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PENYAKIT GINJAL KRONIK STADIUM V 

 
Christian Dananto 

 
 

Resirkulasi adalah fenomena kembalinya darah hasil dialisis ke sirkulasi 

sistemik yang tidak equilibrium penuh, konsentrasi zat terlarut dalam darah pada jalur 

arteri lebih rendah dari pada sirkulasi sistemik, hal ini menunjukkan telah terjadi 

pencampuran darah hasil dialisis dengan darah yang tidak dialisis yang masuk ke 

dialyzer. Penentuan posisi optimal dari tip kateter vena sentral sangat kompleks dan 

masih kontroversial. Aliran darah pada Right Atrium (RA) lebih statis dibanding pada 

Superior Vena Cava (SVC) , tingkat perputaran dan pusaran aliran darah RA lebih 

tinggi, aliran darah SVC lebih laminar dan aliran darah RA lebih rotasional, sehingga 

bila  tip  CDL di RA, darah yang sudah didialisis dari mesin hemodialisa (kadar ureum 

rendah) yang dialirkan masuk melalui lubang proksimal melalui kanul vena memiliki 

kemungkinan teraspirasi kembali melalui lubang distal lebih tinggi dari pada bila posisi 

tip diletakkan di SVC.  

Penelitian penelitian ini adalah observasional analitik, pengambilan data secara 

cross sectional diambil dengan total sampling yang memenuhi kriteria inklusi dan 

eksklusi. Masing-masing sampel dilakukan evaluasi posisi tip CDL melalui rontgen 

toraks kemudian di ukur jaraknya dari karina kemudian ditentukan 

posisinya.Kemudian  dilakukan pemeriksaan kadar urea darah predialisis dan setelah 

menjalani hemodialisis 30 menit Qb diturunkan sampai angka nol dan secara 

bersamaan sampel aliran darah selang arteri dan selang vena diambil masing-masing. 

Berdasarkan kadar ureum yang diukur kemudian nilai resikrikuasi akses dihitung 

dengan menggunakan Persen resirkulasi = ([P - A] [P - V]) × 100%. 

Berdasarkan uji Regresi Linear pada data posisi tip CDL dengan data 

resirkulasi akses bahwa terdapat perbedaan yang dengan p = 0,000 (p < 0,05). Di mana 

semakin dalam posisi tip ke arah RA nilai resirkulasi semakin tinggi. 
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SUMMARY 
 

CORRELATION OF TIP POSITION OF THE SUBCLAVIA 
DEXTRA TEMPORARY DOUBLE LUMEN CATHETER WITH 
THE EVENT OF HEMODIALYSIS ACCESS RECIRCULATION 

IN STAGE V CHRONIC KIDNEY DISEASE PATIENTS 
 

Christian Dananto 
 

Recirculation is the phenomenon of the return of dialysis blood to the systemic 

circulation which is not in full equilibrium, the concentration of solutes in the blood in 

the arterial route is lower than in the systemic circulation, this indicates that there has 

been mixing of the dialyzed blood with undialysed blood entering the dialyzer. 

Determining the optimal position of the central venous catheter tip is complex and 

controversial. Blood flow in the Right Atrium (RA) is more static than in the Superior 

Vena Cava (SVC), the rate of rotation and vortex of RA blood flow is higher, SVC 

blood flow is more laminar and RA blood flow is more rotational, so that when CDL 

tips in RA, already dialyzed from a hemodialysis machine (low urea level) which is 

flowed in through the proximal orifice via a venous cannula has a higher chance of 

being aspirated through the distal orifice than if the tip was placed in the SVC. 

This research is an analytic observational, cross-sectional data collection is 

taken with a total sampling that meets the inclusion and exclusion criteria. Each sample 

was evaluated for the position of the CDL tip through a chest X-ray, then measured the 

distance from the carina. Then the blood urea level was checked for predialysis and 

after undergoing hemodialysis for 30 minutes, Qb was lowered to zero and 

simultaneously samples of blood flow between arteries and veins were taken 

respectively. Amount of urea measured, access recirculation value was calculated using 

Percent recirculation = ([P - A] [P - V]) × 100%.  
Based on Linear Regrresion test on the CDL tip position data and recirculation 

access data, there is a significant correlation p = 0,000 (p < 0,05). Which is the deeper 

the tip position towards RA have the higher the recirculation value. 
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TEMPORER VENA SUBCLAVIA DEXTRA DENGAN KEJADIAN 

RESIRKULASI AKSES HEMODIALISIS PADA PASIEN 
PENYAKIT GINJAL KRONIK STADIUM V 

 
Christian Dananto 

 
Latar Belakang. Resirkulasi adalah fenomena kembalinya darah hasil dialisis ke 

sirkulasi sistemik yang tidak equilibrium penuh, konsentrasi zat terlarut dalam darah 

pada jalur arteri lebih rendah dari pada sirkulasi sistemik, hal ini menunjukkan telah 

terjadi pencampuran darah hasil dialisis dengan darah yang tidak dialisis yang masuk 

ke dialyzer. Penentuan posisi optimal dari tip kateter vena sentral sangat kompleks dan 

masih kontroversial. Aliran darah pada Right Atrium (RA) lebih statis dibanding pada 

Superior Vena Cava (SVC) , tingkat perputaran dan pusaran aliran darah RA lebih 

tinggi, aliran darah SVC lebih laminar dan aliran darah RA lebih rotasional, sehingga 

bila  tip  CDL di RA, darah yang sudah didialisis dari mesin hemodialisa (kadar ureum 

rendah) yang dialirkan masuk melalui lubang proksimal melalui kanul vena memiliki 

kemungkinan teraspirasi kembali melalui lubang distal lebih tinggi dari pada bila posisi 

tip diletakkan di SVC.  

Metode. Penelitian penelitian ini adalah observasional analitik, pengambilan data 

secara cross sectional diambil dengan total sampling yang memenuhi kriteria inklusi 

dan eksklusi. Masing-masing sampel dilakukan evaluasi posisi tip CDL melalui 

rontgen toraks kemudian di ukur jaraknya dari karina kemudian ditentukan 

posisinya.Kemudian  dilakukan pemeriksaan kadar urea darah perifer dan setelah 

menjalani hemodialisis 30 menit Qb diturunkan sampai angka nol dan secara 

bersamaan sampel aliran darah selang arteri dan selang vena diambil masing-masing. 

Berdasarkan kadar ureum yang diukur kemudian nilai resikrikuasi akses dihitung 

dengan menggunakan Persen resirkulasi = ([P - A] [P - V]) × 100%.  
Hasil. Berdasarkan uji Regresi Linear pada data posisi tip CDL dengan data resirkulasi 

akses bahwa terdapat perbedaan yang dengan p = 0,000 (p < 0,05). Di mana semakin 

dalam posisi tip ke arah RA nilai resirkulasi semakin tinggi. 

Kesimpulan. Terdapat korelasi posisi tip catheter double lumen temporer vena 

subclavia dextra dengan kejadian resirkulasi akses hemodialisis pada pasien Penyakit 

Ginjal Kronik stadium V.  

 

Kata Kunci. Resirkulasi akses, hemodialisis, tip, catheter double lumen 
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ABSTRAK 

 
 

CORRELATION OF TIP POSITION OF THE SUBCLAVIA 
DEXTRA TEMPORARY DOUBLE LUMEN CATHETER WITH 
THE EVENT OF HEMODIALYSIS ACCESS RECIRCULATION 

IN STAGE V CHRONIC KIDNEY DISEASE PATIENTS 
 

Christian Dananto 
 
Background. Recirculation is the phenomenon of the return of dialysis blood to the 

systemic circulation which is not in full equilibrium, the concentration of solutes in the 

blood in the arterial route is lower than in the systemic circulation, this indicates that 

there has been mixing of the dialyzed blood with undialysed blood entering the 

dialyzer. Determining the optimal position of the central venous catheter tip is complex 

and controversial. Blood flow in the Right Atrium (RA) is more static than in the 

Superior Vena Cava (SVC), the rate of rotation and vortex of RA blood flow is higher, 

SVC blood flow is more laminar and RA blood flow is more rotational, so that when 

CDL tips in RA, already dialyzed from a hemodialysis machine (low urea level) which 

is flowed in through the proximal orifice via a venous cannula has a higher chance of 

being aspirated through the distal orifice than if the tip was placed in the SVC. 

Metode. This research is an analytic observational, cross-sectional data collection is 

taken with a total sampling that meets the inclusion and exclusion criteria. Each sample 

was evaluated for the position of the CDL tip through a chest X-ray, then measured the 

distance from the carina. Then the peripheral blood urea level was checked and after 

undergoing hemodialysis for 30 minutes, Qb was lowered to zero and simultaneously 

samples of blood flow between arteries and veins were taken respectively. Amount of 

urea measured, access recirculation value was calculated using Percent recirculation = 

([P - A] [P - V]) × 100%.  
Result. Based on Linear Regrresion test on the CDL tip position data and recirculation 

access data, there is a significant correlation p = 0,000 (p < 0,05). Which is the deeper 

the tip position towards RA have the higher the recirculation value. 

Conclusion. There is a correlation between the position of the right subclavian vein 

temporary double lumen catheter tip and the incidence of hemodialysis access 

recirculation in patients with chronic kidney disease stage V.  

 

Kata Kunci: Recirculation access, hemodialysis, tip, catheter double lumen 

 

 

 

 



 

xiv 
 

DAFTAR ISI 

 

Sampul Depan ……………………………………………………………...............i 

Sampul Belakang ……………………………………………………………..........ii 

Halaman Prasyarat Gelar ………………………………………………….............iii 

Halaman Pernyataan Orisinalitas ………………………….....................................iv 

Halaman Persetujuan…………………………………………………………….....v 

Halaman Penetapan Panitia Penguji ……………………………………………....vi 

Ucapan Terima Kasih ……………………………………………………………..vii 

Ringkasan………………………………….……………………………………......x 

Summary………………………..……………………………………………….....xi 

Abstrak…………….…………………………………………………….………....xii 

Abstrack …………………………...........................................................................xiii 

Daftar Isi………………………………………………………………………..…xiv 

Daftar Tabel…………………………………………………………………….....xvii 

Daftar Gambar………………………………………………………………….....xviii 

Daftar Singkatan………………………………………………………………..…xic 

BAB I Pendahuluan ................................................................................................ 1 

1.1 Latar Belakang .................................................................................................. 1 

1.2 Rumusan Masalah ............................................................................................. 3 

1.3 Tujuan ............................................................................................................... 4 

1.3.1 Tujuan Umum ......................................................................................... 4 

1.3.2 Tujuan Khusus ........................................................................................ 4 

1.4 Manfaat ............................................................................................................. 5 

1.4.1 Manfaat Teoritis ...................................................................................... 5 

1.4.2 Manfaat Klinis ........................................................................................ 5 



 

xv 
 

1.4.2 Manfaat Institusi ..................................................................................... 5 

BAB II Tinjauan Pustaka ........................................................................................ 6 

2.1 Penyakit Ginjal Kronik ..................................................................................... 6 

2.2 Patofisiologi Penyakit Ginjal Kronik ................................................................ 8 

2.3 Penatalaksanaan Penyakit Ginjal Kronik ........................................................ 12 

2.4 Terapi Pengganti Ginjal .................................................................................. 13 

2.5 Hemodialisis .................................................................................................... 14 

2.6  Adekuasi Hemodialisis .................................................................................. 16 

2.7 Akses Vaskular Hemodialisis ......................................................................... 18 

2.7.1 Akses Hemodialisis dengan Atriovenous Fistula ......................................... 18 

2.7.2 Akses Hemodialisis dengan Catheter Double Lumen .................................. 19 

2.8 Posisi Tip Catheter Double Lumen ................................................................. 23 

2.9 Resirkulasi Akses ............................................................................................ 26 

2.10 Ureum ............................................................................................................ 31 

BAB III Kerangka Konseptual .............................................................................. 34 

3.1 Kerangka Konseptual ...................................................................................... 34 

3.2 Penjelasan Kerangka Konseptual .................................................................... 34 

3.3 Hipotesis penelitian ......................................................................................... 35 

BAB IV Metode Penelitian ................................................................................... 36 

4.1 Desain Penelitian ............................................................................................. 36 

4.2 Tempat dan Waktu Penelitian ......................................................................... 37 

4.3 Populasi Penelitian .......................................................................................... 37 

4.4 Sampel Penelitian ............................................................................................ 37 

4.5 Kriteria Inklusi dan Eksklusi ........................................................................... 37 

4.5.1 Kriteria Inklusi ...................................................................................... 37 

4.5.2 Kriteria Ekslusi ..................................................................................... 38 

4.6 Cara Pengambilan Sampel .............................................................................. 38 

4.7 Bahan dan Cara Penelitian .............................................................................. 38 

4.7.1 Bahan Penelitian ................................................................................... 38 

4.7.2 Cara Penelitian ...................................................................................... 39 



 

xvi 
 

4.8 Identifikasi Variabel ........................................................................................ 39 

4.9 Definisi Operasional........................................................................................ 40 

4.10 Pengumpulan, Pengolahan dan Analisis  ...................................................... 41 

4.11 Etik Penelitian  .............................................................................................. 41 

BAB V Analisa Data dan Hasil Penelitian ............................................................ 42 

5.1 Karakteristik Sampel ....................................................................................... 43 

5.2 Posisi tip CDL ................................................................................................. 44 

5.3 Resirkulasi Akses ............................................................................................ 44 

5.4 Analisa Data .................................................................................................... 45 

BAB VI Pembahasan ............................................................................................ 47 

6.1 Analisa Karakteristik Sampel  ......................................................................... 47 

6.2 Analisa Posisi Tip CDL .................................................................................. 47 

6.3 Analisa Nilai Resirkulasi Akses  ..................................................................... 48 

6.4 Analisa Korelasi Posisi Tip CDL dengan Kejadian Resirkulasi Akses .......... 49 

BAB VII Kesimpulan dan Saran ........................................................................... 54 

7.1 Kesimpulan ..................................................................................................... 54 

7.2 Saran ................................................................................................................ 54 

DAFTAR PUSTAKA ........................................................................................... 56 

DAFTAR LAMPIRAN ......................................................................................... 61 

 

 

 

 

 

 

 



 

xvii 
 

DAFTAR TABEL 

 

Tabel 2.1. Klasifikasi PGK berdasarkan LFG ……………………... 

Tabel 5.1. Karakteristik Sampel …………….……………………... 

Tabel 5.2. Posisi Tip CDL …. …………………….......................... 

Tabel 5.3. Nilai Kadar Ureum……………….……………………... 

Tabel 5.4. Resirkulasi Akses ..……………….……………………...  

Tabel 5.5. Uji Normalitas …………………….……………………... 

 

 

 

6 

43 

44 

44 

45 

45 

 

 

 

 

         

 

 

 

  



 

xviii 
 

DAFTAR GAMBAR 

 

Gambar 2.1. Skema Nefron……  …………………………….............. 

Gambar 2.2. Proses Patofisiologis Penyakit Ginjal  …………….......... 

Gambar 2.3. Sistem Hemodilisis  …………………………….............. 

Gambar 2.4. Capaian Adekuasi Hemoialisis Berdasarkan URR……… 

Gambar 2.5. Perbedaan Dua Jenis CDL  ……………………………... 

9 

11 

16 

17 

21 

Gambar 2.6. Perbandingan Desain Berbagai CVC Untuk Hemodialisis 

Gambar 2.7. C-length dan Zona Penempatan Kateter Vena Sentral .…... 

Gambar 2.8. Gambaran Skematik Terjadinya Resirkulasi Akses .……. 

Gambar 2.8. Pola Pola Aliran RA, SVC, IVC ……………………… 

Gambar 3.1. Kerangka Konsep…………....………………………… 

Gambar 4.1. Desain Penelitian……………... ……………………… 

Gambar 5.1 Catheter Double Lumen Tipe Step Tip ………………… 

Gambar 5.2. Hasil Analisia Posisi Tip CDL dengan Resirkulasi Akses 

secara  Parametrik……………………………........................................ 

Gambar 6.1.  Gambaran resirkulasi Akses Berdasarkan Posisi Tip 

CDL……………………… …………………….……………………... 

 

 

23 

24 

26 

29 

34 

36 

43 

 

46 

 

51 

  



 

xix 
 

DAFTAR SINGKATAN 
 

IRR  : Indonesian Renal Registry 

PGK  : Penykit Ginjal Kronik 

PGA  : Gangguan ginjal akut 

KDIGO : Kidney Disease: Improving Global Outcomes 

KDOQI : Kidney Disease Outcomes Quality Initiative.  

QB  : quick of blood 

CDL  : Catheter Double Lumen 

SVC  : Superior Vena Cava 

IVC  : Inferior Vena Cava 

RA  : Right Atrium 

TPG  : Terapi Pengganti Ginjal 

AR  : Akses Resirkulasi 

LFG  : Laju Filtrasi Ginjal 

HD  : Hemodialisis 

INS  : Infusion Nursing Society  

AAGBI : Association of Anaesthetists of Great Britain and Ireland  

ESPEN : European Society of Parenteral and Enteral  

BCSH  : British Society for Haematology  

BMI  : Body Mass Index 

BB  : Berat Badan 

TB  : Tinggi Badan 

AVF  : Arteriovenous Fistula 


