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An otherwise healthy 4-month-old girl presented to the community health service center because her abdomen was distended. Over the next 2 months, the girl's abdomen gradually became more distended. Her examination was notable for abdominal distention with a large, mobile, non-tender abdominal mass. Abdominal ultrasound images and subsequently obtained CT images showed a large, circumscribed cystic and solid mass. This led to the presumptive diagnosis of teratoma of the mesentery. The mass was completely resected during a laparotomy. The pathology, along with the surgical findings and imaging, led to the final diagnosis.


KEYWORDS
teratoma, mesentery, infant, surgery, case report





Introduction

Teratomas are common tumors in infancy, and they display a mixture of tissues from at least two of the three germ layers. The most common sites are the midline and gonads of the body, such as the sacrocaudal area (57%), gonadal area (29%), mediastinum (7%), and retroperitoneum (4%) (1). Mesenteric teratomas are very rare, occurring in approximately 1/1,000,000 live births (2). Only a few cases have been published and described in contemporary literature (3–13). While a mesenteric cyst is a common mass of mesenteric origin and has a morbidity rate of 1 in every 20,000 pediatric hospital admissions, the diagnosis of mesenteric teratoma can be easily missed at the initial stage. (14). An asymptomatically increasing abdominal girth or a palpable mass is usually accompanied by other symptoms such as vomiting and constipation (7). Here, we describe a case of a patient with mesenteric teratoma.



Case presentation

A 6-month-old girl was admitted to our hospital because of an abdominal mass. Approximately 2 months previously, the patient's parents had noticed that her abdomen had gradually become distended, but there were no other complaints. She was initially taken to the community health service center. On examination at the health service center, the patient appeared to be in normal condition. The patient's weight was 6.0 kg, the abdomen was mildly distended but soft, and there were normal bowel sounds and no apparent tenderness or mass on palpation. The examination concluded without any further diagnosis or prescribed treatment.

The patient had been born by cesarean section because of preeclampsia after 38 weeks of gestation. She weighed 3.2 kg at birth and was fed breast milk. Supplements were added, and mixed feeding had begun when she was 5 months old. The patient's childhood immunizations were up to date. She had no known medical conditions, had not received any additional medications, and had no known allergies. She lived with her parents and grandparents. There was no family history of cancer.

On examination at the hospital, the patient was placid. Her temperature was 36.6°C, pulse was 128 beats per minute, respiratory rate was 30 breaths per minute, and oxygen saturation was 98% while she was breathing ambient air. The patient's weight was 8.5 kg (89th percentile), her height was 69 cm (93rd percentile), and her head circumference was 42.0 cm (44th percentile). The abdomen was soft and distended with a circumference that measured 50 cm. On palpation, there was a large mobile non-tender abdominal mass that measured approximately 19 cm × 15 cm. There were no other abnormal physical findings. Blood levels of glucose, sodium, potassium, chloride, creatinine, total protein, albumin, globulin, and lactate dehydrogenase were normal, as were the results of coagulation and liver function tests. The other test results are given in Table 1.


TABLE 1 Laboratory data.
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An ultrasonography of the abdomen confirmed the presence of a mass in the patient's enterocoelia that measured 15.9 cm × 7.9 cm × 17.1 cm. The mass presented as a mixture of echoes and was well circumscribed; it mainly consisted of fat echo (multiple linear hyperechoic areas inside isoechoic areas) with many cysts of various sizes (the largest one measured 6.2 cm × 3.6 cm × 4.4 cm) and several hyperechoic areas with acoustic shadowing. The large retroperitoneal vessels were squeezed and shifted to the back of the patient, but they were not wrapped, and she did not exhibit any other abnormalities relating to any other organs.

The ultrasonography indicated that the mass in the abdomen of the patient was significant in size and would be difficult to remove. Therefore, we needed to perform a computer tomography (CT) scan to clarify the origin of the mass and identify the surrounding vessels.

The CT scan depicted a huge space-occupying lesion that appeared to be of mixed density, and the mass reached both the liver's lower edge and the pelvic cavity (Figures 1A,B). The lesion had a maximum diameter of 15.0 cm × 13.5 cm × 9.5 cm and showed an evident mass effect containing various densities, such as fluid (CT value −128 HU), fat (CT value 12 HU), soft tissue (CT value 38 HU), and calcification/ossification shadows (CT value 1,220 HU) (Figure 1C). On contrast-enhanced CT, the soft tissue density was found to be enhanced with a CT value of 95 HU, and there was a vascular shadow that could be seen in the lesion. The superior mesenteric artery branches extended inward, while the other large abdominal vessels and branches were compressed (Figure 1D). As the lesion occupied the void of the abdominal cavity, the intra-abdominal pressure increased. Therefore, the internal organs (the intestines and kidneys) that are not entirely fixed tended to be displaced upward, while the relatively fixed organ (the liver) was flattened. On the contrast-enhanced CT scan, the abdominal parenchyma organs were found to be enhanced uniformly, and no lumps or defects were noted.


[image: Figure 1]
FIGURE 1
CT obtained at this hospital. CT images (A, B), obtained before the administration of intravenous contrast material, show a multilobulated cystic mass compressing the liver and right kidney (arrows). The CT image (C) shows a mixed density of mass, including a calcified shadow (arrow). The CT image obtained after the injection (D) confirms that the structure was supplied by the superior mesenteric artery (arrow). CT, computed tomography.




Differential diagnosis

Abdominal masses found in children are associated with a broad differential diagnosis because of the various underlying causes; they may originate from one of several possible structures (hepatobiliary system/kidney/pancreas/spleen/adrenal gland/ovarian/mesentery/bowel) (15, 16), and the mass may be found incidentally or with obvious symptoms (abdominal pain/bowel obstruction/fever/early satiety) (17). This 6-month-old patient presented only with a movable abdominal mass.

Usually, the common abdominal masses in this age group are neuroblastoma, mesenteric lymphangioma, retroperitoneal teratoma, and ovarian teratoma. Findings on the initial ultrasonography examination suggested that the mass was well circumscribed and had mixed echogenicity (containing fat echo, plentiful cysts, and hyper echoes). The diagnosis of neuroblastoma was excluded because solid masses would have been present anywhere throughout the sympathetic nervous system, with the adrenal gland being the most common primary site. Using CT scans, the diagnosis was clarified because both cystic and solid components could be seen, including fat and calcified/ossific shadows. The diagnosis of mesenteric lymphangiomas was excluded because such tumors are cystic masses without calcification. The diagnosis of teratoma became evident. Therefore, the focus now turned to the origin of the teratoma. Although retroperitoneal teratomas are more common in children, a diagnosis of a retroperitoneal teratoma was excluded because the patient's ultrasonography (US) and CT indicated that the teratoma was located in the abdominal cavity. After the administration of intravenous contrast material, the supplying vessels were recognized as the branches of the superior mesenteric artery, which meant that the mass originated from the mesentery, and the diagnosis of an ovarian teratoma was excluded. Furthermore, the patient had normal ovaries and normal levels of sex hormones.

Our initial impression was that this patient had a large, polycystic mass that seemed to be a mesenteric teratoma. Because mature teratomas are much more common than immature teratomas in infants, mature mesenteric teratomas were first considered in this patient.



Management

After an extensive discussion with her parents, a decision was made to proceed with a laparotomy. The patient had a preoperative diagnosis of a mesenteric teratoma that required complete resection.

The abdomen was entered through a transverse upper abdominal incision, and a pineapple-sized multiple cystic mass was found (Figures 2A,B). The superior mesenteric artery branches not only wrapped around the mass but also gave rise to arteries that had entered the mass. The vessels supplying blood to the mass were ligated, and the vessels supplying blood to the intestine were separated. Then, the mass was resected intact at the radix of the mesentery (Figure 2C). We finally sutured the hiatus of the mesentery (Figure 2D). None of the intestines were removed. The patient was discharged home with an abdominal circumference of 40 cm and a weight of 7.8 kg (70.5th percentile) on postoperative day 7.
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FIGURE 2
Pictures of a mass obtained during the operation. Pictures (A, B) show that the mass originated from the mesentery. Pictures (C, D) were taken after the mass was resected.




Pathological diagnosis

The pathological diagnosis was a (Celiac) solid and cystic mature teratoma (WHO 0). The size of the mass was 14.5 cm × 12 cm × 11 cm. Most parts of the surface were covered with capsules, the nature of the surface ranged between dark purple and sallow, and the mass was smooth. In profile, it was solid with cysts of 0.5–5.5 cm in diameter. The capsule contained a bright viscous liquid, and the remaining solid area was sallow and felt greasy to the touch. Cartilaginous, adipose, glandular, and epithelial tissues were observed (Figure 3).


[image: Figure 3]
FIGURE 3
High-power view of the tumor. A microscopic examination revealed cartilaginous tissue (A), adipose tissue (B), glandular tissue (C), and epithelial tissue (D).




Follow-up

The patient recovered well with no subsequent complications and was 9.5 kg (88th percentile) in weight and 73 cm (88th percentile) in height with an abdomen circumference of 49 cm. An ultrasonography revealed that there was no stenosis in the initial segment of the superior mesenteric artery and that blood flow was not restricted. The alpha-fetoprotein (AFP) level dropped to 4.65 ng/mL.



Final diagnosis

The final diagnosis was a mature teratoma of the mesentery (WHO 0).



Discussion

Only 12 cases of mesenteric teratoma have been reported worldwide (Table 2). Except for one case that was a fetus, the rest of the cases were patients who ranged in age from 2 months to 9 years, and 8 of the 12 patients were female (58.3%). Half of the patients presented with an asymptomatic abdominal distention/mass, while the other half presented with accompanying symptoms such as vomiting (36.4%), constipation (27.3%), abdominal pain (18.2%), and diarrhea (9.1%). Most of the cases were mature mesenteric teratomas (66.7%), and only one case was multiple mesenteric teratomas.


TABLE 2 The 12 cases of mesenteric teratomas previously reported in children.
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Reviewing the history of this patient, we noted that she had asymptomatic abdominal distention when she was 4 months old. The patient's weight was 6 kg (29th percentile) at the first visit, and when compared with her birth weight of 3.2 kg (47th percentile), her weight gain was slower than that of infants of the same age. However, 2 months later, the patient's weight increased dramatically from 6 kg (29th percentile) to 8.5 kg (89th percentile), which meant that the weight gain rate significantly accelerated because of unknown factors. The patient's abdominal distention gradually became obvious at the same time, indicating that the mass was growing rapidly.

In previous cases, all patients underwent ultrasonography, and the other imaging examinations were CT, x—ray, and magnetic resonance (MR). However, only three of these patients had been provisionally diagnosed with mesenteric teratoma before surgery. Two patients had been provisionally diagnosed with an ovarian mass and one other as having a tubercular mass. In the remaining patients, there was not sufficient information to determine the origin of the teratoma. While the diagnosis of teratoma can be relatively easy to establish through imaging findings such as ultrasound and CT (the mass contains multiple components such as bone, fat, and fluid), the origin of an abdominal teratoma is more difficult to determine. A mass located on the alimentary tract or related organs strongly suggests the diagnosis of gastrointestinal teratoma (2). The larger the mass is, the more difficult it becomes to determine the source by imaging findings. Combined with the fact that the mass was movable during the physical examination and that the superior mesenteric artery had vascular branches extending into the tumor, the results from further use of the enhanced CT scan indicated that the provisional diagnosis before surgery was a mesenteric teratoma. This provisional diagnosis was confirmed through surgical findings.

The treatment for mesenteric teratoma is surgery, and complete resection of the tumor is warranted. As teratomas always adhere to the root of the mesentery rather than to the distal mesentery, the supplying vessels are relatively independent. Thus, the tumor can be resected without interrupting the continuity of the intestine.



Conclusions

Mesenteric teratomas are very rare teratomas that usually present initially with asymptomatic abdominal distension or digestive tract symptoms, and abdominal ultrasound is the first choice of examination.

In infants, a circumscribed mass located on the alimentary tract or related organs with cystic and solid components, including fat, fluid, and calcified/ossific shadows, suggests mesenteric teratoma.

All mesenteric teratomas should be surgically resected, and enhanced CT should be performed before surgery to clarify the vascular course and ensure that blood flow to the intestines is maintained.
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