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Viewpoint

Rewiring the Brain: The Next Frontier in 
Supermicrosurgery

In this article, we would like to share our recent
progress in exploring the therapeutic potential 

of lymphatic reconstruction for the treatment of 
Alzheimer disease. Our team at Cleveland Clinic has 
made significant strides in exploring the lymphatic 
system’s role in brain disorders and the possibility 
of treating brain conditions previously considered 
untreatable.1

Our research on lymphedema reconstruction of the 
arms, legs, and trunk led us to observe the catchment 
effect2 and systemic effect.3 These effects demonstrate 
that the lymphatic system responds to surgical treat-
ment as a unified organ, which means that lymphatic 
surgery remains effective whether it is done at the prob-
lem site or elsewhere. Combining these observations 

with the discovery of glymphatic4 and meningeal lym-
phatic5 dysfunction in Alzheimer disease and other 
neurodegenerative proteinopathies, we hypothesized 
that extracranial supermicrosurgical lymphatic recon-
struction may “de-clog” the brain to improve the above 
conditions.

We were pleased to find that we were not alone in our 
thinking. Dr. Qingping Xie has explored similar hypoth-
eses and has successfully performed 50 cases of such 
reconstruction on patients with Alzheimer disease, with a 
mean follow-up period of 9 months. He observed remark-
able improvements in behavior, cognitive function, and 
memory, as demonstrated by the Minimum Mental State 
Examination and Montreal Cognitive Assessment. [See 
Video (online), which shows the postsurgery recovery of 
an 84-year-old bedridden man with Alzheimer disease. 
The patient’s preoperative condition and progress at 
3 days, 6 months, and 8 months are shown.] Although 
impressive, we recognize the need for more objective, 
quantitative evidence, including biomarker measure-
ments, imaging studies, and neuropsychological evalua-
tions, to support the efficacy of this procedure.

We are currently conducting animal studies to assay 
Alzheimer disease biomarkers before and after extraan-
atomic supermicrosurgical lymphatic reconstruction 
using an established murine Alzheimer disease model 
(hospital ethics committee approval no. 330103009-
202100003). These studies will provide critical evidence 
on whether lymphatic reconstruction can indeed treat 
Alzheimer disease. In parallel, Dr. Xie will continue his 
institutional review board–approved study on human 
subjects, following a protocol developed jointly with 
our multidisciplinary team, which includes lymphatic 
supermicrosurgeons, neuroscientists, neurologists,
neuroradiologists, and neurosurgeons. By combining 
data from basic science and animal and human studies, 
we hope to arrive at a more definitive conclusion in the 
near future.

Our findings have significant implications for both 
plastic surgeons and humanity. For plastic surgeons, this 
means expanding our scope of practice to brain disor-
ders, creating new procedures, and establishing the new 
subspecialty of brain lymphatic reconstruction surgery. 
For humanity, we will likely be able to treat conditions 
previously considered untreatable, providing hope and 
help to a patient population with limited options.

We acknowledge that our findings are prelimi-
nary, and the study is still ongoing. However, we 
remain committed to pursuing this research with 
rigor and diligence, and we are optimistic about 
the promise of lymphatic reconstruction for brain 
disorders.
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Viewpoints

A Modified Template for Microtia Reconstruction
Tested by Surgical Simulation on Ipomoea batatas
Sir:

M icrotia reconstruction is a challenge for plastic
surgeons because of its variable clinical presen-

tation and difficult surgical reconstruction.1 Although
several reconstructive methods have been proposed,
reconstruction with autologous costal cartilage, as elab-
orated and modified by Tanzer, Brent, and Nagata,
remains the best option with which to obtain favorable
results with fewer complications than other reconstruc-
tive options.2

The three-dimensional topography of the external
ear accurately reflects the shape of the internal carti-
laginous skeleton.3 Reproducing anatomical and struc-
tural details of the external ear is a challenge for any
plastic surgeon and requires a high level of surgical skill
and training to fulfill the patient’s expectation. Surgical

simulation allows development of these skills, reducing
mistakes, shortening surgical time, and improving re-
sults in vivo.4 We performed a surgical simulation ex-
perimental study, evaluating traditional and modified
auricular templates as guides for carving ear frame-
works on Ipomoea batatas, comparing and analyzing the
obtained results.

The traditional templates were based on sheets of
paper and sketched lines representing the main struc-
tures of the external ear (i.e., helix, antihelix, tragus,
antitragus, triangular fossa, scaphoid fossa, and con-
cha) (Fig. 1). The proposed modified templates were
based on paper sheets, with lines representing the main
structures and markings detailing the depths of each of
these structures as follows: whole painted, striped, and
unpainted (meaning deep, not deep, and elevated, re-
spectively). The striped lines, at the same time, repre-
sented more depth when drawn closer together (Fig. 1).

Ipomoea batatas, also known as sweet potato, was
used because of its similarity in consistency and
flexibility to human rib cartilage.5 Each sweet po-
tato model was referred to as an individual case.
Five common carving tools with different curves
and angles were used to sculpt the models. Eight
novel surgeons were tested; half of them used the
traditional template and the other half used the
modified template. The exercise was repeated
twice. The resulting auricular sculptures were eval-
uated based on aesthetic results, ranked according
to resemblance to the real ear model, being clas-
sified as poor, fair, or good results.

Aesthetically different auricular frameworks
were obtained using the two different types of
templates. Better definition of three-dimensional
structures (i.e., helix, antihelix, tragus, antitragus,
scaphoid fossa, triangular fossa, and concha) and
better aesthetic results were obtained using the
modified template (n � 16).

Copyright ©2012 by the American Society of Plastic Surgeons Fig. 1. Traditional and modified auricular templates.
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