
__________________________________________________________________________________ 

MORPHOLOGIA • 2018 • Ɍɨɦ 12 • № 3 
 

0 



__________________________________________________________________________________ 

MORPHOLOGIA • 2018 • Ɍɨɦ 12 • № 3 
 

1 

 ISSN 1997-9665 
 
 
 

 

2018 • Ɍɨɦ 12 • ɇɨɦɟɪ 3 
 

ɇɚɭɤɨɜɢɣ ɮɚɯɨɜɢɣ ɟɥɟɤɬɪɨɧɧɢɣ ɠɭɪɧɚɥ ȼɫɟɭɤɪɚʀɧɫɶɤɨʀ ɝɪɨɦɚɞɫɶɤɨʀ ɨɪɝɚɧɿɡɚɰɿʀ  
„ɇɚɭɤɨɜɟ ɬɨɜɚɪɢɫɬɜɨ ɚɧɚɬɨɦɿɜ, ɝɿɫɬɨɥɨɝɿɜ, ɟɦɛɪɿɨɥɨɝɿɜ ɿ ɬɨɩɨɝɪɚɮɨɚɧɚɬɨɦɿɜ ɍɤɪɚʀɧɢ” 

ɉɟɪɿɨɞɢɱɧɿɫɬɶ ɜɢɞɚɧɧɹ – 4 ɪɚɡɢ ɧɚ ɪɿɤ 
Ɂɚɫɧɨɜɧɢɤɢ: 

ȼȽɈ «ɇɚɭɤɨɜɟ ɬɨɜɚɪɢɫɬɜɨ ɚɧɚɬɨɦɿɜ, ɝɿɫɬɨɥɨɝɿɜ, ɟɦɛɪɿɨɥɨɝɿɜ ɿ ɬɨɩɨɝɪɚɮɨɚɧɚɬɨɦɿɜ ɍɤɪɚʀɧɢ» 

ȾɁ «Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɚ ɦɟɞɢɱɧɚ ɚɤɚɞɟɦɿɹ Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɯɨɪɨɧɢ ɡɞɨɪɨɜ’ɹ ɍɤɪɚʀɧɢ» 
 

 

ȱɧɞɟɤɫɚɰɿɹ ɠɭɪɧɚɥɭ: 
 «ІLM CКЭКХШР – US ІКЭТШЧКХ LТЛrКrв ШП MОНТМТЧО» (СЭЭЩ://ааа.ЧМЛТ.Чlm.nih.gov/nlmcatalog) 

«Medical Journals LТЧФs» (СЭЭЩ://ааа.ЦОНТМКХ-journals-links.com) 

«CiteFactor Academic Scientific Journals» (СЭЭЩ://ааа.МТЭОПКМЭШr.ШrР) 
Ɇɿɠɧɚɪɨɞɧɚ ɧɚɭɤɨɦɟɬɪɢɱɧɚ ɛɚɡɚ «Ɋɨɫɿɣɫɶɤɢɣ ɿɧɞɟɤɫ ɧɚɭɤɨɜɨɝɨ ɰɢɬɭɜɚɧɧɹ» (СЭЭЩ://ОХТЛrКrв.rЮ)  
ɉɨɬɨɱɧɢɣ ɿɦɩɚɤɬ-ɮɚɤɬɨɪ – 0,170 
 
Ⱥɬɟɫɬɨɜɚɧɢɣ ɹɤ ɩɟɪɿɨɞɢɱɧɟ ɟɥɟɤɬɪɨɧɧɟ ɧɚɭɤɨɜɟ ɜɢɞɚɧɧɹ ɜ ɝɚɥɭɡɿ ɦɟɞɢɱɧɢɯ ɧɚɭɤ ɿ ɜɤɥɸɱɟɧɢɣ ɞɨ ɉɟɪɟɥɿ-
ɤɭ ɧɚɭɤɨɜɢɯ ɮɚɯɨɜɢɯ ɜɢɞɚɧɶ ɍɤɪɚʀɧɢ, ɜ ɹɤɢɯ ɦɨɠɭɬɶ ɩɭɛɥɿɤɭɜɚɬɢɫɹ ɨɫɧɨɜɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɢɫɟɪɬɚɰɿɣɧɢɯ 
ɪɨɛɿɬ (ɇɚɤɚɡ Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ ɜɿɞ 10.10.β01γ ɪ. № 1411).  
 

ɋɜɿɞɨɰɬɜɨ ɩɪɨ ɞɟɪɠɚɜɧɭ ɪɟєɫɬɪɚɰɿɸ № β6 ɜɿɞ β5.04.β014 ɪ. 
 

   

Ƚɨɥɨɜɧɢɣ ɪɟɞɚɤɬɨɪ  ȼɿɞɩɨɜɿɞɚɥɶɧɢɣ ɫɟɤɪɟɬɚɪ 
 

Ɍɜɟɪɞɨɯɥɿɛ ȱ.ȼ. 
 

  

ɉɨɬɨɰɶɤɚ Ɉ.ɘ. 
 

Ɋɟɞɚɤɰɿɣɧɚ ɤɨɥɟɝɿɹ 
 

Ȼɨɧɞɚɪɟɧɤɨ ȱ.Ɇ., Ȼɨɧɞɚɪɟɧɤɨ Ɉ.Ɉ., Ƚɪɚɞɨɜ Ɉ.ȼ., ɀɚɧ Ɂɿ, ȱɧɞɠɢɤɭɥɹɧ Ⱥ.Ⱥ., Ʉɚɤɬɭɪɫɶɤɢɣ Ʌ.ȼ., Ʉɨɜɚɥɶɱɭɤ 
Ɉ.ȱ., Ʌɭɝɨɜɫɶɤɢɣ ɋ.ɉ., Ʌɭɰɢɤ Ɉ.Ⱦ., Ɇɟɞɜɟɞєɜ Ɇ.ȼ., Ɇɿɲɚɥɨɜ ȼ.Ⱦ., ɉɨɝɨɪєɥɨɜ Ɇ.ȼ., ɋɭɥɚєɜɚ Ɉ.Ɇ., Ɍɭ-
ɦɚɧɫɶɤɢɣ ȼ.Ɉ., ɑɚɣɤɨɜɫɶɤɢɣ ɘ.Ȼ., ɒɩɨɧɶɤɚ ȱ.ɋ. 
 

Ɋɟɞɚɤɰɿɹ 
 

Ȼɨɧɞɚɪɟɧɤɨ ɇ.ɋ. (ɫɟɤɪɟɬɚɪ ɪɟɞɚɤɰɿʀ), ȱɜɚɧɱɟɧɤɨ Ɇ.ȼ., Ʉɨɛɟɡɚ ɉ.Ⱥ., Ʌɚɩɫɚɪɶ Ƚ.ɋ., Ɋɭɞɚɤɨɜɚ ȼ.ȼ., ɒɟɜɱɟ-
ɧɤɨ Ʉ.Ɇ., ɒɩɢɰɹ ɘ.ȼ.  
 
 

Ɉɝɥɹɞɨɜɿ, ɩɪɨɛɥɟɦɧɿ ɣ ɨɪɢɝɿɧɚɥɶɧɿ ɫɬɚɬɬɿ ɪɟɰɟɧɡɭɸɬɶɫɹ. ɀɭɪɧɚɥ ɩɭɛɥɿɤɭє ɧɚɭɤɨɜɿ ɪɨɛɨɬɢ ɦɨɪɮɨɥɨɝɿɜ, ɚ 
ɬɚɤɨɠ ɪɟɡɭɥɶɬɚɬɢ ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɮɚɯɿɜɰɿɜ ɿɧɲɢɯ ɫɩɟɰɿɚɥɶɧɨɫɬɟɣ. 
 

ȼɢɞɚєɬɶɫɹ ɿ ɪɟɤɨɦɟɧɞɭєɬɶɫɹ ɞɥɹ ɜɿɥɶɧɨɝɨ ɩɨɲɢɪɟɧɧɹ ɦɟɪɟɠɟɸ IЧЭОrЧОЭ ɡɝɿɞɧɨ ɡ ɪɿɲɟɧɧɹɦ ɜɱɟɧɨʀ ɪɚɞɢ ȾɁ 
«Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɚ ɦɟɞɢɱɧɚ ɚɤɚɞɟɦɿɹ ɆɈɁ ɍɤɪɚʀɧɢ» (ɩɪɨɬɨɤɨɥ № 3 ɜɿɞ 27 ɜɟɪɟɫɧɹ 2018 ɪɨɤɭ). 
ɉɿɞɩɢɫɚɧɨ ɞɨ ɞɪɭɤɭ 28.09.2018 ɪ. ɍɦɨɜɧ. ɞɪɭɤ. ɚɪɤ. 26.  

 

 

Ⱥɞɪɟɫɚ ɪɟɞɚɤɰɿʀ: 49005, ɦ. Ⱦɧɿɩɪɨ, ɜɭɥ. ɋɟɜɚɫɬɨɩɨɥɶɫɶɤɚ, 19, ɪɟɞɚɤɰɿɹ ɠɭɪɧɚɥɭ „Morphologia”. 
Ɍɟɥ.: +380974584284. E-mail: morphology@dsma.dp.ua 
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ɇɚɭɱɧɵɣ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɷɥɟɤɬɪɨɧɧɵɣ ɠɭɪɧɚɥ ȼɫɟɭɤɪɚɢɧɫɤɨɣ ɨɛɳɟɫɬɜɟɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

"ɇɚɭɱɧɨɟ ɨɛɳɟɫɬɜɨ ɚɧɚɬɨɦɨɜ, ɝɢɫɬɨɥɨɝɨɜ, ɷɦɛɪɢɨɥɨɝɨɜ ɢ ɬɨɩɨɝɪɚɮɨɚɧɚɬɨɦɨɜ ɍɤɪɚɢɧɵ" 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɢɡɞɚɧɢɹ – 4 ɪɚɡɚ ɜ ɝɨɞ 

ɍɱɪɟɞɢɬɟɥɢ: 
ȼɈɈ «ɇɚɭɱɧɨɟ ɨɛɳɟɫɬɜɨ ɚɧɚɬɨɦɨɜ, ɝɢɫɬɨɥɨɝɨɜ, ɷɦɛɪɢɨɥɨɝɨɜ ɢ ɬɨɩɨɝɪɚɮɨɚɧɚɬɨɦɨɜ ɍɤɪɚɢɧɵ» 

Ƚɍ «Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɚɹ ɦɟɞɢɰɢɧɫɤɚɹ ɚɤɚɞɟɦɢɹ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɍɤɪɚɢɧɵ» 
 

 

ɂɧɞɟɤɫɚɰɢɹ ɠɭɪɧɚɥɚ: 
«ІLM CКЭКХШР – US ІКЭТШЧКХ LТЛrКrв ШП MОНТМТЧО» (СЭЭЩ://ааа.ЧМЛТ.ЧХЦ.ЧТС.РШЯ/ЧХЦМКЭКХШР) 
«MОНТМКХ JШЮrЧКХs LТЧФs» (СЭЭЩ://ааа.ЦОНТМКХ-journals-links.com) 

«CТЭОFКМЭШr AМКНОЦТМ SМТОЧЭТПТМ JШЮrЧКХs» (СЭЭЩ://ааа.МТЭОПКМЭШr.ШrР) 
Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɤɨɦɟɬɪɢɱɟɫɤɚɹ ɛɚɡɚ «Ɋɨɫɫɢɣɫɤɢɣ ɢɧɞɟɤɫ ɧɚɭɱɧɨɝɨ ɰɢɬɢɪɨɜɚɧɢɹ» (СЭЭЩ://ОХТЛrКrв.rЮ) 
Ɍɟɤɭɳɢɣ ɢɦɩɚɤɬ-ɮɚɤɬɨɪ – 0,170 

 
Ⱥɬɬɟɫɬɨɜɚɧ ɤɚɤ ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɷɥɟɤɬɪɨɧɧɨɟ ɧɚɭɱɧɨɟ ɢɡɞɚɧɢɟ ɜ ɨɛɥɚɫɬɢ ɦɟɞɢɰɢɧɫɤɢɯ ɧɚɭɤ ɢ ɜɤɥɸɱɟɧ ɜ 
ɉɟɪɟɱɟɧɶ ɧɚɭɱɧɵɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢɡɞɚɧɢɣ ɍɤɪɚɢɧɵ, ɜ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɩɭɛɥɢɤɨɜɚɬɶɫɹ ɪɟɡɭɥɶɬɚɬɵ 
ɞɢɫɫɟɪɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ (ɉɪɢɤɚɡ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ ɍɤɪɚɢɧɵ ɨɬ 10.10.β01γ ɝ. № 1411). 
 

ɋɜɢɞɟɬɟɥɶɫɬɜɨ ɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ № β6 ɨɬ β5.04.β014 ɝ. 
 

   

Ƚɥɚɜɧɵɣ ɪɟɞɚɤɬɨɪ  Ɉɬɜɟɬɫɬɜɟɧɧɵɣ ɫɟɤɪɟɬɚɪɶ 
 

Ɍɜɟɪɞɨɯɥɟɛ ɂ.ȼ. 
 

 

 

 

ɉɨɬɨɰɤɚɹ Ɉ.ɘ. 
 

Ɋɟɞɚɤɰɢɨɧɧɚɹ ɤɨɥɥɟɝɢɹ 
 

Ȼɨɧɞɚɪɟɧɤɨ ɂ.ɇ., Ȼɨɧɞɚɪɟɧɤɨ Ⱥ.Ⱥ., Ƚɪɚɞɨɜ Ɉ.ȼ., ɀɚɧ Ɂɿ, ɂɧɞɠɢɤɭɥɹɧ Ⱥ.Ⱥ., Ʉɚɤɬɭɪɫɤɢɣ Ʌ.ȼ., Ʉɨɜɚɥɶɱɭɤ 
Ⱥ.ɂ., Ʌɭɝɨɜɫɤɨɣ ɋ.ɉ., Ʌɭɰɢɤ Ⱥ.Ⱦ., Ɇɟɞɜɟɞɟɜ Ɇ.ȼ., Ɇɢɲɚɥɨɜ ȼ.Ⱦ., ɉɨɝɨɪɟɥɨɜ Ɇ.ȼ., ɋɭɥɚɟɜɚ Ɉ.ɇ., Ɍɭ-
ɦɚɧɫɤɢɣ ȼ.Ⱥ., ɑɚɣɤɨɜɫɤɢɣ ɘ.Ȼ., ɒɩɨɧɶɤɚ ɂ.ɋ. 
 

Ɋɟɞɚɤɰɢɹ 
 

Ȼɨɧɞɚɪɟɧɤɨ ɇ.ɋ. (ɫɟɤɪɟɬɚɪɶ ɪɟɞɚɤɰɢɢ), ɂɜɚɧɱɟɧɤɨ Ɇ.ȼ., Ʉɨɛɟɡɚ ɉ.Ⱥ., Ʌɚɩɫɚɪɶ Ⱥ.ɋ., Ɋɭɞɚɤɨɜɚ ȼ.ȼ., 
ɒɟɜɱɟɧɤɨ ȿ.ɇ., ɒɩɵɰɹ ɘ.ȼ.  
 
 

 

Ɉɛɡɨɪɧɵɟ, ɩɪɨɛɥɟɦɧɵɟ ɢ ɨɪɢɝɢɧɚɥɶɧɵɟ ɫɬɚɬɶɢ ɪɟɰɟɧɡɢɪɭɸɬɫɹ. ɀɭɪɧɚɥ ɩɭɛɥɢɤɭɟɬ ɧɚɭɱɧɵɟ ɪɚɛɨɬɵ ɦɨɪ-
ɮɨɥɨɝɨɜ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɩɟɰɢɚɥɢɫɬɨɜ ɞɪɭɝɢɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ. 
 

ɂɡɞɚɟɬɫɹ ɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɫɜɨɛɨɞɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜ ɫɟɬɢ IЧЭОrЧОЭ ɩɨ ɪɟɲɟɧɢɸ ɭɱɟɧɨɝɨ ɫɨɜɟɬɚ 
Ƚɍ «Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɚɹ ɦɟɞɢɰɢɧɫɤɚɹ ɚɤɚɞɟɦɢɹ ɆɁ ɍɤɪɚɢɧɵ» (ɩɪɨɬɨɤɨɥ № 3 ɨɬ 27 ɫɟɧɬɹɛɪɹ 2018 ɝɨɞɚ). 
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Dudenko V.G., Vdovichenko V.I., Korobka I.M. Clinical morphometry of male’s diaphragm in the sagittal plane. 
ABSTRACT. Background. Individual spatial topography of the diaphragm is of great importance for understanding the 

organization of the body in a particular clinical case. For diagnostic and particularly therapeutic manipulation knowledge of 

the individual characteristics of each patient is required. This knowledge allows you to avoid damage to the internal organs of 
the abdominal and thoracic cavities when they puncture (catheterization) and more accurately determine the localization of 
the pathological process, choose the method further surgical or conservative treatment. Objectve. The purpose of our re-
search was determination of the individual characteristics of the spatial topography of the human diaphragm in two vertical 
planes — sagittal and frontal based on SCT-research depending on gender, age and somatotype. Methods. According to the 
results of the measurements reveal the presence (or absence) of the relationship between individual characteristics and spatial 
topography of gender, age and the type of body structure. Results. The resulting data were also used to make individual 3D 

modeling programs for human diaphragm. Material the data of 75 patients surveyed in the last 2 years about various diseases 
of the abdominal and thoracic cavities. Any diaphragm with pathology was excluded. Analysis and image processing were 
performed on a workstation "HP-Z820" c using the specialized program "Vitrea 2". Gender-based cases were: male – 61 and 
female – 14 cases. Age interval from 26 to 82 years old, according to the type of the structure revealed the following relation-
ships — male hypersthenics — 35%, normosthenics — 60%, asthenics — 15%; for female following ratio was 30%, 50% 
and 20% resp. Type of body structure was determined by the index of Pinue. Due to the limited amount of messages we do 
not give all the findings are limited to the minimum and maximum values. The height of the cupola of a diaphragm and an-
gles of its attachment in the sagittal plane have been calculated. The study of angles of attachment of the human diaphragm in 

the sagittal plane was made along next lines: vertebral (vl), paravertebral (pvl), scapular (sl) and posterior axillary (pal) lines 
for left side and the same lines except vertebral line for right side of body. Statistical analysis of the measurements revealed 
little correlation between the age and height of diaphragmatic cupolas in male. Other parameters were not correlated with the 
studied values (sex and type of body structure). Conclusion. Individual spatial topography of the diaphragm is highly varia-
ble and is practically independent of sex, age and type of body structure. In some cases (10%) in both sexes the height of the 
cupola of the diaphragm more on the left side than the right. Obtained data should be taken into account in the interpretation 
of X-ray research data and performing thoracentesis left. 
Key words: morphometry, topography, attachment angle of diaphragm. 
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Introduction 
Individual spatial topography of the diaphragm 

is of great importance for understanding the organi-

zation of the body in a particular clinical case [5]. 

For diagnostic and particularly therapeutic manipu-

lation knowledge of the individual characteristics of 
each patient is required. This knowledge allows you 

to avoid damage to the internal organs of the ab-

dominal and thoracic cavities when they puncture 

(catheterization) and more accurately determine the 

localization of the pathological process, choose the 

method further surgical or conservative treatment 

[6,7]. 

Objective 
The purpose of our research was determination 

of the individual characteristics of the spatial topog-

raphy of the human diaphragm in two vertical planes 

— sagittal and frontal based on SCT-research de-
pending on gender, age and somatotype [1,2]. 

According to the results of the measurements 

reveal the presence (or absence) of the relationship 

between individual characteristics and spatial topog-

raphy of gender, age and the type of body structure. 

The resulting data were also used to make individual 
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3D modeling programs for human diaphragm [3,4]. 

Material and methods 
Material the data of 75 patients surveyed in the 

last 2 years about various diseases of the abdominal 

and thoracic cavities. Any diaphragm with pathology 

was excluded. Analysis and image processing were 

performed on a workstation "HP-Z820" c using the 

specialized program "Vitrea 2". 

Gender-based cases were: male – 61 and female 
– 14 cases. Age interval from 26 to 82 years old, 

according to the type of the structure revealed the 

following relationships — male hypersthenics — 

35%, normosthenics — 60%, asthenics — 15%; for 

female following ratio was 30%, 50% and 20% resp. 

Type of body structure was determined by the index 

of Pinue. Due to the limited amount of messages we 

do not give all the findings are limited to the mini-

mum and maximum values. 

The height of the cupola of a diaphragm and 

angles of its attachment in the sagittal plane have 

been calculated.  

The study of angles of attachment of the human 

diaphragm in the sagittal plane was made along next 

lines: vertebral (vl), paravertebral (pvl), scapular (sl) 

and posterior axillary (pal) lines for left side and the 
same lines except vertebral line for right side of 

body. 

Presentation data show values of 2 angles of at-

tachment of the human diaphragm in the sagittal 

plane in male on indicated lines: for the anterior (as) 

and posterior (ps) surfaces (Fig. 1). 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
Fig. 1. Angles of attachment of the human diaphragm in the sagittal plane on the level of left scapular line.  

 

Results and discussion 
The data of the minimum and maximum values 

of the angle of attachment of the diaphragm in males 
are given in table 1. 

Some values of the attachment of the dia-

phragm along the vertebral line (anterior surface) 

were met repeatОНХв. TСЮs, ЭСО ЯКХЮО ШП 50.0° - 3 

cases (46 years old, asthenic, 37 years old, 

normosthenic and 73 years old, hyЩОrsЭСОЧТМ), 5β.γ° 
- 3 cases (80 years old, hypersthenic, 69 years old, 

hypersthenic and 76 years old, norЦШsЭСОЧТМ), 65.0° 
- 2 cases (79 years old, normosthenic and 80 years 

ШХН, КsЭСОЧТМ), 71.6° - 3 cases (43 years old, 

normosthenic, 63 years old, hypersthenic and 75 

вОКrs ШХН, ЧШrЦШsЭСОЧТМ), 7β.1° - 4 cases (74 years 
old, hypersthenic, 71 years old, normosthenic, 38 

КЧН 6γ вОКrs ШХН, КsЭСОЧТМs), 76.0° - 3 observations 

(60 years old, asthenic, 66 and 53 years old, 

hypersthenics). 
The greatest number of values is noted in the 

rКЧРО ПrШЦ 70° ЭШ 80°. SЮМС МКsОs аОrО 17 (β8.γ%). 
IЧ ЭСО rКЧРО ПrШЦ 50° ЭШ 60°, 14 (βγ.γ%) МКsОs аОrО 
detected.  

The second value along the vertebral line (pos-

terior surface) for male were the following values: 

9.β° - 2 cases (44 years old, asthenic and 66 years 

ШХН, СвЩОrsЭСОЧТМ), 1γ.1° - 2 cases (59 years old, 

СвЩОrsЭСОЧТМ КЧН 58 вОКrs ШХН, КsЭСОЧТМ), β4.6° - 2 

cases (59 years old, hypersthenic and 66 years old, 

ЧШrЦШsЭСОЧТМ), β5.5° - 2 cases (43 and 67 years old, 

hypersthenics). 
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Table 1 

Minimum and maximum values of the angle of attachment of the diaphragm for male in the sagittal plane 

 

 
line 

Asthenics Normosthenics Hypersthenics 

min max min max min max 

vl (grad.) 
as 

ps 

β6,4° 58,6° γγ,6° 95,4° β9,6° 60,0° 

5,β° 40,β° 10,0° 4γ,4° 9,β° 48,4° 

Left pvl 

(grad.) 

as 

ps 

γ5,7° 91,0° β7,7° 89,β° 15,0° 0β,8° 

β0,5° 75,0° βγ,γ° 76,5° 17,1° 80,6° 

Left sl 

(grad.) 

as 

ps 

β7,β° 8γ,5° γ8,4° 106,0° 41,5° 01,8° 

β7,1° 75,6° βγ,γ° 66,1° β4,0° 69,1° 
Left pal 

(grad.) 

as 

ps 

β7,β° 9β,6° 38,4° 106,0° 41,5° 01,8° 

β4,0° 75,5° 16,1° 54,1° βγ,1° 51,7° 

Right pvl 

(grad.) 

as 

ps 

γβ,6° 74,4° 16,1° 7γ,5° 4β,4° 85,γ° 

γβ,9° 80,5° β4,1° 76,1° 17,5° 7β,5° 

Right sl 
(grad.) 

as 
ps 

β8,β° 66,0° β1,7° 65,β° γ6,γ° 75,7° 

β4,1° 69,7° β1,5° 70,4° β9,7° 74,5° 

Right pal 

(grad.) 

as 

ps 

ββ,1° 46,0° 16,6° 68,5° 19,5° 76,6° 

β0,4° 6γ,0° β1,5° 81,7° β4,8° 75,5° 

 

The most frequent values were in the interval 
ПrШЦ 10° ЭШ β0° - 21 cases, which was 35% and in 

ЭСО ТЧЭОrЯКХ ПrШЦ β0° ЭШ γ0° - 13 cases (21.6%). 

Thus, ТЧ ЭСО rКЧРО ПrШЦ 10° ЭШ γ0° - 56.6% of all 

cases were notated. 

SШЦО МКsОs аОrО ПШЮЧН ТЧ ЭСО ТЧЭОrЯКХ ПrШЦ 60° 
ЭШ 70° - 11 МКsОs (18.γ%). IЧ ЭСО ТЧЭОrЯКХ ПrШЦ 70° ЭШ 
90° ЭСОrО аОrО 16 МКsОs (β6.6%). TСЮs, 44.9% ШП 
ШЛsОrЯКЭТШЧs аОrО ТЧ ЭСО rКЧРО ПrШЦ 60° ЭШ 90°. A 
total were made 42 measurements in male.  

The second values for male along the left para-

vertebral line are the next: several values were re-

ЩОКЭОН. TСТs Тs 40.0° - 2 cases (72 years old, 
hypersЭСОЧТМ КЧН 6γ вОКrs ШХН, КsЭСОЧТМ) КЧН 75.0° - 
2 cases (50 years old, asthenic and 64 years old, 

normosthenic). 

Angles of attaching the diaphragm along the 

left scapular line. 

FШr ЦКХО ЭСО ПТrsЭ ЯКХЮО аКs ЧОбЭ: 5γ.β° - 2 cas-

es (58 years old, asthenic and 26 years old, asthen-

ТМ), 56.0° - 2 cases (46 years old, asthenic and 76 

вОКrs ШХН, ЧШrЦШsЭСОЧТМ), 61.β° - 2 cases (36 years 

old, normosthenic and 53 years old, hypersthenic), 

71.0° - 2 cases (80 years old, hypersthenic and 66 
years old, asthenic). 

TСО ЯКХЮОs ТЧ ЭСО ТЧЭОrЯКХ ПrШЦ 50° ЭШ 60° аОrО 
encountered more often. There were 15 observations 

(β5%). IЧ ЭСО rКЧРО ПrШЦ 60° ЭШ 80° 41.6% ШП КХХ 
observations were encountered. Thus, in the range 

ПrШЦ 50° ЭШ 80° 66.6% ШП КХХ ШЛsОrЯКЭТШЧs аОrО МШn-

tained. 

TСО sОМШЧН ЯКХЮОs ПШr ЦКХО аОrО: γγ.5° - 3 cas-

es (53 years old and 62 years old, both hypersthenics 

КЧН 79 вОКrs ШХН, ЧШrЦШsЭСОЧТМ), 5β.β° - 3 cases (74, 

7β КЧН 69 вОКrs ШХН, СвЩОrsЭСОЧТМs), 60.0° - 2 cases 
(71 and 76 years old, normosthenics). 

VКХЮОs ТЧ ЭСО rКЧРО ПrШЦ γ0° ЭШ 40° аОrО Оn-

countered the most often - 21 observations, which 

accounted for 35% of all observations. Thus, 58.3% 

Тs НОЭОМЭОН ТЧ ЭСО rКЧРО ПrШЦ γ0° ЭШ 50°. 
The next line studied in the sagittal plane to the 

left is the posterior axillary line. 

The first values (anterior surface) for male were 

next: 34.β° - 2 cases (62 and 34 years old, both 

hypersthenТМs), γ6.9° - 2 cases (47 and 76 years old, 

ЧШrЦШsЭСОЧТМs), 47.0° - 2 cases (66 years old, 

hypersЭСОЧТМ КЧН 80 вОКrs ШХН, КsЭСОЧТМ), 55.0° - 4 

cases (79 years old, hypersthenic, 75, 43 and 66 

years old, nШrЦШsЭСОЧТМs), 56.6° - 2 cases (50 years 

old, asЭСОЧТМ КЧН 77 вОКrs ШХН, СвЩОrsЭСОЧТМ), 57.5° - 
2 cases (66 and 53 years old, hypersthenics). 

The most often cases were encountered in the 
ТЧЭОrЯКХ ПrШЦ γ0° ЭШ 40° - 25 observations (41.6%) 

КЧН ПrШЦ 50° ЭШ 60° - 15 observations (25%). Thus, 

ТЧ ЭСО ТЧЭОrЯКХ ПrШЦ γ0° ЭШ 60°, 8γ.β% ШП КХХ ШЛsОrЯa-

tions were found. 

Second values (posterior surface) in the poste-

rТШr КбТХХКrв ХТЧО ПШr ЦКХО аОrО ЧОбЭ: γ0.5° - 2 cases 

(37 years old, normosthenic and 69 years old, 

hypersЭСОЧТМ), γ6.0° - 2 cases (62 years old, 

СвЩОrsЭСОЧТМ КЧН 76 вОКrs ШХН, ЧШrЦШsЭСОЧТМ), γ6.9° 
- β МКsОs (γ7 КЧН 5γ вОКrs ШХН, СвЩОrsЭСОЧТМs), γ9.4° 
- 2 cases (80 years old, asthenic and 82 years old, 
ЧШrЦШsЭСОЧТМ), 45.5° - 2 cases (74 and 72 years old, 

hypersЭСОЧТМs), 45.9° - 2 cases (58 and 71 years old, 

normosthenics). 

Angles of attaching the diaphragm on the right 

side along the same lines. 

For male, the first value of the joining angle 

аОrО Кs ПШХХШаs: γβ.9° - 2 cases (47 years old, 

normosthenic, 46 years ШХН, КsЭСОЧТМ), 48.γ° - 3 cas-

es (66 years old, hypersthenics , 58 years old, as-

thenic and 74 years old, hyЩОrsЭСОЧТМs), 58.β° - 4 

cases (43, 77, 80 years old - hypersthenics and 54 
вОКrs ШХН, ЧШrЦШsЭСОЧТМ), 59.7° - 2 cases (59 years 

old, hypersthenic and 6γ вОКrs ШХН, КsЭСОЧТМ), 60.6° - 
3 cases (76 years old, normosthenic, 67 years old, 

hypersthenics and 64 years old, normosthenic), 
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74.0° - 2 cases (80 years old, asthenic and 82 years 

old, norЦШsЭСОЧТМ), 85.γ° 2 cases (72 and 53 years 

old, hypersthenics). 

VКХЮОs ТЧ ЭСО rКЧРО ПrШЦ 50° ЭШ 60° аОrО Оn-

countered more often. There were 20 (33.33%). 

TСЮs, 56.6% аКs ТЧ ЭСО rКЧРО ПrШЦ 40° ЭШ 60°. 
The second value (posterior surface) on the left 

paravertebral line represented by the following: 

4γ.0° - 2 cases (59 years old, hypersthenic and 58 
вОКrs ШХН, КsЭСОЧТМ), 46.β° - 3 cases (47 and 75 years 

old, normosthenics and 26 years old, asthenic).  

VКХЮОs ТЧ ЭСО rКЧРО ПrШЦ 40° ЭШ 50° аОrО Оn-

countered more often. There were 22 observations 

(36.66%). Thus, in these intervals 51.66% of all cas-

es were detected. 

The next studied line in the sagittal plane was 

right scapular line. For male, first values in degrees 

аОrО Кs ПШХХШа: γ4.1° - 2 cases (80 years old, asthen-

ТМ КЧН 44 вОКrs ШХН, СвЩОrsЭСОЧТМ), γ7.0° - 2 cases 

(63 years old, hypersthenic and 75 years old, 

ЧШrЦШsЭСОЧТМ), 44.γ° - 2 casess (33 years old, 
normosthenic and 75 years old, hyЩОrsЭСОЧТМ), 5γ,6° 
- 2 cases (58 years old, asthenic and 71 years old, 

asthenic). 

VКХЮОs ТЧ ЭСО rКЧРО ПrШЦ 50° ЭШ 60° аОrО Оn-

countered more often. There were 17 observations 

(β8.γγ%). TСЮs, ТЧ ЭСО rКЧРО ПrШЦ γ0° ЭШ 70° ШЯОr 
75% of all observations was occurred. 

The second values (posterior surface) on the 

right scapular line for male are represented by the 

ПШХХШаТЧР: γ1.γ° - 2 cases (66 years old, 

hypersЭСОЧТМ КЧН 51 вОКrs ШХН, ЧШrЦШsЭСОЧТМ), γ5.9° 
- 2 cases (26 years old, asthenic and 75 years old, 

norЦШsЭСОЧТМ), 4γ.9° - 2 cases (50 years old, asthen-

ТМ КЧН 54 вОКrs ШХН, ЧШrЦШsЭСОЧТМ), 47.0° - 2 cases 

(75 years old, normosthenic and 76 years old, 

normosthenic). 

TСО ЯКХЮОs ТЧ ЭСО rКЧРО ПrШЦ γ0° ЭШ 40° аОrО 

ЦШrО МШЦЦШЧ. TСЮs, ТЧ ЭСО ТЧЭОrЯКХ ПrШЦ γ0° ЭШ 50° 
- 66.6% of all observations were detected. 

Angles of attaching the diaphragm along the 

right posterior axillary line. 

For male, the first valЮОs аОrО ЧОбЭ: γ6.4° - 2 

cases (74 and 80 years old, hypersthenics). 

TСО ЯКХЮОs ТЧ ЭСО ТЧЭОrЯКХ ПrШЦ γ0° ЭШ 40° аОrО 
more common. There were 23 cases (38.33%). Thus, 

ТЧ ЭСО rКЧРО ПrШЦ β0° ЭШ 40° 64.99% ШП КХХ ШЛsОrЯa-
tions were contained. 

The second values (posterior surface) along the 

right posterior axillary line for male are represented 

by the following: γ6.4° - 2 cases (75 and 73 years 

ШХН, СвЩОrsЭСОЧТМs), γ6.5° - 2 cases (62 years old, 

СвЩОrsЭСОЧТМ КЧН β8 вОКrs ШХН, КsЭСОЧТМ), 4γ.1° - 2 

cases (74 and 66 вОКrs ШХН, СвЩОrsЭСОЧТМs), 46.0° - 2 

cases (26 years old, asthenic and 36 years old, 

norЦШsЭСОЧТМ), 51.4° - 2 cases (60 years old, asthen-

ic and 45 years old, hypersthenic). 

More often values were found in the range of 

γ0° ЭШ 40° КЧН 40° ЭШ 50°. TСЮs, ТЧ Эhe interval from 
γ0° ЭШ 50° β 65% ШП КХХ Шbservations were detected. 

Conclusions 
1. Individual spatial topography of the dia-

phragm is highly variable and is practically inde-

pendent of sex, age and type of body structure. 

2. In some cases (10%) in both sexes the height 

of the cupola of the diaphragm more on the left side 

than the right. 

3. Obtained data should be taken into account 

in the interpretation of X-ray research data and per-

forming thoracentesis left. 

Prospects for further research 
For increase knowledge about the spatial topog-

raphy of the human diaphragm further studies in 

other planes and projections relatively with sex, age 

and type of body structure are needed. 
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Ⱦɭɞɟɧɤɨ ȼ.Ƚ., ȼɞɨɜɿɱɟɧɤɨ ȼ.ɘ., Ʉɨɪɨɛɤɚ ȱ.Ɇ. Ʉɥɿɧɿɱɧɚ ɦɨɪɮɨɦɟɬɪɿɹ ɞɿɚɮɪɚɝɦɢ ɱɨɥɨɜɿɤɿɜ ɜ ɫɚ-
ɝɿɬɚɥɶɧɿɣ ɩɥɨɳɢɧɿ. 

ɊȿɎȿɊȺɌ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɿɚɝɧɨɫɬɢɱɧɢɯ ɿ ɥɿɤɭɜɚɥɶɧɢɯ ɦɚɧɿɩɭɥɹɰɿɣ ɦɚє ɜɟɥɢɤɟ ɡɧɚɱɟɧɧɹ ɡɧɚɧɧɹ 
ɿɧɞɢɜɿɞɭɚɥɶɧɨʀ ɩɪɨɫɬɨɪɨɜɨʀ ɬɨɩɨɝɪɚɮɿʀ ɞɿɚɮɪɚɝɦɢ ɩɚɰɿєɧɬɚ. ɉɪɨɜɟɞɟɧɟ ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɦɟɬɨɸ ɜɫɬɚɧɨɜɢɬɢ 
ɿɧɞɢɜɿɞɭɚɥɶɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɩɪɨɫɬɨɪɨɜɨʀ ɬɨɩɨɝɪɚɮɿʀ ɞɿɚɮɪɚɝɦɢ ɥɸɞɢɧɢ ɜ ɫɚɝɿɬɚɥɶɧɿɣ ɩɥɨɳɢɧɿ ɧɚ ɨɫɧɨɜɿ 
ɞɚɧɢɯ ɋɄɌ-ɞɨɫɥɿɞɠɟɧɧɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɫɬɚɬɿ, ɜɿɤɭ ɬɚ ɫɨɦɚɬɨɬɢɩɭ. Ɇɚɬɟɪɿɚɥɨɦ ɛɭɥɢ ɞɚɧɿ 75 ɩɚɰɿєɧɬɿɜ ɨɛ-
ɫɬɟɠɟɧɢɯ ɡ ɩɪɢɜɨɞɭ ɡɚɯɜɨɪɸɜɚɧɶ ɪɿɡɧɢɯ ɨɪɝɚɧɿɜ ɱɟɪɟɜɧɨʀ ɬɚ ɝɪɭɞɧɨʀ ɩɨɪɨɠɧɢɧ. ȼɢɦɿɪɸɜɚɧɧɹ ɤɭɬɿɜ ɩɪɢє-
ɞɧɚɧɧɹ ɞɿɚɮɪɚɝɦɢ ɜɢɪɨɛɥɹɥɨɫɹ ɭ ɫɚɝɿɬɚɥɶɧɿɣ ɩɥɨɳɢɧɿ ɩɨ ɜɟɪɬɟɛɪɚɥɶɧɿɣ, ɩɚɪɚɜɟɪɬɟɛɪɚɥɶɧɿɣ, ɥɨɩɚɬɤɨɜɿɣ ɬɚ 
ɡɚɞɧɿɣ ɚɤɫɿɥɹɪɧɿɣ ɥɿɧɿɹɯ ɡ ɨɛɨɯ ɫɬɨɪɿɧ (ɩɟɪɟɞɧє ɬɚ ɡɚɞɧє ɡɧɚɱɟɧɧɹ). ɋɬɚɬɢɫɬɢɱɧɚ ɨɛɪɨɛɤɚ ɨɬɪɢɦɚɧɢɯ ɜɢɦɿ-
ɪɸɜɚɧɶ ɜɢɹɜɢɥɚ ɦɚɥɟɧɶɤɭ ɤɨɪɟɥɹɰɿɣɧɢɣ ɡɚɥɟɠɧɿɫɬɶ ɦɿɠ ɜɿɤɨɦ ɿ ɤɭɬɨɦ ɩɪɢɤɪɿɩɥɟɧɧɹ ɞɿɚɮɪɚɝɦɢ ɭ ɱɨɥɨɜɿ-
ɤɿɜ. ȱɧɲɿ ɩɨɤɚɡɧɢɤɢ ɧɟ ɦɚɥɢ ɤɨɪɟɥɹɰɿʀ ɡ ɞɨɫɥɿɞɠɭɜɚɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ (ɫɬɚɬɶ ɿ ɬɢɩ ɛɭɞɨɜɢ ɬɿɥɚ). 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɦɨɪɮɨɦɟɬɪɿɹ, ɬɨɩɨɝɪɚɮɿɹ, ɤɭɬ ɩɪɢєɞɧɚɧɧɹ ɞɿɚɮɪɚɝɦɢ. 
 

 

Ⱦɭɞɟɧɤɨ ȼ.Ƚ., ȼɞɨɜɢɱɟɧɤɨ ȼ.ɘ., Ʉɨɪɨɛɤɚ ɂ.ɇ. Ʉɥɢɧɢɱɟɫɤɚɹ ɦɨɪɮɨɦɟɬɪɢɹ ɞɢɚɮɪɚɝɦɵ ɦɭɠɱɢɧ 
ɜ ɫɚɝɢɬɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

ɊȿɎȿɊȺɌ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɢ ɥɟɱɟɛɧɵɯ ɦɚɧɢɩɭɥɹɰɢɣ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ 
ɡɧɚɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɬɨɩɨɝɪɚɮɢɢ ɞɢɚɮɪɚɝɦɵ ɩɚɰɢɟɧɬɚ. ɉɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫ 
ɰɟɥɶɸ ɭɫɬɚɧɨɜɢɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɬɨɩɨɝɪɚɮɢɢ ɞɢɚɮɪɚɝɦɵ ɱɟɥɨɜɟɤɚ ɜ 
ɫɚɝɢɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɋɄɌ-ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ɩɨɥɚ, ɜɨɡɪɚɫɬɚ ɢ ɫɨɦɚɬɨɬɢɩɚ. Ɇɚ-
ɬɟɪɢɚɥɨɦ ɩɨɫɥɭɠɢɥɢ ɞɚɧɧɵɟ 75 ɩɚɰɢɟɧɬɨɜ ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɩɨ ɩɨɜɨɞɭ ɡɚɛɨɥɟɜɚɧɢɣ ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɨɜ 
ɛɪɸɲɧɨɣ ɢ ɝɪɭɞɧɨɣ ɩɨɥɨɫɬɟɣ. ɂɡɦɟɪɟɧɢɟ ɭɝɥɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɞɢɚɮɪɚɝɦɵ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɜ ɫɚɝɢɬɬɚɥɶ-
ɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɨ ɩɨɡɜɨɧɨɱɧɨɣ, ɩɚɪɚɩɨɡɜɨɧɨɱɧɨɣ, ɥɨɩɚɬɨɱɧɨɣ ɢ ɡɚɞɧɟɣ ɩɨɞɦɵɲɟɱɧɨɣ ɥɢɧɢɹɦ ɫ ɨɛɟɢɯ 
ɫɬɨɪɨɧ (ɩɟɪɟɞɧɟɟ ɢ ɡɚɞɧɟɟ ɡɧɚɱɟɧɢɟ). ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɩɨɥɭɱɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɜɵɹɜɢɥɚ ɦɚɥɟɧɶ-
ɤɭɸ ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɜɨɡɪɚɫɬɨɦ ɢ ɭɝɥɨɦ ɩɪɢɤɪɟɩɥɟɧɢɹ ɞɢɚɮɪɚɝɦɵ ɭ ɦɭɠɱɢɧ. Ɉɫ-
ɬɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɟ ɢɦɟɥɢ ɤɨɪɪɟɥɹɰɢɢ ɫ ɢɡɭɱɚɟɦɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɩɨɥ ɢ ɬɢɩ ɫɬɪɨɟɧɢɹ ɬɟɥɚ). 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɨɪɮɨɦɟɬɪɢɹ, ɬɨɩɨɝɪɚɮɢɹ, ɭɝɨɥ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɞɢɚɮɪɚɝɦɵ. 
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