


       Once  the  lumen  of  the  appendix  is  obstructed,  the 
 sequence  of  events  leading to  acute  appendicitis is probably  as 
 follows: 


      Mucus accumulates within the lumen of the appendix, and 
 pressure within the organ increases.  


         Virulent bacteria convert the accumulated mucus into pus.       


Continued  secretion  combined  with  the  relative  inelasticity  of 
the serosa leads to a further rise in pressure within the lumen. 
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         This  results  in  obstruction  of  the  lymphatic  drainage, 
 leading to edema of the appendix, diapedesis of bacteria, and the 
 appearance  of  mucosal  ulcers.  At  this  stage,  the  disease  is  still 
 localized  to  the  appendix;  therefore,  the  pain  perceived  by  the 
 patient  is  visceral  and  is  localized  to  the  epigastrium  or 
 periumbilical area. 


         Continued  secretion  into  the  lumen  and  increasing  edema 
 bring  about  a  further  rise  in  intraluminal  and  tissue  pressure, 
 resulting in venous obstruction and ischemia of the appendix. 


      Bacteria spread into and through the wall of the appendix, 
 and acute suppurative appendicitis ensues.(1,2) 


      Somatic  pain  occurs  when  the  inflamed  serosa  of  the 
 appendix  comes  in  contact  with  the  parietal  peritoneum  and 
 results in the classic shift of pain to the right lower quadrant. 


      As  this  pathologic  process  continues,  venous  and  arterial 
thromboses  occur  in  the  wall  of  the  appendix,  resulting  in 
gangrenous  appendicitis.  At  this  stage,  small  infarcts  occur, 
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permitting  escape  of  bacteria  and  contamination  of  the 
 peritoneal cavity. 


      The final stage in the progression of acute appendicitis is 
 perforation  through  a  gangrenous  infarct  and  the  spilling  of 
 accumulated  pus.  Perforating  appendicitis  is  now  present,  and 
 morbidity and mortality increase.(3) 


Microbiology 


       The microbes   of the normal appendix  differs from that 
of  inflammed  appendix.  About  60%  of  aspirates of  inflamed 
appendices have anaerobes when compared to 25% of aspirates 
from  normal  appendix.  Tissue  culture  from  the  inflamed 
appendix wall show growth of Escherichia coli and Bacteroides 
species.  Fusobacterium  nucleatum/necrophorum,Microbes 
which are not present in the normal cecal flora are identified in 
62%  of  inflamed  appendix  like  Fusobacterium  nucleatum 
/necrophorum.  In  addition  to  the  other  usual  microbes 
(Peptostreptococcus,Pseudomonas,  Bacteroides  splanchnicus, 
Bacteroides  intermedius, Lactobacillus),  previously  unreported 
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fastidious  gram-negative  anaerobic bacilli have been  identified. 


Bacteriodes  found  to  have  tissue  invasion  in  patients  with 
 gangrenous or perforated appendicitis.(42) 


CLINICAL  DIAGNOSIS  


       The application of clinical skills by the surgeon is ut most 
 important  in  the  diagnosis  of  acute  appendicitis.The  clinical 
 diagnosis  starts  from  asking  the  proper  history.  The  history 
 usually  begins  with  abdominal  pain  often  localized  to  the 
 epigastrium or the periumbilical area, followed by anorexia and 
 nausea. 


      Vomiting,  if  it  occurs,appears  next.  After  a  variable 
period, usually about 8 hours, the pain shifts to the right side and 
usually  into  the  right  lower  quadrant.  At  the  time  of 
presentation, the duration of pain is less than 24 hours in 75% of 
patients. 
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 Sequence of events: 


         The  sequence  of  events  in  acute  appendicitis  is  usually 
 characteristic and follow like this- 


         It  usually  starts  with  diffuse  pain,followed  by 
 anorexia,nausea and vomiting .Later the pain shifts to right side 
 of  the  abdomen  accompanied  by  a  slight  rise  in  body 
 temperature.This is known as Murphy’s syndrome(triad). 


Visceral pain 


       This  is  steady  sometimes  intermittent  cramping  and 
 usually  lasts  for  4-6  hours.This  pain  is  felt  around  the 
 umbilicus,in the epigastrium or it may by generalised.It is due to 
 distension of  the appendix and irritation  of visceral peritoneum 
 and hence it is vague. 


Somatic pain 


       The  parietal  peritoneum  in  right  lower  quadrant  gets 
irritated  by  progressive  inflammation  of  the  appendix  causing 
constant,more intense  and localised somatic pain that begun to 
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predominate.Patient  often  report  this  is  an  abdominal  pain  that 
 has shifted and changed in character. 


Atypical pain 


       In  elderly  patients  atypical  presentations  is  most  oftenly 
 seen.Shifting of pain from periumbilical region  to the right iliac 
 fossa is mostly not seen.If the inflamed appendix is in the pelvic 
 position,it  may  not  cause  somatic  pain  rather  may  produce 
 suprapubic  discomfort  and  tenesmus.In  this  situations 
 tenderness may be elicited only by rectal examination and is the 
 basis  for  rectal  examination  which  should  be  performed  on 
 every patient presenting with acute lower abdominal pain. 


Anorexia 


       It  is  constant  and  useful  clinical  feature,especially  in 
 children. 


Nausea 


       Nausea of some degree is present in 9 out of 10 patients 
with appendicitis. 
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Vomiting 


      This varies,depending on the age.Frequent in children and 
 teenagers,it  may  be  absent  in  older  adults.  Vomiting  occurs  in 
 less than 50% of patients. 


       The  presence  or  absence  of  vomiting  is  not  a  criterion 
 for the diagnosis of appendicitis. When vomiting does occur, it 
 is  usually  not  persistent,  and  most  patients  vomit  only  once  or 
 twice.  If vomiting occurs, it occurs after the onset of pain with 
 such  regularity  that  if  it  precedes  pain,  the  diagnosis  of 
 appendicitis should be questioned. 


Change in bowel and bladder habits 


       Change  in  bowel  will  retrieve  their  abdominal 
 pain.Diarrhoea  occurs  in  some,especially  in  children,probably 
 due  to  proximity  of  the  inflamed  appendix  to  ileum,rectum  or 
 sigmoid colon. 


      Urinay frequency and dysuria occur if the appendix lies 
adjacent to the bladder. 
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PHYSICAL EXAMINATION 
 Appearance 


      Patient is usually flushed and in obvious pain 
 Posture 


         The  patient  prefers  to  lie  supine,with  the  thighs,partly 
 flexed  especially  right  side  because  even  minimal  movement 
 increases  the  pain  due  to  irritation  of  the  parietal 
 peritoneum.Patient usually walks slowly. 


Tongue 


      Initially  furred,progressively  gets  coated  and  the  breath 
 becomes foul. 


Temperature 


      Rarely  rises  above  38  degree  Celsius  in  uncomplicated 
appendicitis.tempetature above 38 degree Celsius should always 
suggest  the  presence  of  perforation  and  peritonitis  or  other 
disease should be considered. 
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Pulse rate 


      This  will  be  normal  or  slightly  elevated,especially  in 
 complicated appendicitis. 


Tenderness,Muscle guarding and rigidity 


      There  cannot  be  acute  appendicitis  without 
 tenderness,which may be mild and diffuse in the early stages of 
 the disease,later on localisation according to the position of the 
 appendix  


       On routine abdominal examination, an area of maximal 
 tenderness  often  is  elicited  in  the  area  of  McBurney's  point, 
 which is located two thirds of the distance along a line from the 
 umbilicus to the right anterior superior iliac spine. 


       If  the  appendix  is  in  a  high  retrocecal  position  or  is 
 entirely  within  the  true  pelvis,  point  tenderness  and  muscle 
 rigidity might not be elicited.  


       In  high  retrocecal  appendicitis,  tenderness  may  occur 
over a large area, and there may be no signs of muscle rigidity. 



(31)24 


       In  pelvic  appendicitis,  neither  tenderness  nor  muscle 
 guarding  may  be  present.  Both  signs  are  often  lacking  or  only 
 minimally expressed in the aged population. 


Cutaneous hyperesthesia 


       Over the area supplied by spinal nerves T10,T11,T12 on 
 the  right  is  a  frequent,but  not  constant  component  of 
 appendicitis. 


Rebound tenderness  


       It is elicited by the sudden release of abdominal palpation 
 pressure 


Pointing sign 


      The patient is asked to point to where the pain begin and 
 where it is moved. 


Rovsing’s  sign 


      Deep palpation of the left iliac fossa may cause pain in the 
right iliac fossa. 
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Psoas sign 


         The  right  hip  is  often  kept  in  slight  flexion  to  keep  the 
 iliopsoas muscle relaxed. Stretching the muscle by extension of 
 the hip or further flexion against resistance can initiate a positive 
 psoas  sign,  indicating  irritation  of  the  muscle  by  an  inflamed 
 appendix. A psoas sign is seldom seen in early appendicitis and 
 can be elicited in patients without any pathologic condition. 


Obturator sign 


       If  an  inflamed  appendix  is  in  contact  with  obturator 
 internus,flexion  and  internal  rotation  of  right  hip  joint  ,will 
 cause pain in the hypogastrium 


Baldwin’s sign 


      This  test  is  to  detect  retrocaecal  appendicitis.While 
maintaining  finger  tip  pressure  over  the  right  flank,the  patient 
asked  to  raise  the  lower  limb  off  the  bed,keeping  the  knee 
extended.The  test  is  positive  if  patient  complains  of  pain  or 
drops the limb with an expression of agony on the face. 
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Dunphy sign 


       When  the  patient  is  asked  to  cough,the  pain  gets 
 aggravated. 


Mc fadden’s sign 


      Child postpones micturition in fear of pain. 


Shake test 


      This  is done by  grasping  the iliac  wings and  shaking  the 
 pelvis    side  to  side.patient  compalains  of  pain  in  localised 
 peritonitis 


Abdominal Mass  


        As  the  disease  process  progresses,  it  may  be  possible  to 
 palpate a tender mass in the right lower quadrant. Although the 
 mass  may  be  caused  by  an  abscess,  it  can  also  result  from 
 adherence of the omentum and loops of intestine to an inflamed 
 appendix.  


       When appendicitis becomes advanced enough that there is a 
large,  inflamed  mass  and  the  anterior  abdominal  wall  is 
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involved,  the  patient  often  avoids  sudden  movements  that  can 
 cause pain. 


Rectal examination 


      It is indicated primarily to exclude lesions such as ovarian 
 cyst  or  tubal  pathololgy  in  females  and  to  elicit  tenderness  in 
 cases of pelvic appendicitis.Rectal examination is of little value 
 in  establishing  the  diagnosis  of  acute  appendicitis  but  can  be 
 useful to determine the presence or absence of a mass 


      If  the  appendix  ruptures,  the  physical  examination 
 will  change.  If  the  infection  is  contained,  a  tender  mass  will 
 often  develop  in  the  right  lower  quadrant,  and  the  area  of 
 tenderness will now encompass the entire right lower quadrant. 


       Involuntary  guarding  becomes  evident  and  rebound 
 tenderness more marked. The patient's temperature will be more 
 like that seen with abscess formation and may rise to 39° C with 
 a corresponding tachycardia. 


         If  appendiceal  rupture  fails  to  localize,  signs  and 
symptoms  of  diffuse  peritonitis  will  develop.  Tenderness  and 
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guarding  become  generalized,  the  temperature  remains  higher 
 than 38° C with spikes to 40° C, and the pulse rate increases to 
 more than 100 beats/min. 


ACUTE  APPENDICITIS  IN  INFANTS  AND  YOUNG 
 CHILDREN  


       The diagnosis of acute appendicitis is difficult in infants 
 and  young  children  for  many  reasons.  The  patient  is  unable  to 
 give an accurate history, and although appendicitis is infrequent, 
 acute  nonspecific  abdominal  pain  is  common  in  infants  and 
 children.  Because  of  such  factors,  the  diagnosis  and  treatment 
 are often delayed, and complications develop.  


      The clinical presentation of  appendicitis  in children  can 
 be  quite  similar  to  nonspecific  gastroenteritis;  thus,  the 
 suspicion  of  appendicitis  often  is  not  entertained  until  the 
 appendix has ruptured and the child is obviously ill.(18)


      


 Two thirds of young children with appendicitis have had 
symptoms for more than 3 days before appendectomy. Because 
children often cannot give an accurate history of their pain, the 
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physical  examination  and  other  aspects  of  the  history  must  be 
 relied on to make the diagnosis.(19) 


      Vomiting,  fever,  irritability,  flexing  of  the  thighs,  and 
 diarrhea are likely early complaints. Abdominal distention is the 
 most  consistent  physical  finding.  As  in  adults,  the  total 
 leukocyte count is not a reliable test. 


       The  incidence  of  perforation  in  infants  younger  than  1 
 year of age is almost 100%, and although it decreases with age, 
 it  is  still  50%  at  5  years  of  age.  The  mortality  rate  in  this  age 
 group remains as high as 5%. 


       In  one  series,  nearly  40%  of  children  with  complicated 
 appendicitis had been seen previously by a physician who failed 
 to make the diagnosis of appendicitis.[20]  


APPENDICITIS IN YOUNG WOMEN  


      Although the overall incidence of negative laparotomy in 
patients suspected of having appendicitis is as high as 20%, the 
incidence in women  younger than 30 years of age is as high as 
45%.(39) 
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      Pain  associated  with  ovulation;  diseases  of  the  ovaries, 
 fallopian tubes, and uterus; and urinary tract infections (cystitis) 
 account for most of the misdiagnoses.(43) 


      If  a  young  woman  has  atypical  pain;  no  muscular 
 guarding in the right lower quadrant; and no fever, leukocytosis, 
 or  leftward  shift  in  the  differential  WBC  count,  it  is  best  to 
 observe  the  patient  with  frequent  re-examinations.  If  after 
 several hours the patient's signs and symptoms remain stable, it 
 is appropriate to perform a CT scan.(24) 


APPENDICITIS DURING PREGNANCY  


        The risk of appendicitis during pregnancy is the same as it 
 is in nonpregnant women of the same age; the incidence is 1 in 
 2000 pregnancies.(21) 


        Appendicitis  occurs  more  frequently  during  the  first  two 
 trimesters,  and during this  period the  symptoms of appendicitis 
 are similar to those seen in nonpregnant women.


         


  Surgery  should  be  performed  during  pregnancy  when 
appendicitis  is  suspected,  just  as  it  would  be  in  a  nonpregnant 



(38)31 


woman.  As  in  the  nonpregnant  patient,  the  effects  of  a 
 laparotomy  that  produces  no  findings  are  minor,  whereas  the 
 effects of ruptured appendicitis can be catastrophic. 


        Recent  studies  indicate  that  there  is  no  increase  in 
 morbidity and mortality with laparoscopic appendectomy versus 
 open appendectomy for the patient or the fetus. 


         During  the  third  trimester  of  pregnancy,  the  cecum  and 
 appendix are displaced laterally and are rotated by the enlarged 
 uterus. This results in localization of pain either more cephalad 
 or  laterally  in  the  flank,  leading  to  delay  in  diagnosis  and  an 
 increased incidence of perforation. 


         Factors such as displacement of the omentum by the uterus 
 also  impair  localization  of  the  inflamed  appendix  and  result  in 
 diffuse peritonitis. 


      In cases  of  uncomplicated  appendicitis, the  prognosis  for 
the  infant  following  appendectomy  is  directly  related  to  the 
infant's  birth  weight.  If  peritonitis  and  sepsis  ensue,  infant 
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mortality  increases  because  of  prematurity  and  the  effects  of 
 sepsis. 


      Acute  appendicitis  can  be  confused  with  pyelitis  and 
 torsion  of  an  ovarian  cyst.  However,  death  from  appendicitis 
 during pregnancy is mainly caused by a delay in diagnosis. 


      In  the  final  analysis,  early  appendectomy  is  the 
 appropriate therapy in suspected appendicitis during all stages of 
 pregnancy. 


APPENDICITIS IN THE ELDERLY POPULATION  


      Appendicitis  has  a  much  greater  mortality  rate  among 
 elderly  persons  when  compared  with  young  adults.  The 
 increased  risk  of mortality appears  to result  from  both delay in 
 seeking medical care and delay in making the diagnosis.(22)


       


 The  presence  of  other  diseases  associated  with  aging 
contributes  to mortality,  but  the  major  reason  for  the  increased 
mortality of appendicitis in the aged is delay in treatment. 
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      Classic  symptoms  are  present  in  elderly  persons  but  are 
 often less pronounced. Right lower quadrant pain localizes later 
 and may be milder in elderly persons. 


      On  initial  physical  examination,  the  findings  are  often 
 minimal,  although  right  lower  quadrant  tenderness  will 
 eventually  be  present  in  most  patients.  Distention  of  the 
 abdomen  and  a  clinical  picture  suggesting  small  bowel 
 obstruction are commonly seen. 


       More  than  30%  of  elderly  patients  will  have  a  ruptured 
 appendix at the time of operation. Although other factors play a 
 role, delay in  seeking care and  in  making the  diagnosis are  the 
 major reasons for perforation. 


      It  is  imperative,  therefore,  that  once  the  diagnosis  of 
 acute appendicitis is made, an urgent operation must be advised. 


COMPLICATIONS OF ACUTE APPENDICITIS 
 I.Perforation and its consequences 


II.Abscess formation and its complications 
      -Appenduculo cutaneous fistula 
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      -Appendico vesical fistula 
 III.Diffuse peritonitis 


        -due to contamination of peritoneal cavity before defensive 
 adhesion formation 


        -secondary  rupture  of  intra abdominal  abscesses  that  were 
 produced by ruptured appendicitis. 


PERFORATION 


         A  serious  complication  of  appendicitis,that  results  from  a 
 delay in diagnosis and surgical treatment. Unfortunately ,this is 
 not  an  uncommon  complication  and  occurs  in  19-32%  of 
 patients undergoing surgery for appendicitis. 


        62% of patients with perforation had been symptomatic for 
 more  than  24  hours,in  contrast  to  33%  of  those  without 
 perforation.This  explains  that  delay  in  seeking  medical 
 attention,is  probably  most  important  factor  leading  to 
 perforation. 


        Silberman  emphasized  on  the  delay  from  the  time  of 
admission  to  that  of  surgery.79  %  patients  with  perforation 
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underwent  operation  within  6  hours  of  admission  and  93  % 
 within 12 hours. 


        Perforation  should  be  suspected  when  the  duration  of 
 symptoms  exceeds  24  hours,the  temperature    is  more  than  38 
 degree  Celsius  and  WBC  count  more  than  15,000 
 cells/cu.mm.These  are  uncommon  findings  in  non  perforated 
 appendicitis. 


        If the perforation has been walled off in to an appendiceal 
 abscess,a  tender  mass  can  often  be  palpated  in  the  right  lower 
 quadrant.If  discomfort  makes  palpation  of  the  right  lower 
 quadrant  difficult,it  is  helpful  to  examine  the  partient  under 
 anaesthesia befor the incision is made. 


DIFFERENTIAL DIAGNOSIS 


         The  differential  diagnosis  of  abdominal  pain  is  a 
stimulating exercise. When the classic symptoms of appendicitis 
are present, the diagnosis of appendicitis is usually easily made 
and is seldom missed. 
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        When  the  diagnosis  is  not  obvious,  knowledge  of  the 
 differential diagnosis becomes important. Most of the entities in 
 the  differential  diagnosis  of  appendicitis  also  require  operative 
 therapy  or  are  usually  not  made  worse  by  an  exploratory 
 laparotomy. 


        Therefore,  it  is  essential  that  one  eliminate  those  diseases 
 that do not require operative therapy and can be made worse by 
 operation,  such  as  pancreatitis,  myocardial  infarction,  and 
 basilar pneumonia. 


        The  diseases  in  young  children  that  are  most  frequently 
 mistaken for acute appendicitis are 


     - gastroenteritis 


     - mesenteric lymphadenitis 
      - Meckel's diverticulum 
      - pyelitis 


     - small intestinal intussusceptions 
      - enteric duplication 


       - basilar pneumonia. 
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       In mesenteric lymphadenitis, an upper respiratory infection 
 is often present or has recently subsided. 


       Acute  gastroenteritis  is  usually  associated  with  crampy 
 abdominal pain and watery diarrhea. 


       Intestinal intussusception occurs most frequently in children 
 younger  than  2  years  of  age,  an  age  at  which  appendicitis  is 
 uncommon.  With  intussusception,  a  sausage-shaped  mass  is 
 frequently  palpable  in  the  right  lower  quadrant.  The  preferred 
 diagnostic  procedure  is  a  gentle  BE,  which,  in  addition  to 
 making the diagnosis, usually reduces the intussusception. 


         In teenagers and young adults, the differential diagnosis is 
 different  in men  and  women.  In  young  women,  the  differential 
 diagnosis includes  


       -ruptured ectopic pregnancy 
        - mittelschmerz 


       - endometriosis 
        - salpingitis


      -


 Chronic constipation  



(45)38 


      The symptoms that accompany the acute onset of regional 
 enteritis  can  mimic  acute  appendicitis,  but  a  history  of  cramps 
 and  diarrhea  and  the  lack  of  an  appropriate  history  for 
 appendicitis are hints that the diagnosis is regional enteritis.


In young men, the potential list of differential diagnoses is 
 smaller and includes the  


       -acute onset of regional enteritis 
        - right-sided renal or ureteral calculus 
        - torsion of the testes 


       - acute epididymitis. 


In older patients, the differential diagnosis of acute appendicitis 
 includes  


      -diverticulitis 


      - perforated peptic ulcer 
      - acute cholecystitis 
      - acute pancreatitis 
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      - intestinal obstruction 


      - perforated cecal carcinoma 
       - mesenteric vascular occlusion 
       -rupturing aortic aneurysm 


 and the disease entities already mentioned for young adults. 


LABORATORY INVESTIGATIONS AND SCORING 
       This  is  very  much  true  of  acute  appendicitis,as  only 
 laboratory  investigations,without  any  clinical  backgrounds 
 donot establish diagnosis. 


1.Total WBC count and differential count 


        In the early diagnosis of acute appendicitis, laboratory tests 
 are of little value. Up to one third of patients, particularly older 
 patients  have  a  normal  total  leukocyte  count  with  acute 
 appendicitis, and more than half have, at most, a mild elevation. 


        Even  when  the  total  leukocyte  count  and  the  differential 
white  blood  cell  (WBC)  count  are  abnormal,  the  degree  of 
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abnormality  does  not  correlate  well  with  the  degree  of 
 appendiceal inflammation.


         Even when the total WBC count is normal, the differential 
 WBC  count  often  reveals  a  shift  to  the  left  with  an  increase  in 
 the percentage of polymorphonuclear neutrophils. Less than 4% 


of  patients  have  both  a  normal  total  WBC  count  and  a  normal 
 differential count. 


        The most important fact to remember when considering the 
 diagnosis  of  appendicitis  is  that  the  clinical  findings  take 
 precedence over the WBC count when they are at variance. 


        Moderate  leucocytosis,ranging  from  about  10,000-18,000 
 cells/cumm,with  neutrophilia,is  the  common  picture  in  acute 
 appendicitis. 


   With  normal  counts  and diffential  counts,the  diagnosis  of 
acute appendicitis is still a possibility.If the WBC count is more 
than  18,000  cells/cu.mm  and  shift  to  the  left  is 
extreme,perforated  appendicitis  or  an  acute  inflammatory 
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disease  of  a  greater  magnitude  than  appendicitis  is  more 
possible.(4,5,6) 
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SCORING SYSTEMS 
 1.Alvarado score : 


         The  classical  signs  and  symptoms  of  acute  appendicitis 
 were  first  reported  by  Fitz  in  1886.The  Alvardo  score  was 
 described  in  1986  and  has  been  validated  in  adult  surgical 
 practice.The  classical  Alvardo  score  included  left  shift  of 
 neutrophil maturation yielding a total score of 10. 


     ALVARADO (MANTREL’S) SCORE 
 SYMPTOMS  MIGRATORY RIF PAIN 


ANOREXIA 


NAUSEA AND VOMITING 


      1 
       1 
 1 


SIGNS  TENDERNESS RIF 


REBOUND TENDERNESS 
 ELEVATED TEMPERATURE 


2 
 1 
 1 
 LAB INV  LEUCOCYTOSIS 


SHIFT TO LEFT 
 TOTAL 


2 
1 
10 
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2.Modified Alvardo score 


         Kalan  et  omitted  the  left  shift  of  neutrophil  maturation 
 parameter and produced a modified score.The modified Alvardo 
 score  yields  a  total  of  9.Patients  with  a  score  of  1-4  are 
 considered  unlikely  to  have  acute  appendicitis.Patients  with  a 
 score  of  5-6  have  possible  diagnosis  of  acute  appendicitis,not 
 convincing  to  have  enough  surgery.Those  with  a  score  of  7-9 
 are regarded as patients with acute appendicitis. 


3.Teicher scoring system 


       Teicher  et  al  described  a  scoring  system,after 
 retrospectively studying 100 cases of acute appendicitis. 


      A  score  greater  than  3  was  taken  as  a  positive  predictor  of 
acute appendicitis.This system  if  applied,would  have  prevented 
negative  laparotomies  in  38  %  of  the  patients  and  5  %  would 
have been kept for observation. 
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TEICHER SCORING SYSTEM 


SCORE  POSITIVE PREDICTORS  NEGATIVE PREDICTORS  SCORE 


+2  MALE  FEMALE  -1 


+3  AGE>50  20-39 YRS  -1 


+2  DURATION 1/2 DAY  DURATION >3 DAYS  -3 
 +1  DURATION 2 DAYS  GENITOURINARY  


SYMPTOMS 


-3 
 +3  INVOLUNTARY RIGHT  


LOWER QUADRANT SPASM 


NO SPASM 


RECTAL MASS RT SIDE 
 TC>10,000 CELLS/CU.MM 


-3 


IMAGING MODALITIES 
 RADIOGRAPHIC EXAMINATION  


       With  rare  exceptions,  plain  roentgenologic  examination 
 of  the  abdomen  is  of  little  help  in  the  differential  diagnosis  of 
 acute appendicitis.  


       The  exceptions  are  when  a  fecalith  is  demonstrated  and 
when  other  diagnoses  such  as  acute  cholecystitis,  perforating 
duodenal  ulcer,  perforating  colon  cancer,  acute  diverticulitis, 
and pyelonephritis are being excluded. 
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      It is not unusual to see cecal distention or a sentinel loop 
 of  distended  small  intestine  in  the  right  lower  quadrant  in 
 patients  with  acute  appendicitis.  In  late  appendicitis  with 
 perforation  and  abscess  formation,  a  mass  can  often  be 
 demonstrated that is extrinsic to the cecum.  


       There may be scoliosis to the right, lack of the right psoas 
 shadow, lack of small bowel gas in the right lower quadrant with 
 abundant gas elsewhere in the small bowel, and signs of edema 
 of the abdominal wall. 


      With  late  appendicitis  and  generalized  peritonitis,  there 
 is an ileus pattern with generalized gas throughout the small and 
 large intestine. 


      Plain  radiography  has  been  used  in  the  diagnosis  of 
 appendicitis since 1906.However,it lacks specificity. 


Signs in plain x-ray abdomen 


1.localised ileus with gas filled caecum. 


2.Fluid levels in caecum 
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3.Increased soft tissue density in the right lower quadrant 


4.Blurring of right flank stripe-the radiolucent line produced by 
   fat beween the peritoneum and transverse abdominal line. 


5.Faecolith in the RIF 


6.Blurring of ritht psoas shadow 
 7.Free intra peritoneal air 


8.Deformity  of  caecal  gas  shadow  owing  to  adjacent 
 inflammatory mass. 


BARIUM ENEMA(7,8) 


      Barium  enema  (BE)  examination  was  recommended  in 
 the  past  in  young  women  in  whom  the  diagnosis  was  still  in 
 question  after  hours  of  observation  and  in  patients  with  a 
 debilitating  systemic  disease,  such  as  leukemia,  in  whom  the 
 operative  risk  is  markedly  increased.  The  findings  of 
 significance on BE include lack of filling or partial filling of the 
 appendix  and  an  extrinsic  pressure  defect  on  the  cecum  (the 


“reverse 3” sign). 
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ULTRA SOUND 


      Ultra  sonography  is  often  used  as  the  initial  diagnostic 
 imaging  study  in  the  majority  of  patients  in  whom  the  clinical 
 diagnosis of appendicitis is equivocal.Ultrasound is non invasive 
 and rapidly available and avoids radiation exposure. 


      Deutsch  et  al  was  the  first  to  report  ultrasonic 
 visualization  of  an  inflamed  appendix  in  1981,in  a  child 
 suffering from acute leukemia. 


         Abdominal  ultrasound  examination  is  more  useful  in 
 children  and  in  thin  adults,particularly  if  gynaecologic 
 pathology  is  suspected,with  a  diagnostic  accuracy  in  excess  of 
 90% 


        Jefrey et al studied 250 cases of acute appendicitis and laid 
 down sonographic criteria for diagnosis. 


        Currently diagnosis criteria used for the diagnosis of acute 
 appendicitis by ultrasound are: 


1.Blind ending,immobile,non-compressible,aperistaltic,tubular 
  structure.Mural thickness is  assessed by measuring the 
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 distance  from the echogenic mucosa to the outer edematous  
   wall that shows few echoes. 


2.Cannot be displaced on pressure 


3.Bull’s eye or target lesion visualised in the transverse plane   
   with  diameter > 6mm. 


4.Faecolith in the lumen 
 5.Periappendiceal collection 


6.Hypo or hyperperistaltic loops in the right iliac fossa 
 7.Miscellaneous signs: 


  ‘Cockade’  around  target  lesion.Tubular  structure  >  50  mm  in 
 length.(9,10) 


         Graded  compression  ultrasonography  performed  in  139 
 patients,the  sensitivity  and  specificity  of  ultrasonography  for 
 diagnosing appendicitis was 95 % and 89 % respectively. 


         Jeffrey et al in a study pointed out the sonographic pitfalls 
in  the  diagnosis  of  acute  appendicitis,in  which  observed  that  a 
dilated  fallopian  tube  or  hypertrophied  fibres  of  the  psoas 
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muscle  could  be  mistaken  for  a  target  lesion,while  a  gas 
 containing appendix could be mistaken for a bowel loop.(11,12) 
 Conclusion 


        Ultrasound  is  highly  specific  for  the  diagnosis  of 
 appendicitis in  the  hands  of experts and also has the advantage 
 of  non  invasively  excluding  diseases  which  do  not  require 
 surgical  intervention  like  ureteric  colic  or  gynaecological 
 disorders. 


        It  is  non  invasive  and  can  also  be  used  safely  in  pregnant 
 patients and children with no radiation hazard. 


COLOUR DOPPLER 


         Color  Doppler  examination  is  based  on  the  principle  that 
 acute inflammation of the appendix is associated with increased 
 blood flow to the region. 


         Quillin  et  al  in  1992,imaged  100  children  concurrently 
with colour Doppler and gray scale ultrasonography,and found a 
sensitivity of 87 % and a specificity of 97 % with an accuracy of 
90 % by gray scale ultrasonography. 
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         A finding of increased vascularity was considered positive 
 for  appendicitis  and  a  hyperaemic  right  lower  quadrant  mass 
 suggestive of an abscess. 


COMPUTERISED TOMOGRAPHIC SCANNING 


      Studies  that  compared  Ultra  sound  and  CT  have 
 demonstrated  CT  to  be  more  accurate  than  Ultra  sound  in  the 
 diagnosis of appendicitis in clinically equivocal cases. 


 Therefore,  Ultra  sound  should  be  used  only  when  an 
 experienced  radiologist  with  an  interest  in  appendicitis  is 
 available. 


         Although more expensive, CT has also been demonstrated 
 to be of benefit in the diagnosis of acute appendicitis and has an 
 accuracy of greater than 94%.(13) 


         The  cost  can  be  reduced  with  no  significant  loss  in 
 diagnostic accuracy by performing a limited, unenhanced CT.


         


   Appendicitis is diagnosed when the appendix is thickened 
with  a  diameter  greater  than  6  mm;  a  phlegmon,  fluid,  or 
abscess  is  present;  there  is  an  appendolith;  and  there  are 
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inflammatory  changes  in  the  periappendiceal  fat (streaking  and 
 poorly defined increased attenuation).(14,15)


      


  The  presence  of  pericecal  inflammation  without  the 
 presence of an inflamed appendix or an appendolith without the 
 presence  of  periappendiceal  inflammation  are  both  insufficient 
 to diagnose acute appendicitis. 


      Contrast  enhanced  CT  scan  is  most  useful  in  patients  in 
 whom  there  is  diagnostic  uncertainity,particularly  older 
 patients,in  whom  acute  diverticulitis,intestinal  obstruction  or 
 neoplasm are likely diffential diagnosis. 


       Intravenous  contrast  helps  to  highlight  inflammation 
 around the appendix.Selective  use  of CT  scanning  may  be  cost 
 effective  by  reducing  both  the  negative  appendicectomy  and 
 lenth of hospital stay. 


       Enhanced CT scan is a good imaging diagnostic tool for 
suspected appendicitis,having sensitivity of 87 % and specificity 
of  86 %  



(59)52 


         Improved  image  resolution  to  the  0.5 cm to 1.0 cm  range 
 has  improved  the  accuracy  of  CT  scanning.In  the  abscence  of 
 signs  of  inflammation,the  diagnosis  is  less  certain  and  in  this 
 situation a CT scan might be of value.(16) 


         In a study of 38 patients,Gale at found that CT scan had a 
 sensitivity of 92 % and a specificity of 79 %.They described the 
 common findings in acute appendicitis on CT as 


a.Peri-caecal inflammation (68 %) 
 b.Abscess formation (55 %) 


c.Calcified appendicolith (23%) 
 d.Abnormal appendix (18 %) 


      The accuracy of CT is greatest when a deliberate effort is 
 made  to  visualize  the  appendix.CT  is  used  in  conjunction  with 
 repetitive  examination  and  clinical  observation  in  patients  with 
 equivocal  findings,high  risk  population  for  false  positive 
 examination . 


      Using  this  approach,the  frequency  of  negative 
explorations has been significantly reduced. 
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MISCELLANEOUS INVESTIGATIONS: 


URINE EXAMINATION: 


       Urinalysis  is  helpful  in  the  differential  diagnosis  of 
 patients  with  lower  abdominal  pain  only  when  it  reveals 
 significant  numbers  of  red  blood  cells,  WBCs,  or  bacteria. 


Minimal  numbers  of  red  blood  cells,  WBCs,  and  bacteria  are 
 seen in normal patients as well as in patients with appendicitis.  


       The presence  of hematuria  or pus cells  in the  urine does 
 not  rule  out  appendicitis.  Irritation  of  ureter  or  urinary  bladder 
 by the inflamed appendix may cause microscopic hematuria or 
 pyuria. 


      Graham(1965)  quantitatively  analysed  midstream  urine 
specimens  in  71  patients  operated  upon  with  the  diagnosis  of 
acute  appendicitis.  Of  these,  62  had  an  acutely  inflamed 
appendix  removed  and  nine  patients  had  normal  appendix.  In 
this  whole  group,  nine  female  patients  had  microscopic  pyuria 
and  one  also  had hematuria. One male patient  had  microscopic 
hematuria. 
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LIVER FUNCTION TEST 


      Patients with advanced appendicitis and abscess formation 
 or  generalized  peritonitis  may  have  abnormalities  in  liver 
 function tests  that  mimic  obstructive  jaundice,  biliary  stasis,  or 
 other primary liver problems. 


C-REACTIVE PROTEIN 


      CRP is a non specific acute phase reactant, which appears 
 in  the  serum  of  individuals  in  response  to  a  variety  of 
 inflammatory conditions and tissue necrosis. 


         It is a  non-specific  indicator for acute appendicitis.  There 
 have  been  various  studies  regarding  the  importance  of  CRP  in 
 differentiating  appendicitis  from  other  non  inflammatory 
 conditions of the abdomen. 


         One  of  the  such  studies  showed  that  CRP  value  is 
 increased  markedly  only  after  appendiceal  perforation  or 
 abscess formation. 


However  increase  in  leukocyte  count  was  found to  be  an  early 
marker  of  appendiceal  inflammation.  This  study  reported  that 
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the  CRP  concentration  and  temperature  had  high  power  in 
 discrimating  advanced  appendicitis  than  all  appendicitis.  Also 
 the CRP concentration >10mg/L was found to be one of the  
 independent predictors of appendicitis. 


       CRP  estimation  required  specialized  laboratory 
 equipment,which has now been resolved by using CRP kits. 


Conclusion: 


       CRP  is  elevated  in  any  cause  of  acute  inflammation.But  if 
 clinical  suspicion  of  appendicitis  is  not  confirmed,CRP 
 estimation provides the clue for acute appendicitis 


CLINICAL OUTCOME FOR APPENDICITIS 
 1. Resolution 


2. Gangrenous appendicitis 


3. Perforation leading to generalized peritonitis 
4. Appendicular mass or abscess formation 
5. Fibrosis 
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TREATMENT 


      Patients  with  acute,non  perforated  appendicitis  should 
 undergo  urgent  appendicectomy.There  have  been  few  studies 
 examining the role of antibiotic therapy alone for appendicitis. 


      Errikson  and  Granstrom  performed  randomised  trial  of 
 antibiotic  therapy  versus  surgical  therapy  for  patients  with 
 appendicitis.In a small number of patients,the initial success was      
 85 % but recurrence rate of 35 % with short follow up.Owing to 
 high recurrence rate,the current standard is operative treatment. 


         The  answer  for  treatment  of  acute  appendicitis  and  its 
 complications,is  SURGERY,and  the  only  dilemma  it  carries 
 with it is the timing of surgical intervention. 


         There  has  been  a  difference  of  opinion    however 
concerning  the  optimal  timing  for  ruptured  appendicitis  with 
frank  periappendiceal  abscess  formation.Expectant  treatment 
was  advocated  by  A.T.OCSHNER  in  1901.If  progression 
occurs,the  abscess  is  drained.  If  the  patient  improves, 
conservative  treatment  is  continued.With  these  measures,the 
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majority of appendiceal abscesses resolve satisfactorily,although 
 many days of hospitalization is required.(25) 


       An interval appendicectomy 6 weeks to 3 months later is 
 strongly advised,since the recurrence rate is very high.(36) 


PREOPERATIVE PREPARATION  


      It  is  not  necessary  to  rush  a  patient  with  a  presumed 
 diagnosis  of  acute  appendicitis  directly  to  the  operating  room. 


All  patients,  especially  those  with  a  presumed  diagnosis  of 
 peritonitis, should be adequately prepared before being taken to 
 the operating room. 


       Selected  patients  with  a  palpable  right  lower  quadrant 
 mass may be initially managed without operation.  


      Intravenous fluid replacement should be initiated and the 
 patient  resuscitated  as  rapidly  as  possible,  especially  when 
 peritonitis  is  suspected.  Once  the  patient  has  a  good  urinary 
 output, it can be assumed that resuscitation is complete. 


      Nasogastric suction is especially helpful in patients with 
peritonitis and profound ileus. 
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      If  the  patient's  body  temperature  is  higher  than  39°  C, 
 appropriate  measures  should  be  taken  to  reduce  fever  prior  to 
 beginning of an operation. 


       A  broad-spectrum  antibiotic,  should  be  administered 
 preoperatively to help control sepsis and to reduce the incidence 
 of  postoperative  wound  infections.  If,  at  the  time  of  operation, 
 the  patient  has  early  appendicitis,  antibiotic  administration  can 
 be stopped after one postoperative dose. 


       Antibiotics should be continued as clinically indicated in 
 patients  who  have  gangrenous  or  ruptured  appendicitis  with 
 localized or generalized peritonitis. 


EXAMINATION UNDER ANESTHESIA  


      After  the  induction  of  anesthesia,  the patient's  abdomen 
 should be systematically palpated. Such an examination may, on 
 occasion,  demonstrate  another  pathologic  condition  to  be  the 
 cause of the patient's symptoms, such as acute cholecystitis. 


      It  also  may  be  possible  to  palpate  an  appendiceal  mass 
that will confirm the suspected diagnosis. 
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Uncomplicated Appendicitis Without a Palpable Mass  


       In  this  circumstance,  when  the  diagnosis  of  acute 
 appendicitis has been made and there is no reason to suspect that 
 the  appendix  has  ruptured,  an  appendectomy  should  be 
 performed. 


       The  earlier  the  diagnosis  is  made  and  the  sooner  the 
 appendectomy is performed, the  better  the prognosis. As  stated 
 earlier,  if  there  is  any  doubt  about  whether  the  appendix  has 
 ruptured, the operation should be performed at once, because the 
 morbidity of a perforated appendix is 100-fold greater than that 
 of an uncomplicated appendectomy. 


       The latter procedure should have a surgical mortality rate 
 of  less  than  0.1%,  whereas  in  contrast,  the  mortality  rate  of  a 
 ruptured appendix can be as high as 10%. 


       One recommended incision for a routine appendectomy is 
a  transverse  one  (i.e.,  Rockey-Davis,  Fowler-Weir-Mitchell 
incisions). The incision is made in a transverse direction, 1 to 3 
cm  below  the  umbilicus,  and  is  centered  on  the  midclavicular 
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line.  The  length  of  the  incision  should  be  approximately  1  cm 
 longer than the breadth of the surgeon's hand. 


       


The aponeurosis and muscles of the abdominal wall are split or 
incised in the direction of their fibers . Exposure of the appendix 
through this incision is better when compared with that obtained 
through  the  classic  McBurney  incision,  particularly  in  patients 
with a retrocecal appendix and in those who are obese.  
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Figure-1   Steps  in  exposing  the  appendix  for  an  appendectomy  through  a 
transverse  incision. A,  Placement  of  the  skin  incision. B  and C,  External  and 
internal oblique and transversus abdominis muscles are divided in the direction of 
their  fibers. D,  After  incision  of  the  peritoneum,  the  cecum  is  exposed  and  the 
appendix is located by following the anterior cecal taenia inferiorly. E, The cecum 
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is mobilized into the wound through incision of its lateral peritoneal reflection 


     The  other  recommended  incision,  the  gridiron,  or  muscle-
 splitting one (McBurney incision), can be used. This is the most 
 widely used incision in uncomplicated appendicitis. 


      The skin incision is made through a point one third of the 
 way  along  a  line  from  the  anterosuperior  spine  of  the  ileum  to 
 the  umbilicus.  The  incision  is  made  obliquely,  beginning 
 inferiorly and medially, and extending laterally and superiorly. 


       It  should  be  8  to  10  cm  in  length,  with  its  most  medial 
 extent  being  the  lateral  edge  of  the  rectus  muscle.  The 
 aponeurosis  and  muscles  of  the  abdominal  wall  are  split  or 
 incised in the direction of their fibers in such a manner that the 
 entire skin incision can be used for exposure. 


       After  entering  the  peritoneum,  the  appendix  is  found  as 
described  for  the  transverse  incision.  The  exposure  through  a 
McBurney incision, especially for a retrocecal appendix, can be 
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awkward  unless  the  appendix  lies  immediately  below  the 
 incision. 


      If  necessary,  the  incision  can  be  extended  medially, 
 partially  transecting  the  rectus  sheath,  but  this  maneuver  is 
 usually helpful only in a pelvic appendicitis. 


       If  there  is  doubt  about  the  diagnosis  of  acute  appendicitis 
 and  an  exploratory  laparotomy  is  indicated,  a  vertical  midline 
 incision  is  more  appropriate.  An  appendectomy  can  be 
 performed with little difficulty through such an incision. 


       After  the  peritoneum  is  opened,  the  appendix  is  identified 
 by  following  the  anterior  cecal  taenia  to  the  base  of  the 
 appendix.  The  inflamed  appendix  is coaxed  into  the  wound by 
 gentle traction and the transection of adhesions, if present. 


       If  the  appendix  is  retrocecal  or  retroperitoneal,  or  if  the 
local inflammation and edema are intense, exposure is improved 
by dividing the lateral peritoneal reflection of the cecum. At the 
end  of  this  maneuver,  the  cecum  should  lie  within  the  wound 
and  the  appendix  should  be  at  the  level  of  the  anterior 



(71)64 


abdominal  wall  so  that  continuing  vigorous  retraction  is 
 unnecessary while removing the appendix. 


        If  the  appendix  is  not  adherent,  its  base  can  be  easily 
 identified  because  the  entire  appendix  often  pops  into  the 
 operative  field.  If  the  appendix  is  adherent,  however,  its  base 
 may  be  difficult  to  recognize.  Aids  in  recognition  include  the 
 following:  


   


1.     All  three  taeniae  lead  to  and  end  at  the  base  of  the 
 appendix. 


   


2.     The  ileocecal  junction  can  usually  be  identified,  just 
 below which is the base of the appendix. 


If the appendix does not come into the wound but the base has 
 been identified, an Allis clamp can be placed around but not on 
 the appendix for traction. 


        An effort is made to deliver the tip of the appendix into the 
operative  field.  If  the  appendix  is  not  adherent  to  surrounding 
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tissues,  traction  on  the  Allis  clamp  is  usually  successful  in 
 delivering the appendix. 


        Once the appendix has been freed up, the mesoappendix is 
 transected beginning at its free border, taking small bites of the 
 mesoappendix between pairs of hemostats placed approximately 
 1 cm from and parallel to the appendix. This process should be 
 repeated until the base of the appendix is reached. 


        If  exposure  of  a  long,  adherent  appendix  is  difficult,  the 
 mesoappendix  can  be  transected  in  a  retrograde  manner 
 beginning at the base of the appendix.  


       There  are  three  ways  to  handle  the  appendiceal  stump: 


simple  ligation,  inversion,  and  a  combination  of  ligation  and 
 inversion.  Either  simple  ligation  or  inversion  is  acceptable  and 
 has a comparable incidence of complications. 


       The  combination  of  ligation  and  inversion  is  not 
recommended,  because  it  does  not  reduce  the  risk  of  septic 
complications,  but  it  does  create  conditions  conducive  to  the 
development of an intramural abscess or mucocele. 
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        Also, the ligated and inverted appendiceal stump may later 
 appear  on a subsequent BE as a  cecal  “tumor”  and be  a  source 
 of diagnostic difficulties. (26) 


        Simple  ligature  of  the  appendiceal  stump  is  accomplished 
 by  crushing  the  appendix  at  its  base  with  a  hemostat,  then 
 moving the hemostat and replacing it on the appendix just distal 
 to the crushed line.  


        A  ligature  of  monofilament  suture  is  placed  in  the  groove 
caused by the crushing clamp and is tied tightly .The appendix is 
transected just proximal to the hemostat and removed. 
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