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Abstract
BACKGROUND
[bookmark: OLE_LINK2]Lymphangioma is a rare benign cystic tumor believed to be a proliferation of heterotopic lymphocytes. It is caused by congenital lymphatic dysplasia or other acquired factors related to surgery, trauma, infection, or cancer. In this article, we present the case of an adult patient who underwent multi-modal imaging and whose condition was finally confirmed to be multiple cystic lymphangiomas by pathological examination.

CASE SUMMARY 
A 61-year-old man was referred to our hospital for having suffered from painless gross hematuria for 2 wk. Multiple masses rising from the retroperitoneum and pelvis were found incidentally by urinary ultrasonography. Contrast-enhanced abdominal-pelvic computed tomography showed multiple well-defined hypodense cystic lesions without enhancement. The lesions showed no uptake on F-18-fluorodeoxyglucose positron emission tomography/computed tomography images. Exploratory laparotomy was performed, and the case was confirmed as multiple cystic lymphangiomas. 

CONCLUSION
When retroperitoneal and pelvic masses are found, clinicians should always consider cystic lymphangioma when making a differential diagnosis.
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[bookmark: OLE_LINK136][bookmark: OLE_LINK137]Core tip: Retroperitoneal and pelvic cystic lymphangioma, which is seldom seen in adults, has only rarely been reported. It is especially not often diagnosed by F-18-fluorodeoxyglucose (F-18 FDG) positron emission tomography/computed tomography (PET/CT). In addition, the features presented by F-18 FDG PET/CT are different. We here report an adult patient who underwent F-18 FDG PET/CT and was finally diagnosed with multiple cystic lymphangiomas, with an aim of improving the understanding of the disease.

INTRODUCTION 
Lymphangioma is considered a benign proliferation of heterotopic lymphocytes caused by congenital lymphatic dysplasia or other acquired factors[1]. It is mostly found in the cervicofacial and axillary regions (95%) or in the thoracic, abdominal, or mesenteric region. However, it is seldom seen in the retroperitoneum or pelvic region[2,3]. It can be classified into three types based on its microscopic features: Simple, cavernous, and cystic[4]. Cystic lymphangioma, earlier referred to as hygroma, generally presents as a single multilocular mass and multiple cystic lymphangiomas are quite uncommon. The symptoms of cystic lymphangioma are nonspecific. This depends on the size, location, and the presence of complications. It occurs at an average age of 2 years. Cystic lymphangioma that can cause severe symptoms is seldom seen in adults. Ultrasound (US), computed tomography (CT), and magnetic resonance imaging (MRI) are widely used. However, the diagnosis of lymphangioma by F-18-fluorodeoxyglucose (F-18 FDG) positron emission tomography/computed tomography (PET/CT) has not been explored in great detail, and the presentations are different. In this article, we present the case of an adult patient who underwent multi-modal imaging. The masses showed neither enhancement on CT nor uptake on fused PET/CT images. Differentiating these results from other retroperitoneal and pelvic tumors is difficult. This disease can only be identified essentially by putting the tissue under a microscope, and immunochemistry can be helpful in the further diagnosis. This patient was finally confirmed to have multiple cystic lymphangiomas by pathological examination.

[bookmark: OLE_LINK3]CASE PRESENTATION
Chief complaints and history of present illness 
A 61-year old man was referred to our hospital for having suffered from painless gross hematuria for 2 wk.

History of past illness 
The patient had a history of hypertension going back more than 10 years. He had not undergone systematic treatment.

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

Physical examination
[bookmark: OLE_LINK5]The patient’s temperature was 35.6 °C, heart rate was 80 bpm, respiratory rate was 20 breaths per minute, and blood pressure was 121/74 mmHg. The clinical urological examination showed no abnormalities.

Laboratory examinations
Routine blood examination, C reaction protein test, routine stool examination, and liver and kidney function were normal. Routine urine examination showed that the urine occult blood test was positive (+++). Neoplastic markers (CA153, CA199, CEA, AFP, NSE, and CA125) were negative (Table 1).

Imaging and histological examinations
[bookmark: OLE_LINK6][bookmark: OLE_LINK4]The patient was investigated by urinary ultrasonography initially, which showed ureteral calculus at the distal end of the right ureter. Besides, multiple masses rising from the retroperitoneum and pelvis were found incidentally. In order to identify the reason of hematuria as well as define the character of the tumor, contrast–enhanced CT was performed. The contrast-enhanced abdominal-pelvic CT revealed multiple well-defined hypodense cystic lesions arising from retroperitoneum and pelvic space without enhancement (Figure 1A and B). The lesions grew along the peritoneal interstitial space, the pelvic wall, and external iliac vascular deformation area, some of which showed shaping and suture-like changes. The largest one was 3.3 cm × 2.5 cm. Thus, a provisional diagnosis of multiple retroperitoneum and pelvic masses (the possibility of a malignancy cannot be ruled out) was made. To make a systematic evaluation of the general condition and a further diagnosis of the disease, F-18 FDG PET/CT was performed 1 h after injection of (10 mCi) 370 MBq of F-18 FDG. No uptake by the masses was observed on fused PET/CT images (Figure 1C and D). Combining the feature of morphology and the result of no F-18 FDG uptake, the conclusion of benign tumor was made. The ureteroscopic lithotripsy as well as exploratory laparotomy was performed at last. The stone was removed, and some of the tumor tissues were prepared into pathological sections where fibrous cystic wall-like tissues were observed under an optical microscope, with proliferated lymphoid tissue inside (Figure 2).

FINAL DIAGNOSIS
These findings confirmed the lesions to be multiple cystic lymphangiomas.

OUTCOME AND FOLLOW-UP
Based on the pathological examination, the lesions were confirmed to be cystic lymphangiomas (Figure 2). The patient declined complete excision and was discharged after conservative treatment.

DISCUSSION 
Lymphangioma is a rare benign cystic tumor which is rarely reported in adults. The disease is a benign proliferation of heterotopic lymphocytes due to congenital lymphatic dysplasia or other acquired factors[1]. It is mostly found in the cervicofacial and axillary regions (95%) or in the thoracic, abdominal, or mesenteric region, but it is seldom seen in the retroperitoneum or pelvic region[2,3]. This disease can only be identified essentially by putting the tissue under a microscope. Histologically, it can be classified into three types based on its microscopic features: Simple, cavernous, and cystic[4]. Cystic lymphangioma, earlier referred to as hygroma, generally presents as a single multilocular mass. Multiple masses, presenting as our case, are quite uncommon. Immunohistochemistry can be helpful in the further diagnosis. The lymphatic endothelium, which adheres to the lymphatic tissue, could have a positive immunoreaction for the D2-40[5].
[bookmark: OLE_LINK8]The clinical manifestations are usually nonspecific. They depend on the size, location, and the presence of complications. Progressive abdominal swelling and stomachache can occur if the mass originates from the retroperitoneum where histology is characterized by loose tissue and the tumor can grow unrestrictedly. The presence of acute symptoms is of significant importance when lymphangioma is associated with intestinal obstruction, infection, bleeding, and tumor torsion[6,7]. It usually occurs when the patient is 2 years old, and the type that can cause severe symptoms is seldom seen in adults.
[bookmark: OLE_LINK7][bookmark: OLE_LINK9]US is usually regarded as the first choice among imaging modalities for examination. Typical features appear as fluid-filled cystic structure, with or without thin septa inside. Color Doppler US may show inner vascularity in the septa when infection occurs simultaneously[8]. A craniocaudal sliding movement, associated with the patient’s respiration, could be a specific feature of mesenteric lymphangioma[9]. CT mainly shows a single or multiple well-circumscribed cystic lesions whose attenuation value ranges from fat density (chyle) to liquid density. The septation could be inconspicuous if the lesion is not large enough. Retroperitoneal lymphangiomas usually present as large, slender lesions that span the adjacent organs[10,11]. The one occurring in the pelvic cavity is characterized by the presence of external iliac vessels along the pelvic wall[12]. However, the blood supply in the wall and septa of the lesion can be significantly increased in response to secondary infection, which appears as enhancement of the wall at a different level[13,14]. This can be a special sign for the diagnosis of cystic lymphangioma. In our case, CT showed multiple fluid-filled cystic lesions without septa. The lesions grew along the peritoneal interstitial space, the pelvic wall, and external iliac vascular deformation area with a clear boundary, some of which showed shaping and suture-like changes. The lesions and the wall were proved to be inhomogeneously enhanced on enhanced CT. MRI is an essential means of differentiating lymphangioma from other cystic lesions due to its excellent spatial resolution. Cystic lymphangioma typically shows a low signal in T1-weighted MR images and a high signal in T2-weighted MR images. However, the signal could be different if the ratio of the component within the cyst changes. Chemically selective fat-saturated and chemical shift MR images can show the fat content clearly, which cannot be found by CT and thus provide more useful information for diagnosis of the disease[15,16]. It is generally acknowledged that PET-CT is an effective means of discriminating between benign and malignant lesions. The use of an F-18 FDG PET/CT procedure in the diagnosis of lymphangioma has only rarely been reported, and the presentations are not common. Some patients have shown lymphangioma with mildly increased F-18 FDG uptake with an SUVmax of 3-3.8, mimicking a malignancy[17-20]. The results have shown that although lymphangioma is benign, it can still present as high-FDG-uptake lesions, which might be caused by lymphocytes and fluid joining the dilated lymphatic vessels. However, there are some reported cases[21,22] of lymphangioma without FDG uptake that are similar to what we found. This may be related to the absence of infection or granuloma formation[23,24]. In addition, 68Ga-NEB PET-CT and PET-MRI are also applied to evaluate lymphangioma in some research[22,25]. The novel radiotracer 68Ga-NEB is active in abnormal lymphoid tissue, which can provide more useful information for clinicians. Invasive examination such as cyst fluid fine-needle aspiration is also helpful in the differential diagnosis of benign and malignant tumors by analyzing cytological features and chemical composition[26,27].
Surgical resection is the most effective treatment for lymphangioma. However, it is reported that the recurrence rates of complete and incomplete resection are 12% and 53%, respectively. About 10% of asymptomatic patients show the phenomenon of pathological self-absorption[28]. A high complication rate and the possibility of incomplete excision also make patients wish to postpone treatment[29]. Noninvasive treatments, such as sclerotherapy, oral therapy, laser therapy, and radiofrequency ablation, are also confirmed to be effective and successful[30,31].

CONCLUSION
To our knowledge, this is the first report in the literature of findings of retroperitoneal and pelvic multiple cystic lymphangioma in an adult without 18-F FDG uptake by PET-CT. When retroperitoneal masses are found, clinicians should always consider cystic lymphangioma when performing a differential diagnosis.
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Figure Legends
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Figure 1 Contrast–enhanced abdominal-pelvic computed tomography and whole body positron emission tomography computed tomography images. A and B: Axial contrast–enhanced computed tomography images showing multiple well-defined hypodense cystic lesions (white arrows) arising from the retroperitoneum (A) and pelvic space (B) without enhancement. The lesions grew along the peritoneal interstitial space, the pelvic wall, and external iliac vascular deformation area, some of which showed shaping and suture-like changes. The biggest one was 3.3 cm × 2.5 cm. C and D: Positron emission tomography/computed tomography performed 1 h after injection of (10 mCi) 370 MBq of F-18-fluorodeoxyglucose showing that there was no uptake by the multiple retroperitoneum and pelvic masses.

[bookmark: OLE_LINK1][image: 2]
[bookmark: OLE_LINK108][bookmark: OLE_LINK109]Figure 2 Fibrous cystic wall-like tissue observed under an optical microscope, with proliferated lymphoid tissue inside (HE staining, × 100). The findings confirmed the lesions as multiple cystic lymphangiomas. 


Table 1 Laboratory examination
	Item
	Data
	Normal range

	CA724
	< 1.5 U/mL
	0-6.9

	CEA
	1.72 ng/mL
	0-5.0

	AFP
	3.53 ng/mL
	0-7.0

	CYFRA
	2.61 ng/mL
	0-3.3

	NSE
	6.6 ng/mL
	0-16.3

	CA199
	8.0 U/mL
	0-30
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