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ARTICLE INFO ABSTRACT

Keywords: Introduction: Appendiceal phlegmon is defined as an inflammatory mass, consisting of the inflamed appendix,

APIJ"'H’:liCiﬁ.s enclosed by adjacent viscera and the greater omentum in 2 % to 10 % of patients with acute appendicitis.

IL);Il’arOSCOP‘C surgery Case presentation: A 24-year-old female presented to the hospital with chief complaints of fever, nausea, vomiting,
egmon

and pain over the right lower quadrant of the abdomen for two days. In the local examination, tenderness and
rebound tenderness were detected. Ultrasonography and abdominal CT scan indicated appendiceal phlegmon.
After seven weeks of receiving a course of antibiotics with complete resolution of her symptoms, she underwent
elective laparoscopic appendectomy. During surgery, the appendiceal tip was completely attached and fused to a
sigmoid diverticulum, which has not been reported elsewhere. The appendix was completely removed, and the
patient was discharged from the hospital in a good general condition after two days.

Discussion: Acute appendicitis can cause serious complications, such as ruptured appendix, abscess, or phlegmon.
In most cases, inflammation and infection resolve by antibiotic administration. In some cases perforation of the
inflamed appendix and local abscess or diffuse peritonitis formation, which requires immediate percutaneous
drainage or surgery as indicated. Theoretically, the inflamed appendix can cause adhesive damage to the
adjacent organs; however, there is no particular report on this type of damage.

Conclusion: This rare case suggests that during phlegmon formation and related inflammation, other complica-
tions such as fistula formation, are theoretically expected.

1. Introduction

Acute appendicitis, with an incidence rate of 7-8 %, is still consid-
ered as one of the most common causes of acute abdomen, mostly in the
second decade of life [1-3]. It can be divided into two major categories
of complicated and uncomplicated. Complicated appendicitis is often
defined as peritonitis, localized abscess, or appendiceal phlegmon [2,4].
Phlegmon describes an inflammatory mass, containing the inflamed
appendix, enclosed by the adjacent viscera and the greater omentum
[5,6]. It is mainly diagnosed by ultrasound (US) and computed topog-
raphy (CT); however, evidence suggests that CT scan has a higher
diagnostic accuracy [7,8].

So far, definitive diagnosis has been established by surgical explo-
ration of the abdomen [6,9]. The treatment of choice for these patients is
still controversial [10]. Although immediate surgical management is

considered to be an efficient approach for acute appendicitis, in case of
appendiceal phlegmon, inflamed tissues and distorted anatomy of
adjacent structures may increase the difficulty of separating the
inflamed appendix from the adjacent tissue and closing the appendiceal
stump [5,11,12]. Moreover, non-surgical management, followed by
elective appendectomy, is still the traditional management, with a
relatively low risk of recurrence following surgery [13,14].

Here, we present a case of appendiceal phlegmon in a 24-year-old
female with no history of colon disease, who was managed with inter-
val appendectomy.

2. Case presentation

A 24-year-old female presented to the hospital with chief complaints
of pain over the right lower quadrant (RLQ) of the abdomen for two
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days. She experienced vomiting, nausea, anorexia, and low-grade fever.
She reported no urinary tract symptoms or diarrhea, and did not pass
motion for the last two days. She also had no history of irregular or
delayed menstruation, no family history of any colon disease, no history
of psychosocial disorder and was not taking any medications. In her first
admission to the hospital, on initial physical examination, tenderness
was also observed without a suspicious mass in the RLQ of the abdomen.
Her vital signs were with in normal. Her body mass index (BMI) was
22.6. Other examinations were not significant. Laboratory tests showed
leukocytosis of 11,500 with 82.8 % neutrophils and CRP 15 mg/L. The
beta-human chorionic gonadotropin (BHCG) test was also negative, and
the result of urinary analysis was within the normal range. She under-
went an abdominal ultrasonographic evaluation, which revealed no
abnormalities. Following pain relief and stable vital signs, she was dis-
charged from the hospital.

The morning after in the patient's second hospitalization, her
symptoms had deteriorated. She had stable vital signs, except for a
temperature of 39.4 °C. In the physical examination, tenderness and
suspicious rebound tenderness over the RLQ of the abdomen were
detected. The repeated laboratory test showed leukocytosis of 12,200
(*109/L) with 86.4 % neutrophils, while other tests showed no signifi-
cant change compared to the previous day. Abdominal ultrasonography
showed features in accordance with acute appendicitis and phlegmon,
besides normal ovaries and uterus. Abdominal CT scans with IV and oral
contrast agents also confirmed the US findings and indicated peri-
appendiceal fat stranding, wall thickening, accumulation of neighboring
bowel loops, and small collection of free fluid without abscess, consis-
tent with appendiceal phlegmon (Fig. 1).

The patient was referred to the surgical ward with a diagnosis of
acute appendicitis for further management. She was placed on nil per os
(NPO). Fluid resuscitation and antibiotics were then administered, and
the patient became hemodynamically stable. Ceftriaxone and metroni-
dazole were used as the primary antibiotics; however, the patient
showed cephalosporin allergy, and it was replaced with imipenem.
During hospitalization, the patient experienced non-bloody and watery
diarrhea, which resolved spontaneously. The stool analysis showed no
white cells or blood cells. Fever and leukocytosis resolved after the onset
of antibiotic treatment within two days. The patient's vital signs became
stable, and she was discharged after six days following the complete
resolution of fever, leukocytosis, abdominal pain, and tenderness; she
was advised a regular diet. She underwent elective laparoscopic ap-
pendectomy after seven weeks.
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3. Surgical technique

The study has been reported in line with the SCARE 2020 criteria
[15]. Written informed consent was obtained from the patient for pub-
lication of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request. The procedure was performed by a board-certified
general surgeon. During the procedure, she received general anes-
thetics. The laparoscopic appendectomy technique using a 5 mm, a 10
mm and a 12 mm trocar as camera port and working ports were used.

First, the cecum was explored, and any surrounding adhesions were
released. Next, the appendix was explored. The appendiceal base was
clearly identified at the tip of the cecum over the medial side and at the
taeniae coli converge. The appendiceal tip was deviated to the left and
was completely attached and fused to the sigmoid. After more careful
exploration we noticed the tip of the appendix appeared to be fully
attached to a sigmoid diverticulum (Fig. 2). As it was not feasible to
separate the appendix from the sigmoid, the basal part of the sigmoid
diverticulum was stapled and cut using a linear-cutter stapler (Edo Tri-
Staple) (Fig. 3). The mesoappendix vessels were ligated and cut with
Hem-o-Lok clips. The appendiceal base was also double-clipped and cut
using plastic Hem-o-Lok clips. The appendix was completely removed
through the 12-mm trocar.

The patient was monitored overnight, and her vital signs were found
to be stable. Simple fluids were initiated one day after the procedure.
The patient was satisfied with the result and was discharged from the
hospital in a good general condition after two days. The patient was
advised to try to walk short distance each day, avoid lifting and straining
for two weeks and avoid strenuous activities. No further symptoms were
reported by the patient in the subsequent visits. The pathology report of
the removed appendix indicated acute appendicitis.

4. Discussion

Acute appendicitis is one of the most common causes of lower
abdominal pain and the most common cause of acute abdomen in young
individuals [1]. It can cause serious complications, such as ruptured
appendix, abscess, or phlegmon [10]. A ruptured appendix is associated
with generalized peritonitis, localized abscess, higher morbidity and
mortality rates, and increased in-hospital stay [16]. In the first 12 h after
the emergence of acute appendicitis symptoms, the risk of perforation is
scarce and often negligible; however, over time, it shows an increasing

Fig. 1. Axial abdominal IV and oral contrast computed tomography view of the Phlegmon.
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Fig. 2. Intraoperative view showing the appendiceal base at the tip of the cecum and appendiceal tip attached to a sigmoid diverticulum.

Fig. 3. Dividing the appendiceal tip with a linear-cutting endo-stapler.

trend [17]. Moreover, early risk of perforation within the first 36 h from
the onset of symptoms was slightly higher in male patients [18].
Phlegmon is defined as an inflammatory mass, containing the inflamed
appendix, enclosed by the adjacent viscera and the greater omentum,
which can occur in 2 % to 10 % of acute appendicitis cases [5,6]. The
diagnosis of phlegmon must be suspected in patients with symptoms for
more than three days and a palpable mass, especially in children
younger than five years (nearly 8.8 %) [9,13]. In patients with delayed
presentation of appendiceal phlegmon, children, and the elderly, higher
morbidity rates have been reported [19].

There is an ongoing debate regarding the importance of preoperative
imaging in the diagnosis of acute appendicitis. However, with advances
in CT and US technologies, studies have reported the higher diagnostic
accuracy and significant benefits of preoperative CT in excluding other
pathologies, especially in the presence of an appendiceal mass or abscess
[7,8,20]. Although ultrasonography has lower sensitivity, especially in
the presence of perforation, it needs to be still considered as the imaging
modality of choice in children [9,20].

Appendiceal malignancies represent up to 1 % of all large intestinal
malignancies, with an elevated incidence rate up to 12 % in recent years
[21]. Although it is relatively rare, acute appendicitis is the primary
presentation in more than 50 % of all appendiceal malignancies [22].

Immediate surgical management is considered to be an efficient

management approach for acute appendicitis. However, in the presence
of appendiceal phlegmon, inflamed tissues and distorted anatomy of
adjacent structures increase the difficulty of accessing and closing the
appendiceal stump [5,11,12].

Emergency appendectomy is associated with a mortality rate of
0.5-2.4 % and 0.07-0.7 % in cases with and without perforation,
respectively [12]. Compared to non-surgical management, immediate
appendectomy for patients with phlegmon seems to be associated with
more than a three-fold increase in morbidity [5]. In a recent review
study, immediate appendectomy was also associated with unnecessary
ileocecal resection or right-sided hemicolectomy for suspicion of ma-
lignancy or technical reasons in 3 % of cases [5].

Non-surgical treatment is the traditional approach, which can be
followed by interval appendectomy to minimize the risk of recurrence
[5,23]. Particular attention has been paid to the significance and ne-
cessity of interval appendectomy in recent studies. As evidence suggests,
interval appendectomy has lost its importance, as the risk of recurrence
has been reported to be relatively small in cases with successful non-
surgical treatment [5,24]. Recurrence after a successful non-surgical
treatment is defined as an attack with a milder course compared to
the primary one, and the risk of recurrence is estimated to be less than
10 % [5,25].

In the interval between the diagnosis of phlegmon and
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appendectomy, some scenarios are expected. In most cases, inflamma-
tion and infection resolve by antibiotic administration. Another possi-
bility is perforation of the inflamed appendix and local abscess or diffuse
peritonitis formation, which requires immediate percutaneous drainage
or surgery as indicated. Theoretically, the inflamed appendix can cause
adhesive damage to the adjacent organs; however, there is no particular
report on this type of damage.

In the present case, management of phlegmon was successful; how-
ever, in the final surgery, an unexpected complication was found, which
had been caused by prolonged local inflammation. Also two simulta-
neous pathology assumption is unlikely, but there may be a sigmoid
diverticulitis that had attract the appendiceal tip toward itself and made
the observed fusion.

5. Conclusion

We found no report on this type of complication. Nevertheless, we
assume that it may be associated with other problems, such as entero-
enteric, entero-vaginal, and entero-vesical fistulas in the inflammation
phase of phlegmon, especially when there is also inflammation in the
second adjacent organ. To the best of our knowledge, this is the first
report of this complication; nevertheless, further studies are warranted
to investigate the abovementioned concepts and long-term
complications.
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