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Transinguinal interstitial (intranodal) lymphatic embolization to

treat high-output postoperative lymphocele
Rajiv N. Srinivasa, MD, Jeffrey Forris Beecham Chick, MD, MPH, DABR, Nishant Patel, MD, MBA,
Joseph J. Gemmete, MD, FSIR, and Ravi N. Srinivasa, MD, Ann Arbor, Mich
ABSTRACT
Postoperative lymphoceles may occur after abdominal or pelvic surgery secondary to disruption of lymphatic channels.
First-line therapy includes conservative therapy with medical management and dietary restriction. Despite these mea-
sures, some patients may have persistent high-output lymphoceles requiring percutaneous aspiration, drainage, or
sclerosis. Rarely, surgical evacuation is required. Management of intrathoracic chyle leak by thoracic duct embolization
has been well described. Recently, interstitial (intranodal) lymphatic embolization for the treatment of plastic bronchitis
has been performed. This case report describes interstitial (intranodal) lymphatic embolization as a novel therapy for
high-output postoperative pelvic lymphocele. (J Vasc Surg: Venous and Lym Dis 2018;-:1-3.)
Lymphoceles and lymphocutaneous fistulas may occur
after various surgical procedures, including abdominal
and pelvic lymph node dissection,1 radical prostatec-
tomy,2,3 kidney transplantation,4,5 lumbar fusion,6 resec-
tion of gynecologic malignant neoplasms,7 and heart
transplantation.8 Although the majority of these patients
are effectively managed conservatively, there is no
consensus on a secondary treatment strategy for pa-
tients who fail to respond to conservative measures.
Persistent or symptomatic lymphoceles may be
managed with percutaneous aspiration, drainage, or
disruption without or with tetracycline,9 bleomycin,10,11

povidone-iodine,12 or ethanol.13 Lymphoceles refractory
to such percutaneous ablative therapies may require
surgical evacuation.1

Lymphangiography with lymphatic embolization is
used for treatment of chylous effusion in the setting of
thoracic duct injury and in general is performed using
n-butyl cyanoacrylate and coils.14-16 Endolymphatic
administration of n-butyl cyanoacrylate has also been
described for the management of lymphatic disruption
after Wilms tumor resection17 and for treatment of
lymphoceles occurring after heart transplantation.18

Interstitial (intranodal) lymphatic embolization has
been previously described in the treatment of plastic
bronchitis19; however, it may also be used for interstitial
(intranodal) lymphatic embolization for dermal or
visceral lymphatic leaks. Institutional Review Board
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approval was obtained, and the patient consented to
publication of this case report of interstitial embolization
of a lymphatic leak secondary to iatrogenic injury.

CASE REPORT
A 64-year-oldman with history of prior orthotopic kidney trans-

plantation complicated by clamp injury of the right external iliac

artery status post emergent right common femoral endarterec-

tomy and thrombectomy, followed by right axillary-to-femoral

artery bypass and right lower extremity fasciotomy during the

same operation, presented with right groin lymphatic leak and

high-output lymphocele. He underwent flap reconstruction for

a right groin defect but continued to have 650 to 1360 mL/d of

serosanguineous drainage from indwelling surgical drains

1 month after surgical repair. The interventional radiology service

was consulted for treatment of lymphatic leak.

Monitored anesthesia care was used secondary to the patient’s

anxiety. No preprocedural antibiotics were administered. Sterile

preparation and draping of the right upper thigh, inguinal re-

gion, and right pelvis were performed. Ultrasound guidance

was used to access the right upper thigh and inguinal lymph

nodes using 25-gauge spinal needles. Ethiodized oil (Lipiodol

Ultra-Fluide; Guerbet, Villepinte, France) was injected directly

into the lymph nodes under intermittent fluoroscopic observa-

tion to confirm filling of lymphatic channels. Several lymph

nodes were accessed and injected with ethiodized oil until the

one feeding the leaking lymphatic channel was identified. A

5:2 mixture of ethiodized oil to n-butyl cyanoacrylate (TRUFILL;

Codman Neurovascular, Raynham, Mass) was formulated, and

approximately 3 mL of this mixture was injected into the culprit

lymph node to embolize the leaking lymphatic channels (Fig).

After embolization, drainage decreased to approximately

150 mL of serous fluid the following day. The drain output

remained low, and at 4 weeks, the drainage was <20 mL daily

and all drains were removed. Follow-up ultrasound and non-

contrast-enhanced computed tomography demonstrated no

residual fluid collection in the right inguinal region.

This report describes successful transinguinal lymph node can-

nulation and interstitial (intranodal) lymphatic embolization to

control postoperative lymphatic leak. Nearly instantaneous
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Fig. A, Ultrasound image revealing an anechoic fluid collection (arrow) within the right groin that was clinically
compatible with a lymphocele. A surgically placed Jackson-Pratt (JP) drain present within this collection (not
pictured) had high output ranging from 650 to 1360 mL/d. B, Fluoroscopic image during right pelvic lymph-
angiography demonstrating a 25-gauge needle (arrow) positioned within a right groin lymph node with sub-
sequent ethiodized oil injection. The high-output JP drain is also pictured (arrowheads). C, Ethiodized oil
injection into the right groin lymph node (arrow) is continued, demonstrating a lymphatic channel coursing
toward the area of the high-output JP drain (white arrowhead). A second JP drain is partially seen more laterally
(black arrowhead); however, this drain did not have significant output. D, Injection is converted from ethiodized
oil to n-butyl cyanoacrylate glue with 3 mL of a mixture of 5 mL ethiodized oil:2 mL n-butyl cyanoacrylate
injected into the groin lymph node to fill the lymphatic channels leading to the leak (arrow). E, The needle is
removed, and glue is seen embolizing and sealing the patient’s lymphatic leak and lymphocele (arrow). Output
from the JP drain dramatically decreased the following day, and after 7 days with low output, the JP drain was
removed. F, Coronal computed tomography image 1 month after embolization demonstrating persistent glue
within the lymphatic tributary (arrow) with no residual lymphocele. The right axillary-to-femoral bypass graft is
partially seen (arrowhead).
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resolution of the lymphatic leak was achieved. Although a single

lymph node was noted to supply the leak in this case, lymphatic

leakage may be more complex in many cases, requiring multi-

ple reinterventions to identify the culprit nodal sites. Chronic

lymphoceles and lymphatic leakage are associated with a

high degree of morbidity. The procedure described here is rela-

tively simple to perform and may be done under local anes-

thesia if patient factors permit. There is a theoretical risk for

lymphedema after interstitial (intranodal) lymphatic emboliza-

tion; however, as long as only the abnormal lymphatic channels

are glue embolized, normal lymphatic drainage should be pre-

served.14,16 Furthermore, previously dormant lymphovenous

communications may open after any lymphatic embolization,

also facilitating lymphatic drainage. Transinguinal interstitial
(intranodal) lymphatic embolization offers an alternative treat-

ment for patients with chronic lymphoceles and lymphatic

leakage and should be discussed with patients and referring cli-

nicians by interventional radiologists.
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