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• Lymphedema is a condition where the body cannot 
properly regulate the lymphatic system, resulting 
in pooling of the lymphatic fluid in affected limbs

• Lymphedema ails more than ten million Americans

• Many treatment options exist; however, most of 
them are ineffective, irritating, debilitating and 
cause other side effects such as nerve pain, muscle 
atrophy, and joint pain.

• The objective of this systematic review is to 
propose a novel method to treat Lymphedema.

Background

• Lymphedema management and prevention studies 
were both conducted to find the best set of 
procedures and implants that retain lymphatic 
function.

• The initial rat model implant for lymphedema 
management is successful

• Other implanted devices were examined to 
improve the device presented in the rat model 

Results

• Problem was Identified

• Guiding question was framed

• Relevant work was identified

• Quality of the study was assessed

• Evidence was summarized

• Findings were interpreted

• Novel idea was formulated

Methods

Dugall, M., Ledda, A., & Ricci, A. (2008). Lymphedema — A Minimally Invasive, 
Outpatient, Surgical Method, 77–83.
Kasawara, K. T., Mapa, J. M. R., Ferreira, V., Shiwa, S. R., Carvas, N., & Batista, P. A. 
(2018). Effects of Kinesio Taping on breast cancer-related lymphedema: A meta-
analysis in clinical trials. Physiotherapy Theory and Practice, 34(5), 337–345. 
Lee, K. T., Bang, S. I., Pyon, J. K., Hwang, J. H., & Mun, G. H. (2017). Method of breast 
reconstruction and the development of lymphoedema. British Journal of Surgery, 
104(3), 230–237. 
Lim, H. G., Kim, J. H., Shin, D. H., Woo, S. T., Seong, K. W., Lee, J. H., … Cho, J. H. 
(2015). Wireless charing pillow for a fully implantable hearing aid: Design of a 
circular array coil based on finite element analysis for reducing magnetic weak zones. 
Bio-Medical Materials and Engineering, 26, S1741–S1747. 
Miller, C. L., Colwell, A. S., Horick, N., Skolny, M. N., Jammallo, L. S., O’Toole, J. A., … 
Taghian, A. G. (2016). Immediate implant reconstruction is associated with a reduced 
risk of lymphedema compared to mastectomy alone a prospective cohort study. 
Annals of Surgery, 263(2), 399–405. 
Siewert, S., Schultze, C., Schmidt, W., Hinze, U., Chichkov, B., Wree, A., … Schmitz, K. 
P. (2012). Development of a micro-mechanical valve in a novel glaucoma implant. 
Biomedical Microdevices, 14(5), 907–920. 
Triacca, V., Pisano, M., Lessert, C., Petit, B., Bouzourene, K., Nahimana, A., … 
Mazzolai, L. (2018). First Successful Experimental Implantation of a Drainage Device 
to Reduce Lymphoedema in a Rat Lymphoedema Model. European Journal of 
Vascular and Endovascular Surgery, 1–8. 

References

• . Figures

Faizaan Khan

Honors College, Virginia Commonwealth University

• There is no standardized treatment for 
lymphedema, treatments can range from 
lymph drain massage, to continuous 
bandaging. This implant is capable of 
becoming the standard of care for all 
lymphedema patients once extensive testing 
and trials have been conducted.

• Current methods of lymphedema treatment 
such as bandaging, and manual lymph 
drainage can be paired with this implant to aid 
limb volume normalization.

Discussion

• Lymphedema is mainly a side-effect of chemotherapy or radiation; the lymphatic passages are scarred and lymph nodes 
are damaged.

• Triacca et al. created a device that would be implanted in the affected area and act as a bypass. The device would 
facilitate the movement of the lymphatic fluid, preventing edema.

• The implant was successful in the rat model but needs to be modified before human clinical trials are started: the battery 
needs to last longer than eight weeks, and the tubes that will act as lymphatic passages will need to be made of a 
material that will be accepted by the body and will not kink during movement

• The solution I propose for the problem regrading battery life is to have a large rechargeable battery that will charge 
wirelessly when the user sleeps. Inductive coils would be placed in the patients sheets to increase portability and 
convenience. A custom inductive coil array would be created using the guidelines created by Lim et al.

• Triccca et al. encountered one case where the tubing in one rat became kinked; lymphatic fluid was not being regulated  
and as a result, limb volume increased. To avoid this, I adapted research from Siewert et al. regarding permeant catheters 
in the eye. After significant testing, silicone was identified as the material with a low elastic modulus and high 
extensibility. 

• The modified device would be implanted in the upper axillary region allowing the silicone tubes to bridge the gap caused 
by scarring. This placement also allows wireless charging to occur easily.

Conclusion

Figure 5. Micro-stent concept 
to drain aqueous humor

Figure 4. Circular array coil 
embedded into wireless pillow

Figure 3. Block diagram showing 
mechanisms behind the wireless 
charging pillow and the hearing aid

Figure 1. (A) Schematic representation of the implant surgery. 
(B) Schematic representation of the device embedded in the 
rat. (C) Tube carrying lymphatic fluid. (D) Device designed to 
regulate lymphatic fluid

Figure 2. (A) Normalized limb volume with respect to 
time. (B) Limb volume with respect to time for kinked 
tube. (C) Dielectric constant ratio for ventral and dorsal 
hindlimb


