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Lymphangiography and subsequent sclerotherapy can be
easily applied by cannulation of the lymph duct with a
catheter for the neonatal central vein
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Key Clinical Message

Therapeutic lipiodol lymphangiography for postoperative chyle leakage due to

lymph duct damage has recently been attracting attention. Lymph duct punc-

ture is technically complex and difficult. Lymphangiography and sclerotherapy

can be easily applied by cannulation with a catheter for the neonatal central

vein to the lymph duct under a microscope.
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Introduction

Chylous ascites is considered a relatively rare postopera-

tive complication, but it cannot be disregarded because

van der Gaag et al. [1] reported that the incidence after

pancreaticoduodenectomy was 9%, and Malik et al. [2]

reported that it was 6.7%. For treatment, there are con-

servative and surgical treatments. However, no reliable

treatment method has been established, and treatment is

difficult in many cases.

Therapeutic lipiodol contrast imaging has recently been

attracting attention, but it is necessary to puncture a lymph

duct to perform lymphangiography and sclerotherapy.

Generally, a lymph duct is punctured with a 30-G butterfly

needle [3, 4], but lymph ducts are very thin and fragile, and

cannulation may perforate the duct or its fixation is diffi-

cult. Thus, it is difficult to stably inject a drug.

We encountered a patient with chylous ascites after

surgery for pancreatic cancer in whom a lymph duct was

secured under a microscope and punctured with a cathe-

ter for the neonatal central vein. Lymphangiography and

lipiodol injection could be stably applied, and a favorable

outcome was achieved.

Case History

The patient was a 65-year-old man. He was diagnosed

with pancreatic body cancer and underwent total pancrea-

tectomy at the Department of Surgery. After surgery,

ascites accumulation persisted, but the general condition

was stable. Thus, the patient was discharged 2 months

after surgery. However, abdominal distension gradually

aggravated, and marked ascites was observed on CT

(Fig. 1). The patient was diagnosed with chylous ascites
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and readmitted 6 months after surgery. In addition to

fasting, high-calorie infusion management, and several

applications of abdominocentesis, internal medical treat-

ment, such as octreotide and etilefrine administration,

were performed, but the condition was not improved.

The patient was referred to our department 9 months

after surgery to perform a therapeutic lipiodol contrast

imaging. We performed a new technique of lymph duct

puncture to perform lipiodol contrast imaging and scle-

rotherapy.

Surgical Findings

Surgery was performed under local anesthesia. Indocya-

nine green (ICG, DAIICHI SANKYO COMPANY,

Tokyo, Japan) was intracutaneously injected into the

right dorsum pedis, and the lymph duct distribution

was observed using an infrared camera (Photo dynamic

Eye (PDE), Hamamatsu Photonics, Japan). After apply-

ing local anesthesia with 1% xylocaine–epinephrine, a

12-mm incision was made in the right lower leg using

a scalpel (Fig. 2). A lymph duct was identified and

secured under a microscope (Fig. 3). A 3/4 circumfer-

ence incision was made in the lymph duct, and 8-0

nylon thread was applied to the upper end as an auxil-

iary thread (Fig. 4). A 28-G single-lumen catheter for

the neonatal central vein (ArgyleTM PI catheter Kit,

0.42-mm diameter 9 20 cm, COVIDIEN Ltd. Tokyo,

Japan) was used. Firstly, the guidewire was inserted into

the lymph duct, the skin was punctured with a 23-G

needle on the distal side of the incision, and the outer

catheter was subcutaneously passed through and

Figure 1. Plain CT image on readmission. The patient was a 65-year-

old man who was diagnosed with chylous ascites caused by chyle

leakage after total pancreatectomy for pancreatic cancer. Marked

ascites accumulation was noted. Arrows: Ascites.

Figure 2. Incision in the right lower leg. After intracutaneous

Indocyanine green injection, the lymph duct distribution was

confirmed using an infrared camera and an incision above the duct

was designed. Arrow: Incision line.

Figure 3. A lymph duct was identified and secured under a

microscope. The subcutaneous region was exposed under a

microscope, and a lymph duct was identified and secured. Arrow: A

lymph duct.

Figure 4. Schema. A 3/4 circumference incision was made in the

lymph duct, and 8-0 nylon thread (blue arrow) was applied to the

upper end as an auxiliary thread to open the duct. The guidewire in

the 28-G catheter for the neonatal central vein (Red arrow) was

inserted, followed by insertion of the outer catheter.
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advanced into the lymph duct using the guidewire

(Fig. 4). The outer catheter was fixed to the lymph

duct by ligation with 8-0 nylon thread at three sites,

and the guidewire was removed (Fig. 5A and B). The

catheter was fixed to the skin with a surgical tape.

Urografin (60%, Bayer Yakuhin, Ltd., Japan) was

injected, and cannulation into the lymph duct was con-

firmed on radiography (Fig. 6). The skin was sutured

with 5-0 nylon, and surgery was completed. After

returning to the ward, 12 mL of lipiodol (Guerbet

Japan, Japan) was injected at a rate of 6 mL/h through

the catheter.

Outcome and Follow-up

Plain CT was performed on the day following surgery.

Lipiodol was noted around the aorta, confirming that it

had reached the cistern of chyle (Fig. 7) Ascites produc-

tion gradually decreased, with which abdominal circum-

ference decreased. Recovery was favorable, and the patient

was discharged 1 month after our surgery. One year has

passed since the surgery, but recurrence has not been

admitted (Fig. 8).

(A)

(B)

Figure 5. (A) Schema. The outer catheter was fixed to the lymph

duct by ligation with 8-0 nylon thread at three sites, which made the

duct resistant to the pressure of drug injection. The lymph duct is not

obstructed by slightly strong ligation because the guidewire is

contained in the catheter. The guidewire was then removed. (B)

Surgical field. The lymph duct was cannulated. The skin was then

punctured with a 23-G needle on the distal side of the incision, and

the outer catheter was subcutaneously passed through. Arrow:

Cannulated site.

Figure 6. Confirmation by plain radiography after lymphangiography.

Arrows: A lymph duct in the right knee was enhanced.

Figure 7. Plain CT image on the day following surgery. Lipiodol was

noted around the aorta, confirming that it had reached the cistern of

chyle. Arrows: Lymph duct and cistern of chyle enhanced by lipiodol.

Figure 8. Plain CT image of 1 year after our surgery. No recurrence

was observed.
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Discussion

Postoperative chyle leakage due to lymph duct damage is

a relatively rare complication. For treatment, there are

conservative and surgical treatments. For conservative

treatment, a low-fat diet, fasting and nutrition manage-

ment by central venous alimentation are basic [5]. As Uli-

barri et al. [6] reported the efficacy of somatostatin

administration for the treatment of chyle leakage in 1992,

the usefulness of a somatostatin derivative, octreotide, for

intractable chylous ascites has been reported [7]. In 1999,

Guillem et al. reported that the combination of octreotide

and etilefrine with sympathetic nerve a1 action improved

lymphorrhea [8]. On the other hand, surgical treatment

includes low-invasive drainage, a peritoneovenous shunt

[9], and high-invasive lymph duct ligation and clipping

by laparotomy. However, no reliable treatment method

has been established, and treatment is difficult in many

cases.

Therapeutic lipiodol contrast imaging for postoperative

chyle leakage has recently been attracting attention [10].

In the present patient, all conservative treatments were

applied, but remission could not be achieved, and surgical

lymphangiography and lipiodol embolization were

selected. The mechanism of healing lymphorrhea by lipi-

odol has not been clarified, but the promotion of granu-

lation by lipiodol-induced embolization and

inflammation of the lymph duct damage site are consid-

ered [11]. It is necessary to puncture a lymph duct to

perform lymphangiography and sclerotherapy. In previous

lymphangiography, isosulfan blue or indigo carmine was

subcutaneously injected into the region between the toes,

the dorsum of the foot was incised, a stained lymph duct

was identified, and the lymph duct was cannulated with a

30-G puncture needle for lymphangiography [3, 4]. This

method requires the cannulation technique and damages

the lymph duct, or the puncture needle detaches while

injecting contrast medium, being unreliable. Thus, we

designed a new method which secures a lymph duct

under a microscope using a catheter for the neonatal cen-

tral vein and ensures cannulation into the lymph duct

and stable injection of a drug.

This method has five advantages. First, it was per-

formed under a microscope so that handling of a thin

lymph duct was easy compared with that under direct

vision. Second, using ICG and a PDE camera to confirm

the distribution of lymph duct, it is possible to incise the

center of the lower leg instead of the dorsum of the foot,

thus securing thicker lymph duct. Third, a 3/4 circumfer-

ence incision was made in the lymph duct, and 8-0 nylon

thread was applied to the upper end as an auxiliary

thread. This is an important point because the lymph

duct likely to escape or be smashed can be retained using

this thread, and the application of cannulation becomes

easy. Fourth, a 28-G single-lumen catheter for the neona-

tal central vein was used. Passing the guidewire through

the incised lymph duct makes the subsequent advance-

ment of the catheter easy. As the outer catheter was soft,

it did not damage the lymph duct. Fifth, the outer cathe-

ter was fixed to the lymph duct by ligation with 8-0 nylon

thread at three sites, which made the duct resistant to the

pressure of drug injection. The catheter may be manually

removed after the completion of injection. Lymphorrhea

from the punctured site may occur, but it did not occur

in this patient.

This new method is advantageous in that the previous

complex procedures of lymph duct puncture and drug

injection can be easily and stably applied.

Conclusions

Lymphangiography and sclerotherapy can be easily

applied by cannulation with a catheter for the neonatal

central vein to the lymph duct under a microscope.
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