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Introduction

Lymphangiomas are rare, benign, cystic tumors that particu-
larly affect children and are mainly located in the head and 
neck area or the axilla.1 While the pathogenesis remains 
unclear in detail, a congenital anomaly of the lymphatic sys-
tem is assumed.2 Trauma and intraoperative injuries to the 
lymphatic vessels are discussed as possible trigger mecha-
nisms, especially for even less frequent occurrence in adult-
hood.3,4 In terms of diagnosis, ultrasound, computed 
tomography (CT) and magnetic resonance imaging (MRI) 
are approximately equivalent in the detection of a cystic 
mass,5 although the final diagnosis of lymphangioma can 
very often only be made after surgical resection and subse-
quent histological analysis.6 Due to the low incidence of 
lymphangiomas, especially in adulthood, the level of evi-
dence is poor, but complete surgical resection is recom-
mended as an effective therapy with a low risk of recurrence.7 
This has already been done laparoscopically, even with a 
large cyst.8

Retroperitoneal fibrosis is a rare disease which, in addi-
tion to unspecific pain, is often revealed by medialization 
and obstruction of the ureters with subsequent renal failure.9 

The first-line treatment for retroperitoneal fibrosis includes 
immunosuppressive therapy (e.g. steroids). However, if the 
obstruction is significant, surgery should be considered.10 At 
least some of the patients show features of an IgG4-related 
autoimmune disease (IgG4-RD).11,12 The term IgG4-RD sub-
sumes a multitude of various diseases that can affect almost 
any organ (e.g. autoimmune pancreatitis type 1, Mikulicz’s 
disease).13 These are characterized by elevated serum IgG 
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and a typical histopathological triad: that is, (a) a lymphop-
lasmacytic infiltrate enriched with IgG4+ plasma cells (>50 
per high-power field in most tissues, but with an IgG4/IgG 
ratio >40% in all tissues), (b) storiform fibrosis and (c) 
obliterative phlebitis.14 The pathogenesis and especially the 
role of IgG4 are still unclear.15 The American College of 
Rheumatology (ACR) and the European League Against 
Rheumatism (EULAR), and the Japanese IgG4 team devel-
oped scoring systems (i.e. ACR/EULAR classification crite-
ria for IgG4-RD,16 revised comprehensive diagnostic (RCD) 
criteria for IgG4-RD)17 to increase diagnostic reliability in 
this emerging field of IgG4-RD.

Here, we report about a complicated case of a sympto-
matic giant retroperitoneal cyst showing characteristics of 
both lymphangioma and IgG4+ fibrosis.

Case presentation

This report is about a 61-year-old Caucasian patient with a 
mostly unremarkable medical history. More than 30 years 
ago, the patient underwent an open appendectomy and an 
inguinal hernia repair (i.e. Lichtenstein). Anamnestically, 
there were no other operations or allergies. At the time of hos-
pitalization, the patient is not taking any medication. He pre-
sented unspecific abdominal pain for 2 weeks, moderate 
anemia (hemoglobin: 7.4 mmol/L, reference: 8.6–11.2) and 
acute kidney failure (creatinine: 179 µmol/L (49–97)). 
Furthermore, the blood investigation revealed no seminal 
findings (leucocytes: 7.87 Gpt/L (4.3–10.0), thrombocytes: 
314 Gpt/L (140–440), alanine aminotransferase (ALAT): 
0.78 µkatal/L (0.22–0.77), aspartate aminotransferase 
(ASAT): 0.39 µkatal/L (<0.59), alkaline phosphatase: 1.7 
µkatal/L (0.83–2.26), gamma-GT: 0.59 µkatal/L (0–0.96), 
lipase: 2.94 µkatal/L (1.59–6.36)). Physical examination was 
unremarkable, with the exception of a distant but soft abdo-
men that was not tender on pressure. An unenhanced CT scan 
demonstrated a large, cystic homogeneous tumor with com-
pression of both ureters and consecutive obstructive uropathy 

(Figure 1). Upon request, the patient stated a significant 
increase in abdominal circumference over the past 4 years, 
but had not consulted a doctor due to the lack of pain. For 
further diagnosis and treatment, he was transferred to the uni-
versity medicine and retrograde pyelography was performed. 
Communication between the ureters and the tumor was 
excluded and ureter stents were placed on both sides (Figure 
2). An enhanced CT showed the consistently sized (19 cm × 
17 cm × 14 cm), non-septated, homogeneous (10–15 HU), 
suspiciously thick-walled retroperitoneal cyst with a close 
relationship to both ureters, the sacral vertebra S1 and the 
duodenum (Figure 3). The retroperitoneal lymph nodes were 
only moderately enlarged (13 mm shortest axial diameter); 
otherwise, there was no evidence of lymph node or organ 
metastases in the examined area. Therefore, differential diag-
noses included a tailgut cyst, an epidermoid cyst, a lym-
phangioma or a duodenal duplication cyst, less likely a 
meningocele or malignant origin (myxoid retroperitoneal sar-
coma, primary retroperitoneal mesothelioma).

Considering both the size and the suspect wall enlarge-
ment, we planned an approach via open resection. After per-
forming median laparotomy, the large cyst was found. Due 
to the enormous size, no further preparation was possible, so 
we initially decided to puncture the cyst. Consecutively, 
plenty of chylous fluid was emptied. The cyst could be 
resected subsequently, whereby only an incomplete resec-
tion (R2) could be achieved in the area of the iliac bifurca-
tion. Here, the cyst was firmly attached to the vessels via 
severe fibrosis and an unavailing resection attempt resulted 
in severe bleeding of the right iliac vein requiring suture.

The histologic analysis revealed a large and slit-like cystic 
lumen lined by a flat layer of endothelial cells with incon-
spicuous nuclei. These cells expressed podoplanin (positive 
reaction with antibody clone D2-40, Figure 4) and conse-
quently led to the diagnosis of a lymphangioma. In proxim-
ity, there existed a pronounced, partly storiform fibrosis 
involving the adjacent adipose tissue. Here, spotted lym-
phoplasmacellular inflammatory infiltrates with numerous 

Figure 1. Unenhanced CT scan revealed a large retroperitoneal cystic mass. Both ureters were compressed by the homogeneous 
tumor with consecutive obstructive uropathy.
Images in axial (a) and coronary (b) axis.
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Figure 2. Preoperative retrograde ureteropyelography revealing lateralization and compression of both ureters as reason of acute 
renal failure. The examination showed the space-consuming character of the cyst and clarified its impact with consecutive obstructive 
hydronephrosis grade 3 on both sides. There was no connection between the upper urinary tract and the giant cyst. Ureteral stents 
were placed on both sides due to acute renal failure during the intervention.
Shown is the upper urinary tract on the right (a, c) and left (b, d) side.

Figure 3. Contrast agent enhanced abdominal CT scan. The retroperitoneal cyst is large (19 cm × 17 cm × 14 cm), non-septated and 
walled irregularly. While the liquid content is homogeneous (10–15 HU, number sign), the wall appears suspiciously enhanced (60–70 
HU, asterisk). The cyst is in close contact with the spinal column (sacral vertebra, S1).
Arrows indicate the ureteral stents. CT scan is enhanced by oral, rectal and intravenous applicated contrast agent (iodine based). Images in coronary (a), 
axial (b) and sagittal (c) axis.
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plasma cells could be found. The proportion of IgG4+ plasma 
cells was high with up to >50 cells per high-power field in 
hotspot regions with an IgG4/IgG ratio of approximately 
60%. These findings fit the histological definition of 
IgG4-RD (e.g. IgG4+ retroperitoneal fibrosis) determined by 
an international expert group.14

The postoperative course was unremarkable, and the 
abdominal drainage could be removed on the first postop-
erative day (<300 mL serous fluid). On the sixth day, the 
patient was discharged from hospital and the ureter stents 
were removed on an outpatient basis. Nearly 1 month after 
the operation, the patient presented to the emergency 
department with an ascending urinary tract infection. After 
inpatient intravenous antibiotic therapy, the patient was 
discharged symptom-free on day 5. One month later, the 
patient presented again with the same diagnosis. This time 
outpatient antibiotic therapy was carried out successfully.

In a 3-month follow-up, the patient presented in a good 
condition. Blood examination was unremarkable, particu-
larly serum level of immunoglobulin G was not elevated 
(10.7 g/L (7–16), Ig-G4: 0.079 g/L (0.04-0.78)) and urinary 

examination revealed no pathologic finding either. An 
abdominal MRI showed a small Gadolinium-enhancing 
lesion with residual fluid in the area of the previous R2 
resection (Figure 5). In addition, both ureters were promi-
nently enhanced, as in the case of chronic inflammation, but 
no signs of spacious retroperitoneal fibrosis could be 
detected. In consent with the patient and due to the absence 
of symptoms, a decision was made against immunosuppres-
sive therapy and in favor of close follow-up care.

Discussion

The coincidence of lymphangioma and retroperitoneal fibro-
sis has yet not been described. An extensive literature search 
revealed just one case of IgG4+, steroid responsive lym-
phangioma in a young woman. However, the pathological 
examination did not reveal any fibrosis or obliterative phle-
bitis, and the authors concluded that their patient did not 
have IgG4-RD.18 Both retroperitoneal fibrosis and lymphad-
enopathy have been observed in IgG4-RD,19 but cystic forms 
of retroperitoneal fibrosis are an absolute rarity; only three of 

Figure 4. Pathological examination demonstrating characteristics of lymphangioma and IgG4+ fibrosis. The wide and slit-like cystic 
lumen is lined by flat endothelial cells (a, see inlay, arrow). In immunohistochemistry, these cells were D2-40 positive (b). Note the 
spotted lymphoplasmacellular infiltrates in proximity to the cystic lumina (a, asterisk). Retroperitoneal fibrosis involves the adipose 
tissue with numerous plasma cells (c). The proportion of IgG4+ plasma cells was extremely high (>50 IgG4+ plasma cells/high power 
field) in hotspot regions (d).
Length of lower image border: 2.33 mm (a, b) or 0.23 mm c, d).
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these cases are described in the literature,20,21 and only one of 
them was punctured with evidence of chylous fluid. Fibrosis 
is more likely to cause a hydrocele or varicocele testis as a 
consequence of gonadal vessel involvement.22

In the case presented herein, the histopathological exami-
nation revealed both lymphangioma and IgG4-associated 
retroperitoneal fibrosis. Given the approved scoring systems, 
IgG4-RD is meant to be present (28 points in ACR/EULAR 
classification criteria for IgG4-RD; threshold ⩾20) or at 
least probable (RCD criteria for IgG4-RD) in this patient. 
However, it is important to note that the diagnosis of 
IgG4-RD was not suspected prior surgery. Therefore, the 
preoperative diagnosis is very artificial concerning inclusion 
and exclusion criteria.

Additionally, one should take into consideration that 
prior imaging from the patient is not available. Perhaps, the 
cyst grew over decades without causing specific symptoms, 
like it is quite common for abdominal lymphangiomas.23 
However, the patient negates any trauma or previous sur-
gery that may have resulted in disruption of the retroperito-
neal lymphatic vessels. A causal relationship therefore 
seems at least likely. The large lymphangioma could then 
either have developed completely new as a result of fibrosis 

with subsequent disruption of the lymphatic vessels or 
could have rapidly progressed on the basis of an already 
existing, but smaller lymphangioma. On the contrary, fibro-
sis could also have been the result of the lymphangioma. 
Although it is a seldomly observed finding, lymphangio-
mas can present with chronic inflammation and subsequent 
fibrosis.24 The lymphangioma then induced a local inflam-
mation that met the histopathological criteria of IgG4-RD, 
but without systemic effects. Based on the follow-up results 
(normal serum IgG level, no evidence of fibrosis on MRI), 
this possibility appears to be the more likely. However, an 
elevated serum IgG4 is neither exclusive to IgG4-RD nor 
does a normal concentration rule out the diagnosis.25

Regardless of the exact pathogenesis, this is the first case 
report of simultaneous giant lymphangioma and IgG4+ retro-
peritoneal fibrosis. The giant cyst impeded the possible diag-
nosis of retroperitoneal fibrosis preoperatively and 
consequently a surgical approach has been chosen without 
considering steroid therapy. Relevant fibrosis in close contact 
to the iliac vessels, however, impeded the complete resection 
of the cyst wall. This demonstrates the surgical value of this 
finding, as the intended goal (R0 resection of the cyst) could 
not be achieved. It is speculative whether medical therapy 

Figure 5. Follow-up MRI revealed a small cystic residuum and no signs of spacious retroperitoneal fibrosis. Close to the left A. 
iliaca communis a small fluid structure was detected (a). The wall was enhanced by contrast agent (b, arrow). The presumed residual 
lymphangioma extended up to the left M. psoas. The ureter wall was enhanced by contrast agent (right > left; arrow head, c, d); 
however, no relevant uropathy was observed. In addition, no spacious fibrosis was detected in the retroperitoneum.
Sequence protocol: T2 weighted, turbo spin echo, fat saturated (a); T1 weighted, turbo spin echo, fat saturated, gadolinium enhanced (b–d).
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would have achieved remission, and it is also speculative 
whether the lymphangioma induced the local fibrosis, or vice 
versa. Although the cyst was resected incompletely (R2) and 
no immunosuppressive therapy was performed, there is no 
evidence for relevant recrudescence at the 3-month follow-
up. The clinical significance of the R2 resection is therefore 
also unclear. Further research and case reports could help to 
answer these questions and offer new treatment options.

Conclusion

This case is about an adult patient suffering from giant retro-
peritoneal lymphangioma that avoided complete resection 
(R0) due to concomitant, severe IgG4+ fibrosis. Therefore, 
physicians and patients should be aware of the possibility of 
surgical failure in per se benign lymphangiomas and might 
consider further diagnostics. Additionally, this report reveals 
how patchy the understanding of the pathogenesis of IgG4-RD 
is so far and is intended to sensitize physicians to examine the 
proportion of IgG4+ plasma cells in lymphangioma tissue—
especially for those characterized by pronounced fibrosis. In 
this group of patients, systemic therapy in the event of a 
relapse might be a promising treatment option.
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