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ABSTRACT

An appendicolith is a calcified mass which can obstruct the appendix often leading to recurrent appendicitis. Failure to extract
fecalith at the time of appendectomy can lead to recurrent inflammation in the appendiceal stump. We describe a 28-year-old man
with stump appendicitis due to a retained fecalith postappendectomy. Our approach, akin to interval appendectomy, combines
antibiotics and endoscopic intervention postinfection resolution. This case highlights the feasibility and safety of endoscopic
management, offering a nonsurgical alternative to prevent the morbidity associated with revision surgery. Further exploration of
nonsurgical modalities is warranted to optimize patient outcomes.
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INTRODUCTION

An appendicolith (fecalith) is a calcifiedmass formed by accumulation of fecal particles and organic mineral salts which can obstruct
the lumen of the appendix, triggering acute inflammation.1 It has been observed in 10% of patients with appendicitis.2 Laparoscopic
appendectomy, the standard treatment of acute appendicitis, carries a small risk of retained fecalith.3 This can lead to recurrent
inflammation and stumpappendicitis, necessitating additional surgery.4 To avoid such complications, nonsurgical options should be
explored.Wepresent a case of stump appendicitis associatedwith appendicolithwhere endoscopywas utilized for fecalith extraction.

CASE REPORT

A 28-year-old man with recent appendectomy presented with severe stabbing pain in the periumbilical region radiating to the right
lower quadrant and fever. Initial vital signs were notable for fever of 102.6°F, tachycardia in the 130 seconds, and a blood pressure of
108/62 mm Hg. On physical examination, tenderness and guarding in the right lower quadrant was noted, indicative of localized
peritonitis. Laboratory tests showed leukocytosis up to 14,000 cells/mm3 with a left shift (range: 4,500–11,000 cells/mm3), creatinine
of 1 mg/dL (baseline: 0.7 mg/dL), and venous lactate of 2.4 mmol/L (range: 0.6–1.4 mmol/L), suggesting possible sepsis. Computed
tomography revealed a 1.3 cm calcification at the base of the cecum, indicating a retained fecalith with phlegmonous changes
suggestive of inflammation in the surrounding cecum.

Patient was admitted for concern of cecal colitis. Broad spectrum antibiotics were initiated, leading to clinical improvement. The
patient had a recent admission 2 weeks prior with similar symptoms, and at that time, a laparoscopic appendectomy was performed,
removing about 3.7 cm of appendiceal tissue, and the patient was discharged without complications.

During the current admission, due to a high suspicion of the retained fecalith being the cause of the recurrence, further evaluation was
undertaken. The surgical team suspected that the fecalith was likely a calcifiedmass, neoplasm, or stool ball in the cecum, necessitating
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confirmation before considering additional resection. Gastro-
enterology was consulted for a possible colonoscopy-aided bi-
opsy and removal of themass. The intent of the colonoscopy was
to confirm the nature of the mass and, if benign, to manage the
fecalith nonsurgically. The patient’s consent was obtained be-
forehand,with a clear explanation of the potential for endoscopic
management if feasible. The procedure was performed by an
interventional endoscopist experienced in using spyglasses and
lithotripsy.

Colonoscopy showed chronic inflammatory changes in the cecum
around the appendiceal orifice which were biopsied. A SpyGlass
catheter, advanced through the colonoscope, was placed at
the entrance of the appendiceal orifice (Figure 1). A large hard
stone (;1.5 cm) was observed within the appendiceal remnant
(Figure 1). The stone was broken down using an electrohydraulic
lithotripter probe in one attempt (Figure 1). Subsequently, a Spy-
Basket (15mm in diameter) was introduced through the SpyGlass
catheter, and 2 large stone fragments were removed, followed by
irrigation and removal of smaller fragments (Figure 1). The total
duration of the procedure was 75 minutes. There were no post-
procedure complications, and the abdominal examination during

and after the procedure showed no guarding or tenderness. On
follow-up appointments at 2 weeks, 3 months, and 6 months, the
patient made a smooth recovery without any complications or
recurrences and expressed satisfaction with the outcome.

DISCUSSION

Appendicitis ranks among the leading causes of acute abdo-
men.5 Risk of appendicitis after surgery is low (1 in 50,000) but
remains significant.6 However, diagnosing appendicitis in
individuals with prior appendectomy can be challenging, often
leading to oversight. Inflammation in the residual appendiceal
tissue can stem from fecalith impaction or secondary to ische-
mia.7 Incorrect identification of the base of appendix during
surgerymay lead to partial removal and leave a part of appendix
behind, which can be a source of recurrent inflammation.8 The
recommended length of appendiceal stump is therefore ,5
mm.9 In addition, laparoscopic appendectomy carries a small
but notable risk of a retained fecalith where a fecalith may drop
from the base of the appendix when it is being resected or
extracted from the port.3 The stone can serve as a nidus for
abscess formation or obstruct the residual appendix lumen,

Figure 1. (A) Endoscopic view of SpyGlass catheter at the appendiceal orifice; (B) Fecalith within the appendiceal remnant visualized with
SpyGlass camera; (C) SpyGlass camera view of stone fragments broken down by lithotripter probe (arrow) introduced through SpyGlass
catheter; (D) Endoscopic view of stone fragments within the cecum.
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leading to stump appendicitis, with or without involvement of
the surrounding cecum.4,10,11

Treatment of stump appendicitis has conventionally been sur-
gical. Appendectomy, however, carries a potential for post-
operative complications, such as bleeding, wound infection, and
intestinal obstruction, and the overall complication rate has been
reported to be 8.2%–31.4%.12-14 Revision appendectomy may
require ileocecectomy or right hemicolectomy depending on
inflammation extent, raising concerns about prolongedoperative
duration, increased blood loss, and postoperative hospitaliza-
tion.15 Our case illustrates a recurrence of appendicitis due to
a fecalith despite a short stump length. Initial surgical in-
tervention likely failed to extract the fecalith. Imagingwas helpful
in localizing the extent of inflammation and the location of
fecalith. We adopted a strategy akin to interval appendectomy,
allowing acute infection to subside with antibiotics. Once sepsis
resolved, the fecalith was removed endoscopically, thereby re-
moving nidus for further episodes.

Recent studies highlight the effectiveness of endoscopic methods
for treating appendicitis.16,17 Endoscopic RetrogradeAppendicitis
Therapy (ERAT) is a nonsurgical option for managing acute
uncomplicated cases.16 This procedure involves accessing the
appendiceal orifice by a colonoscope, and fluoroscopy aided
guidewire insertion into the lumen. Over the guidewire, a stan-
dard catheter is inserted to relieve obstruction. Endoscopic ret-
rograde appendicography is then performed to identify any
blockages or abnormalities, which are treated by inserting a plastic
stent into the appendix, typically removed after 7–14 days or
earlier if it passesnaturally.18A recentpilot randomized controlled
trial in China comparing ERAT to open and laparoscopic ap-
pendectomy showed promising results.17 Our method follows
ERAT principles but uses the SpyGlass Direct Visualization sys-
tem, eliminating the need for fluoroscopy. We employed elec-
trohydraulic lithotripsy to break down stones and a SpyBasket for
extraction. Prior antibiotic use prevents pus formation, thus ob-
viating stent placement. Fecalith extraction by endoscopy, though
not as widely studied as ERAT, has shown success in isolated
cases.2,19 However, no documented cases have reported using the
SpyGlass Direct Visualization System. Combining ERAT with
fecalith extraction in one procedure is possible but depends on the
stone quality and on the endoscopist’s technique.20

We advocate for nonsurgical management of fecaliths with
endoscopy once acute infection resolves. However, large-scale
studies are needed to validate this approach and analyze long-
term outcomes. The ability to perform this procedure is center
dependent and requires a risk/benefit interdisciplinary discus-
sion. By sharing our approach, we aim to contribute to existing
literature and promote the exploration of nonsurgical options.
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