ROBOTIK KALP CERRAHISi OLAN HASTALARDA SOLUNUM
FiZYOTERAPISi VE INSPIRATUAR KAS EGITIMININ SOLUNUM
FONKSiYONLARI, SOLUNUM KAS KUVVETI VE FONKSIiYONEL

KAPASITE UZERINE ETKISI

OZET

Teknolojinin ilerlemesi ile kardiyak cerrahi alaninda ¢ok Onemli gelismeler
yasanmistir. Daha kiigiik insizyon yerlerinden girilerek yapilan robotik cerrahi
yontemleri ile hastalarda cerrahi kaynakli travmanin azaltilmasi amaglanmis ancak
ameliyat sonrast pulmoner komplikasyon riski tamamen ortadan kaldirilamamustir.
Literatiirde median sternotomi yontemi ile opere edilen hastalarda cerrahi sonrasi
solunum fizyoterapisinin rutin olarak uygulanmasi gerekliligi konusunda fikir birligi
mevcuttur. Ancak robotik cerrahi yontemi ile opere edilmis hastalarda cerrahi sonrasi
solunum fonksiyonlari, solunum kas kuvveti ve fonksiyonel kapasite degerleri
tizerinde solunum fizyoterapisi ve inspiratuar kas egitiminin etkinligi konusunda
herhangi bir calisma bulunmamaktadir. Ayrica literatiirde robotik cerrahi gegiren
hastalarda ameliyat sonrasi agr1 konusunda ¢alismalar bulunmakta iken dispne ve
yorgunluk konusunda yapilan ¢aligmalar ¢ok sinirhidir. Bu ¢alismanin amaci robotik
cerrahi gegiren hastalarda kapsamli solunum fizyoterapisinin ve bu tedaviye ek olarak
verilen inspiratuar kas egitiminin solunum fonksiyonlari, solunum kas kuvveti,
fonksiyonel kapasite, yorgunluk, dispne ve agri iizerine etkisini arastirmaktir.
Calismamiz 18 yas ve istiinde olan Maslak Acibadem Hastanesi’nde robotik kalp
damar cerrahisi yontemi ile ameliyat olmaya uygun, ameliyat olmay1 kabul eden ve
kriterlere uyan 16 hasta goniilliilik esasina gore dahil edildi. Olgular randomize
sekilde solunum fizyoterapisi (SF) ve solunum fizyoterapisine ek inspiratuar kas
egitimi (SF-IMT) gruplarina ayrildi. Tiim hastalara cerrahiden bir giin 6nce solunum
fonksiyon testi (SFT), solunum kas kuvveti testi, alt1 dakika yiiriime testi (6DYT),
akciger difiizyon kapasitesi testi (DLCO), yorgunluk siddet dlgegi (YSO), yorgunluk
etki dlcegi (YEO), bazal dispne indeksi (BDI), modifiye tibbi arastirma konseyi anketi
(MMRC) ve viziiel analog skala ile dispne ve agr1 (VAS) degerlendirmeleri yapildi.
SF grubuna cerrahi sonrasi birinci giinden itibaren dort hafta boyunca diyafragmatik
solunum, segmental solunum, biiziik dudak solunumu, insentif spirometri ve 6ksiiriik
egitimi ve erken mobilizasyonu iceren kapsamli solunum fizyoterapisi uygulandi. SF-
IMT grubuna SF grubuna uygulanan tedaviye ek olarak giinde iki kez ti¢ set 10 tekrar
olacak sekilde Threshold IMT® cihazi ile maksimum inspiratuar basincin (maximum
inspiratory pressure-MIP) %401 siddetinde IMT verildi. Ameliyat sonras1 besinci ve
14. giin sadece SFT ve solunum kas kuvveti 6l¢timleri tekrarlanirken, dort haftanin
sonunda tiim degerlendirmeler tekrarland. Istatistiksel analizler RStudio™ (versiyon
1.2.5042) programiyla yapildi. Tiim verilerin dagilim 6zelliklerinin belirlenebilmesi
icin Shapiro-Wilk testi ile analiz edildi. Grup i¢i karsilastirmalarda ‘Paired Sample T-
test’, gruplar arasi karsilastirmalarda ‘Independent Samples T-test’ kullanildi. Ayni
parametrenin birden fazla 6l¢limiiniin gruplar arasi ve grup i¢i analizi i¢in “Repeated
measures ANOVA” analizi yapildi. Yorgunluk ve dispnenin bagimsiz
belirleyicilerinin tespit edilebilmesi ve solunum parametrelerinin yorgunluk ve dispne
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tizerindeki etki diizeyinin belirlenebilmesi i¢in lineer regresyon analizi yapildi. Tiim
analizler i¢in anlamlilik diizeyi p<0.05 olarak kabul edildi. Her iki gruptaki hastalarin
ameliyat dncesi demografik 6zellikleri, solunum fonksiyonlari, solunum kas kuvveti,
fonksiyonal kapasite degerleri, akciger difiizyon kapasitesi, dispne ve yorgunluk
degerleri arasinda istatistiksel olarak anlamli fark yoktu (p>0,05). SF grubunda cerrahi
siiresi ve kardiyopulmoner bypass siiresi diger gruba gore anlamli yiiksek bulundu
(swrastyla p<0,018 ve p<0,003). SF-IMT grubunda ameliyat oncesi Olgiilen birinci
saniyedeki zorlu ekspiratuar volim (FEV:), zorlu vital kapasite (FVC) ve tepe
ekspiratuar akim hizi (PEF) % prediktif degerleri, MIP ve maksimum ekspiratuar
basing (mouth expiratory pressure-MEP) degerleri ile ameliyat sonrasi besinci giin
oOlgiilen degerler karsilastirildiginda istatistiksel olarak daha diisiik bulunmus (p<0,05)
ancak besinci giin ve 28. glin degerleri karsilastirildiginda bu degerlerde anlamli artis
bulunmustur (p<0,05). SF grubunda ise ameliyat dncesi olgiilen FVC, FEV1 ve PEF
% prediktif degerleri ve MIP degeri ameliyat sonrasi besinci giin degerleri ile
karsilagtirildiginda anlamli diisiik bulunmus (p<0,05) ancak besinci giin ve 28. giin bu
degerlerde ve ek olarak MEP degerinde anlamli artis bulunmustur (p<0,05). SF
grubunda fonksiyonel kapasiteyi gosteren 6DYM degerinde ve akciger diflizyon
kapasitesini gosteren DLCO degerinde ameliyat oncesi ile ameliyat sonrasi 28. giin
degerleri arasinda anlamli azalmanmn goriilmesi (p<0,05), uygulanan solunum
fizyoterapisine ragmen dort haftalik siire i¢erisinde ameliyat nedeniyle azalan 6DYM
ve DLCO degerlerinin ameliyat dncesi seviyeye donmedigini gostermistir. SF+IMT
grubunda ise sadece DLCO degerinin ameliyat 6ncesi seviyeye déonmedigi, 6DYM
degerinin ise dondiigii goriilmiistiir. SF-IMT ve SF gruplarinda meydana gelen
degisimler birbirleri ile kiyaslandiginda, SF-IMT grubunun MIP, MEP ve 6DYM
degerleri SF grubunun degerlerindeki artistan anlamli olarak yiiksek bulunmustur
(sirastyla p<0,001, p<0,05, p<0,001). Bunlarin yanisira her iki grupta da, yorgunluk
ve dispne parametrelerinde ameliyat 6ncesi degerleri ile ameliyat ve fizyoterapi tedavi
protokolii sonras1 28. giin degerleri benzer bulunmustur (p>0,05). Her iki grupta da
ameliyat sonrasi besinci ve 28. giin agr1 degerleri karsilastirildiginda anlamli azalma
goriilmiistiir (p<0,05). Caligmamizin sonucunda, robotik kalp ameliyatt olan
hastalarda ameliyat sonras1 birinci giinden itibaren solunum egzersizleri, insentif
spirometre, oksiirik egitimi ve erken mobilizasyonu igeren ve dort hafta siireyle
uygulanan kapsamli solunum fizyoterapisi sonunda SF ve SF-IMT grubunda ameliyat
nedeniyle azalmis olan solunum kas kuvvetlerini (MIP ve MEP degerlerini) ve
solunum fonksiyon degerlerini (FEV1, FVC ve PEF % prediktif degerlerini) ameliyat
Oncesi seviyeye getirmistir. Solunum fizyoterapisi+IMT uygulanan grupta ise, bu
degerlere ek olarak fonksiyonel kapasite degeri de (6DYM) ameliyat dncesi seviyeye
ulagmustir.

Anahtar kelimeler: Robotik kardiyak cerrahi, inspiratuar kas egitimi, solunum
fizyoterapisi, solunum fonksiyonlari, fonksiyonel kapasite, solunum kas kuvveti
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THE EFFECT OF RESPIRATORY PHYSIOTHERAPY AND INSPIRATORY
MUSCLE TRAINING ON PULMONARY FUNCTIONS, RESPIRATORY
MUSCLE STRENGTH AND FUNCTIONAL CAPACITY ON PATIENTS

WHO HAVE UNDERGONE ROBOTIC CARDIAC SURGERY

SUMMARY

Important developments have been experienced in the field of cardiac surgery with the
advancement of new technologies. It was aimed to reduce surgical-induced trauma in
patients with robotic surgical methods performed by entering through smaller incision
sites, but the risk of postoperative pulmonary complications could not be completely
eliminated. In the literature, there is a consensus on the necessity of routine
postoperative respiratory physiotherapy on patients who are operated by median
sternotomy method. Although there are many studies on this field, there is no
consensus on which technique is superior. However, there is no study about the
effectiveness of respiratory physiotherapy and inspiratory muscle training on
postoperative respiratory functions, respiratory muscle strength and functional
capacity on patients who are operated with robotic surgery methods. Additional to this,
although there are studies in the literature about postoperative pain in patients who
have undergone robotic surgery, studies about dyspnea and fatigue are very limited.
The aim of this study is to investigate the effects of comprehensive respiratory
physiotherapy and additional inspiratory muscle training on respiratory functions,
respiratory muscle strength and functional capacity in patients undergoing robotic
surgery, and to analyze factors associated with fatigue, dyspnea and pain. In our study,
16 patients who were 18 years old and above, were eligible for surgery with robotic
cardiac surgery method, accepted to undergo surgery and met the criteria, were
included on a voluntary basis. The cases were randomly assigned to respiratory
physiotherapy (SF) and inspiratory muscle training in addition to respiratory
physiotherapy (SF-IMT) groups. Pulmonary function test (PFT), respiratory muscle
strength test, 6-minute walking test (6MWT), lung diffusion capacity test (DLCO)
were performed and fatigue severity scale (FSS), fatigue impact scale (FIS), basal
dyspnea index (BDI) were questioned in all patients one day before surgery. Dyspnea
and pain were additionally evaluated by using modified medical research council
questionnaire (MMRC) and visual analog scale (VAS). After surgery, the SF group
received a comprehensive respiratory physiotherapy program including diaphragmatic
breathing, segmental breathing, pursed lip breathing, incentive spirometry and cough
education, and the patients were administered an early mobilization protocol. In
addition to the comprehensive respiratory physiotherapy program the SF-IMT group
was given inspiratory muscle training (IMT) at 40% of the maximum inspiratory
pressure (MIP) with the Threshold IMT® device in three sets of 10 repetitions twice a
day. All evaluations were repeated at the end of four weeks, only PFT and respiratory
muscle strength measurements were repeated on the fifth and 14" days
postoperatively. Statistical analysis was done with the program RStudio™ (version
1.2.5042). All data were analyzed using Shapiro-Wilk test to determine distribution
characteristics. In group comparisons "Paired Sample T-test" was used. In
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comparisons between groups "Independent Samples T-test” was used. "Repeated
measures ANOVA" analysis was performed for intergroup and intragroup analysis of
multiple measurements of the same parameter. Linear regression analysis was
performed to determine the independent determinants of fatigue and dyspnea and to
determine the effect level of respiratory parameters on fatigue and dyspnea. The
significant level was accepted as p <0.05 for all analyzes. There was no statistically
significant difference between preoperative demographic characteristics, respiratory
functions, respiratory muscle strength, functional capacity, lung diffusion capacity,
dyspnea and fatigue values of the patients in both groups. Surgery time and
cardiopulmonary bypass time are found significantly higher in SF group than SF-IMT
group (respectively p<0,018 ve p<0,003). In the SF-IMT group, when the forced
expiratory volume in the first second (FEV:), forced vital capacity (FVC), peak
expiratory flow (PEF) predictive % values and MIP and maximum expiratory pressure
(MEP) values measured before and on the fifth day were compared, statistically
significant decrease was found (p <0.05), but when the fifth day and 28" day values
were compared, a significant increase was found in these values (p<0.05). In the SF
group, postoperative fifth day FVC, FEV1 and PEF predictive % values and MIP
values were found significantly lower when compared with the preoperative values,
but when the fifth day and 28" day values were compared (p<0.05), significant
increase was found in these values (p<0.05), additionally significant increase was
found in MEP value (p<0.05). In the SF group, there is a significant decrease between
the preoperative and postoperative 28" day values of 6MWD and DLCO values (p
<0.05), the decrease in 6MWD and DLCO values due to surgery did not return the
preoperative levels despite comprehensive respiratory physiotherapy. In the SF + IMT
group, it was observed that only the DLCO value did not return to the preoperative
level, but the 6MWD value returned. When the changes in SF-IMT and SF groups
were compared with each other, the increase in MIP, MEP and 6DYM values of the
SF-IMT group were found to be significantly higher than the increase in the SF-group
values (respectively p<0,001, p<0,05, p<0,001). In addition, preoperative values in
fatigue and dyspnea parameters and 28" day values after surgery and physiotherapy
treatment protocol were found to be similar in both groups (p>0,05). When the
postoperative fifth and 28th day pain values were compared in both groups, a
significant decrease was observed (p<0,05). As a result of our study, it has been found
that comprehensive respiratory physiotherapy, which includes breathing exercises,
incentive spirometry, cough training and early mobilization and applied for four weeks
after the first day of surgery in patients with robotic heart surgery, has contributed to
improve respiratory muscle strength and respiratory function values which decreased
due to surgery in the SF and SF-IMT groups. In the SF-IMT group in which IMT was
applied in addition to comprehensive respiratory physiotherapy, also the functional
capacity value reached the preoperative level.

Keywords: Robotic cardiac surgery, inspiratory muscle training, respiratory
physiotherapy, pulmonary functions, functional capacity, respiratory muscle strength
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