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Relevant aspects of acute appendicitis

Andy Petroianu®*

INTRODUCTION

Appendicitis is the most frequent abdominal surgical emer-
gency. The risk of developing an appendiceal disorder during
life is 7%, which represents 11 cases per 10,000 inhabitants
per year. It may occur at any age, but it is generally found in
patients aged from 15 to 30 years (23 cases/10,000 inhab-
itants/year)'. The diversity of differential diagnoses makes
the right-side acute abdominal pain more difficult to be elu-
cidated, especially in women. Even when all symptoms and
exams indicate appendicitis, the surgical procedure and the
histopathological exam of the appendix may show a nor-
mal appendix, another diagnosis, or no abdominal disorder.
Despite many thousands of published studies about appen-
dicitis, the appendix is still a mysterious organ and its disor-
ders are still not well known

RELEVANT ASPECTS

This critical literature review of acute appendicopathies, including
appendicitis, emphasizes 10 pivotal topics, which are relevant
to the diagnosis and treatment of appendiceal disorders. This
systematic search of the literature was performed on PubMed
and Medline according to the PRISMA.

ETIOPATHOGENESIS OF THE ACUTE
APPENDICOPATHIES

The appendix is a misunderstood organ, considering the uniden-
tified role it plays in the body. Despite the paracecal position,
the appendiceal characteristics are different from all other
digestive organs and do not seem to be linked to digestion'~.
Its rich neuroendocrine and immune cell structure, as well as
its disorders, have a closer relationship with neuroendocrine
and immune systems. To reinforce this concept, it is import-
ant to highlight that the most frequent cancer of the digestive
system is adenocarcinoma, but the most common appendiceal
malignancy is the carcinoid tumor, which belongs to the neu-

roendocrine system?”.

There are many theories about the pathogenesis of appendi-
citis, most of which are associated with obstructive factors and
intraluminal hypertension, but none of them has been proven
to be true in experimental and clinical studies'. Another the-
ory describes the neuroimmunoendocrine appendicopathy,
whose clinical picture is similar to that of acute appendicitis,
but without inflammation*”. This disease, known since the
beginning of the past century, may clarify the morphologically
normal appendices found in patients with clinical and radio-
logical manifestations of acute appendicitis.

DIAGNOSIS OF ACUTE APPENDICITIS

The diagnosis of appendicitis is a challenge even for surgeons
with great clinical experience. Migrating pain to the right flank
associated with hyporexia, fever, and a painful mass in the right
flank is the classic clinical manifestation of acute appendicitis.
However, this medical condition, accompanied by leukocyto-
sis (>10,000/mm?), neutrophilia (70-95%), and toxic granula-
tions in the leukocytes, is present in less than 60% of patients
with acute appendicitis>'°.

Abdominal radiography in the anteroposterior view presents
disorders in up to 95% of the cases and discloses distension of
the cecum and ascending colon with fecal accumulation in the
cecum, due to an adynamic ileum, as a cecal response to the
appendiceal inflammation''""®. Other radiographic findings are
appendiceal fecaliths, air within the appendix, loss of the cecal
wall and psoas muscle boundaries, and a nonspecific mass in
the right flank>'*". The ultrasound exam shows a non-mobi-
lized and enlarged (>6 mm) inflamed appendix*>'>'¢. Computed
tomography presents findings similar to those found in radi-

ography and ultrasound*'>¢.

WHEN TO OPERATE AN
ACUTE APPENDICITIS

Acute appendicitis diagnosed in a critically ill patient with clin-
ical instability must be immediately operated due to the risk of
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serious complications that occur when appendicitis progresses
to perforation, peritonitis, and sepsis*“. In contrast, if the sus-
picion of acute appendicitis occurs in a young patient, who is
previously healthy and with uncharacteristic symptoms, the
patient may be hospitalized for more exams and clinical obser-
vation. In these cases, if the option is for surgical treatment, it
can be performed during the day under favorable conditions
for the patient and the surgical team>*.

SURGICAL ACCESS TO APPENDECTOMY

The current preference is for laparoscopy through three ports
(umbilical and suprapubic of 10 mm and another in the right
flank of 5 mm). This procedure initially allows for diagnos-
tic confirmation of appendiceal inflammation. Even if the
appendix looks normal, most surgeons opt for appendec-
tomy. However, according to the surgeon’s decision, laparos-
copy may only be propaedeutic, without removing a mor-
phologically normal appendix. In this case, the patient must
be controlled and informed that he/she still has an appendix
and should be kept in the hospital until the clinical manifes-
tations disappear. If there is a worsening of the clinical man-
ifestations without evidence of another disorder, the removal
of the appendix is indicated through a second laparoscopy
during the same hospitalization"*'”'®. The main advantages
of laparoscopy are as follows:

* more accurate diagnosis of the appendicopathy;

*  access to the entire abdomen for diagnosis and treatment
of another disorder, if the appendiceal inflammation is
not confirmed,;

removal of the appendix inside the trocar, without con-
tamination of the abdominal wall and, consequently,
less risk of surgical infection;

the possibility of other procedures in the same surgi-
cal act, such as aspiration of liquids, including pus, in
generalized peritonitis, and drainage of abscesses;
lower incidence of incisional hernias;

less postoperative pain;

faster return to normal activities.

Single-port appendectomy is performed by surgeons who
have experience in laparoscopy and have adequate devices.
Appendectomy using robotic arms associated with single port
access will gain space in surgical procedures in the near future'>?'.

Laparoscopy may be contraindicated or converted to lap-
arotomy in the presence of the following:

L]

cardiovascular collapse and pulmonary failure exacer-
bated by pneumoperitoneum;
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multiple abdominal adhesions resulting from previous
surgical procedures or other abdominal disorders that
prevent safe access to the appendix;

a'woman in the last trimester of pregnancy, due to dif-
ficulty in accessing the appendix, mainly by surgeons
with less practice;

difficulty to control a surgical complication.

Specific transverse incision over the McBurney’s point
is indicated if there is no possibility of laparoscopy or if
the surgeon has no experience with this method. When
performing a laparotomy, even with a specific incision, the
appendix must always be removed, regardless of whether it

is inflamed or not’*'8.

MANAGEMENT OF THE APPENDICEAL
STUMP AND DRAINAGE

Before the laparoscopic appendectomy, the management of
the appendiceal stump after the removal of the appendix was
a controversial issue. Stump ligature with or without its invag-
ination, and even leaving the stump without ligature but only
with local drainage have been published"*'®. However, experi-
ence has shown that there is no difference between the results
of the different managements. In laparoscopy, the stump is
only clipped or ligated without invagination or coverage and
no relevant complication has been registered when the surgi-

cal procedure is adequate!*152!

. Therefore, the management
of the appendiceal stump is up to the surgeons to use their
own best judgment.

Another controversial issue is regarding the drainage of the
operated region. Some surgeons routinely leave local drains;
however, most of them prefer to drain when there is no con-
viction in the perfect closure of the appendiceal stump or
cecum. The lack of consensus also refers to the type of drain
to be used. Some opt for the rubber Penrose drain, others for
a silicone tubular, multitubular, covered tubular, or even the
combination of several drains. This difference in options is due
to uncertain and unpredictable drainage efficacy. Even in the
presence of multiple local drains, a cecal fistula may be exter-
nalized far from its origin without any drain path. In fact, fis-
tulas remain a difficult challenge to be understood and pre-
vented. The drain should be maintained only if the drainage
volume is above 30 ml/day. The patient in good health can be
discharged from the hospital and change the drain dressings
at home or at a medical service. After the drain is removed, a
new abdominal imaging study must be performed to confirm
that there is no longer any collection to be drained.
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CARE WITH THE SURGICAL ACCESS

Skin antisepsis before all surgical procedures, including appen-
dectomies, should use soapy antiseptics and alcoholic solutions,
preferably iodinated, for a sufficient time to achieve an adequate
and effective cleaning. All studies show that care and well-done
skin antisepsis is the most effective method of reducing surgical
infection. Antibiotic prophylaxis may be recommended, although
its results ARE not certain, and there is no uniformity regarding
the drug and its period of use" #8122, Protectors of the abdom-
inal wall in appendectomies did not prove their efficacy.

At the end of laparoscopy operations, it is useless to clean the
port, as the trocars protect it. In contrast, after appendectomy
through laparotomy, the abdominal wall must be cleaned after
closing the peritoneum. There is no consensus on the solution
to be used, and comparative studies have shown no difference
among them. Most surgeons use 0.9% saline solution at room
temperature with good results; however, other solutions may

be suitable as long as they do not harm the tissues®*.

POSTOPERATIVE ABDOMINAL
COMPLICATIONS

Most of the appendectomy postoperative follow-ups are unevent-
ful with progressive improvement of the patients, who may be dis-
charged from the hospital on the first postoperative day. However,
in the presence of fever, sickness, and abdominal pain, the patient
must not be discharged from the hospital, and laboratory and
imaging exams are mandatory. The most frequent complications
include infection of the abdominal wall, pericecal abscess, and
right subphrenic abscess. Appendiceal stump or cecal fistula may
also occur, and the diagnosis can be confirmed by ultrasound or
computed tomography. Immediate adequate drainage is required
either for an intra-abdominal abscess or fistula, and the drain may
be introduced using an imaging method. If the complication can-
not be cured by conservative drainage, a new surgical treatment
may be required. Using laparoscopy, most complications, includ-
ing general peritonitis, are adequately treated. Surgical difficul-

ties and complications indicate conversion to laparotomy' 22,

NONOPERATIVE TREATMENT

Antibiotics and clinical control are the most widely recommended
treatments in the presence of uncomplicated abdominal inflam-
matory diseases, such as diverticulitis, salpingitis, enterocolitis,
and cholecystitis. Acute appendicitis has also been conservatively
treated on special occasions over the past 70 years, with good
immediate results in 60% of the cases”®. The other 40% of the

patients worsen their health condition or experience recurrence
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of symptoms during the early post-treatment period. All of these
cases must be immediately submitted to appendectomy®®.
The conservative treatment started in the early years of the
twentieth century for patients in adverse conditions, such as
the absence of surgeons or an adequate surgical environment.
The clinical results were considerably improved after the intro-
duction of antibiotics. The conservative treatment starts with
parenteral large-spectrum antibiotics against gram-negative
bacteria. If the patients are in a good healthy condition, they
may be discharged from the hospital and are advised to take

the prescribed oral antibiotics for 2 weeks?%.

FOOD INTAKE

Until half a century ago, the food intake was progressively
released from restricted liquid only after patients had efficacious
peristalsis for fear of colonic stasis and consequent cecal fistula.
However, all studies have shown that regular food intake can be
released since the first postoperative day. Fistulas and abscesses
are not related to food intake!*2. Major complications, such
as peritonitis, or postoperative nausea and vomiting, usually
due to the side effects of anesthetics, hinder the onset of food
intake until the reduction of the patient’s symptoms. During
this short time, parenteral hydration is recommended'”*.

RETURN TO USUAL ACTIVITIES
AFTER TREATMENT

'The patient should be discharged from the hospital as soon as he/
she is able to walk and eat, and has a normal autonomy, even on
the same day of the surgical procedure?'“. To avoid the risk of inci-
sional hernia, regardless of the size of the operation and surgical
access, abdominal efforts should be avoided for at least 60 days'*.

FINAL CONSIDERATIONS

Despite being studied in many thousands of published works,
the appendix is still an unknown organ in terms of its charac-
teristics and functions. The pathophysiology of appendicopath-
ies, including acute appendicitis, has not yet been established.
Surgical progress has made the treatment safer, with better

results and a faster recovery of patients to their normal life.
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