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ABSTRACT 

Appendicitis has been considered as a time-sensitive condition. It is most frequently 

seen in patients in their second and third decades of life. Delay in seeking medical 

consultation is the primary reason of occurance of complicated appendicitis. As the 

presentation of the disease may be atypical, many cases are missed from general 

practicioners, those results in occurance of complications. Further breakdown in the 

gangrenous appendicular wall leads to perforation with spillage of the intraluminal 

contents with localized abscess formation or generalized peritonitis.The aim of this 

study to review the post-operative complications and improving recovery of adults 

with complicated appendicitis. 
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Introduction 

Appendicitis is most frequently seen in patients in their second and third decades of 

life. The disease occurs at all ages but it is quite rare in the young age, probably 

because the configuration of the appendix at this age makes obstruction of the lumen 

unlikely. There is a rough parallelism between the amounts of lymphoid tissue in the 

appendix and the incidence of acute appendicitis, the peak for both occurring in the 

middle teens (1).  Subsequent impairment of lymphatic and venous drainage in acute 

suppurative appendicitis leads to mucosal ischemia. These findings in combination 

promote a localized inflammatory process that may progress to gangrene and 

perforation. Inflammation of the adjacent peritoneum gives rise to localized pain in 

the right lower quadrant (2). Continuation of acute gangrenous appendicitis eventually 

leads thrombosis of the vessels, increased intraluminal pressure occurs with ischemia 

,gangrene and perforation distal to the site of obstruction and usually leakage of pus 

occurs before protective adhesions takes place leading to diffuse septic peritonitis(3). 

Risk factors for occurance of complicated appendicitis: 

Appendicitis has been cosidered as a time-sensitive condition. One of the risk 

factors that increases the occurance of complicated appendicitis is lack of access to 

healthcare. So, patients living in areas away from medical centers have higher rate of 

perforation (4).Age of the patient also is a risk factor that affects the presentation of 

Acute Appendicitis. Younger children have less ability to understand and present their 

complaints. About 30% to 40% of children with acute appendicitis presents with 

perforated appendicitis (5). The risk of perforation increases with younger children to 
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reach about 82% in children youger than 5 years and nearly 100% in children youger 

than 1 year. The younger the patient, the more the chance to present with complicated 

appendicitis (4). 

Perforated appendicitis characterized by obstruction of the appendiceal lumen 

contributes to bacterial overgrowth, and continued secretion of mucus leads to 

intraluminal distention and increased wall pressure. Subsequent impairment of 

lymphatic and venous drainage leads to mucosal ischemia that may progress to 

gangrene and perforation (2). Occurance of perforated appendicitis is associated with 

progression of the severity of signs, such as: a temperature higher than 38.6°C, 

leucocyte count greater than 14,000/mm3, and the presence of more generalized 

peritoneal signs (3). 

In most of the cases it is difficult to prove beyond doubt that chronic 

appendicitis is the cause of pain. Even when pain and tenderness are centredaround 

the right lower abdomen, it is advisable to exclude other causes of chronic pain before 

removing the appendix. Amoebic colitis, irritable bowelsyndrome, chronic 

calcularcholecystitis, and Crohn's disease should be born in mind. The treatment of 

chronic appendicitis is appendectomy. Chronic appendicitis must be assumed in cases 

of recurrent or persistent pain longer than 7 days and an elective appendectomy has to 

be recommended (6). 

Diagnosis of complicated acute appendicitis: 

Diagnosis of acute appendicitis depends mainly on history taking and physical 

examination. These procedures are enough for the surgeon to reach an acurate 

diagnosis in 80-90 % of cases. Laboratory and imaging studies may be useful to 

support the diagnosis in selected patients(5). Classically it is acute pain, diffuse, in the 

peri-umbilical region due to distension of the lumen of the appendix (visceral pain). 

After 6-10 hours, inflammation proceeds to irritate the parietal peritoneum, the pain 

shifts to the right iliac fossa and become sharper and more localized, the pain is 

increased by movement and cough.Then pain becomes more severe and generalized 

once complications occurred (7). Deep palpation demonstrating peritoneal 

inflammation is tenderness in right lower quadrant and rebound tenderness following 

release of abdominal palpation pressure. The finding of rebound tenderness may be of 

occasional help in doubtful cases. Once complications occurred,gurdning and even 

rigidity (8). 

There are some special test aid in the diagnosis of acute appendicitis as (a) 

Dunphy's sign:Cough elicits pain on RLQ due to peritoneal irritation (9). (b) Psoas 

sign:Pain is elicited by stretching the iliopsoas muscle during passive extension of the 

hip or active flexion against resistance. This positive psoas sign indicate irritation of 

the psoas muscle by the inflamed appendix. It rarely present early, when elicited other 

clinical signs of appendicitis are usually clear (10). (c)Obturator sign:Hypogastric or 

adductor pain elicited by passive internal rotation of the flexed thigh, is said to 

indicate an inflamed appendix  lying against the internal obturator muscle. This sign is 

positive less often than in psoas sign (8). (d) Rovsing's sign: palpation of the left 
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lower quadrant of a person's abdomen increases the pain felt in the right lower 

quadrant  due to the manual pressure on the , peritoneum producing friction against 

the inflamed appendix by the displaced bowel loops(8). 

Ultimately, plain films can help identify associated complications as ileus or 

perforated peptic ulcer but they are of little use in patients being evaluated for acute 

appendicitis (3). Also, Ultrasound (US) evaluation of patients with abdominal pain is 

rapidly expanding in the emergency cases.  Common ultrasound findings include a 

fluid-filled, non-compressable appendix with a diameter greater than 6 mm, 

appendicolith, periappendicular or pericecal fluid, and increased periappendicular 

echoginicity caused by inflammation(Figure 1). If the appendix is perforated with 

luminal decompression, it may be difficult to identify the appendix (4).The positive 

findings of CT include an enlarged appendix (> 6 mm), appendiceal wall thickining 

(> 1 mm), periappendiceal fat stranding, and appendicial wall enhancement (Figure 

2). These values are significantly lower in diagnosing perforated appendicitis(11). 

 
Figure (1): Transverse view of ultrasound positive for appendicitis, showing 

increasing appendiceal diameter and periappendiceal free fluid (arrow) (5). 

 
Figure (2):Transverse section of abdominal CT; appendix is enlarged (arrow) 

with surrounding free fluid and inflammatory changes(11) 

Treatment of complicated acute appendicitis: 

By definition the complicated cases of acute appendicitis are the cases which 

include one or more of the following: 
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A)Appendicular abscess:It can be managed by percutaneous drainage either 

ultrasound guided or muscle cutting open drainage and conservative management. An 

interval appendectomy can be done after 6 to 8 weeks to allow the inflammatory 

response to subside and allowing a safer and easier operation. If there is a 

nonaccessible abscess or multiple interloop abscesses unresposive to antibiotics, 

operative drainage will be required (5). 

B)Appendicular mass: Management of patients with appendicular mass showing 

controversy. Some surgeons prefer immediate appendectomy, whereas others perform 

the procedure either open or laparoscopic only if the presence of mass is confirmed 

when the patient is under anaesthesia. Some surgeons recommend conservative 

treatmentthen interval appendectomy is preferred 3 months later. If an operation is 

done, care should be taken to avoid damage to adjacent structures subject to the 

inflammatory process such as the small intestine, the fallopian tubes, ovaries, and the 

ureter (3).Conservative management includes (Ochsner–Sherren regimen)asI.V fluids 

& Antibiotics which cover both aerobes and anaerobes, e.g. metronidazole 500mg/8h 

i.v.and 3
rd

 generation cephalosprin / 12h i.v. Surgery is indicated if either: failure of 

conservative managementor mass enlarges(12). 

C) Perforated Appendicitis: which may lead to fecal peritonitis with dissemination 

of infection which need early surgical intervention either open or laparoscopic to 

avoid septicaemia(13).  

Approaches of appendectomy: 

The decision of doing either open appendectomy or laparoscopic appendectomy 

for acute appendicitis is dependent upon several factors as surgeon skill and 

experience as well as hospital resources. But,laparoscopic Appendectomy has been 

shown to offer superior benefits to open appendectomy for various types of 

appendicitis. However, the controversy still persisted (Yu et al., 2017). 

A)Open appendectomy 

I. Types of incision :  

A. Gridiron incision (Mc Burney's incision):The gridiron muscle splitting incision 

is commonly employed, it is usually 5 cm long and is made at right angle to a line 

joining the anterior superior iliac spine to umbilicus, centered at the point of junction 

of medial two thirds and lateral one third of the described line. The external oblique is 

splitted in the direction of its fibers (2).A muscle-splitting technique is typically used. 

The peritoneum is thus exposed, grasped with forceps, and opened sharply along the 

orientation of the incision, taking care not to injure the underlying abdominal contents 

This incision is commonly used for removal of appendix because it provide direct 

access to the normally situated appendix.The muscles are split in the direction of their 

fibers, producing a gridiron effect which render the closure very secure (16). 
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B. Lanz incision: The same as gridiron with the skin incision is placed transversely. 

It is called bikini incision that gives better cosmetic results (16).  

C. Right lower paramedian or lower midline:Some surgeons prefer this to provide 

wider access for exploration, peritoneal lavage and if there is doubt about the 

diagnosis. This is especially relevant in older patients with possible malignancy or 

diverticulitis (7). 

II. Steps of operation: 

A. Exploration and mobilization of the appendix: If the appendix is retrocecal 

medial mobilization of the cecum is necessary, this is typically done bluntly with a 

finger combined with sharp or electrocautry division along white line of toldt anterior 

to fascia of toldt (17). If the extraction of the appendix is difficult, dissection of the 

distal appendix in a retrograde fasion near its base can be done (5). 

B. Division of mesoappendix: The mesoappendix is divided between clamps and 

ligated with an slowly absorbable (vicryl) suture 2/0 (18). 

C. Management of appendiceal stump:can be managed by simple ligation or by 

ligation and inversion with either a purse-string or Z stitch, the stump can be safely 

ligated with an slowly absorbable (vicryl) suture 2/0. The mucosa of appendicular 

stump is frequently obliterated by electrocautry to avoid the development of mucocele 

(7). 

D. Closure: Irrigation of the abdomen is preferred by many surgeons in case of 

presence of pus. But, there is no advantage of peritoneal lavage over suction alone in 

case of complicated appendicitis. Routinely peritoneal drainage is not recommended 

by the most recent studies as the trials showed no significant decrease in post-

operative infectious complications then toilet has to be done (19).  

Complications of open appendectomy: 

The most common post-operative complication in complicated appendicitis is 

wound infection. The second most common is intra-abdominal abscess formation. The 

third is small bowel obstruction (5). 

I. Early complications: 

1) Pulmonary Complications: include conditions such as bronchitis, pneumonia, 

pulmonary atelectasis andpulmonary embolism(20). 

   2) Urinary complication: Retention of urine which is difficulty in initiating the act of 

micturation. Catheterization is necessary if all other methods fail and if obvious 

distension of the bladder is present (21). 

3) Injury to important structures: Pelvic appendectomy can also cause injury to the 

right ureter, right uterine tube, ovary or sigmoid colon. Injury to caecal wall may result 

in feacal fistula.Also,the ilioinguinal nerve injuryresult in some degree of late muscle 
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atrophy of the lower part of the internal oblique and transversus  abdominis  

muscles(22). 

4) Wound complications as surgical  site infections are the most common 

complications seen after appendectomy. About 5% of patients with uncomplicated 

appendicitis develop wound infections after open appendectomy (23).  The prevalence 

of intraperitoneal abscess formation following open appendectomy about 2-3 percent, 

principally in patients with perforated appendicitis (24). 

II. Late complications: 

1)Adhesive intestinal obstruction: in less than 1% of patients after appendectomy for 

uncomplicated appendicitis and in 3% of patients with perforated appendicitis who are 

followed for 30 years. About one half of these patients present with bowel obstruction 

during the first year (25). 

2)Incisional hernia: Where there is almost invariably a history of prolonged sepsis and 

the use of a large drain (22). 

3)Risk of infertility: Adhesions secondary to surgery in the peritoneal cavity in young 

females is the leading cause of acquired infertility due to fimbrial adhesions (26). 

B-Laparoscopic appendectomy: 

The treatment of acute appendicitis remained essentially unchanged (open surgery) 

and Pier and Gotz had performed a modification of Semm's technique and in 1988 

established it as standardization approach in treatment of all stages of appendicitis 

laparoscopically(Gotz et al., 1990). 

1)Position of Patient & Surgeon: The patient is placed supine in operation table in a 

15° Trendelenburg position .Rotation to the left can be useful. In this position, the 

ascending colon is slightlysuspended from the lateral wall and the small intestine falls 

away from the operative field. The surgeon stands on the patient’s left side. The 

assistant stands on the surgeon’s left side. A pneumo-peritoneum is created in standard 

fashion, using the Veress needle technique (27). 

2) Trocar Placement:  The first trocar is usually 10 mm and is introduced at the lower 

margin of the umbilicus. The intraperitoneal pressure is set to 12, with a maximum of 14 

mmHg in adults. The abdomen is visually explored. A second 5 suprapubic trocar is 

inserted for the working instruments undervision. A third 10 mm operating trocar is 

essential and can be introduced either in the right iliac fossa or in the left iliac fossa(Figure 

3). By this is meant the ability to have the two operating instruments approach each other at 

a 90-degree angle.An additional 5-mm port may be placed in the upper midline or in the 

right upper quadrant. This may occasionally be necessary to mobilize a retrocecal appendix 

(28). 

3)Identification , Mobilization and transection of the Appendix:For dividing the 

mesoappendix are using the Ligasure or hook diathermy from the distal end of the artery to 

its cecal base. Once the mesoappendix is dissected, the appendix is grasped and ligated 
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near its base with 2 proximal and 1 distal endoloop sutures(Figure 4). Endoclips or 

endostapler could be also used espicially with complicated appendicitis as some evidence 

reporting the advantage regarding post-operative abscessformation(29). 

4) Specimen Retrieval:The appendix is dividid between the proximal and distal knots or clips 

using endoscissors with leaving a secure short stump.As care is needed to avoid contamination of 

the abdomen and port site wounds, the appendix is placed in an impermeable retrieval bag before it 

is removed from the abdomen (30). 

5) Irrigation and Drainage:If the appendix is perforated, gangrenous or associated with 

appendicular abscess, the peritoneal cavity can be thoroughly irrigated with normal saline until the 

aspiration from the peritoneal cavity become clear (31). But, Di Saverio et al. (19) did not show an 

advantage of the peritoneal irrigation over suction alone in complicated appendicitis. After 

completing the operation and haemostasis is assured, the abdomen is deflated, ports are removed 

under direct vision., subcutaneous tissue is approximated with absorbable sutures and skin is closed 

(31). 

 
Figure (3):Trocar placementforLaparoscopic appendectomy(2). 

(a) 

 

(b) 

 

(c) 

 
 

Figure (4): (a)Endloop technique: ligation of the base of the appendix (2); (b) Stapler 

technique: the transection of the appendix;(c) the transection of the mesoappendix(32). 

Complications of laparoscopic appendectomy: 

Complications of laparoscopic appendectomy as intra-abdominal collection.The major 

complications related to anesthesia are not different from those that occur in open cases. Cardiac 

arrhythmias and cardiac arrest have been reported in certain cases, usually because of a profound 

vasovagal response to rapid peritoneal distension, the patient's position, increased abdominal 

pressure, or air embolism (33). 

Complications related to pneumoperitoneum as Subcutaneous emphysema: Mild  to 

severe localized or generalized subcutaneous emphysema is a manifestation of the presence of 

(CO2) in the subcutaneous tissue and generally does not have clinical consequences (34). Also, 
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gas embolism is a direct complication of the direct entry of the gas into the arterial or venous 

system. This usually occurs during or shortly after insufflation, but it may result from the direct 

intravascular insufflation of Co2 or other gas during the operation. Gas embolism, is an 

uncommon complication associated with a high mortality rate (30). Severe hypercapnia from 

difficult ventilation has been reported to be due to the combination of a large diaphragmatic 

hernia, peumoperitoneum and the Trendelenburg position and required conversion of operation to 

laparotomy (35). 

Urinary injuryobserved in slightly more than one half of patients is bladder perforation. A 

mechanical device of any type was responsible for the accident, including unipolar and bipolar 

cautery, loop suturing, trocars, laser devices, staples, and sharp dissection (36). 

Major vascular injuries that occur after entry are much less frequent than those that occur 

during the blind entry phase of the operation Lymphadenectomies or other procedures performed 

near large vessels carry a greater risk. Major vascular injuries usually require laparotomy, but 

laparoscopic repair is possible in certain cases depending on the size and type of the vessel, 

localization of the injury and visualization of the injury. Laparoscopic repair of a vena cava injury 

is feasible (37). 

The incidence of intra- abdominal abscess especially with perforated or gangrenous 

appendicitis is high. It can be diagnosed by ultrasonography or computed tomography as a fluid 

collection which contained pus at ultrasonographically guided aspiration or drainage, even some 

abscesses resolved with antibiotic therapy alone (38). 

Open versus Laparoscopic Appendectomy 

Once the diagnosis of appendicitis is made, the surgeon must decide whether to perform 

an open (OA) or laparoscopic (LA) appendectomy. Numerous randomized controlled trials have 

compared these two methods, sometimes with conflicting results (39). 

Meta-analyses and systematic reviews have combined these studies to address the 

controversy which can be summarized as follows: mean operative time for the LA group was 

significantly longer (80min) than the OA (65min)(40). LA patients have less postoperative pain 

and reduced narcotic requirements; there was no statistically significant difference between 

groups according to post-operative complications such as vomiting that was lower in 

laparoscopic groups (10%) as compared with  (15%) in open group and fever was equal in both 

groups (41). 

Bowel movements in the first postoperative day were observed in 93 % patients subjected 

to laparoscopic appendectomy and 69 % in the open group, As a result, 85 % patients in the 

laparoscopic group and 62 % in the open group were able to tolerate a liquid diet within the first 

24 postoperative hours.Hospital stay was significantly shorter in the laparoscopic group with a 

mean ± SD of 1.4 ± 0.6 days compared with 2.7 ± 2.5 of the open appendectomy group. A highly 

significant difference existed between the 2 groups in time taken to return to routine daily 

activities, which was less in the laparoscopic group with a mean 11.5 ± 3.1 days compared with 

mean 16.1 ± 3.3 days in the open appendectomy group. Intraabdominal abscess formation is 

more common in LA 13.8 compared with the OA 1.3%, This can be explained on the basis that 

CO2 insufflation in LA may facilitate spreading of microorganisms in the peritoneal cavity, 

especially in perforated appendicitis (42). 

The putative advantages of the laparoscopic approach are quicker and less painful 

recovery, fewer postoperative complications and better cosmesis. It allows better assessment of 

other intra-abdominal pathologies. But because the validity of these point's remains unconvincing 
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and also because of shortage of laparoscopic sets in some hospitals, laparoscopic appendectomy 

is not practiced widely (43).  

One situation in which laparoscopic appendectomy may be advisable is when the 

diagnosis of appendicitis is in doubt. This can be particularly useful in women of childbearing 

age, in whom obstetric and gynecological pathology may also be likely. In this population, a 

normal appendix can be found in more than 40% of patients with suspected appendicitis (35). 

Laparoscopy can thus be both diagnostic and therapeutic, and a laparotomy can be avoided 

if gynecologic pathology is found. The ovaries, fallopian tubes, and uterus can be examined for 

non-appendiceal causes of abdominal pain, including ovarian cyst or torsion, endometriosis, or 

pelvic inflammatory disease. Laparoscopy makes this evaluation considerably easier and less 

morbid for the patient (32). 

 

CONCLUSION 

 A distinguishing of laparoscopic appendectomy(LA) over open appendectomy(OA)one 

cannot convincingly recommend either OA or LA. Each method has its advantages and 

disadvantages that should be considered when deciding how to perform appendectomy 

Furthermore, local irrigation in supine position should be performed carefully in order to further 

minimize the occurrence ofintra-abdominal abscessin LA. 

  A further study would be needed to clarify the effectiveness of LA for Complicated Cases of 

Acute Appendicitis. 

No Conflict of interest. 
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