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Development of microcatheter for lymphatic vessels

Shuji Yamashita, MD, PhD, Lector, Department of Plastic and Reconstructive Surgery

To develop microcatheter which is designed for lymphatic vessels is obviously necessary to establish intralymphatic
treatment against valuable lymph-related diseases (lymphedema, pelvic endolymphatic cyst or chyle pleural
effusion/ascites). Superficial lymphatic vessels have delicate anatomy, extremely thin diameter (approx. 0.5 mm ¢ )
and valve system. Smooth insertability and contrast injectability are required for lymphatic vessel microcatheter to

avoid vessel damage. At the same time, there is another problem about surgical treatment; lymphatic vein



anastomosis (LVA) needs highly skilled microsurgeons who can anastomotic thin lymphatic vessels with 50 u m ¢
suture. Therefore, we also aim to develop unsown LVA method using balloon catheter.

Exp.1 Evaluation of insertability, visibility and injectability of microcatheter

After anesthesia introduction, indocyanine green (ICG) is intradermally injected into the extremities, and lymphatic
vessels on the body surface are mapped using a near-infrared camera (PDE neo, Hamamatsu Photonics). Expose the
superficial lymphatic vessels of the extremities, cannulate the access device into the lymphatic vessels, and a
prototype microcatheter is inserted to evaluate the catheter's insertability into the lymphatic vessels. As advancing
the catheter, the visibility is evaluated if the tip of the catheter can be observed under radio fluoroscopy. After the
catheter can be inserted to the desired position, contrast medium is injected and the liquid delivery property is
evaluated under fluoroscopy. Finally, after the catheter is removed, the inserted lymphatic vessels are collected to
grade the intimal damage of the lymphatic vessels histologically.

Exp. 2 LVA evaluation with the microballoon catheter

According to Exp.1, lymphatic vessels of the extremities are exposed and the microballoon catheter is inserted. When
the catheter is in the desired position, an incision is made just above it to identify the lymphatic vessels. As the nearby
veins are exposed, the lymphatic vessels are dissected, placed so that the balloon catheter protrudes slightly from the
peripheral lymphatic stump and balloon inflation is performed. Tissue adhesive was applied to the outer membrane
of the lymphatic vessel and the lymphatic stump was covered with the separated vein so as to slightly overlap, Make
sure the sufficient adherence between the outer membrane of the lymphatic vessel and the inner membrane of the
vein and deflate the balloon. Pull the catheter to the peripheral side and confirm the patency of the newly created

lymphatic vein anastomosis under a surgical microscope.
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