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Abstract

BACKGROUND

Primary cancer of the appendix is rare and often difficult to diagnose preoperatively
due to the lack of specific clinical symptoms. Autoimmune encephalitis (AIE) is the
most common cause of non-infectious encephalitis. The etiologies of AIE include
tumors (paraneoplastic), infections (paraneoplastic), or recessive infections. The tumors
that have been reported to cause AIE include thymomas, ovarian teratomas, lung
cancer, and breast cancer. However,there are no reports of AIE occurring after surgery
for appendiceal cancer. This report describes the diagnosis and treatment of a patient

with an appendiceal cancer and postoperative AIE.

CASE SUMMARY

We report the case of a 47-year-old man who was transferred to our hospital due to
a recurrent low intestinal obstruction. Abdominal enhanced CT was used to consider
the possibility of a terminal ileal tumor with serous infiltration and lymph node
metastasis. A right hemi-colectomy was performed under general anesthesia with
an ileo-transcolon anastomosis and laparoscopic exploration. The postoperative
pathologic evaluation revealed a high-grade goblet cell carcinoma of the appendix,
accompanied by mesangial and abdominal lymph node metastases, and neural tube
and vascular infiltration. The operation was completed without complication.
The patient developed restlessness on postoperative day 4, and gradually developed a
disturbance of consciousness on postoperative day 6. He was transferred to West China

Hospital of Sichuan University and diagnosed with AIE.

CONCLUSION
Albeit rare, the occurrence of neurologic and psychiatric symptoms in patients with

an appendiceal cancer postoperatively suggests the possibility of AIE.
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Core Tip: Tumors (paraneoplastic) are one of the etiologies of autoimmune encephalitis
(AIE) . However, there are no reports of AIE occurring after surgery for appendiceal
cancer.This report we describes a 47-year-old man who was transferred to our hospital
due to a recurrent low intestinal obstruction and a right hemi-colectomy was performed
with an ileo-transcolon anastomosis and laparoscopic exploration.But he developed a
disturbance of consciousness on postoperative day 6,and diagnosed with AIE at last. We
report this case in the hope of giving some guidance to clinicians with similar

challenging cases.

INTRODUCTION

Primary appendiceal cancer is rare angd an incidental finding after an appendectomy
for acute appendicitis in most cases [1l. Autoimmune encephalitis (AIE) is considered
one of the most common causes of non-infectious acute encephalitis [2; however,
AIE after an appendectomy has not been reported. In this case report, a 47-year-old
man with appendiceal cancer developed a disturbance of consciousness postoperatively
and was diagnosed with AIE. The purpose of this report was to detail the evolution and

diagnosis of the patient.

CASE PRESENTATION

Chief complaints
A 47-year-old male was admitted to our hospital for evaluation of abdominal

distension, and difficulty exhaling and defecating for > 1 mo.




History of present illness

The patient had repeated intestinal obstruction for > 1 mo.Plain abdominal
radiographs and an enhanced abdominal CT indicated a low intestinal obstruction. A
gastroendoscopy did not reveal abnormal findings. The patient was treated with
fasting, fluid rehydration, and enemas. The symptoms improved and the patient was
discharged to home; however, the symptoms recurred again 1 wk before admission in
addition to vomiting. The patient was re-admitted to our hospital for further evaluation
and treatment. The patient underwent a right hemi-colectomy under general anesthesia
with an ileointestine-transverse colon anastomosis and laparoscopic exploration. The
operation was completed without complications. On day 4 postoperatively the patient
developed restlessness and gradually exhibited a disturbance of consciousness on day 6
postoperatively. Laboratory testing and imaging studies did not reveal the underlying
cause. Based on our experience and a review of the literature, this case appeared to be

unique.

History of past illness
The medical history was negative for cancer, surgery (other than the right hemi-
colectomy with ileointestine-transverse colon anastomosis), hypertension, diabetes, and

hyperlipidemia.

Personal and family history
The patient admitted to smoking five cigarettes daily for > 20 years. The remaining

personal and family histories were non-contributory.

Physical examination
The abdomen was flat and no peristaltic wave was observed. The right lower abdomen

was tender without rebound pain or muscle tension. No obvious air or water




sounds were heard during auscultation; the bowel sounds were approximately 6

times/min.

Laboratory examinations

The routine hematologic and biochemistry profiles, and the tumor marker, CEA,
were all in the normal range. The gamma interferon release test results were as follows:
McCl-ifn (N), 24.52 pg/mL; McCl-ifn (T), 39.6 pg/mL; McCl-ifn (P), 5000 pg/mL; y-IFN
(T-N),15.08 pg/mL; y-IFN (P-N), 4975.48 pg/mL; TB-TGRA(+); PPD(-); and TB antibody
(). On day 2 postoperatively, routine hematologic testing revealed the
following: WBC, 12.38*10%; and neutrophils, 85%. e blood gas analysis and
electrolytes were normal.On day 4 postoperatively, g{;ctroencephalogram(EEG) with
epileptic or slow-wave activity involving the temporal lobes.

When transferred to West China Hospital of Sichuan University ,antibodies against

intraneuronal antigens (INAab),a well-characterized autoantibodies was found in

cerebrospinal fluid(CSF).

Imaging examinations

Colonoscopy revealed no abnormalities in the ileocecum(Figure 1A), but multiple
ulcers were noted in the distal ileum (Figure 1B), consistent with inflammation on
pathologic evaluation. A whole-abdominal enhanced CT indicated that the wall of the
distal ileum was thickened with abnormal enhancement with multiple enlarged lymph
nodes(Figure 1C). The possibility of neoplastic lesions involving the serous surface and
the fat space were considered (Figure 1D).
The postoperative pathologic evaluation indicated high-grade goblet cell
adenocarcinoma of the appendix, invasion of the mesangium of the appendix, and
involvement of the cecum wall. Metastases were noted in six of 21 peri-ileal lymph
nodes and one of two peri-ileocecal lymph nodes (Fig. 1E). The terminal ileum was
characterized by chronic active inflammation, necrosis, granulation tissue hyperplasia,

and chronic ulcer formation (Fig. 1F). A cranial CT scan showed no abnormalities. A




cranial MRI indicated abnormal symmetric signals of the bilateral para-median
thalamus, and midbrain aqueduct and brain stem adjacent to the fourth ventricle, which
was consistent with a metabolic encephalopathy; however, the cranial CT and MRI did

not fully explain the consciousness disorder.

FINAL DIAGNOSIS

The final diagnosis was therefore a goblet cell adenocarcinoma of the appendix with
multiple metastases (T4N2MXx), AIE, incomplete ileus, and multiple ulcers in the

terminal ileum.

TREATMENT

Based on the patient signs and symptoms, physical examination, medical history,
and auxiliary examinations, the patient underwent a right hemi-colectomy under
general anesthesia with an ileointestine-transverse colon anastomosis and laparoscopic
exploration. The operation was completed without complication. On postoperative day
2, the blood gas analysis and electrolyte levels were normal. A routine hematologic
profile showed white blood cell count of 12.38*10? with 85% neutrophils. Despite no
symptoms suggestive of an infection, such as a fever, anti-infection treatment was
initiated. The hematologic profile returned to normal after the follow-up review. The
patient had no specific complaints, but was uncomfortable. On postoperative day 4, the
patient became noticeably restless. A complete cranial CT showed no abnormalities. A
neurology consultation was obtained to rule out epilepsy; a sedative was administered.
After brief improvement, the symptoms worsened until postoperative day 6 when the
patient appeared to have a disorder of consciousness. The postoperative pathologic
evaluation indicated a high-grade goblet cell adenocarcinoma of the appendix, invasion
of the mesangium of the appendix, and involvement of the cecum wall. Metastases were
noted in 6 of 21 peri-ileal lymph nodes and 1 of 2 peri-ileocecal lymph nodes. The
terminal ileum revealed chronic active inflammation, necrosis, granulation tissue

hyperplasia, and chronic ulcer formation. After a multidisciplinary meeting, it was




concluded that encephalitis, metabolic encephalopathy, and tumor brain metastases
could not be excluded. Thus, a cerebrospinal fluid examination and EEG were
recommended; however, the patient and the patient’s family requested further
treatment at a higher authority hospital. After the patient was transferred to West China
Hospital, antibodies against intraneuronal antigens (INAab),a well-characterized
autoantit&dies was found in CSF,the diagnosis of AIE was confirmed. The patient
received methylprednisolone (1 g x 5 days) and immunoglobulin (0.4 g/kg/day x 5
days).

OUTCOME AND FOLLOW-UP

At the West China Hospital, the patient’slevel of consciousness returned to
baseline, but functional limitations persisted. Due to financial reasons, further review

and chemotherapy were not performed.The patient died 10 months later.

DISCUSSION

Primary appendiceal cancer is rare and most often an incidental finding on a
surgical specimen from an appendectomy for acute appendicitis [!l. The 5-year survival
rate of appendiceal cancer is 57.0%-64.0%; the prognosis is slightly worse than the
prognosis for colon and rectal cancers [3l. The prognosis for primary appendiceal cancer
mainly reflects the lack of specific clinical symptoms and early diagnostic methods.
Indeed, primary appendiceal cancer is not easy to diagnose in the early stage or even
preoperatively, and the symptoms are sjmilar to acute appendicitis. The clinical
manifestations of appendicitis account for 37.2% of patients with appendiceal cancer,
and 23% of patients with appendiceal cancer are diagnosed after surgery 4. Second,
due to the anatomic characteristics of the appendix, the local muscular layer and
submucosa are thin and rich in lymphatic tissue, which may lead to early lymph node
metastases 51, Appendiceal cancer can be classified into four subtypes: colonic-type
adenocarcinoma;  mucinous neoplasmg; goblet cell carcinoma (GCC); and

neuroendocrine neoplasm [1. GCC occurs almost exclusively in the appendix and is




characterized by epithelial (adenocarcinoma) and neuroendocrine components
containing goblet cells. GCC produces neuroendocrila markers and mucin. GCC is
often asymptomatic and is often an incidental finding during the routine management
of acute appendicitis. The clinical presentation is variable and can be an acute right
fossa iliac syndrome or a more chronic abdominal pain syndrome with a palpable
pelvic mass L In the present case, repeated ileuswas the main manifestation,
which has not beenﬁeported previously.

Endoscopy is not expected to be sufficient for detection of early appendiceal
cancer. It has been reported that there is a low detection rate of 11% for appendiceal
abnormalities and 19% for cecal abnormalities in patients with appendiceal cancerl7l. CT
findings of appendiceal cancer include appendiceal enlarge t >15 mm, wall
thickening, a soft tissue mass, and peri-appendiceal fat [8l. When a possibly submucosal
invasive tumor is noted in the cecum, it is important to carefully observe around the
appendix orifice. In the present case, multiple ulcers were observed in the terminal
ileum during endoscopy. A neoplastic lesion was considered based on CT findings. The
endoscopic findings were consistent with the CT findings, so we initially suspected a
terminal ileal tumor. A retrospective review of the endoscopic and CT images showed
swelling around the appendiceal foramen (Figure 1A,C); however, careful
inspection of the appendiceal orifice was not performed. Some endoscopists do not pay
attention to the appendiceal orifice drawing, which should be noted in future york.

AIE is one of the most common causes of non-infectious encephalitis. Suggested
mechanisms that may trigger AIE include tumors (paraneoplastic), infections
(parainfectious), or cryptogenic infections [°l, which predominantly affects children and
young females. Studies have shown that tumor-induced AIE is likely due to the
production of antibodies against intron-neuronal antigens (INAab), which
are probably not directly pathogenic, butan epiphenomenonof a T-cell-mediated
immune responselll. The tumors that induce AIE which have been reported in the
literature include thymomas, ovarian teratomas, lung cancer, and breast cancer;

however, AIE induced by appendiceal cancer has not been reported. Experts agree that




if relevant tumgrs are found, tumor treatment (chemotherapy or tumor resection) is
essential, and all patients with AIE should be screened for tumors at the time of
disease onset [10].This patient subsequently discontinued chemotherapy; it is possible
that chemotherapy can prolong survival. Unlike cases, the patient described herein
developed AIE after radical tumor resection. The underlying mechanism is unclear,
perhaps because the tumor was removed, while some cytokines were released into the
blood during the process, thus inducing an immune chain effect. This possible
explanation warrants further analysis with a large-scale corollary study. We report this

case in the hope of giving some guidance to clinicians with similar challenging cases.

CONCLUSION

Albeit rare, the occurrence of neurologic and psychiatric symptoms in patients with an
appendiceal cancer postoperatively suggests the possibility of AIE.The underlying
mechanism of AIE in this patient after radical tumor resection is unclear,and that's

what we need to figure out in the future.
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