International Journal of Multiphysics
Volume 18, No. 3, 2024
ISSN: 1750-9548

An Overview on Treatment of Acute Appendicitis and Its
Complications

Ahmed M. Mahgoub, Abdalla Ahmed Mohamed Ahmed, Hatem Mohamed, Mohamed Abdalla
Zaitoun, Ahmed Shafik Mohamed EIl hefnawy

Department of General Surgery, Faculty of Medicine, Zagazig University, Egypt
*Corresponding author: Abdalla Ahmed Mohamed Ahmed,
E-mail: abdalla.ahmed5061@gmail.com
Abstract:

Background: Acute appendicitis is the most common abdominal surgical emergency
worldwide, with lifetime risk estimated at 7—8%. It typically results from obstruction of the
appendiceal lumen, leading to inflammation, ischemia, and potential perforation. Prompt
diagnosis and treatment are essential to reduce morbidity and mortality.

Keywords: Acute appendicitis; Appendectomy; Antibiotic therapy; Laparoscopic surgery;
Perforated appendicitis; Postoperative complications; Intra-abdominal abscess; Surgical
site infection.

Introduction:

Acute appendicitis remains a major clinical challenge, affecting all age groups but most commonly young
adults, and is considered the leading cause of emergency abdominal surgery (1).

Historically, appendectomy has been the gold standard for treatment, but increasing evidence suggests that
selected patients with uncomplicated appendicitis may be successfully managed with antibiotic therapy alone (2).

Laparoscopic appendectomy has become widely adopted, offering advantages over open surgery such as
reduced postoperative pain, faster recovery, and lower wound infection rates (3).

Despite advances in surgical and perioperative care, complications such as perforation, intra-abdominal
abscess, and surgical site infections still occur, particularly in cases of delayed diagnosis or complicated
appendicitis (4).

I) Non-complicated acute appendicitis:
1- Conservative:

Preference is given to the combination of metronidazole and ciprofloxacin. From the group of third- -
generation cephalosporins, ceftazidime can also be selected. During IV treatment maintain nil by mouth. If there
is clinical improvement after 2 days, treatment can be switched to oral administration of antibiotics for an
additional 10 days (5).

2-Operative:

Although studies on the conservative treatment of appendicitis vary in quality, there is agreement
regarding the percentage of successful treatment and recurrence within 1 year. If appendectomy cannot be
performed within 12 h, the above-described policy can be safely applied to treat acute appendicitis. Given the
relatively high risk of recurrence of acute appendicitis, consideration should be given to performing an
appendectomy when in the vicinity of a surgical facility (5).
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II) Complicated cases of acute appendicitis:
Appendicular abscess:

Appendicular abscesses caused by complicated acute appendicitis may be treated by safe and effective
manner; through US-guided percutaneous drainage with high technical and clinical success rates, low incidence
of complications and shorter hospital stay (6).

Appendicular mass:

Immediate appendectomy in appendicular mass is a safe and effective alternative to classical
conservative management. The most important morbidity after immediate appendectomy is wound infection.
Protection of the wound during surgery using broad-spectrum antibiotics may decrease the infection rate (7).

Perforated Appendicitis:

The optimal management of perforated appendicitis remains controversial. Many studies advocate for
antibiotics and an interval appendectomy whereas others suggest that performing an appendectomy at the time of
presentation decreases post-operative morbidity (8).

III) Approaches of appendectomy:
Open appendectomy:
Incision:

e McBurney’s incision: this conventional approach involves making an approximately 5 ¢cm incision at the
lateral border of the right rectus muscle at the midpoint between the umbilicus and right anterior-superior iliac
spine (9).

e Lanz crease incision: The same as gridiron with the skin incision is placed transversely. It is called bikini
incision that gives better cosmetic results (10).

¢ Rutherford Morrison’s muscle cutting incision: It is usually modification done in an originally placed
McBurney’s incision as an extension to have better approach. Here internal oblique and transverse abdominis
muscle are cut laterally. It is often done in higher or difficult or subhepatic appendix (11).

o Fowler-Weir (Fowler-Davis; Rockey-davis) approach: Here extension of the original McBurney’s incision
is done medially and below by cutting lateral part of the rectus sheath. It is used in pelvic appendix or to feel
the right ovary properly (11).

¢ Lower midline incision: It is used in case of peritonitis due to burst appendicitis (11).

Incisions for open appendicectomy
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Fig. 1: Showing Incisions for open appendicectomy (12).
Steps of operation:
1-Exploration and mobilization of the appendix:

Transverse 2 to 2.5 cm incision was made over the lateral border of Right Rectus muscle at the marked
site. Anterior rectus sheath was incised in line with the skin incision and rectus muscle retracted medially.
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Transversalis fascia and peritoneum was incised. Small Langenbeck retractors were useful for the procedure. With
index finger appendix is palpated and delivered with help of babcocks forceps. In difficult cases Caecum is
identified and subsequently appendix is delivered (13).

2-Division of Meso-Appendix:

Develop a window between the appendix base and the mesoappendix and apply a single pair of clamps.
Alternatively, divide the meso-appendix between serially applied hemostats and ligate each with 2-0 or 3-0 vicryl,
until the base of the appendix has been dissected free (14).

3-Management of appendiceal stump:

Take a straight hemostat clamp, shortly squeeze the appendix base 4—6 mm from the cecum, and
subsequently place it 3 mm distal to that. Double-ligate the appendix base with 2-0 PG. Using a scalpel, transect
the appendix just distal to the hemostat, Using forceps, invert the stump into the previously placed purse-string
suture and tie that while gradually withdrawing the hemostat (14).

4-Closure of Incision:

Close the peritoneum with continuous 3-0 Vicryl sutures , Close the internal oblique and transversus
muscles as a single layer with interrupted sutures of 2-0 sutures. Close the external oblique aponeurosis with
continuous or interrupted sutures of 2-0 prolene, polydioxanone (PDS), or Vicryl, Close the skin loosely for the
majority of cases. But if intraperitoneal pus or a gangrenous appendix were present, either leave the skin incision
open or consider placing a small penrose drain (14).

Complications after open appendicectomy:
Paralytic ileus:

After modern anesthesia this complication does not normally occur or is no more than transient.
Persistent vomiting may indicate the threat of some serious complication such as paralytic ileus or acute dilatation
of the stomach, a condition which requires prompt gastric decompression. This is effective in relieving distension,
not only of the stomach, but also of the greater part of the small bowel, since intestinal peristalsis is inhibited by
gastric dilatation, and is restored when this is relieved. The naso-gastric tube should normally be retained until
there is an evidence of peristaltic activity as shown by bowel sound on auscultation or by the passage of flatus per
rectum (15).

Reactionary haemorrhage:

Due to slipping of ligature of the appendicular artery can be life threatening. Tachycardia, palor, dropping
haemoglobin and packed cell volume PCV are the indicators. Emergency reexploration with transfusion of blood
is needed. Clots are removed. Bleeding artery is identified and ligated securely (11).

Residual abscess:

Development of an intraabdominal abscess (IAA) after appendectomy is a rare but serious complication
and is associated with significant morbidity. The risk is significantly increased in cases of complicated
appendicitis (16).

Portal pyaemia:

Is nowadays rare due to availability of proper antibiotics. However, it can occur if there is
immunosuppression. It presents with fever, chills, jaundice and tender, smooth, soft palpable liver. It is treated
with adequate antibiotics (11).

Adhesions:

Small bowel obstruction occurs 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(17)
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Right direct inguinal hernia:

Occasionally, the iliohypogastric nerve or the ilioinguinal nerve. Such an injury will result in some degree
of late muscle atrophy of the lower part of the internal oblique and transversus abdominis muscles, as well as the
rectus abdominis, and the possible development of inguinal hernia. It is always good practice to avoid damaging
nerves whenever possible (18).

Wound sepsis:

Wound infection following an appendectomy for a perforated appendicitis is another cause of fever. It
can be prevented by delaying closure of the skin. When a wound abscess is detected, open the overlying skin for
drainage (14).

Respiratory problems:

These include conditions such as bronchitis, pneumonia and pulmonary atelectasis. They are most liable
to occur in older patients. Also pulmonary embolism is a major complication of any operation and may occur
without warning as in phlebothrombosis in the veins of lower limbs or of pelvis (19).

Laparoscopic appendectomy:

Laparoscopic appendectomy (LA) in expert hands is now quite safe and effective. It is an excellent
alternative for patients with acute appendicitis (20).

Laparoscopic appendectomy is a safe method for treating complicated appendicitis compared with open
appendectomy. LA for complicated appendicitis is associated with a reduced mortality, total morbidity, wound
infection, respiratory complications and ileus without a higher incidence of intraabdominal abscess (21).

LA should now be considered the routine approach for patients presenting with complicated appendicitis
21).

Operative Technique:
Position of the Patient and the 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 slightly suspended 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 (22).

Trocar Placement:

Total 3 trocar should be used. Two 10 mm, umbilical and left lower quadrant trocar. One 5 mm right
upper quadrant trocar. The right upper quadrant trocar can be moved below the bikini line in females (20).

Fig. 2: Port position in appendicectomy (20)
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Identification, mobilization and transection of the Appendix:

Another options for dividing the mesoappendix are using the Ligasure or hook diathermy from the distal
end of the artery to its cecal base, but it should be done carefully with a fully retracted appendix, especially when
becoming closely to the cecum which may be friable in severe peritonitis. Also harmonic or vessel sealing devices
or stapler could be used safely, but they are more costly and usually disposable devices (23).

Fig. 4: Endloop technique: ligation of the base of the appendix (25).
Stapler Appendicectomy:

The stapling devices make laparoscopic appendectomy simpler and faster. The multifire stapler is
introduced though a 12 mm port. The appendix may be transacted by inserting an ENDO GIA instrument via the
RUQ trocar (blue cartridge, 3.5), closing it around the base of the appendix and firing it. For perforated
appendicitis with or without an intraabdominal abscess, a drain is left in the RLQ and pelvis.

Extracorporeal knot (Meltzer, Roeder or Tayside knot) should be preferred over stapler, depending on
the surgeon's expertise (20).

Extraction of Appendix:

The specimens were retrieved through a 10 mm port. If appendix diameter was bigger and was expected
not to fit into port then part of surgical glove was cut and used as bag. After retrieval of appendix peritoneal cavity
was washed especially RIF area with vigorous amount of normal saline (26).
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Irrigation and Drainage:

After retrieval of appendix peritoneal cavity was washed especially RIF area with vigorous amount of
normal saline (26).

Complications of laparoscopic appendectomy:

Although laparoscopic appendectomy is considered both feasible and safe, certain serious complication
may ensue. It must be emphasized that more than one half of the complications related to laparoscopy are related
to the entry technique (27).

1-Bleeding:

Bleeding may occur from the mesoappendix, omental vessels or retroperitoneum. Bleeding is usually
recognized intraoperatively via adequate exposure, lighting and suction (20).

2-Visceral Injury:

Factors which may account for delayed diagnosis of bowel perforation include unrecognized
intraoperative bowel trauma, injury outside of the operative field, thermal injury with delayed tissue necrosis, and
pericolic abscess formation with subsequent perforation (28).

3-Wound Infection:

Proper tissue retrieval technique is required to prevent wound infection after appendectomy. It is
recognized by erythema, fluctuation and purulent drainage from port sites. The absence of wound infections after
laparoscopic appendectomy can be attributed to the practice of placing the appendix in a sterile bag or into the
trocar sleeve prior to removal from the abdomen. The regular use of retrieval bag is a very good practice for
preventing infection of the wound (20).

4-Leakage of Purulent Exudates:

It is usually seen intraoperatively while dissecting appendix. Copious irrigation and suction followed by
continued antibiotics can prevent this complication until patient is afebrile with a normal white blood cell count.
Retrieval bag should be used to prevent the spillage of infected material from the appendiceal lumen (20).

5-Intra-abdominal Abscess:

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
ultrasound guided aspiration or drainage, even some abscesses resolved with antibiotic therapy alone (29).

6-Hernia:

A major advantage of laparoscopic surgery is that the incidence of ventral hernia 4.7% is lower than that
with a laparotomy incision 18.7%. Hernias that develop at the trocar site usually result from the lack of closure or
improper closure of trocar wounds and in most instances, are a preventable complication. It is generally agreed
that 5-mm trocar wounds do not need closure, while larger trocar wounds require closure because hernia formation
occurs more frequently and the risk of bowel incarceration (Richter hernia) is high (30).

7-Incomplete Appendectomy:

Stump appendicitis (SA) is defined as the inflammation of the remnant of the cecal appendix after an
appendectomy, whether due to impaction of a fecalith or secondary to an ischemic process, the probability of
developing SA is estimated to be about 1/50,000 cases throughout life (31).
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