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OZET

HAMSTRING GERME UYGULAMASININ SAGITAL DUZLEM PELVIS
POSTURU VE YURUMEDEKI PELViS MEKANIGI UZERINDEKi
ETKILERININ INCELENMESI
Mine GURER

Pelvis ve omurganin ideal postiiriiniin korunmasi mekanik yap1 ve fonksiyon
icin 6nemli bir gerekliliktir. ideal postiirde pelvis sagittal diizlemde 15 derecelik
inklinasyon agisina sahip olup, bu durum pelvis iizerinde yer alan lomber omurgada
30-50 derece lordotik postiir kazanmaktadir. Pelvis ve omurganin bu postiirel dizilimi
cesitli sebeplere bagli olarak bozulmakta ve postiirel problemlere yol agabilmektedir.
Hamstring kaslar1 pelvise posterior yonde kuvvet uygulayarak pelvik inklinasyon
acisinin azalmasina yol acgabildigi gibi, artmig hamstring uzunlugu da pelvik
inklinasyonun artmasina yol agarak pelvis postiiriinii belirleyen 6nemli anatomik
yapilardan biridir. Azalmig anterior tilt veya posterior pelvik tilt artis1 tespit edilen
durumlarda, germe uygulamasi ile hamstring uzunlugu artirilarak pelvis anterior tilti
artirllmaya ¢alisilmaktadir. Hamstring kaslarinin uzunlugunu arttirmanin pelvisin
anterior tilt agisini arttirdigir goriisii yaygin olmakla birlikte kanitlar simirlidir. Bu
calismanin amaci, hamstring kas uzunlugunu arttirmanin sagittal diizlem pelvis
postiirii ve yliriimede pelvis mekanigine etkisini incelemektir.

Yas ortalamasi 23,9 + 1,83 olan 21 katilimci dahil edilen ¢alismamizda, tek
tarafli pasif germe protokoli (30 saniye germe, 15 saniye dinlenme, 6 tekrar)
uygulanarak hamstring kas uzunlugu popliteal a¢1 kullanilarak degerlendirildi ve
%20,31 oraninda artir1ldi. Statik postiirde inklinometre 6lgliim sonuglarina gére germe
sonrasi anterior pelvik tilt ortalama 3,71° arttig1 belirlendi (p<0,05). Germe sonras1 3B
analiz sonuglarima gore anterior pelvik tilt agisinda ortalama 2,58° artis belirlendi
(p<0,05). Ayrica, 3B hareket analizi kullanilarak hamstring kas uzunlugundaki
degisimin yiirime mekanigi tizerindeki etkileri incelendi. Kinematik analizde,
yiirlimede tepe anterior pelvik tilt acis1 germe sonrasinda 2,71° arttig1 belirlendi
(p<0,001). Basma fazinda germe sonrasinda tepe pelvik anterior tilt agisinin ortalama
2,69° arttig1 bulundu (p<0,001). Germe Oncesi ve sonrasi basma fazinda dlgiilen kalga
ekstansor momentleri arasinda anlamli farklilik bulunmadi (p=0,32). Katilimcilarin
popliteal ag1 ve statik postiirde alinan anterior pelvik tilt dereceleri arasinda negatif
korelasyon bulundu (r=-,328*). Rehabilitasyon uygulamalarinda pelvis anterior tilt
artisi ve lomber lordoz artis1 gereken durumlarda statik hamstring germe yontemi
uygulanabilecek yontemlerden birisidir. Bilateral hamstring germe uygulamalar1 ve
germenin uzun donem sonuglart ile hamstring uzunlugu ile pelvis postiirii adaptasyonu
icin ileri calismalara ihtiya¢ bulunmaktadir.
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ABSTRACT

EXAMINATION OF THE EFFECTS OF HAMSTRING STRETCHING ON
SAGITTAL PLANE PELVIC POSTURE AND PELVIC MECHANICS IN
WALKING

Maintaining the ideal posture of the pelvis and spine is an important
requirement for mechanical structure and function. In the ideal posture, the pelvis has
an inclination angle of 15 degrees in the sagittal plane, which results in a lordotic
posture of 30-50 degrees in the lumbar spine located above the pelvis. This postural
alignment of the pelvis and spine can be disrupted due to various reasons and can lead
to postural problems. The hamstring muscles can cause a decrease in the pelvic
inclination angle by applying force to the pelvis in the posterior direction, and
increased hamstring length is one of the important anatomical structures that determine
pelvic posture by increasing pelvic inclination. In cases where decreased anterior tilt
or increased posterior pelvic tilt is detected, the anterior pelvic tilt is tried to be
increased by increasing the hamstring length with stretching. Although it is widely
believed that increasing the length of the hamstring muscles increases the anterior
pelvic tilt angle, the evidence is limited. The aim of this study is to investigate the
effect of increasing hamstring muscle length on sagittal plane pelvic posture and pelvic
mechanics in walking.

In our study, which included 21 participants with a mean age of 23.9+1.83
years, hamstring muscle length was evaluated using the popliteal angle and increased
by 20.31% by applying a unilateral passive stretching protocol (30 seconds stretching,
15 seconds rest, 6 repetitions). According to the results of inclinometer measurements
in static posture, anterior pelvic tilt increased by an average of 3.71° after stretching
(p<0.05). According to the results of 3D analysis after stretching, an average increase
of 2.58° in the anterior pelvic tilt angle was determined (p<0.05). In addition, the
effects of the change in hamstring muscle length on gait mechanics were examined
using 3D motion analysis. In kinematic analysis, the peak anterior pelvic tilt angle in
walking increased by 2.71° after stretching (p<0.001). The peak pelvic anterior tilt
angle increased by 2.69° on average after stretching in the stance phase (p<0.001).
There was no significant difference between the hip extensor moments measured in
the stance phase before and after stretching (p=0.32). There was a negative correlation
between the popliteal angle and the degree of anterior pelvic tilt in static posture (r=-
.328%*). Static hamstring stretching method is one of the methods that can be applied
in cases where pelvic anterior tilt increase and lumbar lordosis increase are required in
rehabilitation applications. Further studies are needed for bilateral hamstring
stretching applications and long-term results of stretching and the adaptation of
hamstring length and pelvic posture.
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