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Introduction. Individual spatial topography of the
diaphragm is of great importance for understanding the
organization of the body in a particular clinical case [5].
For diagnostic and particularly therapeutic manipula-
tion 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 surgi-
cal or conservative treatment [6,7].

Objectives. The purpose of our research was de-
termination of the individual characteristics of the spa-
tial topography 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 topography of
gender, age and the type of body structure. The result-
ing data were also used to make individual 3D modeling
programs for human diaphragm [3,4].

Material and methods. Material the data of 75 pa-
tients surveyed in the last 2 years about various diseases
of the abdominal and thoracic cavities. Any diaphragm
with pathology was excluded. Analysis and image pro-
cessing were performed on a workstation “HP-Z2820" ¢
using the specialized program “Vitrea 2”.

Gender-based cases were: male — 61 and female —
14 cases. Age interval from 26 to 82 years old, accord-
ing to the type of the structure revealed the following re-
lationships — 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 angles
of its attachment in the sagittal plane have been calcu-
lated.

The study of angles of attachment of the human dia-
phragm in the sagittal plane was made along next lines:
vertebral (vl), paravertebral (pvl), scapular (sl) and pos-
terior 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 attach-
ment of the human diaphragm in the sagittal plane in
male on indicated lines: for the anterior (as) and poste-
rior (ps) surfaces (pict.).
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Picture. 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.

Some values of the attachment of the diaphragm
along the vertebral line (anterior surface) were met re-
peatedly. Thus, the value of 50.0° — three cases (46 years
old, asthenic, 37 years old, normosthenic and 73 years
old, hypersthenic), 52.3° — three cases (80 years old, hy-
persthenic, 69 years old, hypersthenic and 76 years old,
normosthenic), 65.0° — two cases (79 years old, normos-
thenic and 80 years old, asthenic), 71.6° — three cases
(43 years old, normosthenic, 63 years old, hypersthenic
and 75 years old, normosthenic), 72.1° — four cases (74
years old, hypersthenic, 71 years old, normosthenic, 38
and 63 years old, asthenics), 76.0° — three observations
(60 years old, asthenic, 66 and 53 years old, hypersthe-
nics).

The greatest number of values is noted in the range
from 70° to 80°. Such cases were 17° (28.3%). In the
range from 50° to 60°, 14 (23.3%) cases were detected.
Thus, 51.6% of observations were found in the range
from 50° to 60° and 70° to 80°.

The second value of the attachment of the diaphragm
along the vertebral line (posterior surface) for male had
the following values: several times, the values of 9.2°
were repeated — two cases (44 years old, asthenic and
66 years old, hypersthenic), 13.1° — two cases (59 years
old, hypersthenic and 58 years old, asthenic), 24.6° — two
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Minimum and maximum values of the angle of attach-
ment of the diaphragm for male in the sagittal plane

Table. of the location of the aorta relative to the verte-
bral column.

Angles of attaching the diaphragm along the

left scapular line.

Asthenics Normosthenics | Hypersthenics For male the first value of the angle of attach-
line min max min max min max ment of the diaphrag.m. was: several identical
values were found. This is 53.2° — two cases (58
vl as | 264 | 586" | 336" | 954° | 29,6° | 60,0° | years old, asthenic and 26 years old, asthenic),
(grad.) | ps | 52° 40,2° | 10,0° | 43,4 9,2° 48,4° | 56.0° — two cases (46 years old, asthenic and
X N X X N | 76 years old, normosthenic), 61.2° — two cases
Leftpvl | as | 857" | 910" | 277 | 892" | 150° | 028 | a5° 0nrs old, normosthenic and 53 years old,
(grad) | ps | 205" | 750" | 233 | 765" | 17,1° | 806 hypersthenic), 71.0° — two cases (80 years old,
Leftsl | as | 27.2° | 835 | 384 | 106,0° | 415 01,8° | hypersthenic arld 66 years old, astheonic). ]
(grad) | ps | 271" | 75.6° | 233" | 661" | 240" | 69.1° The values in the interval from 50° to 60° were
encountered more often. There were 15 obser-
Leftpal | as | 27.2° | 926" | 384 | 106,0° | 41,5 | 01,8° | vations (25%). Inthe range from 60°to 80° 41.6%
(grad.) | ps | 24,0° | 75,5 16,1° 54,1° 23,1° 51,7° | of all observations were encountered. Thus, in
Right | .o | 326" | 744" | 161 | 735 | 424 | 853 the range from §O° to 80" 66.6% of all observa-
pvl tions were contained.
(grad) | PS | 82,9° | 805° | 241" | 761" | 175° | 72,5° The second values of the angles of attach-
Rightsl | as | 282" | 66,00 | 21,7° | 652" | 363" | 757" | ment of the diaphragm for male were: several
(grad.) | ps | 241 69.7° 215 | 704 | 207 | 745 tlmeos the same values were encountered. It was
Right 221 | 460 66 | 685 05 | 766 33.5° — three cases (53 years old and 62 years
pal as , ’ ’ ; ’ ; old, both hypersthenics and 79 years old, nor-
(grad) | PS | 204" | 63,0° | 21,5° 81,7° 24.8° | 75,5° | mosthenic), 52.2° — three cases (74, 72 and 69

cases (59 years old, hypersthenic and 66 years old, nor-
mosthenic), 25.5° — two cases (43 and 67 years old, hy-
persthenics).

The most frequent values were in the interval from 10°
to 20° - 21 cases, which was 35% and in the interval from
20°to 30° - 13 cases (21.6%). Thus, in the range from 10°
to 30° - 56.6% of all cases were notated.

It was impossible determine the angle of attachment
along the back surface in some observations. This is due
to the individual features of the location of the aorta rela-
tive to the vertebral column.

The order of presentation of the data — the first mea-
surement of the angle of contiguity along the anterior
surface (parasternal line), the second measurement — on
the posterior surface (paravertebral line).

There were the same values — 64.3° — two cases (80
years old, asthenic and 38 years old, asthenic), 67.5° —
two cases (59 years old, hypersthenic and 49 years old,
hypersthenic).

Some cases were found in the interval from 60° to 70°
— 11 cases (18.3%). In the interval from 70° to 90° there
were 16 cases (26.6%). Thus, 44.9% of observations
were in the range from 60° to 90°. A total were made 42
measurements in male. The remaining measurements
are not made, which is due to the individual features of
the location of internal organs.

The second values for male along the left paraverte-
bral line are the next: several values were repeated. This
is 40.0° — two cases (72 years old, hypersthenic and 63
years old, asthenic) and 75.0° — two cases (50 years old,
asthenic and 64 years old, normosthenic).

Values in the range from 40° to 50° were more com-
mon. There were 13, which was 28.88%. The remaining
values were evenly distributed over all intervals. In this
field, as well, it was not possible to obtain some values in
the studied patients. This is due to the individual features

years old, hypersthenics), 60.0° — two cases (71
and 76 years old, normosthenics).

Values in the range from 30° to 40° were encountered
the most often — 21 observations, which accounted for
35% of all observations. Another 14 values were found
in the range from 40° to 50° — 23.3%. Thus, 58.3% is de-
tected in the range from 30° to 50°.

The next line studied in the sagittal plane to the left is
the posterior axillary line.

The first values (anterior surface) of the attachment
of the diaphragm for male were next: several times the
same values were met — 34.2° — two cases (62 and 34
years old, both hypersthenics), 36.9° — two cases (47
and 76 years old, normosthenics), 47.0° — two cases (66
years old, hypersthenic and 80 years old, asthenic), 55.0°
— four cases (79 years old, hypersthenic, 75, 43 and 66
years old, normosthenics), 56.6° — two cases (50 years
old, asthenic and 77 years old, hypersthenic), 57.5° - two
cases (66 and 53 years old, hypersthenics).

The most often cases were encountered in the inter-
val from 30° to 40° — 25 observations (41.6%) and from
50° to 60° — 15 observations (25%). Another 10 cases
(16.6%) occurred in the range from 40° to 50°. Thus, in
the interval from 30° to 60°, 83.2% of all observations
were found.

Second values (posterior surface) of diaphragm at-
tachment in the posterior axillary line for male are rep-
resented by the next: the same values were observed
— 30.5° — two cases (37 years old, normosthenic and 69
years old, hypersthenic), 36.0° — two cases (62 years old,
hypersthenic and 76 years old, normosthenic), 36.9° —
two cases (37 and 53 years old, hypersthenics), 39.4°
— two cases (80 years old, asthenic and 82 years old,
normosthenic), 45.5° — two cases (74 and 72 years old,
hypersthenics), 45.9° — two cases (58 and 71 years old,
normosthenics).

More often values were encountered in the interval
from 30° to 40°. There were 27 cases (45%). In the inter-
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val from 40° to 50° there were 19 cases (31.6%). Thus,
in the range from 30° to 50° there were 46 observations
(76.6%).

Next, we studied angles of attachment of the dia-
phragm in the sagittal plane of the right side of the thorax
along the same lines.

For male, the first value of the joining angle were as
follows: quite often met the same value — 32.9° — two
cases (47 years old, normosthenic, 46 years old, as-
thenic), 48.3° — three cases (66 years old, hypersthenics
, 58 years old, asthenic and 74 years old, hypersthenics),
58.2° — four cases (43, 77, 80 years old — hypersthenics
and 54 years old, normosthenic), 59.7° — two cases (59
years old, hypersthenic and 63 years old, asthenic), 60.6°
— three cases (76 years old, normosthenic, 67 years old,
hypersthenics and 64 years old, normosthenic), 74.0°
— two cases (80 years old, asthenic and 82 years old,
normosthenic), 85.3" — two cases (72 and 53 years old,
hypersthenics).

Values in the range from 50° to 60° were encountered
more often. There were 20 (33.33%). Also, 14 cases were
found in the range from 40° to 50° (23.3%). Thus, 56.6%
was in the range from 40° to 60°.

The second value (posterior surface) of the dia-
phragm angle joining on the left paravertebral line rep-
resented by the following: met the same value - 43.0°
— two cases (59 years old, hypersthenic and 58 years
old, asthenic), 46.2° — three cases (47 and 75 years old,
normosthenics and 26 years old, asthenic). Values in
the range from 40° to 50° were encountered more often.
There were 22 observations (36.66%). Another 9 ob-
servations were detected in the interval from 30° to 40°
(15%). Thus, in these intervals 51.66% of all cases were
detected.

The next studied line in the sagittal plane was right
scapular line. For male, first values of the angle of attach-
ment of the diaphragm in degrees were as follow: more
often the same values were met — 34.1° — two cases (80
years old, asthenic and 44 years old, hypersthenic), 37.0°
—two cases (63 years old, hypersthenic and 75 years old,
normosthenic), 44.3° — two casess (33 years old, nor-
mosthenic and 75 years old, hypersthenic), 53,6° — two
cases (58 years old, asthenic and 71 years old, asthenic).

Values in the range from 50° to 60° were encountered
more often. There were 17 observations (28.33%). In the
intervals from 30° to 40° and from 60° to 70° there were 14
cases (23.33%). Thus, in the range from 30° to 70° over
75% of all observations was occurred.

The second values (posterior surface) of the dia-
phragm joining angle on the right scapular line for male
are represented by the following: the same values — 31.3°
—two cases (66 years old, hypersthenic and 51 years old,
normosthenic), 35.9° — two cases (26 years old, asthenic
and 75 years old, normosthenic), 43.9° — two cases (50

years old, asthenic and 54 years old, normosthenic),
47.0° — two cases (75 years old, normosthenic and 76
years old, normosthenic).

The values in the range from 30° to 40° were more
common. There were 24 cases (40%). In the interval from
40° to 50° 16 cases (26.6%) were detected. Thus, in the
interval from 30° to 50° — 66.6% of all observations were
detected.

The last measurement of the attachment angle to the
diaphragm in the sagittal plane was measurement on the
right posterior axillary line.

For male, the first values of the angle of attachment of
the diaphragm were next: one repeated value was found
—36.4° — two cases (74 and 80 years old, hypersthenics).

The values in the interval from 30° to 40° were more
common. There were 23 cases (38.33%). Another
16 cases were detected in the range from 20° to 30°
(26.66%). Thus, in the range from 20° to 40° 64.99% of all
observations were contained.

The second values (posterior surface) of the dia-
phragm attachment along the right posterior axillary line
for male are represented by the following: the same val-
ues were met several times — 36.4° — two cases (75 and
73 years old, hypersthenics), 36.5° — two cases (62 years
old, hypersthenic and 28 years old, asthenic), 43.1° — two
cases (74 and 66 years old, hypersthenics), 46.0° — two
cases (26 years old, asthenic and 36 years old, normos-
thenic), 51.4° — two cases (60 years old, asthenic and 45
years old, hypersthenic).

More often values were found in the range of 30° to
40° and 40° to 50°. This were 20 (33.3%) and 19 (31.7%)
observations respectively. Thus, in the interval from 30° to
50° - 65% of all observations were detected.

Statistical analysis of the measurements revealed
little correlation between the age and height of diaphrag-
matic cupolas in male. Other parameters were not cor-
related with the studied values (sex and type of body
structure).

Conclusion

1. Individual spatial topography of the diaphragm is
highly variable and is practically independent 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 performing tho-
racentesis left.

Prospects for further research. For increase
knowledge about the spatial topography of the human
diaphragm further studies in other planes and projec-
tions relatively with sex, age and type of body structure
are needed.

References

1. Dudenko V.G. Postroenie personalizirovannoy anatomicheskoy modeli diafragmy cheloveka / V.G. Dudenko, O.G. Avrunin,
M.Yu. Tymkovych, V.V. Kurinnyi. — J. Eksperymentalna i klinichna medycyna. Harkiv. — 2014. — Ne 2 (63). — S. 68-70.

2. Dudenko V.G. Individualnaya topografia “slabyh” mest diafragmy cheloveka / V.G. Dudenko, V.V. Kurinnyi // Sb. trudov nauch.-
prakt. konf.: <Morfologia — medicinskoy nauke i praktike». Minsk. Respublika Belarus®’, 2014 g. — S. 103-105.

3. Dudenko V.G. Metodika obrabotki medicinskih izobrazhenij dla predoperatsionnogo modelirovanija diafragmy cheloveka /
V.G. Dudenko, V.V. Kurinnyi // J. Eksperymentalna i klinichna medycyna. Harkiv. — 2014. — Ne 3 (64). — S. 148-151.

86 BicHuk npo6nem Gionoriti meanunHm — 2017 — Bun. 4, tom 2 (140)



MOP®OJ10TIA

4. Dudenko V.G. Individualnaja prostranstvennaja topografia diafragmy cheloveka po materialam spiralnoy komputernoy tomografii
/ V.G. Dudenko, V.Yu. Vdovichenko, V.V. Kurinnyi // Zb. tez nauk. robit mizhnar. nauk.-prakt. konf. «<Nove u medycyni suchasnogo
svitu», 28-29 lystopada 2014 r. — Ch. Il. - L'viv, 2014. — S. 64-66.

5.  Adams D.C. Geometric Morphometrics: Ten Years of Progress Following the ‘Revolution’ / D.C. Adams, F.J. Rohlf, D.E. Slice // Ital.
J.Zool. -2004. - Ne 71. - P. 5-16.

6. Ahmad |. Anatomical Variations of Diaphragmatic Crura /1. Ahmad, N. Kaukab, M. [kram, A. Hussain // Joumal of Rawalpindi Medi-
cal College. —2011. - Ne 15, T. 2. - P. 120-122.

7. Hsu-Chong Yeh Anatomic Variations and Abnormalities in the Diaphragm Seen with USI / Yeh Hsu-Chong, K.P. Halton, C.E. Gray //
Radiographics. — 1990. - Ne 10, T. 6. - P. 1019-1030.

YAK611.94:611.26:004.94:004.932 . .

OCOBJIMBOCTI MPOCTOPOBOI TOMOIMPA®II AIADPAIMU HOJTIOBIKIB B CATITAJIbHIU NJIOLLUHI

Aynexko B. I., BooeiueHko B. 0., KypiHHuii B. B., Kopo6ka I. M.

Pestome. [Jns npoBeneHHs AiarHOCTUYHUX i NiKyBaNIbHUX MaHINyNAL|i Mae BENMKE 3HAYEHHS 3HAHHS iIHAMBIAYaNbHOI
npocTopoBoi Tonorpadii giadpparmm naujeHTa. lNpoBegeHe AOCNIOKEHHS 3 METO BCTAHOBUTWU iHAMBIOYaNbHI
0cobnMBOCTI NPOCTOPOBOI Tonorpadii giagpparmMuy NIOANHX B cariTanbHii NAOLLMHI Ha ocHOBI AaHux CKT-gocnigkeHHs
3 ypaxyBaHHsaM cTaTi, Biky Ta comatotuny. Martepianom 6ynu aaHi 75 nauieHTiB 06CTeEXeHMX 3 NPUBOAY 3aXBOPIOBAHb
Pi3HMX OpraHiB YEPEBHOI Ta rPYAHOI MOPOXHUH. BUMipioBaHHS KyTiB npuegHaHHS giadpparmu BUpobasnocs y caritanbHin
NAOLMHI NO BepTedpanbHiiA, NapaBepTebpasbHili, NTONaTKoBIV Ta 3aHi akCinapHii NiHisx 3 060X CTOPIH (NnepeaHe Ta
3a4He 3Ha4veHHs). CTaTtncTnyHa obpodka OTPMMaHMX BUMIPIOBaHb BUSIBMIA MaleHbKy KOPENsLUiMHNN 3aneXHiCTb Mix
BIKOM | KyTOM NPUKPINAeHHS giadparMm y HoNoBIKIB. IHLLI MOKa3HUKN HE Many KOpensLji 3 AOCNIMLKYBaHUMW 3HAYEHHAMM
(cTatb i TN ByooBK Tina).

Kniouosi cnosa: iHaMBiAyansHa NpocTopoBa Tonorpadis, KyT NpueaHaHHs giadparmu.
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OCOBEHHOCTU MNMPOCTPAHCTBEHHOW TOMOrPA®UU OUADPATMbl MYXYUH B CATrUTTAJIbHOU
NMNJ1OCKOCTU

Aynexko B. ., BooeuueHko B. 0., KypeHHoii B. B., Kopo6ka U. M.

Pesiome. [ns npoBeneHUss OMArHOCTMYECKMX U NeYebHbIX MaHUnynsaumMii uMmeeT OO0JblLIOe 3HadYeHue 3HaHue
VIHOMBWAYANIbHOWM MNPOCTPAHCTBEHHOW Tonorpadun amadparmbl naumeHta. [poBeneHO wvccnefoBaHue C Lenblo
YCTaAHOBUTb MHAOMBUAYasbHbIE OCOOEHHOCTM NMPOCTPAHCTBEHHOW Tonorpadum amadpparmMbl HYenoBeka B carmtanbHoOM
MJI0CKOCTN Ha OCHOBE AaHHbIXx CKT-nccnepnoBaHus ¢ y4eTOM nona, Bo3pacta n comatotuna. Matepuranom Nocnyxmam
OaHHble 75 naumeHToB 06cnenoBaHHbIX Mo NoBoay 3ab60sieBaHUIN Pa3NYHbIX OPraHOB OPIOLLIHOM W FPYAHOM NOIOCTEN.
M3mepeHne yrmoB npucoeamHeHus guadparmbl MPOU3BOAMIOCH B CarUTTasibHOM MAOCKOCTU MO MO3BOHO4YHON,
naparno3BOHOYHOM, NONATOYHON 1 3aAHEeN NOAMbILLEYHOM NMHUSAM C 0OenxX CTOPOH (NepedHee 1 3aaHee 3Ha4YeHue).
Cratuctmnyeckass o6paboTka Nosly4eHHbIX USMEPEHWUI BbIIBUIA MaJIEHBKYIO KOPPENSLMOHHYIO 3aBUCUMOCTb MEXAy
BO3PACTOM W YoM npukpenneHnsa amadparmbl y MyXdunH. OcTanbHble nokasaTtennm He UMeNnn Koppensuum c
M3y4aeMbIMUN 3HAYEHUSIMU (MO 1 TUM CTPOEHUS Tena).

KnioueBble cnoBa: vHamBuayanbHas NpOCTPaHCTBEHHAs Tonorpadus, yron npucoeanHenns anadparmeol.

UDC 611.94:611.26:004.94:004.932

FEATURES OF SPATIAL TOPOGRAPHY OF MALE’S DIAPHRAGM IN THE SAGITTAL PLANE

Dudenko V. G., Vdovichenko V. I., Kurinnyi V. V., Korobka I. M.

Abstract. 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 indi-
vidual 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.

The purpose of our research 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.

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. 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> ¢ 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 minimum 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.

Statistical analysis of the measurements revealed little correlation between the age and height of diaphragmatic cu-
polas 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 variable 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.

Keywords: individual spatial topography, attachment angle of diaphragm.
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