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Abstract
BACKGROUND
A combination of diseases is a rare phenomenon. Their clinical manifestations can vary, and the diagnosis can be challenging. Intestinal duplication is a rare congenital malformation, whereas retroperitoneal teratoma is a tumor in the retroperitoneal space, derived from the remaining embryonic tissue. There are relatively few clinical findings on adult retroperitoneal benign tumors. It is hard to believe that these two rare diseases can happen to the same person.

CASE SUMMARY
A 19-year-old woman complaining of abdominal pain with nausea and vomiting was admitted. Abdominal computed tomography angiography was suggested for invasive teratoma. Intraoperative exploration revealed that the giant teratoma was connected to an isolated intestinal tract in the retroperitoneum. The postoperative pathological examination revealed that mature giant teratoma was present with intestinal duplication. This was a rare intraoperative finding that was successfully treated surgically.

CONCLUSION
The clinical manifestations of intestinal duplication malformation are various, and difficult to diagnose before the operation. The possibility of intestinal replication should be considered when intraperitoneal cystic lesions are present.
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Core Tip: Giant teratoma with intestinal duplication has not been reported yet. Here, we report a case of a 19-year-old woman with giant teratoma and isolated intestinal duplication who complained of abdominal pain with nausea and vomiting; a rare intraoperative finding successfully by surgery.

INTRODUCTION
Intestinal duplication is a congenital malformation usually observed in pediatric patients[1]. However, its diagnosis in adults is rare, and preoperative diagnosis is difficult, particularly when combined with other diseases[2]. Teratomas are benign neoplasms, that arise from more than one embryonic germ layer. Morphologically, it can be divided into cystic and solid parts. Retroperitoneal teratomas are rare, and, patients often present compression symptoms due to large tumors[3]. A giant teratoma with intestinal duplication has not been reported yet.

CASE PRESENTATION
Chief complaints
A case of a 19-year-old woman admitted to the hospital suffering from abdominal pain for 5 d with nausea and vomiting for 2 d was investigated.

History of present illness
The patient had no obvious inducement of abdominal pain 5 d ago, nausea and vomiting for 2 d, chills, fever, and discomforts such as anus-stopping exhaust and defecation.

History of past illness
The patient had good health history.

Personal and family history
The patient and her mother have mental retardation.

Physical examination
Hard round mass with a diameter of about 30 cm in the right abdomen.

Laboratory examinations
Blood analysis revealed potassium level was 2.9 mmol/L (normal range: 3.5-5.5), carcinoembryonic antigen level was 7.16 μg/L (normal range: 0-5), and other tumor markers of the digestive tract and gynecology were normal. Blood routine count, liver function indexes, and renal function markers were also normal.

Imaging examinations
[bookmark: _Hlk131411899][bookmark: _Hlk106196977]Computed tomography angiography (CTA) showed the presence of a huge (29.6 cm × 17.4 cm × 10.2 cm) mass with mixed density in the right retroperitoneum and irregular tortuous bowel canal (Figures 1A-E). The inferior vena cava was significantly compressed and became thinner and the lumen density was uneven. The right kidney was pushed outward, and the liver was pushed upward. Moreover, the gallbladder was compressed, the right renal vein and inferior vena cava were pushed forward, and the left renal vein, pancreas, gastric antrum, intestine, portal vein and mesenteric vessels were pushed to the left (Figures 1B-G).

FINAL DIAGNOSIS
The final diagnosis of the presented case was a benign tumor.

TREATMENT
During the exploratory, a huge lobulated retroperitoneal tumor was observed. A jelly-like substance was found inside the tumor. The left renal vein was densely adhered and the tumor was connected to an isolated retroperitoneal intestinal tract (Figures 2A-D). The intestinal tube extended from the back of the inferior vena cava up to the middle peritoneum, and then down to the right retroperitoneum to form another 110 cm long blind end. It had multiple branches, with severe expansion and multiple localized stenosis (Figures 2E and 2F). It was not connected to the normal digestive tract, and was thus considered a repeat bowel tube. Further, we studied again in the order of stomach, duodenum, jejunum, ileum, cecum, colon and rectum, and found a complete digestive system, confirming isolated intestinal duplication. Intraoperative exploration did not reveal the presence of additional tumors or enlarged lymph nodes. Therefore, we performed retroperitoneal tumor resection, intestinal duplication resection, and left renal vein reconstruction. After resection, a large amount of turbid and viscous intestinal fluid was found through diagnostic puncture of intestinal duplication.

OUTCOME AND FOLLOW-UP
Post-operation the patient was given symptomatic treatment such as anti-infection and nutritional support. After three days, the patient was gradually shifted to a regular diet. One week later, the patient recovered and was discharged from the hospital. The patient was then followed up after a month, showing no discomfort. Specimen showed a lobulated tumor about 9.0 cm × 8.5 cm × 4.5 cm in the distal mucosa of the duplication malformation intestine (Figure 2F). Pathological examination of the excised tissue showed mature teratoma (Figures 3A-C) with intestinal duplication (Figures 3D-I).

DISCUSSION
Intestinal duplication is a rare congenital disease, more commonly found in children than adults[4]. Although intestinal duplication can affect any part of the digestive tract, 60% occurs in the ileum or cecum. At present, the mechanism of intestinal duplication is unclear. Theories suggest abnormal separation of notochord and gastrula, a vascular insult, persistence of embryonic diverticula, and partial twining[5-7]. Clinically, patients are often treated for abdominal mass, intestinal obstruction, perforation, enteritis, gastrointestinal bleeding, and peritonitis[1,2,8,9]. According to the pathological anatomy, Intestinal duplication can be divided into the intestinal septum, wall cyst, extraintestinal tube, extraintestinal cyst and isolated type. An independent structure without direct connection with the primary intestine characterizes the isolated type.
Teratoma is a germ cell tumor, that occurs in young women and infants. Mature cystic teratomas are the most common, accounting for 98% of teratomas[10]. Teratoma mainly occurs in the gonad, whereas those that occur in other parts are called extragonadal teratomas. They can occur on both sides of the midline of the body, such as the mediastinum, sacrococcygeal, retroperitoneal, and pineal[11]. Extragonadal teratomas can also occur in other parts, including the liver, hepatoduodenal ligament, hepatorenal space, diaphragm and abdominal wall[12].
Intestinal duplication with giant teratoma is rare. In the present study, the patient was prepared for surgical excision for a large retroperitoneal tumor. We found intestinal anatomical structure variation during the operation, and our exploration confirmed that it was an isolated intestinal duplication. Thus, the retroperitoneal tumor and the intestinal duplication were excised entirely. Post-operation, the abdominal CTA was re-read, and combined with the findings during the operation; it was found that the irregular tortuous bowel canal was an isolated intestinal duplication (Figures 1B-E).
Both the patient and her mother had mental retardation; thus, there could be a possibility of familial genetic history. Chromosome and gene testing can further confirm the correlation. However, the case was not been tested for chromosomes and genes in the present study. The possibility of a reabsorbed twin or chimera should also be considered.
Diagnosing a disease before the operation is quite challenging. Barium meal examination can diagnose intestinal duplication only when connected to the intestinal cavity. CT scan shows the focus. However, it is difficult to differentiate the disease from the mesenteric cyst, appendix abscess, and other abdominal cavity cystic lesions. The clinical diagnosis is generally complex, and most of them are diagnosed after laparotomy, similar to our case report. Three-dimensional reconstruction can show the location and scope, complications, related abnormalities, and anatomical relationship with surrounding structures of the repeated malformations. They mostly manifest as well-bounded, thick-walled cystic masses in flat, spherical, or tubular lesions without invading neighboring organs. Thus, it can advance the preoperative diagnostic rate. Therefore, the possibility of intestinal replication should be considered when intraperitoneal cystic lesions are present. Virtual colonoscopy can fully display the intestinal anatomy and lesion site, the anatomy and lesion of the intestinal cavity from both ends of the stenosis and obstruction. The combination of three-dimensional images can also help understand the conditions in the intestinal wall and outside the intestinal cavity, which has unique advantages for the combination of other diseases. Therefore, a virtual colonoscopy can help in the diagnosis of intestinal duplication. In conclusion, the clinical manifestations of intestinal duplication are varied, and preoperative diagnosis is difficult, which requires a combination of various imaging data. For asymptomatic recurrent intestinal malformations, especially for patients with intestinal abnormalities shown on imaging, careful exploration of intestinal conditions during the operation can avoid missed diagnosis.
The only treatment for giant teratoma with isolated intestinal duplication is surgery. For symptomatic intestinal duplication, it is recommended to remove the diseased bowel. For the asymptomatic intestinal duplication, the study believes that timely surgery after diagnosis can avoid complications such as perforation, bleeding, obstruction and malignant changes, and the incidence of complications of early resection is low, and the hospital stay is short. The most common surgical method for intestinal duplication is to remove the diseased intestine. In case of cyst type duplication, simple cyst resection and cyst mucosa stripping can be used. However, if there is communication with normal intestine, adjacent intestine should be removed to ensure complete cyst removal. If other diseases such as tumor and ectopic organ are combined, they should be treated together. However, the specific operation method should be determined according to the specific form of the diseased bowel.

CONCLUSION
Intestinal duplication with giant teratoma is rare, and preoperative diagnosis is very challenging. Combined with multiple imaging techniques, the diagnosis and its accuracy may can be improved. The anatomic variation is often found during surgery, and surgical resection is the only cure for this disease.
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Figure Legends
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Figure 1 Abdominal computed tomography angiography showed a huge mass in the right retroperitoneum (red arrows) and the intestinal duplication (yellow arrows). A-C: Transverse view; D and E: Coronal view; F and G: Abdominal angiography.
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Figure 2 Intraoperative findings. A and B: Intraoperative procedure found solitary dilated intestinal duplication; C: Intestinal duplication after the inferior vena cava (circle); D: The abdominal cavity and the affected left renal vein after dissection (yellow arrow), E: Excised intestinal duplication and teratoma; F: Open teratoma showing sebum and bone in some sections.
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Figure 3 Postoperative pathological examination. A-C: Hematoxylin-eosin stain of excised tissue showed mature cartilage tissue, small salivary glands and squamous epithelium; D-F: The intestinal mucosa and glands of the narrow intestinal cavity; G-I: The intestinal mucosa at the expansion site becomes thinner and the glands disappear. A, D and G: 40 × microscope; B, E and H: 100 × microscope; C, F and I: 200 × microscope.
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