
BUSINESS USE

ʄʘʨʯʝʥʢʦ ʉʝʨʛʝʡ ʇʘʚʣʦʚʠʯ

ʅʀʎ ʉʉʍ

ʨʫʢʦʚʦʜʠʪʝʣʴ ʘʢʘʜʝʤʠʢ ʍʫʙʫʣʘʚʘ ɻ.ɻ.

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ

ȰɑɆɗɗɎɝɋɗɐɎɋ Ɏ ɘɋɐəɟɎɋ ɕɖɋɊɗɘɆɈɑɋɓɎɥ ɔ 
ɗɋɖɊɋɝɓɔ-ɑɋɉɔɝɓɔɏ ɉɋɒɔɊɎɓɆɒɎɐɋ

ɕɖɎ ɆɐɘəɆɑɢɓɔɏ ɐɑɆɕɆɓɓɔɏ ɕɆɘɔɑɔɉɎɎ



BUSINESS USE

ɗɋɖɊɋɝɓɔ-ɑɋɉɔɝɓɆɥ ɉɋɒɔɊɎɓɆɒɎɐɆ

1.ʜʘʚʣʝʥʠʝʚ ʢʘʤʝʨʘʭʠ ʩʦʩʫʜʘʭ

2.ʢʦʥʮʝʥʪʨʘʮʠʷʢʠʩʣʦʨʦʜʘ

3.ʤʝʭʘʥʠʯʝʩʢʠʝʭʘʨʘʢʪʝʨʠʩʪʠʢʠʩʠʩʪʝʤʳ

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ

4.ʦʙʴʝʤʥʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʠʝʭʘʨʘʢʪʝʨʠʩʪʠʢʠ

ʢʘʤʝʨʩʝʨʜʮʘ

5.ʩʠʩʪʝʤʥʳʡʧʦʪʦʢʢʨʦʚʠ

6.ʩʦʦʪʥʦʰʝʥʠʝʜʦʩʪʘʚʢʠ/ʧʦʪʨʝʙʣʝʥʠʷ

ʢʠʩʣʦʨʦʜʘ



BUSINESS USE

ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ

1.ʠʥʚʘʟʠʚʥʦʝ ʠʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ

Stephan Hales 1733 ʛʦʜ



ˡ̜̜̠̝́̈̏̃̆̒̏̂̓̉̋̑̉̃̏̊̎̏̑̍́̌̎̏̄̏
̗̝̆̎̓̑́̌̎̏̄̏

̠̃̆̎̏̈̎̏̄̏̅́̃̌̆̎̉

ˢ̔̂̔̌́̃́ ːȢːȢȟ ˙̘́̑̆̎̋̏ ˞Ȣ˜Ȣȟ ˚́̔̍̏̃ ˍȢˎȢȟ ˗̝́̌̎̏̊ ˜Ȣ ˞Ȣ ʀʥʚʘʟʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʢʘʨʜʠʦʭʠʨʫʨʛʠʠ: ʦʩʦʙʝʥʥʦʩʪʠ ʦʮʝʥʢʠ ʜʘʚʣʝʥʠʷ ʥʘʧʦʣʥʝʥʠʷ ʢʘʤʝʨ ʩʝʨʜʮʘ, 2022



˕̠̈̍̆̎̆̎̉̋̑̉̃̏̊ˣˏˑȟ ̖̜́̑́̋̓̆̑̎̆

̠̝̗̅̌̐̆̑̉̋́̑̅̉́̌̎̏̊̋̏̎̒̓̑̉̋̉̉.

ˏ̜̠̒̏̋́́̍̐̌̉̓̔̅́̃̏̌a̎ ̉v, ̑̆̈̋̏̆̒̎̉̇̆̎̉̆̏̓̑̆̈̋̏̃x ̉y ̘̠̗̉̓̉̐̉̎̏̆̅̌̋̏̎̒̓̑̉̋̉̉
̜̙̠̐̏̃̆̎̉̆̅́̃̌̆̎̉̃̐ ̜̜̆̑̉̏̅̒̆̑̆̅̉̎̅̉́̒̓̏̌ɉ̘̜̜̔́̒̓̋̉̋̑̉̃̏̊̐̏̋́̈́̎̐̑̆̑̃̉̒̓̏̊̌̉̎̉̆̊Ɋ
̟̏̂̑́̈̔̓W̉̌M̉-̟̏̂̑́̈̎̔̏̑̍̔̋̑̉̃̏̊̕ȟ̘̓̏̏̓ ̘̗̟̜̌̉́̆̓̋̏̎̒̓̑̉̋̉̐̆̑̉̋́̑̅́̏̓̓́̍̐̏̎́̅.

ˢ̔̂̔̌́̃́ ːȢːȢȟ ˙̘́̑̆̎̋̏ ˞Ȣ˜Ȣȟ ˚́̔̍̏̃ ˍȢˎȢȟ ˗̝́̌̎̏̊ ˜Ȣ ˞Ȣ ˑ̉́̄̎̏̒̓̉̋́ ̉ ̘̌̆̆̎̉̆ ̜̓́̍̐̏̎́̅ ̗̒̆̑̅́ȟ ςπςπ



˕̜̈̍̆̎̆̎̉̆̏̑̍̋̑̕ ̉̃̏̊ˣˏˑ ̐̑ ̗̉̋̏̎̒̓̑̉̋̉̉

̐̆̑̉̋́̑̅́̉ ̘̠̐̏̒̌̆̉̒̒̆̆̎̉̐̆̑̉̋́̑̅́.

ˢ̔̂̔̌́̃́ ːȢːȢȟ ˙̘́̑̆̎̋̏ ˞Ȣ˜Ȣȟ ˚́̔̍̏̃ ˍȢˎȢȟ ˗̝́̌̎̏̊ ˜Ȣ ˞Ȣ ˑ̉́̄̎̏̒̓̉̋́ ̉ ̘̌̆̆̎̉̆ ̜̓́̍̐̏̎́̅ ̗̒̆̑̅́ȟ ςπςπ



BUSINESS USE

ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ

1.ʠʥʚʘʟʠʚʥʦʝ ʠʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ



BUSINESS USE

ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ

1.ʠʥʚʘʟʠʚʥʦʝ ʠʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ
˜̜̑̉̍̆̑ ̏̑̍̕ ̜̖̋̑̉̃ ˣˏˑ ̐̑̉ ̘̜̖̑́̈̌̉̎ 

̖̃́̑̉́̎̓́ ̑̆̒̓̑̉̋̓̉̃̎̏̊ ̉̈̉̏̌̏̄̉̉̕

ˢ̔̂̔̌́̃́ ːȢːȢȟ ˙̘́̑̆̎̋̏ ˞Ȣ˜Ȣȟ ˚́̔̍̏̃ ˍȢˎȢȟ ˗̝́̌̎̏̊ ˜Ȣ ˞Ȣ ˑ̉́̄̎̏̒̓̉̋́ ̉ ̘̌̆̆̎̉̆ ̜̓́̍̐̏̎́̅ ̗̒̆̑̅́ȟ ςπςπ



BUSINESS USE

ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ

1.ʠʥʚʘʟʠʚʥʦʝ ʠʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ

ˢ̔̂̔̌́̃́ ːȢːȢȟ ˙̘́̑̆̎̋̏ ˞Ȣ˜Ȣȟ ˚́̔̍̏̃ ˍȢˎȢȟ ˗̝́̌̎̏̊ ˜Ȣ ˞Ȣ ˑ̉́̄̎̏̒̓̉̋́ ̉ ̘̌̆̆̎̉̆ ̜̓́̍̐̏̎́̅ ̗̒̆̑̅́ȟ ςπςπ



BUSINESS USE

ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ

1.ʠʥʚʘʟʠʚʥʦʝ ʠʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ

ˢ̔̂̔̌́̃́ ːȢːȢȟ ˙̘́̑̆̎̋̏ ˞Ȣ˜Ȣȟ ˚́̔̍̏̃ ˍȢˎȢȟ ˗̝́̌̎̏̊ ˜Ȣ ˞Ȣ ˑ̉́̄̎̏̒̓̉̋́ ̉ ̘̌̆̆̎̉̆ ̜̓́̍̐̏̎́̅ ̗̒̆̑̅́ȟ ςπςπ

˜̝̜̝́̑́̅̏̋̒́̌̎̊̐̔̌̒

˗̜́̇̅̊ ̜̒̐̏̎̓́̎̎̊ ̖̃̅̏ ɉ̘̏̓̍̆̆̎ ̒̓̑̆̌̋́̍̉Ɋ 

̗̐̑̏̃̏̉̑̔̆̓ ̒̎̉̇̆̎̉̆ ̝́̑̓̆̑̉́̌̎̏̄̏ ̠̅́̃̌̆̎̉Ȣ



BUSINESS USE

ʂʦʥʝʯʥʦ-ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʣʝʚʦʤ ʞʝʣʫʜʦʯʢʝ 



BUSINESS USE

ʌʦʨʤʳ ʢʨʠʚʳʭ ʧʨʠ ʨʝʛʫʨʛʠʪʘʮʠʠ 

ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʭ ʢʣʘʧʘʥʦʚ



BUSINESS USE

ʉʝʨʜʝʯʥʦ-ʣʝʛʦʯʥʘʷ ʛʝʤʦʜʠʥʘʤʠʢʘ

ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʬʫʥʢʮʠʠ ʞʝʣʫʜʦʯʢʘ



ʌʦʨʤʘ ʢʨʠʚʦʡ ɼɿʃʂ ʧʨʠ ʄʅ



BUSINESS USE
Ch. Jux, Aostic stenosis estimation. Clinical Lectures. 2016

ʆʮʝʥʢʘ ʛʨʘʜʠʝʥʪʘ

Baumgartner et al. Pressure Recovery in Patients With Aortic Stenosis. JACC Vol. 33, No. 6, 1999



BUSINESS USE
Ch. Jux, Aostic stenosis estimation. Clinical Lectures. 2016

ʆʮʝʥʢʘ ʛʨʘʜʠʝʥʪʘ

Baumgartner et al. Pressure Recovery in Patients With Aortic Stenosis. JACC Vol. 33, No. 6, 1999



ʄʝʪʦʜ ʪʝʨʤʦʜʠʣʶʮʠʠ

ʋʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ:

1. ʇʦʣʥʦʝ ʩʤʝʰʠʚʘʥʠʝ ʠʥʜʠʢʘʪʦʨʘ ʩ ʢʨʦʚʴʶ

2. ʅʝʪ ʧʦʪʝʨʴ ʤʝʞʜʫ ʤʝʩʪʦʤ ʚʚʝʜʝʥʠʷ ʠ ʜʝʪʝʢʮʠʠ

3.ʇʦʩʪʦʷʥʥʳʡ ʧʦʪʦʢ

ʀʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʜʠʩʪʘʣʴʥʳʤ ʪʝʨʤʠʩʪʦʨʦʤ

ɻʨʘʬʠʢ ʊ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʨʝʤʝʥʠ ʜʘʝʪ ʢʨʠʚʫʶ

ɺʳʯʠʩʣʝʥʠʝ ʉɺ ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʷ Stewart-Hamilton



ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʣʝʛʢʠʤ ʵʪʦ ʦʟʥʘʯʘʝʪ:

ʂʨʦʚʦʪʦʢ ʯʝʨʝʟ ʣʝʛʢʠʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ 

ʨʘʟʥʠʮʝ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʘʨʪʝʨʠʦ-

ʚʝʥʦʟʥʦʡ ʩʠʩʪʝʤʝ (ʠʟʤʝʨʝʥʥʦʡ ʜʦ ʠ ʧʦʩʣʝ 

ʣʝʛʢʠʭ) ʠ ʧʦʪʨʝʙʣʝʥʠʶ ʢʠʩʣʦʨʦʜʘ ʟʘ ʠʥʪʝʨʚʘʣ 

ʚʨʝʤʝʥʠ.

Q= VO2/avDO2 = ʉɺ [ʣ/ʤʠʥ]

ʇʨʠʥʮʠʧ ʌʠʢʘ

ʇʦʪʦʢ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʧʦʛʣʦʱʘʝʤʦʛʦ ʠʣʠ ʚʳʜʝʣʷʝʤʦʛʦ ʦʨʛʘʥʦʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʥʦʩʪʠ ʧʨʠʪʦʢʘ ʠ ʦʪʪʦʢʘ 

ʠʥʜʠʢʘʪʦʨʘ.

(1829-1901)



Hb -140
A-VSO2 = 30
±hн Ґ мплϝлΣоϝмΣоп Ґ рс ͣ͡κ͡
˿ˮ Ґ мплκрсҐнΣр ͡κ͙ͣͤκͣн

˾͊ͫ;͔͔͔ͭͫͪ͒;͎͍ͤͦͦ·͋ͪͦͫ͊(͙̅)͟ 
ͫ ͙ͫ ͨͦ͡Έ͍͙͔ͦ͊ͤͣ͒͊ͤͤ͘·ͻ͙ͭ͊͋͡ͼVO2.



ʉʪʨ 42 

˽͔͔͙͔ͦͭͪ͋ͤ͡ ͙ͫͦͪͦ͒͊͟͡



ʄʝʭʘʥʠʯʝʩʢʠʝʭʘʨʘʢʪʝʨʠʩʪʠʢʠ

ʩʠʩʪʝʤʳʢʨʦʚʦʦʙʨʘʱʝʥʠʷ



ʄʝʭʘʥʠʯʝʩʢʠʝʭʘʨʘʢʪʝʨʠʩʪʠʢʠʩʠʩʪʝʤʳ

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ-ʦʩʥʦʚʥʳʝʜʝʪʝʨʤʠʥʘʥʪʳʉɺ

Ernest Starling: ʩʝʨʜʮʝ 

ʚʳʙʨʘʩʳʚʘʝʪ ʪʦʣʴʢʦ ʪʦʪ 

ʦʙʴʝʤ, ʢʦʪʦʨʳʡ ʢ ʥʝʤʫ 

ʚʦʟʚʨʘʱʘʝʪʩʷ.



BUSINESS USE

Rp = 
ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʃɸ - ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʚ ʃʇ

[ʝʜ. ɺʫʜʘ / x 80 (ʜʠʥ x ʩ x ʩʤ-5)]

ʥʦʨʤʘ < 3 ʝʜ. ɺʫʜʘ (< 250 ʜʠʥ x ʩ x ʩʤ-5)

Rs = 
ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ  ɸʦ - ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʚ ʇʇ

[ʝʜ. ɺʫʜʘ / x 80 (ʜʠʥ x ʩ x ʩʤ-5)]

ʥʦʨʤʘ 10-15 ʝʜ. ɺʫʜʘ (800 - 1200 ʜʠʥ x ʩ x ʩʤ-5)

Qp 

Qs 

Ch. Jux, Hemodinamic estimation. Clinical Lectures. 2016



BUSINESS USE

t±wL  ͔͔͔ͣͤ с ²ƻƻŘϝͣн ͍ ͫͦ;͔͙͙ͭ͊ͤ ͫ 
ͫͦͦͭͤͦ΄͔͙͔ͤͣ wǇκwǎ ғлΣо

͍͙̂ͫͦ͡Ύ ͤͦͪͣ͊͡Έ͎ͤͦͦ ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ 
͔͔ͫͪ͒;ͤͦ-͔͎ͦ͡;͚ͤͦ ͎͔͙͙͙ͣͦ͒ͤ͊ͣ͟ 



BUSINESS USE

t±wL ͦͭ с ͒ͦ ф ͔͙͙͒ͤͼ ˤͯ͒͊ϝͣн ͙ͨͪ ͫͦͦͭͤͦ΄͔͙͙ͤ 
wǇΥwǎ ͙͔ͨͪͣͪͤͦ ͦͭ лΣо ͒ͦ лΣр ͙ͨͪ ͙ͤ͊͡;͙͙ ͔ͪ͊͟ͼ͙͙ 
͔͎ͦ͡;ͤ·ͻ ͍ͫͦͫͯ͒ͦ ͤ͊ ͍͙͊ͦ͒͊ͭ͊ͭͦͪ͘͡· ό˻нΣ bhύΥ
-˿͙͔͙͔ͤ͗ͤ t±wL ͤ͊ нл҈
-˿͙͔͙͔ͤ͗ͤ ͙͔ͨͪͣͪͤͦ ͤ͊ нл҈ ͫͦͦͭͤͦ΄͔͙ͤΎ wǇΥwǎ
-˻ͦͤ͟;͔͊ͭ͡Έͤ·͚ t±wL ғ с ͔͙͙͒ͤͼ ˤͯ͒͊ϝͣн
-˻ͦͤ͟;͔͊ͭ͡Έ͔ͤͦ ͫͦͦͭͤͦ΄͔͙͔ͤ t±wΥ{±w ғлΣоΦ

͍͙̂ͫͦ͡Ύͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ͔͔ͫͪ͒;ͤͦ-͔͎ͦ͡;͚ͤͦ
͎͔͙͙͙͙͙ͣͦ͒ͤ͊ͣͨͪͤ͊͟͡;͙͙͎͙͙ͨ͊ͭͦͦ͡



BUSINESS USE

ʂʘʨʜʠʦʧʫʣʴʤʦʥʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ









ʆʙʴʝʤʥʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʠʝʭʘʨʘʢʪʝʨʠʩʪʠʢʠ

ʢʘʤʝʨʩʝʨʜʮʘ



ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʝ 

ʩʦʙʳʪʠʷ

+

ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʩʦʙʳʪʠʷ

ɺʥʫʪʨʠʫʪʨʦʙʥʦʝʨʘʟʚʠʪʠʝ

ʢʘʨʜʠʘʣʴʥʳʭʩʪʨʫʢʪʫʨ



Intrauterine hemodynamics influences on

aortic arch in fetus 

Hubulava G.G., Marchenko S.P., Naumov A.B. Influence of intrauterine hemodynamics on the C segment of the aortic arch in the fetus. Ros Vestn 

Perinatol i Pediatr 2021; 66:(4): 45ï52). DOI: 10.21508/1027ï4065ï2021ï66ï4ï45ï52

dʉ=0,59*LVEDV+ 2,8 (95% CI 0,2-0,98)



Intrauterine hemodynamics influences on

aortic arch in fetus 

dʉ=0,76*SVLV+ 2,8 (95% CI 0,2-1,3)

Hubulava G.G., Marchenko S.P., Naumov A.B. Influence of intrauterine hemodynamics on the C segment of the aortic arch in the fetus. Ros Vestn 
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dʉ=0,59*AV+ 1,3 (95% CI 0,22-0,95)

Hubulava G.G., Marchenko S.P., Naumov A.B. Influence of intrauterine hemodynamics on the C segment of the aortic arch in the fetus. Ros Vestn 
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dʉ=0,76*SVLV+ 2,8 (95% CI 0,2-1,3)

dʉ=0,59*LVEDV+ 2,8 (95% CI 0,2-0,98)

dʉ=0,59*AV+ 1,3 (95% CI 0,22-0,95)
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ʄ Min Max 95% CI

LVEDV 1.6 0.8 3.6 (1.3; 1.8)

AV 0.4 0.26 0.54 (0.38; 0.43)

LV SV 1.3 0.3 2.2 (1.1; 1.4)

Arch segmentʉ 3.75 2.4 5.9 (3.47; 4.03)



˽͔ͦͫ͡ ͍͔͊ͪ͘΄͔͙ͤΎ
Ή͙͎͔͔ͣ͋ͪͦͤ͊͘Σ͔ͪ͊ͣͪ͘·
͙͍͊ͪ͒ͦ͊ͫͯ͟͟͡Ύͪͤ·ͻͫͭͪͯͭͯͪ͟
ό͔͔͊ͣͪͫ͟ ͪ͒ͼ͊Σ͍͊ͨ͊ͤͦ͟͡Σ
͍ͫͦͫͯ͒ͦύͦ ͔͔ͨͪ͒͡ΎΌͭͫΎ
͍͙ͨͦͭͦͦͣͪͦ͟͟.



ʅʆʈʄɸ ʂɼʀ ʃɾ (n=2200)

A.A. Sokolov, E.V. Krivoshchekov Prognostic value of the size of the left ventricle in certain 

congenital diseases in children, myths and reality // materials of the regional scientific and 

practical conference ñcyanotic nose diseases. Clinic, diagnostics, modern treatment methods 

"(13-14 december 2007), Tomsk, TOMSK, NRMC CARDIOLOGY RESEARCH INSTITUTE

ʚʦʟʨʘʩʪʥʦʨʤʘ ʂɼʀ ʃɾ

1-2 days 21.2 Ñ3.1 ml/m2

30 days 27.3 Ñ1.6 ml/m2

1 to 2 years 35.2 Ñ1.4 ml/m2

over 15 years 53.2 Ñ6.8 ml/m2

˻ͼ͔ͤ͊͟ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͎ͫͦͦ͟ ͫͭ͊ͭͯͫ͊



LV long axis



Lang RM, Bierig M, DevereuxRB et al. Recommendationsfor chamberquantification: a report

from the AmericanSocietyof EchocardiographyôsGuidelinesand StandardsCommitteeand the

ChamberQuantificationWriting Group,developedin conjunctionwith the EuropeanAssociation

of Echocardiography,a branchof the EuropeanSocietyof Cardiology. J Am Soc Echocardiogr

2005;18:1440ï63.
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Lang RM, Bierig M, DevereuxRB et al. Recommendationsfor chamberquantification: a report
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ChamberQuantificationWriting Group,developedin conjunctionwith the EuropeanAssociation

of Echocardiography,a branchof the EuropeanSocietyof Cardiology. J Am Soc Echocardiogr

2005;18:1440ï63.
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m. Lancisi
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ɸʜʘʧʪʠʨʦʚʘʥʦ ʠʟ: McLellan, S. A., and T. S. Walsh. "Oxygen delivery and haemoglobin."Continuing Education in Anaesthesia Critical Care & Pain 4.4 (2004): 123-126.

˻ͼ͔ͤ͊͟ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͎ͫͦͦ͟ ͫͭ͊ͭͯͫ͊



͔͡;͔͙͔ͤ ͤ͊ ͍͔ͦͫͤͦ 
ͦͼ͔͙ͤ͟ ˿ˮ

Pearse RM et al JAMA. 2014

- мс҈ ͙͔͙͔ͫͤ͗ͤ ͔͙͚ͦͫͦ͗ͤͤ͡ ͙ 
ол ͒ͤΦ ͔ͭ͊͡͡Έ͙ͤͦͫͭ

- ͍ ммΦс ͪ͊͘ мул ͒ͤΦ ͔ͭ͊͡͡Έ͙ͤͦͫͭ 



Janotka and Ostadal, Molecular and Cellular Biochemistry 2021

Russell et al, J. Clin. Med. 2020

ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠʡ 
ʤʦʥʠʪʦʨʠʥʛ



A Practical Handbook on Pediatric Cardiac 
Intensive Care Therapy, Springer 2019

Critical DO2

˸͙ͪͦ͟ͼ͙ͪͯ͟͡͡Ύͼ͙ΎΣ Ή͔͙͚ͤ͒ͦͭ͡ ͙ ͙͒ͫͺͯͤ͟ͼ͙Ύ ͎͍ͦͪ͊ͤͦ



͔͙͚̏ͤ͒ͦͭ͡ мнлл ͎
ͨͦ͡΅͊͒Έ р ͣ͟н



¢łƴŎȊƻǎ YΣ bŞƳŜǘƘ aΣ aƻƭƴłǊ ½
Ann. Up. in Int. Care and Em. Med. 2014, pp. 355-65
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n



JAMA, 1998

ñʉʆɺʈɽʄɽʅʅʓɽ ʇʈɽɼʉʊɸɺʃɽʅʀʗò ʆɹ ʋʈʆɺʅɽ ɻɽʄʆɻʃʆɹʀʅɸéé.


