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ABSTRACT

Stump appendicitis is a rare cause of acute
abdomen in the pediatric population, there-
fore, it is not suspected frequently. This pa-
per presents the case report of a 2-year-old
child admitted into the emergency room due
to vomiting, abdominal pain and fever.

On admission, the patient presented with
tachypnea, tachycardia, abdominal bloating and
abdominal tenderness; laboratories showed
leukocytosis, thrombocytosis and an elevat-
ed C-reactive protein (CPR) levels. Abdominal
obstruction was considered because of a prior
history of peritonitis associated with perforated
appendicitis. However, an emergency laparot-
omy had to be performed during hospitalization
due to hemodynamic deterioration and wors-
ening of abdominal pain.

Peritonitis, appendicitis, intestinal perfo-
ration and an incidental Meckel's diverticulum
were found. After surgery, the patient was taken
to the intensive care unit, where antibiotic ther-
apy was administered for 14 days and multiple
peritoneal lavages were performed; finally, the
patient was discharged.

Even though stump appendicitis is not a
common cause of acute abdomen, it should
be kept in mind in patients with history of ap-
pendectomy accompanied by abdominal pain,
who attend the emergency service. Delay in
diagnosis and treatment is associated with
higher morbidity rates and an increase in med-
ical costs.

INTRODUCCION

Stump appendicitis is a rare entity, character-
ized by inflammation of the appendicular rem-
nant after an incomplete appendectomy (1, 2);
it is not usually considered at first (3), which de-

lays its diagnosis and treatment, causing mor-
bid complications related to an acute abdomen.

The clinical picture is very similar to appen-
dicitis, and it should be suspected in patients
with a history of appendectomy. There are sev-
eral diagnostic aids available in case of doubt,
such as ultrasounds and tomography, which
in some case series have shown good results.
The hypothesis of an increased number of cas-
es in patients undergoing laparoscopic appen-
dectomy generates different opinions and is a
controversial issue (4, 5, 6, 7).

This paper presents a case report regarding
stump appendicitis in a pediatric patient, as well
as a review of the literature. Due to the low inci-
dence of cases, the treatment and recommen-
dations expressed here are based on the ex-
perience obtained from case reports; there are
no guidelines for the diagnosis and treatment of
this entity.

Case report

Two-year old male toddler, admitted to the
emergency room with a diagnostic impres-
sion of intestinal obstruction. Surgical histo-
ry included admission to another institution
due to acute abdomen six months before
the new admission. As a result, he under-
went laparotomy, where generalized perito-
nitis caused by perforated appendicitis was
found, as well as intestinal perforation as-
sociated with the inflammatory process; in
consequence, intestinal resection and end-
to-end anastomosis were conducted. Due
to sepsis of abdominal origin, the patient re-
quired laparostomy with several subsequent
peritoneal lavages and hospitalization in the
ICU. The patient was discharged in good
general conditions, and further data on man-
agement are unknown.
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At the moment of the consultation, the moth-
er reported symptoms of a day of evolution that
began with increasingly diffuse abdominal pain,
followed by abdominal distention, multiple ep-
isodes of vomiting of gastric contents, and
febrile peaks quantified in 39°C, in that or-
der. During physical examination, the patient
was found in poor general condition, with grade
Il dehydration, signs of respiratory distress,
alertness, weight of 9.4 kg and vital signs as
described in Table 1. The positive findings
were enophthalmos; nose with nelaton cathe-
ter in permeable right nostril; dry oral mucosa;
tachycardia; tachypnea; distended globular
abdomen with abolished intestinal noises and
tympanic to percussion; voluntary muscular
defense, and pain on palpation. Paraclinical
tests were requested, yielding the results sum-
marized in Table 2.

Table 1. Vital signs on admission to the emergency room.

Vital signs

Blood pressure 105/65mmHg
160 beats per minute

Respiratory rate 42 breaths per minute

909% with 21% FiO?2

Source: Own elaboration based on the data obtained in the study.

Table 2. Reports of paraclinical tests performed.

Paraclinical tests

Test: Results:

= Leukocytes 14430/pL

= Neutrophils 73,5%

* Lymphocytes 19,8%

* Monocytes 6,3%

= Hemoglobin 11,7g/dL

* Hematocrit: 34.7%,
Platelets: 654000

Blood count

Paraclinical tests
Test: Results:

= Sodium: 140,6 mmol/L
* Potassium: 4,1 mmol/L

Electrolytes = Chlorine: 106 mmol/dL
= Calcium: 9,2 mg/dL

= Blood urea nitrogen (BUN):
9.8 mg/dL
= Creatinine: 0.17 mg/dL

Renal function

protein

Multiple air-fluid levels with
absence of distal gas (Figure 1)

Plain abdominal
radiography:

Source: Own elaboration based on the data obtained in the study.

Fig 1. Plain abdominal x-ray (red arrows).
Absence of distal gas (blue arrow); air-fluid
levels (red levels).

Source: Own elaboration based on the data obtained in the study.
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The first suspicion was intestinal obstruc-
tion, so a non-surgical medical treatment was
initiated. However, the clinical symptoms of the
patient were persistent with clinical signs of
systemic inflammatory response, and physical
examination showed deterioration of abdominal
pain despite initial management; for this rea-
son, the patient was referred to the pediatric
surgery service for an emergency exploratory
laparotomy due to acute abdomen. Performing
an abdominal ultrasound or a tomography of
the abdomen and pelvis was not possible be-
cause of the rapid deterioration of the patient.

The findings during surgery were severe
adhesion syndrome, contained intestinal per-
foration of 5 mm in the anti-mesenteric border
at 1 m from the Treitz angle, acute perforat-
ed stump appendicitis based on generalized
peritonitis (Figure 2), and unperforated Meck-
el's diverticulum at 50 cm of the ileocecal
valve (Figure 3). Based on these findings,
laparotomy, appendectomy, generalized peri-
tonitis drainage with cavity lavage, adhesion
release, diverticulectomy, enterorrhaphy, and
skin closure were performed.

The patient was referred to the ICU for
postoperative care under the diagnosis of ab-
dominal septic shock; piperacillin-tazobactam
was used for treatment. Subsequently, the pa-
tient underwent a new intervention, and two
new abdominal cavity lavages were performed.
A 14-day antibiotic scheme was completed,
and finally, the patient presented satisfactory
evolution and was discharged.

DISCUSSION

The main postoperative complications asso-
ciated with appendectomy include surgical
site infection, intra-abdominal abscesses, in-
testinal perforation, bleeding and adhesions;
nevertheless, the frequency of stump appen-
dicitis is low, since only one case is report-
ed in every 50000 patients (0.002%) with a
history of appendectomy (6,8) or even less,
0.0014% (9). This figure may be higher since
there are cases that are not reported (10),
and because only population in general is
mentioned, without making a clear distinction
of the pediatric population.

Fig 2. Stump appendicitis,
intraoperative findings. The
length of the stump, which
is greater than 1 cm (blue
square), and the cecum
(blue arrow) can be seen.
Source: Own elaboration based on the
data obtained in the study.
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Fig 3. Meckel's diverticulum (blue circle). Intraoperative
findings.

Source: Own elaboration based on the data obtained in the study.

Stump appendicitis is a rare cause of acute
abdomen in children; therefore, considering
this condition is not common for emergency
physicians while diagnosing a patient with ab-
dominal pain (5). The length of the appendic-
ular stump (11, 12) is considered as a pre-
disposing factor, when the length is equal to
or greater than 6 mm (6, 18, 14). This pathol-
ogy can appear from 4 days (6, 7, 15) to 50
years after appendectomy, at any age (1). The
review by Bing Tang et al., shows that, until
2010, there were only 10 cases reported in
the English literature regarding the pediatric
population, ranging between ages 8 and 15,
and with an onset of symptomatology between
2 months and 5 years after surgery (13).

Some causes for atypical stump length
include extensive inflammation, inadequate
surgical exposure, insufficient surgeon expe-
rience, or insufficient stump inversion (13). In
the case presented here, the extensive inflam-
matory and necrotic process presented during
the acute appendicitis made it difficult for the

surgeon to adequately visualize the base of the
appendix and, therefore, a long stump was left.

There is a discussion on whether the in-
crease in this entity is related to laparoscopic
surgery (6), although there is no proven evi-
dence. Some authors argue that the absence
of tactile perception and two-dimensional
view predispose to a long appendiceal stump,
thus causing a new process of appendicitis
(10); however, a retrospective study by Liang
et al. showed that 66% of patients presented
with a history of open appendectomy (14, 16,
17, 18). The experience at Fundacion Hos-
pital de la Misericordia, a pediatric referral
hospital where 1348 appendectomies were
performed in 2013 and 1100 in 2014, shows
that only one case was presented in the men-
tioned period.

This pathology has a very similar picture
to that of acute appendicitis, characterized
by abdominal pain (may be predominant in
the lower right quadrant), anorexia, vomiting
and fever (2, 3, 5, 10, 15). About 70% of
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the cases are associated with perforations
generated as complications of the pathol-
ogy (16), in contrast to 16 to 30% of the
perforations caused by acute appendicitis
(19). Furthermore, the formation of an infect-
ed fistula, inflammatory masses in the lower
right quadrant, and presence of signs of peri-
toneal irritation (13) can be related as well.
In some cases, the condition may present
subacute abdominal pain; Roberts et al. con-
cluded, after reviewing different case reports,
that abdominal pain is the main symptom and
that it occurs in up to 77% of cases (15). Diag-
nosis is based on clinical suspicion, and the use
of diagnostic imaging may help increase cer-
tainty (17). Diagnostic aids include ultrasound,
tomography, and barium enemas (7, 13).
While performing ultrasounds, the same cri-
teria for acute appendicitis can be used to diag-
nose stump appendicitis: diameter greater than
6 mm in a transverse section of the appendix,
edema of the mucosa or presence of a fecolith
in the right iliac fossa (2, 13, 20). Meanwhile,
during abdominal-pelvic axial tomography, the
findings may be non-specific because of ap-
pendectomy or abscess, thickening with in-
flammatory changes at the base of the cecum,
inflammatory mass, increased edema in pe-
ripheral adipose tissue and tubular thickening,
among others. Tomography is recommended
as the initial choice because of the speed with
which it can be performed and because it is not
a dependent operator (5, 7, 11, 13, 14, 21).
Barium enema may be useful when abdom-
inal-pelvic tomography is not conclusive, and
especially when the surgical incision has had
a torpid evolution; with this imaging modality, a
pathognomonic sign of “bird-beak” can be
observed as an evidence of appendicular re-
tention, although it actually demonstrates the
presence of a long stump and not of inflam-
mation. Barium enema is not recommended
in the acute phase of the pathology since it can

generate perforation and transitively worsen the
condition (13). It is important to consider that
the images are not diagnostic, but they help the
surgeon in decision-making and should always
be accompanied by clinical suspicion.

Management in all case reports is always
surgical and may be open or laparoscopic de-
pending on the surgeon’s decision and the ex-
tent of the condition (13). Since this diagnosis
is associated with a high rate of complications,
it is best to prevent by leaving a stump smaller
than 5 mm, since a greater length may cause
a fecolith (15, 18).

Subramanian et al. propose some recom-
mendations to obtain a “critical view” of the
anatomical structures during laparoscopic
cholecystectomy, for example, thus reducing
to the maximum the chances of a long stump.
First, they recommend to clearly locate the
union of the cecum with the appendix and tran-
sitively the base, for which the teniae coli must
be followed to the base, and then, to establish
the union of three virtual axes corresponding
to the terminal ileum, cecal appendix and teni-
ae coli to obtain the “critical view” of the base;
the appendix must be located at 10 o'clock,
the teniae coli at 3 o'clock and the terminal ile-
um at 6 o'clock. Finally, the mesoappendix can
be dissected and the appendicular base can
be located more easily (18, 22).

The use of antibiotics and the correction of
other disorders is at the discretion of the at-
tending physician, who must make a decision
according to intraoperative findings and pa-
tient evolution. However, post-surgical man-
agement and complications are very similar to
those of an appendectomy, so it all depends
on the surgeon’s criteria.

It should be noted that, due to the low inci-
dence of cases, there are no guidelines for the
diagnosis and treatment of this entity; therefore,
the therapeutic management performed and
the recommendations formulated are based
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on the experience described in the published
case reports. The increase in costs is related
to the increase in hospitalization days, the need
for hospitalization in the ICU in some cases, as
well as to surgical reinterventions, and a great-
er use of medications, among others.

CONCLUSIONS

Stump appendicitis is a rare condition, although
it should be considered in patients with abdom-
inal pain and a history of appendectomy, due to
the high risk of morbid complications and the
possible sequelae, along with increased atten-
tion costs. A length greater than 5 mm in the
stump has been identified as a risk factor, and
some authors associate it with laparoscopic
surgery, although there is no evidence to sup-
port this assertion.

The clinical picture is similar to classical
appendicitis, and some diagnostic images
help to reinforce the diagnostic suspicion;
tomography is considered the initial exam-
ination of choice due to its ease and speed.
Management is always surgical and postop-
erative treatment depends on the surgeon’s
judgment and surgical findings. As a pre-
ventive measure, therefore, leaving a stump
equal to or less than 5mm during surgery is
advisable, as well as obtaining a critical view
of the anatomical structures in order to prop-
erly locate the base of the cecum appendix.
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