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Ozet- Son yillarda organ nakillerinin yam sira yiiz nakil operasyonlarinda da 6nemli gelismeler kaydedilmistir. Nakil
operasyonlarinin basarili sonuglanmast kadar nakil sonrasi hastanin giinliik yagama kolay uyum siireci ve yagam kalitesinin
artmasi da 6nemlidir. Yiiz transplantasyon hastalarinin yiiz hareketlerini saglikli bireyler gibi gerceklestirebilmesi igin belirli
bir rehabilitasyon siirecinden gegmeleri gerekmektedir. Bu rehabilitasyon siireci sonucunda hastanin fonksiyonel gelisimi,
yiizey elektrotlar araciligiyla alinan ve kaydedilen elektromiyogram (EMG) sinyalleri ile analiz edilebilir. Literatiirde tam yiiz
transplantasyon hastalarinin hem duygusal ifadeleri ger¢eklestirebilme hem de bazi primer hareketleri yapma becerilerini
iyilestirmek icin bilissel rehabilitasyon yontemleri ve fonksiyonel elektriksel stimiilasyon kullanilmistir. Fonksiyonel
elektriksel uyarimla kas kasilmalar1 dogal olmayan bir sekilde gergeklesir. Bu sayede kasin aktif olmasi ile kastaki giic kaybi
Onlenebilir. Biligsel rehabilitasyonda, hasta ile saglikli birey beraberdir. Aym kosullarda benzer hareketleri yapmalari
istenmektedir. Hastanin, saglikli bireyi takip etmesi ve hareketleri izleyerek kendisinin de bu hareketleri uyarimlarin
yardimiyla yapmasi saglanir. Rehabilitasyon dncesi ve sonrast EMG verileri aliman hastalarin fonksiyonel gelisimi saglikli
bireylerden aliman verilerle kargilagtirilarak analiz edilmektedir. EMG sinyallerinin analizinde zaman, frekans ve zaman-
frekans bolgesi analiz yontemleri kullanilir. Karekok ortalama (RMS), toplam mutlak deger (IAV), ortalama mutlak deger
(MAV) gibi yontemler zaman bolgesi analiz yontemleri 6rnekleridir. Ortalama frekans (MF), medyan frekans (MDF), dalga
boyu ve sifir gegis (ZC) metotlar: ise frekans bdlgesi analiz yontemleridir .Ayrica kisa zamanli fourier doniisiimii (STFT),
dalgacik doniisiimii (WT) ve bu doniisiimiin ¢esitlerinden siirekli dalgacik donisiimii (CWT) ve ayrik zamanli dalgacik
dontisimii (DWT), Wigner-Ville dagilimi (WVD), Choi-Williams dagilimi (CWD) gibi zaman- frekans boélgesi analiz
yontemleri kullanilir. Bu metotlarin yani sira, biyomedikal sinyallerin karmasikligin1 analiz etmek i¢in dogrusal olmayan
analiz yontemlerinden Higuchi fraktal boyut yontemi de EMG sinyal analizinde kullanilir. Analizler sonucu rehabilitasyon
stireclerinin sonunda, hastalarin yiiz simetrisinde iyilesmeler ile temel yiiz ifadeleri ve primer yiiz hareketleri yapma
becerilerinin arttig1 gozlemlenmistir. Rehabilitasyon oncesi harekete baslama zamani daha ge¢ oluyorken rehabilitasyon
sonrast harekete baslama zamani 6ne ¢ekilmis, saglikli bireylere benzerlik gdstermistir Ayrica rehabilitasyon sonrasinda
gerceklestirilen ifadeler ve hareketler onceye oranla daha giiclii hale gelmistir. Hastalar ile saglikli bireyler arasindaki yiiz
ifadeleri i¢in bulanik entropi yonteminin kullanimi sonucunda benzerligin arttig1 gériilmiistiir.
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Functional Development in Facial Transplants Using Surface EMG
Analysis: Literature Review

Abstract- In recent years, significant improvements have been made in face transplants as well as organ transplants operations.
It is also important to improve the adaptation process and quality of life of the patient after the transplant as well as the
successful completion of the transplantation operations. Facial transplant patients need to undergo a specific rehabilitation
process in order to perform facial movements like healthy individuals. As a result of this rehabilitation process, the functional
development of the patient can be analyzed by recorded electromyogram (EMG) signals through surface electrodes. Cognitive
rehabilitation methods and functional electrical stimulation have been used in the literature to improve emotional expressions
and improve the ability to perform certain primer movements in full-face transplant patients. With functional electrical
stimulation, muscle contractions occur naturally. This means that muscle activation can prevent muscle cramps. In cognitive
rehabilitation, the patient and the healthy individual are together. They are asked to do similar movements under the same
conditions. It is ensured that the patient follows the healthy individual and follows the movements so that he can perform these
movements with the help of stimuli. The functional development of patients, recorded EMG before and after rehabilitation was
analyzed by comparing the data obtained from healthy subjects. Time, frequency and time-frequency domain analysis methods
are used in the analysis of EMG signals. Methods such as root mean square (RMS), total absolute value (IAV), mean absolute
value (MAV) are examples of time domain analysis methods. Mean frequency (MF), median frequency (MDF), wavelength
and zero crossing (ZC) methods are frequency domain analysis methods. Also frequency domain analysis methods are used
such as Short Time Fourier transform (STFT), wavelet transform (WT) and time transformations such as continuous wavelet
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transform (CWT) and discrete-time wavelet transform (DWT), and Wigner-Ville distribution (WVD). In addition to these
methods, the nonlinear analysis methods such Higuchi fractal dimension method for analyzing the complexity of biomedical
signals is used in EMG signal analysis. At the end of the analysis of end-of-life rehabilitation processes, improvements in
facial symmetry of patients and increased ability to perform basic facial expressions and primer facial movements have been
observed. As the time to start pre-rehabilitation was later, the time to start post-rehabilitation was taken to the fore, which was
similar to healthy individuals. Furthermore, expressions and movements after rehabilitation became stronger than before. it is

seen that similarity increases in the ability to perform facial expressions when compared to patients and healthy individuals
using the fuzzy entropy method.
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