
Wang et al. BMC Surgery          (2022) 22:249  
https://doi.org/10.1186/s12893-022-01700-1

CASE REPORT

Autoamputation of the appendix 
and survival of the amputated part: a rare case 
report and literature review
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Abstract 

Background: Autoamputation of the appendix, i.e., complete separation of a part of the appendix without any 
surgical intervention, has been rarely documented in the literature in recent years. Herein, we report a case where the 
amputated part of the appendix was viable after autoamputation and reviewed the related literature.

Case presentation: A 39-year-old female patient was admitted to our hospital complaining of abdominal pain and 
subsequently underwent an emergency laparoscopic appendectomy (LA). Intraoperatively, we found an abnormally 
short appendix protruding from the cecum and a strip-like tissue attached to the mesoappendix, considered a duplex 
appendix, was resected. Finally, in conjunction with the histopathology findings and the past medical history, the 
patient was diagnosed with “Pseudo-duplication of the Appendix”.

Conclusions: Autoamputation of the appendix resulting in preserved tissue viability and absence of necrosis at both 
ends, can be termed as “Pseudo-duplication of the Appendix”. This condition is very rare in clinical practice and has 
not been reported in China, to the best of our knowledge. It has been established that the autoamputated appendix 
can produce chronic inflammation, intestinal fistulae and even cancer, affecting the patient’s quality of life. Accord-
ingly, a clear diagnosis and timely management are essential. In this report, we established a novel classification for 
“Pseudo-duplication of the Appendix”, hoping that our report will help surgeons better understand this anatomical 
anomaly of the appendix, to help during the differential diagnosis process and avoid confusion.
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Background
Autoamputation of the appendix which refers to the com-
plete separation of any part (the tip, the body or the root) 
of the appendix without any surgical intervention [1], is 
rarely observed during clinical practice and is thought 
to result from full-thickness necrosis of a portion of the 

appendix due to tissue ischemia, which can cause severe 
diffuse peritonitis and even intestinal fistulas. Interest-
ingly, in our case, the distal amputated end of the appen-
dix was partially tethered to the mesoappendix with a 
preserved blood supply. Viable appendiceal tissue and 
a confined inflammatory response were observed, and 
both the proximal and distal ends of the autoamputated 
appendix spontaneously healed, which led to the diagno-
sis of “Pseudo-duplication of the Appendix”. In this paper, 
we systematically classified “Pseudo-duplication of the 
Appendix” and reviewed the published literature. To the 
best of our knowledge, this is the first case to be docu-
mented in China.
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Case presentation
A 39-year-old female patient presented to the outpatient 
clinic of the Second Hospital of Dalian Medical Univer-
sity with intermittent right lower abdominal pain and 
nausea for 7  days. Upon admission, physical examina-
tion revealed right lower abdominal tenderness, with 
no rebound tenderness or abdominal guarding, and the 
vital signs were: T: 36.7  °C, P: 72 beats/min, BP: 127/80 
mmHg. The complete blood count showed mild leu-
cocytosis (WBC count: 10.32 ×  109/L, normal range: 
4–10 ×  109/L), suggestive of an infection. The patient 
previously underwent computed tomography (CT) scan 
of the abdomen in another hospital that showed inflam-
matory exudates in the ileocecal region and edema of 
the intestinal tract, while the appendix could not be 
visualized. The patient was subsequently transferred 
to our hospital for further consultation and treatment. 
The patient conceded that she experienced severe lower 
abdominal pain 2  years before but did not seek medi-
cal attention at that time and self-medicated with anti-
inflammatory drugs. Her abdominal pain improved in 
about 5 days. Since then, she occasionally experienced 
dull pain in her right lower abdomen and self-medicated 
with oral antibiotics without seeking medical advice. Her 
past family and psycho-social history were unremarkable. 
After excluding surgical contraindications, the patient 
underwent emergency laparoscopic exploration.

After induction of general anesthesia, a pneumoperi-
toneum was established by the conventional three-port 
method, and the abdominal cavity was explored lapa-
roscopically. We observed some adhesions between the 
small intestine and the lateral abdominal wall. After sepa-
rating the adhesions, a small amount of pelvic fluid was 
seen, and no obvious abdominal and pelvic organ abnor-
malities were found. An appendix of about 2 cm in length 
and 1 cm in diameter protruded from the cecum during 
the operation with obvious edema, accounting for the 
patient’s right lower abdominal pain. After aspiration of 
the pelvic fluid, the appendix was removed.

Interestingly, further examination revealed a strip-like 
tissue attached to the distal mesoappendix, approxi-
mately 4 cm in length and 0.5 cm in diameter (Fig. 1). The 
intestinal tract and pelvic organs were carefully examined 
to exclude intestinal diverticulum, abdominal foreign 
objects and gynecological diseases. We suspected that 
the strip-like tissue suspected was a duplex appendix and 
dissected it along the tip to the end of the strip. Intrigu-
ingly, we found it was not connected to the surround-
ing intestinal tract and then resected it. After surgery, 
the surgical specimens were sent for histopathological 
examination.

The postoperative histopathology showed that the 
excised short appendix and the strip-like tissue were 

appendiceal tissues. As seen in Fig.  2a, b, appendix 1 
(short) was 1.6 cm in length, 0.8 cm in diameter with a 
smooth plasma membrane and visible blind end; appen-
dix 2 (long) was 3  cm long, 0.4  cm in diameter with a 
smooth plasma membrane. The case was diagnosed as an 
acute episode of chronic appendicitis with autoamputa-
tion of the appendix (Fig. 2c).

After the operation, the patient received routine anti-
inflammatory and rehydration treatment. Two days later, 
the patient passed gas with significant alleviation of the 

Fig. 1 Laparoscopic exploration revealed a short appendix attached 
to the root of the cecum, about 2 cm in length and 1 cm in diameter, 
with obvious edema (arrow 1); and a strip-like tissue attached to the 
distal mesoappendix, approximately 4 cm in length and 0.5 cm in 
diameter (arrow 2)

Fig. 2 Surgical specimens: appendix 1 (short) was 1.6 cm in length, 
0.8 cm in diameter with a smooth plasma membrane and visible 
blind end (arrow 1); appendix 2 (long) was 3 cm long, 0.4 cm 
in diameter with a smooth plasma membrane (arrow 2) (a, b). 
Pathological diagnosis: acute episode of chronic appendicitis with 
autoamputation of the appendix (c)
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abdominal pain and was subsequently discharged. At 
1-month follow-up after hospital discharge, the patient 
fully recovered without any gastrointestinal discomfort.

Discussion
Acute appendicitis is one of the most common acute 
abdominal conditions, with an incidence of approxi-
mately 5.7–57/100,000 [2] and a high prevalence in 
children and adolescents. An increasing body of evi-
dence suggests that the incidence of acute appendicitis is 
related to race, sex, age, obesity, season and altitude [3–
5]. Importantly, appendicitis exhibits an irreversible and 
progressive phenotype leading to gangrene, perforation, 
and abscess formation. Accordingly, appendectomy is the 
standard treatment for appendicitis [2].

Appendicitis can be divided into acute and chronic 
appendicitis based on the clinical presentation, with 
acute appendicitis being more common in clinical prac-
tice. Acute appendicitis can be divided into four types 
depending on the severity: acute simple appendicitis, 
acute suppurative appendicitis, gangrenous/perforated 
appendicitis, and mucocele of the appendix. Of these, 
gangrenous/perforated appendicitis is the most severe 
form of appendicitis. It has been established that the 
appendiceal artery is a small terminal artery, which often 
leads to impaired blood flow due to inflammation and 
suppuration of the appendix, causing ischemic necrosis 
of the appendiceal tissue. This process leads to gangrene, 
perforation, appendiceal rupture and autoamputation in 
severe cases, causing diffuse peritonitis or mucocele of 
the appendix.

Initially, our surgical team assumed that our patient 
had a duplex appendix when we found that the distal 
atrophied part of the appendix was attached to the mes-
oappendix. However, we were convinced that this is a 
rare case of an anatomical anomaly of the appendix since 
our intraoperative findings (the distal part of the appen-
dix attached to the mesoappendix was not connected 
to the surrounding intestinal tract) did not correspond 
to any type of duplex appendix in the Cave–Wallbridge 
classification [6]. Given that the patient experienced 
severe right lower abdominal pain 2  years ago and self-
medicated, we hypothesized that the patient suffered 
from acute gangrenous appendicitis at that time. Appen-
diceal tissue ischemia led to full-thickness necrosis of 
the central part of the appendix, which eventually led 
to its complete severance. The inflammatory reaction 
was confined around the distal and proximal ends of the 
autoamputated appendix. As the inflammatory response 
evolved, the lesions at the severed ends of the appendix 
organized followed by the formation of scar tissue, which 
did not lead to diffuse peritonitis, and the patient’s condi-
tion gradually stabilized. In addition, the distal part of the 

appendix was still partially attached to the mesoappendix 
after appendiceal autoamputation, which maintained its 
blood supply and allowed the distal part of the appendix 
to survive. The distal part of the appendix was no longer 
attached to the intestinal tract and gradually atrophied, 
forming a tiny appendix of only 4 mm in diameter. The 
final diagnosis was “Pseudo-duplication of the Appendix”.

The online databases PubMed and ISI Web of Science 
were retrieved using medical subject headings (MeSH) 
terms and free-text words. The following search terms 
were applied: “autoamputation, auto-amputation, spon-
taneous amputation” and “appendix, appendicitis, appen-
dectomy”. The full texts of each study were reviewed in 
detail, and the references of these texts were searched to 
identify further relevant studies. A total of 10 relevant 
papers were screened. Importantly, Judd et al. first doc-
umented “autoamputation of the appendix” in 1915 [1], 
followed by Wejsflog et al. [7], Iasocki et al. [8] and Vol-
nohradský et al. [9], but no full text of the above articles 
were available. Sachs et  al. reported a case of mucocele 
occupying the entire appendix, with laparoscopic find-
ings of appendix autoamputated from the root [10]; 
Iuchtman et al. reported a total of 5 cases of appendiceal 
autoamputation over 30 years (1961–1991), no detailed 
description was provided [11]. Halvey et  al. reported a 
20-day-old male infant with a strangulated and gangre-
nous appendix within the right inguinal hernial sac, with 
a severe inflammatory reaction that led to autoamputa-
tion of two-thirds of the appendix [12]. Moreover, Lov-
renski et  al. reported a case of a 2-year-old girl with a 
free appendicolith detected by ultrasound suggestive of 
perforated appendicitis and an autoamputated appen-
dix with its tip missing was found during laparoscopy 
[13]. Weil et al. reported a 2-year-old boy with a history 
of necrotizing enterocolitis presenting a calcified mass 
within the transverse mesocolon with no connection to 
the intestinal tract, which was pathologically confirmed 
to be appendiceal tissue. A final diagnosis of autoam-
putation of the appendix was established [14]. Markey 
et  al. reported a 26-year-old female with autoamputa-
tion of the appendix secondary to chronic pelvic abscess 
involving an endometrioma and the right adnexa [15]. 
Importantly, the above studies suggest that appendiceal 
autoamputation can involve any part of the appendix, and 
the amputated part can be present in various locations, 
which is difficult to diagnose by non-invasive examina-
tions. The presence of appendiceal autoamputation is 
confirmed intraoperatively or postoperatively in almost 
all cases. Autoamputation of the appendix has rarely 
been documented in recent years, and this is the first case 
of autoamputation of the appendix, with preserved tissue 
viability and absence of necrosis at both ends, reported in 
the literature.
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In contrast to the classification of duplex appendix pro-
posed by Cave–Wallbridge, the presence of a strip near 
the ileocecal region, similar in appearance to a duplicated 
appendix, can be termed “Pseudo-duplication of the 
Appendix”. This concept proposed by Goldschmidt et al. 
[16] was described by Khanna et al. as previous inflam-
mation of the appendix that led to autoamputation lead-
ing to attachments to a new location such as the cecum, 
with a similar morphology to an appendix duplex [17, 
18]. A literature review did not reveal a detailed gen-
eralization or classification of the pseudo-duplication 
appendix. We suggest that “Pseudo-duplication of the 
Appendix” should be classified into the following three 
types: Type A: appendiceal autoamputation due to vari-
ous causes such as severe gangrenous perforated appen-
dicitis, iatrogenic or non-iatrogenic injury, where the 
autoamputated end of the appendix is detached and 
attached to the ileocecal region or colon, and the strip 
formed after the inflammation subsides, i.e., the situa-
tion described in this case; Type B: intestinal diverticula 
near the ileocecal region, such as ileal diverticula, colonic 
diverticula, Meckel’s diverticula, etc. Some of the diver-
ticula can be striated in appearance under the wrapping 
of the mesentery, and the symptoms and signs of diver-
ticulitis near the ileocecal region are similar to those of 
appendicitis, which can easily lead to misdiagnosis; Type 
C: strip formed under the wrapping of the mesentery by 
abdominal foreign objects such as birth control rings. 
Preoperative tests should be completed and a careful his-
tory taken to clarify the diagnosis.

“Pseudo-duplication of the Appendix” is rarely 
reported clinically which may be attributed to poor 
awareness of clinicians as it is not a duplex appendix sub-
type. Such cases are difficult to detect on imaging due 
to atrophy of the autoamputated part of the appendix, 
which may only present with edema of the surround-
ing intestinal wall or even no positive findings, making 
it very easy to miss and misdiagnose. For such patients, 
a careful preoperative history is essential. Given that 
appendiceal autoamputation can involve any part of the 
appendix and the amputated part can be present in vari-
ous locations, we recommend that the adjacent intestinal 
tract should be carefully explored before appendectomy, 
regardless of the surgical approach. If strips or omental 
wrapped adhesions are found near the adjacent intesti-
nal tract, the adhesions should be carefully separated and 
completely skeletonized to avoid omissions. Besides, if an 
abnormally short appendix is observed intraoperatively, 
“Pseudo-duplication of the Appendix” should be highly 
suspected. The mucosa of the autoamputated appendix 
section still retains secretory functions and can cause 
chronic inflammation and affect the patient’s quality of 
life. Long-term inflammatory stimulation may even lead 

to the carcinoma of the appendix, emphasizing the need 
for timely diagnosis and treatment.

Conclusions
Notwithstanding that autoamputation of the appendix is 
not an uncommon finding in clinical practice, both ends 
of the appendix rarely remain viable without necrosis; 
this condition can be termed as “Pseudo-duplication of 
the Appendix”. To the best of our knowledge, no cases 
have been reported in China, and we established a novel 
classification system. It is common practice that when 
appendiceal autoamputation occurs, the diseased appen-
dix is almost always surgically removed at the first pres-
entation. In some cases, few patients with appendiceal 
autoamputation do not undergo surgery and receive con-
servative treatment that resolves the symptoms. In such 
cases, the blood supply of the amputated end is preserved 
and remains viable, leading to “Pseudo-duplication of 
the Appendix”. Importantly, emphasis should be placed 
on detailed patient history. In patients with a history of 
severe right lower abdominal pain that was not treated 
surgically, presenting with recurrent lower abdomi-
nal pain and unclear imaging findings, the possibility of 
“Pseudo-duplication Appendix” should be considered. If 
an abnormally short appendix is found intraoperatively, 
the abdominal cavity should be carefully explored, espe-
cially the ileocecal region. Moreover, suppose intestinal 
adhesions or encapsulated strips are found. In that case, 
they should be carefully separated to identify to ensure 
that a pseudo-duplication appendix is not missed, which 
may result in serious clinical consequences, such as 
chronic inflammation, intestinal fistula, abdominal infec-
tion or even cancer. Surgeons should therefore be aware 
of anatomical anomalies and variants of the appendix for 
an accurate clinical diagnosis. Patients with a history of 
severe right lower abdominal pain not treated surgically, 
now complaining of recurrent lower abdominal pain, 
should be educated to seek medical attention to avoid 
serious consequences.
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