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Abstract
BACKGROUND
Low-grade appendiceal mucinous neoplasm (LAMN) is extremely rare and easily misdiagnosed before surgery.

CASE SUMMARY
We report the treatment of an asymptomatic case of LAMN diagnosed by magnetic resonance imaging (MRI) and surgical findings. A 70-year-old woman presented with an adnexal mass found by physical examination in July 2020. Gynecologic ultrasonography revealed a cystic mass in the right adnexa, and computed tomography showed a cystic mass in the pelvic cavity. All tumor markers were normal. A further MRI examination suggested mucinous neoplasm in the right pelvic cavity, excluding the possibility of adnexal cyst. Laparoscopic exploration found a huge cystic mass of about 10 cm × 7 cm that originated from the apex of the appendix, with spontaneous rupture. LAMN was confirmed by pathological examination. As of May 2021, no disease recurrence occurred after an open appendectomy.

CONCLUSION
This case indicates that we should pay more attention to female patients who are clinically diagnosed with an adnexal mass at admission,. The physical examination should be done carefully, and the laboratory and imaging examination results should be comprehensively analyzed to avoid misdiagnosis and to ensure prompt diagnosis and treatment, and to improve prognosis. MRI may be a better option for the diagnosis of appendiceal mucinous neoplasm.
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Core Tip: Low-grade appendiceal mucinous neoplasm (LAMN) is extremely rare and easily misdiagnosed before surgery. We report the treatment of an asymptomatic case of LAMN diagnosed by magnetic resonance imaging and surgical findings. This case indicates that we should pay more attention to female patients who are clinically diagnosed with an adnexal mass at admission,. The physical examination should be done carefully, and the laboratory and imaging examination results should be comprehensively evaluated to avoid misdiagnosis and ensure prompt diagnosis and treatment, and to improve prognosis.



INTRODUCTION
Low-grade appendiceal mucinous neoplasm (LAMN) is a rare heterogeneous disease, characterized by well-differentiated tumors. It is often complicated by spontaneous or iatrogenic rupture that results in pseudomyxoma or distant metastasis of the abdominal wall, which can be life threatening[1]. LAMN is easily misdiagnosed because most patients are asymptomatic. It is generally found during the surgery because of the difficulty of preoperative diagnosis. Here, we report a case of LAMN diagnosed by magnetic resonance imaging (MRI) and surgical findings.

CASE PRESENTATION
Chief complaints
The patient presented with an adnexal mass found by physical examination more than 1 mo previously.

History of present illness
On August 23, 2020, a 70-year-old postmenopausal woman who presented with an adnexal mass found by physical examination 1 mo previously was admitted to the department of gynecology at our hospital. She did not complain of any clinical symptoms or discomfort.

History of past illness
The past medical history was unremarkable. One month prior, a right adnexal mass was found by ultrasonography at the local hospital.

Personal and family history
The patient had no remarkable personal or family history.

Physical examination
Upon arrival at our hospital, the patient was well-nourished, and without pain, pallor, or jaundice. Abdominal examination revealed distension without tenderness.

Laboratory examinations
Laboratory examination demonstrated found hemoglobin: 10.3 g/dL, leucocyte count: 4.86 × 109/L, hematocrit: 31.7%, and platelet count: 210 × 109/L. Liver and renal function tests, and the coagulation profile were all within normal ranges. Cancer antigen markers including carcinoembryonic antigen and carbohydrate antigen 19.9 were all within normal ranges.

Imaging examinations
B-ultrasound re-examination at our hospital showed a small amount of pelvic effusion (122 mm × 64 mm) in the right adnexal area (Figure 1A). No tenderness or rebound pain was found in the lower abdomen, and a mass of about 12 cm × 6 cm in the pelvic cavity with a tough texture and low mobility was detected by palpation. Whole abdomen computed tomography (CT) showed a small amount of effusion in the pelvic cavity, with lesions on the right (Figure 1B). The irregular cyst wall and thick soft tissue seen in the CT image might have resulted from tumor transformation. However the tumor markers were all normal. An MRI examination suggested a mucinous neoplasm in the right pelvic cavity (Figure 1C). It was not clear whether the neoplasm originated from abdominal mesodermal tissue or the appendix. The patient was transferred to the general surgery department. During laparoscopic exploration, a large amount of jelly-like mucosubstance was found in the right lower abdomen and pelvic cavity, and a huge cystic mass of about 10 cm × 7 cm originating from the apex of the appendix were found (Figure 2A).

FINAL DIAGNOSIS
Giant low-grade appendiceal mucinous neoplasm.

TREATMENT
An open appendectomy was performed, followed by peritoneal lavage and drainage. Postoperative pathological examination revealed a LAMN (Figure 2B). Anti-infective and symptomatic treatments were given after surgery; no obvious abnormalities was found on whole abdomen CT.

OUTCOME AND FOLLOW-UP
Tumor markers and a colonoscopy performed 3 mo after surgery were all normal. No disease recurrence or other conditions were found on follow-up in May 2021.

DISCUSSION
Appendiceal mucinous neoplasm accounts for 8%-10% of appendiceal tumors and 58% of malignant appendiceal tumors. The incidence is 0.2%-0.3% in patients who underwent appendectomy. LAMN is a borderline or low-grade malignant tumor, regardless of rupture, and is characterized by implantation metastasis and a rate of recurrence rate[2-4]. Its pathogenesis involves atypical hyperplasia of the glandular appendix epithelium that obstructs the appendix with a gradual accumulation of mucus resulting in increased pressure. Mucus penetrates the muscularis mucosa and produces mucinous masses around the appendix and in the retroperitoneum[5,6]. Most cases are asymptomatic, and in the absence of acute infection, the symptoms and signs of LAMN resemble those of chronic appendicitis. A correct diagnosis may be difficult, but on physical examination large tumors can be found as a complete oval mass with no surrounding adhesions. An appendiceal mucinous cyst that forms from an appendiceal lesion can easily be misdiagnosed as a common appendiceal abscess, right adnexal cyst, and so on[7,8]. A recent case report described a patient with LAMN that was initially diagnosed as an ovarian tumor[9]. As in this case, an appendiceal mucinous neoplasm should still be taken into consideration even if the tumor marker results are negative.
Abdominal ultrasound and CT are auxiliary diagnostic methods that can distinguish appendiceal mucinous cysts from other lesions before surgery[10,11]. Color Doppler ultrasound for mucinous cystadenoma of the appendix shows a dark liquid area in the appendix, with a small number of small flocculent light spots. Ultrasound exhibits better sound transmission, a round or oval shape, and smooth wall. There were no findings suggestive of LAMN by echo. CT is a more accurate imaging method for the diagnosis of appendiceal mucinous neoplasms, and shows a cystic mass closely adjacent to the cecum, with a round or long tubular shape, thin wall, and a smooth and regular outline, suggesting LAMN. When CT shows an irregular cyst wall and thick soft tissue, it is more likely to be malignant[10]. In this case, gynecologic ultrasonography revealed a cystic mass in the right adnexa, and CT showed a cystic mass in the pelvic cavity. However, there was still a possibility that it was an adnexal cyst. MRI performed with a variety of sequences and scanning methods, and high tissue resolution can clearly and consistently distinguish the wall and fluid of the appendiceal mucinous cyst, and more accurately show the integrity and boundary of the cyst wall. In this case, additional MRI evaluation showed typical manifestations of appendiceal cysts. The lesion was located in the right lower abdomen, had a with clear boundary, and was closely related to the cecum, which showed changes in external pressure. MRI had uniform long T1 and long T2 signals, and the cyst wall was thin and uniform, with similar signals to those of the intestinal wall. The cross section of the mass was round or elliptical, and the sagittal or coronal plane presented as a long tubular or gourd-shaped structure[12,13]. We thus successfully excluded the possibility of adnexal cyst by MRI. Subsequent surgery and pathological examination finally confirmed the diagnosis of LAMN.
Surgery is still the only treatment option for appendiceal mucinous neoplasms. Iatrogenic rupture of the tumor should be avoided during surgery to reduce the risk of implantation metastasis and disease recurrence. Unfortunately, preoperative abdominal ultrasound and CT examinations had shown effusion in the pelvic cavity. Spontaneous rupture of the tumor and the spread of mucus to the abdominal cavity were observed during laparoscopic exploration, indicating that the patient might have a relatively high risk of disease recurrence. Open surgery was performed after finding the spontaneous rupture of the tumor. Although appendectomy and peritoneal lavage and drainage were performed, and a negative incision margin was obtained, postoperative follow-up should be continued for a long time. Chen et al[14] reported a patient with recurrence of appendix mucinous adenocarcinoma at 26 mo after appendectomy.

CONCLUSION
LAMN is a rare clinical or imaging diagnosis. The female appendix is adjacent to the adnexa, which may lead to a misdiagnosis of either an appendiceal cyst or adnexal mass. The diagnosis and treatment of this patient suggested that for female patients who are clinically diagnosed with an adnexal mass at admission, we must broaden our minds and look further. Diagnosis should not be limited to the common diseases that we are familiar with. The physical examination should be done carefully, and the laboratory and imaging examination results should be comprehensively analyzed to reduce the possibility of misdiagnosis and to ensure prompt diagnosis and treatment, and to improve patient prognosis. MRI may be a better option for the diagnosis of appendiceal mucinous neoplasms.
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Figure Legends
[image: ]
Figure 1 Preoperative examination of the mass. A: Ultrasound; B: Computed tomography; and C: Magnetic resonance imaging.
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Figure 2 Postoperative images. A: The macroscopic view the resected mass; and B: Microscopic pathology of the low-grade appendiceal mucinous neoplasm (Magnification × 4).
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