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Abstract
BACKGROUND
Lymphangiomas are rare benign tumors most commonly found in children under 2 years of age; adult cases are extremely rare. Retroperitoneal lymphangiomas represent less than 1% of all lymphangiomas. Because of their benign nature and possibility of spontaneous resolution, lymphangiomas are sometimes left untreated for long periods of time. However, if they grow large enough to compress surrounding structures, retroperitoneal lymphangiomas may cause symptoms such as abdominal pain, nausea or vomiting. We report a case of a rapidly growing retroperitoneal lymphangioma in an adult, treated with complete surgical excision.

CASE SUMMARY
[bookmark: _Hlk106196977][bookmark: _Hlk115356149]A 60-year-old female who was diagnosed with an intra-abdominal cystic mass (11 cm × 9.5 cm) seven years ago presented to our hospital with symptoms of early satiety, nausea, and intermittent abdominal pain. Computed tomography (CT) scan confirmed interval enlargement to a 24 cm × 22 cm-sized huge left retroperitoneal mass, causing left hydronephrosis by external compression. Laparotomy was done via long midline incision. Due to severe adhesion between the aorta and the medial border of the mass, the cyst was intentionally opened for fluid aspiration and size reduction. After suture closure of the opening, we proceeded carefully with dissection. Aspiration showed light yellowish serous fluid. The mass was excised completely, and the pathology was consistent with cystic lymphangioma. The post-operative period was uneventful, and the patient was discharged without complications. Follow-up CT scan one month after surgery confirmed complete removal of the mass and decreased left hydronephrosis.

CONCLUSION
Excision of the huge retroperitoneal cystic mass resulted in relief of the patient’s symptoms, originally caused by external compression, and also ruled out the possibility of malignancy.
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Core Tip: This is a rare clinical case which is related to the surgical excision of giant retroperitoneal lymphangioma. This mass which grew up to 24 cm diameter to compress surrounding structure caused symptoms such as abdominal pain, nausea, vomiting, and left hydronephrosis by compressing the left ureter and pelvis. We also could rule out the possibility of malignancy by pathologic study of excised specimen. This article presents the largest retroperitoneal lymphangioma treated with complete surgical excision in South Korea, compared to previous literature.

INTRODUCTION
Lymphangiomas are rare benign tumors most commonly found in children under 2 years of age. Adult cases are extremely rare[1]. Frequently found in the head and neck region, retroperitoneal lymphangiomas represent less than 1% of all lymphangiomas, and are usually discovered incidentally on surgery or imaging studies[2]. Because of their benign nature and possibility of spontaneous resolution, lymphangiomas are sometimes left untreated for long periods of time[3]. However, if they grow large enough to compress surrounding structures, retroperitoneal lymphangiomas may cause symptoms such as abdominal pain, nausea or vomiting[4]. Occasionally, complication by infection, intracystic hemorrhage, or cyst rupture may occur[2]. Preoperative diagnosis is challenging, as imaging findings may be suggestive of lymphangioma but are often inconclusive[5]. Pathological examination is required for final diagnosis[6]. Surgery is the primary management option for all lymphangiomas, providing both diagnostic specimen and symptom relief[3]. Here, we report a case of a rapidly growing retroperitoneal lymphangioma in an adult, treated with complete surgical excision. Initially asymptomatic, the mass eventually caused mass effect symptoms, leading the patient to opt for surgical treatment. This article presents the largest retroperitoneal lymphangioma treated with complete surgical excision in South Korea, compared to previous literature[7].

CASE PRESENTATION
Chief complaints
Known retroperitoneal cystic mass with early satiety, loss of appetite, nausea, and intermittent abdominal pain.

History of present illness
A 60-year-old female patient was referred to our outpatient clinic for evaluation of an intra-abdominal large cystic mass (11 cm × 6 cm × 9.5 cm) found incidentally upon abdominal ultrasound examination in 2015 during a routine medical check-up with worsened symptoms such as early satiety, loss of appetite, nausea, and intermittent abdominal pain.

History of past illness
Computed tomography (CT) scan showed a retroperitoneal cystic mass without mural nodules, septation, or enhancing portions, correlating with an impression of retroperitoneal lymphangioma (Figure 1A). Surgical excision was recommended, but the patient chose to seek a second opinion from another medical center.

Personal and family history
The patient decided not to undergo surgery based on the absence of symptoms and benign-like features of the mass on imaging studies. Follow-up was lost until the patient revisited our medical center for check-up seven years later.

Physical examination
Abdomen was distended without tenderness or rebound tenderness.

Laboratory examinations
It was unremarkable.

Imaging examinations
Upon follow-up, imaging study showed significant increase in mass size (from 11 cm to over 20 cm) and left hydronephrosis on ultrasound, suggesting possibility of malignant transformation. CT scan confirmed interval enlargement to a 24 cm × 22 cm-sized huge left retroperitoneal mass, causing mass effect on retroperitoneal organs to the pancreas and aorta, and left hydronephrosis (Figures 1B and 1C).

FINAL DIAGNOSIS
Retroperitoneal cystic lymphangioma.

TREATMENT
Laparotomy was done via long midline incision. After exposure of the retroperitoneal mass (Figure 2A), there was some difficulty dissecting the mass from the aorta due to severe adhesion with the medial border of the mass. There was also adhesion with the pancreas, increasing difficulty dissecting the mass. Hence, the cyst was intentionally opened during dissection of the medial mass area for fluid aspiration and size reduction. After suture closure of the opening, we proceeded carefully with dissection. Aspiration showed serous fluid with multiple yellowish patches. The mass was excised completely without significant complications (Figure 2B), and the pathology was consistent with cystic lymphangioma (Figure 2C). The post-operative period initially involved paralytic ileus but was otherwise uneventful, and the patient was discharged on post-operative day 15 with satisfactory relief of previous symptoms.

OUTCOME AND FOLLOW-UP
Upon outpatient clinic follow-up, laboratory values were non-remarkable and follow-up CT scan showed complete removal of mass, decreased left hydronephrosis, and no postoperative complications (Figure 1D).

DISCUSSION
The etiology of lymphangiomas remains uncertain, but congenital lymphatic malformations leading to sequestration of lymphatic tissue appear to be the primary cause[8]. Most commonly found in children under 2 years of age, incidence rates are reported to be roughly 1.2-2.8 per 100000[1]; adult cases are extremely rare. Lymphangiomas may be classified as capillary, cystic, or cavernous depending on their histologic characteristics[8], and frequently present as benign masses in the head and neck region. Other regions of incidence include the axilla (20%) and intra-abdomen (less than 5%), with retroperitoneal lymphangiomas representing less than 1% of all lymphangiomas[2]. Retroperitoneal lymphangiomas are almost always cystic[9].
Because lymphangiomas are mostly asymptomatic until they grow into considerable size, they pose a difficult challenge in terms of pre-operative diagnosis[6]. Differential diagnosis for retroperitoneal cystic lymphangioma is diverse, ranging from benign tumors from the pancreas or kidney to malignant tumors including teratoma, undifferentiated sarcoma, and cystic metastases from stomach or ovary; peri-pancreatic cysts must also be differentiated[8]. Often, the only symptom of a retroperitoneal lymphangioma will be a slowly growing, palpable abdominal mass. If mass effect occurs, the patient may experience abdominal pain, nausea/vomiting, loss of appetite, fever, and hematuria, among other symptoms[4].
Imaging studies such as CT scan and magnetic resonance imaging (MRI) are useful to observe tumor characteristics and help diagnosis[5]. Ultrasound may show cystic mass nature with sharp margins, while CT/MRI findings may include uni- or multi-locular cysts with characteristic ‘water density’ fluid[2]. Percutaneous biopsy is usually not recommended[5]. Pathologic examination is the only definitive diagnostic measure[10]. Large, cystic lymphangiomas may compress and surround other organs, making surgical excision difficult[5]. Regardless, the literature regards complete surgical excision as the only definitive treatment for lymphangiomas, if possible without major complications to surrounding structures[9]. This provides surgical specimen for pathological diagnosis, ameliorates symptoms caused by the tumor mass effect, and generally results in excellent outcomes. Alternative therapies such as sclerotherapy, aspiration, or observation have been associated with tumor growth or recurrence[11]. When cystic lymphangioma is not completely excised, recurrence rates are reported to be around 10%-15%[1,4].
In our patient, the rapid growth of the mass (more than 10 cm over the years) also raised the possibility of malignant transformation, causing concern to both the physician and, above all, the patient. To date, the literature does not confirm malignant transformation of lymphangiomas[5]. However, reports are not non-existent. A case has been reported of a lymphangioma transforming into a malignant lymphangiosarcoma[12]. Further studies are required but are probably limited due to the rarity of lymphangiomas, especially in adults. Therefore, we abide by the literature and recommend complete surgical excision as the only definitive treatment, especially when the mass effect symptoms are present.
To our knowledge, this was the largest retroperitoneal lymphangioma successfully treated with surgical excision to date in South Korea. A previous review based on intra-abdominal cystic lymphangiomas in Korea published in 2010 reported cases of intra-abdominal lymphangioma with the largest retroperitoneal cyst sized at 10 cm; the largest intra-abdominal cystic lymphangioma reported was 20 cm, originating in the pancreas tail[7].

CONCLUSION
In conclusion, retroperitoneal lymphangiomas are very rare in adults, and huge masses may be daunting for the surgeon who must decide whether ‘to excise or not’. The choice for observation is tempting given the benign nature of lymphangiomas, especially when the patient presents no symptoms. However, observation is associated with growth of mass which may lead to the development of symptoms, as in our patient. This results in decreased quality of life and health concern for the patient. Complete surgical excision is the only definitive treatment for lymphangioma and results in excellent outcomes. Despite drastic growth upon observation, however, malignant change was not observed in our case, supporting conventional literature describing lymphangiomas as benign. Hence, such tumors can be observed before compression symptoms appear, and surgical excision should be considered if symptoms occur. Whether the tumor is observed or surgically excised, regular follow-up is mandatory to check tumor growth or recurrence.
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Figure Legends
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Figure 1 The pre- and post-operative computed tomography scan of the patient. A: A retroperitoneal cystic mass on abdominal computed tomography (CT) scan; B and C: Follow-up CT scan in seven years from initial diagnosis showed significant increase in mass size (from 11 cm to 24 cm) with left hydronephrosis caused by external compression of cystic mass; D: Follow-up CT scan in one month after surgical excision showed complete removal of mass and decreased left hydronephrosis.
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Figure 2 The gross and microscopic findings of the mass. A: Huge cystic mass before excision; B: The mass after excision; C: The microscopic feature which shows the cystic space and dilated lymphatic vessels lined by flattened endothelium consistent with lymphangioma.
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