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OZET

TURKIYE'DEKI ORGAN NAKLi MERKEZLERININ TESIS YERI
TASARIMININ OPTIiMiZASYONU

Amine Zenkhri

Organ nakli, saglik hizmetleri sisteminin en hayati bilesenlerinden birisi olup,
uygulanamamasi durumunda 6liimciil olabilecek bir¢ok hastalik i¢cin ¢ok dnemli bir
cerrahi tedavi yontemidir. Son yirmi yilda saglik hizmetleri alaninda operasyonel ve
ulasim yontemlerinde kaydedilen tiim ilerlemelere ve sofistike teknolojilere ragmen,
organ yetmezligi nedeniyle yasamani yitiren hasta sayisinda tiim diinyada oldugu gibi
Tiirkiye’de de artis gozlemlenmektedir. Organa duyulan ihtiyacin artmasi nedeniyle,
bagislanan organlarin (greft) en uygun alici ile saglikli ve adil bir sekilde eslestirmesinin
yapilmasi en 6nemli siireclerden birisidir. Bu nedenle, greft tedarik ve dagitim siirecinin
optimize edilmesi ve takibinin yapilmasina duyulan ihtiyag¢ kaginilmaz olarak artmastir.

Bu caligmanin temel amaci, organ nakli i¢in hiyerarsik bir sistemin kullanildigi
Tirkiye’de bolgesel koordinasyon merkezlerinin yeniden boliimlendirilerek sayisini
belirleyecek bir matematiksel model gelistirmektir. Bu sorunu ele alirken, kiime
yapilarinin potansiyel organ ciftleri {izerindeki etkileri arastirilacaktir. Matematiksel
model, siire ve farkli organ tiirleri gibi temel kisitlamalar1 igerecek sekilde
tasarlanmistir. Optimizasyon modeli, nakil merkezleri ile ayn1 bolgesel merkeze (RC)
atanan dondr hastaneler arasindaki toplam seyahat siiresini en aza indirmeye ¢alisir.
Onerilen MILP modeli ticari bir ¢dziicii, yani GAMS kullanilarak ¢oziilmiistiir.

Anahtar Kelimeler: Organ nakli, Tesis konumu, Karisik tam-say1 programlama,
Iskemi siiresi
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ABSTRACT

OPTIMIZING THE FACILITY LOCATION DESIGN OF ORGAN
TRANSPLANT CENTERS IN TURKEY

Amine Zenkhri

Organ transplantation is one of the most vital components of healthcare systems and is
a very important surgical treatment for many diseases that can be fatal if not applied.
Despite all the advances and sophisticated technologies in operational and
transportation methods in the field of health services in the last two decades, the number
of patients who lost their lives due to organ failure is increasing in Turkey as well as in
the rest of the world. Due to the increasing need for organs, matching the donated organs
with the most suitable recipient patients in an efficient and fair manner is one of the
most important processes. Therefore, the need to optimize and monitor the organ
procurement and distribution process has inevitably increased.

The main purpose of this study is to develop a mathematical model that will determine
the number of regional coordination centers in Turkey, where a hierarchical system is
used for organ transplantation. In addressing this problem, the effects of cluster
structures on potential organ pairings will be explored. The mathematical model is
designed to include key constraints such as duration and different types of organs. The
optimization model tries to minimize the total travel time between the transplant centers
and the donor hospitals assigned to the same regional center (RC). The proposed MILP
model is solved using a commercial solver, i.e. GAMS.
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