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To the Editor,

Chylous effusion is a rare and potentially fatal compli-

cation of lymphoma due to respiratory complications and

nutritional wasting syndrome [1]. In refractory chyle leaks,

lymphography and lymphatic embolization can identify

and occlude lymphatic leakages [2–4]. However, intratu-

moral lymphography has not been reported so far. Here, we

report intratumoral lymphography and embolization in the

treatment of lymphoma-related refractory high-flow

chylothorax.

A 69-year-old female presented with mediastinal and

abdominal/retroperitoneal lymph bulks and bilateral pleu-

ral effusions leading to severe dyspnea (Fig. 1a). Biopsy

revealed follicular B-cell Non-Hodgkin lymphoma with

partially transformation into a high-grade lymphoma.

Pleural drainage revealed a milky pleural effusion of

4500 mL/day with elevated triglyceride levels (3414 mg/

dL) and high positivity of chylomicrons (2/3), consistent

with chyle.

Medium-chain triglycerides-based diet and parenteral

nutrition failed to reduce drainage. Intravenous human

albumin replacement was necessary due to protein-loss

syndrome with severe anasarca and marasmus. A systemic

immunochemotherapy with R-CHOP-14 was initiated, and

CT staging after two cycles revealed an overall good

response. However, the high-output chylothorax was

unchanged.

Lymphography and lymph-embolization were decided

after interdisciplinary discussion. After informed consent,

under analgosedation and local anesthesia, the retroperi-

toneal lymph bulk was punctured with a 20G Chiba-needle

under CT guidance (Fig. 1b), and a total of 12 mL (5 mL/

h) lipiodol (Guerbet GmbH, Sulzbach, Germany) was

injected according to our prospective study protocol

INTACT-lymph (Protocol No. DRKS00015299, German

Clinical Trials Register). The post-procedural CT showed

marked lipiodol opacification of the lymphoma bulks with

mainly anterograde lipiodol distribution and lipiodol

leakage into the chylous effusions in both sides. Since

drainage was not sufficiently reduced, a CT-guided lymph-

embolization was performed through the same
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retroperitoneal puncture site and an additional lipiodol-

tagged mediastinal bulk 13 days later with an injection of

10 mL lipiodol and n-Butyl-2-cyanoacrylate (n-BCA glue;

Histoacryl, B. Braun, Melsungen, Germany) in a mixture of

5:1, simultaneously 5 mL in each side (Fig. 2).

Drainage reduced immediately and pleural catheter was

removed ten days after. The clinical situation improved and

control CT scans before discharge showed no pleural

effusions (Fig. 1c). Post-interventional ECOG-PS

increased during hospitalization from 4 to 2, and to 0 at

3-month follow-up. Control CT scans showed no chy-

lothorax and complete remission of the lymphoma

(Fig. 1d).

Chylous effusions can be seen due to iatrogenic or

accidental trauma and inflammatory or malignant diseases,

specifically lymphoma [1, 5]. Lymphoma-associated chy-

lous effusion can result from impaired lymphatic drainage

or invasion of lymphatics [1]. Chylous leaks may resolve

with systemic lymphoma treatment [5]. However, high-

output chylothorax cases may persist and lead wasting

syndrome which can become life-threatening and difficult

to manage. If leakages persist under systemic therapy, diet

and parenteral nutrition can reduce chyle flow, and phar-

macological treatment with octreotide, surgery, or low-

dose radiotherapy are alternative options. However, the

success rates of the mentioned treatments are limited.

Lymphography and lymphatic embolization are

promising options if conservative treatment is unsuccess-

ful. Lymphography with lipiodol was shown to detect and

also embolize lymphatic leakage in 51–75% of patients

[2–4]. However, the success of lipiodol alone drops from

70 to 35% in cases with high-output drainage [2]. As an

additional treatment option, injection of glue or sclerotic

agents is used for definitive leak embolization (3). How-

ever, in malignancies, lymphatic vessels are disorganized

within the tumor tissue and thus might prevent conven-

tional lymphography. In our patient, systemic therapy led

to a rapid shrinkage of the lymphoma manifestations, and

ultimately, complete remission. Despite tumor response,

chylothorax persisted. This report describes a case of CT-

guided intratumoral lymph-embolization for lymphoma-

associated chylothorax. Reduction of chylothorax was

Fig. 1 A Pretreatment coronal contrast-enhanced CT image shows

thoracic (arrowhead) and abdominal (arrow) large lymphoma bulks

and pleural effusion (asterisk). CT-fluoroscopic image shows canu-

lation of B abdominal and C mediastinal lymphoma bulk (arrow)

percutaneously with a needle and collection of injected lipiodol in

bulk D control scan at the end of the procedure showed lipiodol-glue

accumulation within bilateral pleural effusion (arrow, right side not

shown) E coronal maximum intensity projection image two weeks

after the procedure shows no pleural effusion. Note the residual

lipiodol depositions within the shrunken lymphoma bulks (arrows)

and lymph vessels in which lipiodol transported antegrade F 1-year

follow-up CT image shows complete remission of the lymphoma with

no pleural effusion while still showing residual lipiodol deposition
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imminent and permanent after combined injection of lipi-

odol and n-BCA glue into the lymphoma bulks.

In conclusion, intratumoral lipiodol lymphography and

adjunctive glue embolization could serve as an effective

minimal-invasive treatment option with possible long-term

remission in lymphoma-associated chylothorax.
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Fig. 2 Blue arrows indicate normal lymphatic flow. Chaotic and

disrupted lymphatic channels (dotted green arrows) within lymphoma

bulks lead to abnormal lymph accumulation (dashed green arrow) and

chylothorax. Puncture of the lymphoma bulks under CT guidance and

injection of the lipiodol-glue mixture
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