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SPATIAL TOPOGRAPHY OF THE HUMAN DIAPHRAGM

MNPOCTOPOBA TOHNOI'PA®IA JIAPPATMU JIIOAUHU

Pe3tome. /[t mpoBeeHHS Aiar HOCTUYHHUX 1 IIKYBAJIbHUX MaHIMYJIAII Ma€e BeTMKe 3HAYCHHS 3HAHHS 1HTUBI-
IyaJbHOI mpocTopoBoi Tomorpadii miapparmu manienTa. [IpoBenene qocimKeHHS 3 METOIO BCTAHOBHUTH 1H-
JIMB1TyaIbHiI 0COOJIIMBOCTI MPOCTOPOBOI Tomorpadii AiagparMu JIOAWHE B JBOX BEPTUKANBHUX IJIOMIMHAX —
caritaibHii Ta ppoHTANBHIHN, Ha ocHOBI nanux CKT-mocmimkenns 3 ypaxyBaHHSIM CTaTi, BIKY Ta COMaTOTHILY.
Marepianom Oymnu naHi 75 MamieHTiB 00CTEKEHUX 3 IPUBOAY 3aXBOPIOBAHb PI3HUX OPraHiB YePEeBHOI Ta TPy-
JTHOT TOPO’KHUH. BUMIipIOBaHHSI BUCOTH pO3TallyBaHHS MIPABOTO 1 JIIBOTO KYNOJIIB HiadparMu i KyTiB il mpue-
JTHAHHS BUKOHYBaJIOCS Y (DPOHTANIbHIN TUIOIIKHI 110 3a/IHBO-3a/IHBO [TaXBOBIH, CEPEAHBO-CEPEIHBO MAXBOBIH i
MepeIHBO-TIepeTHRO MaxBOBiil MiHisMX. CTaTHCcTHYHA 00pOOKa OTPUMaHUX BUMIPIOBaHb BUSBHIIA Mally KOpe-
JSIIHHUE 3aJIeXKHICTh MK BIKOM 1 BUCOTOIO PO3TAIllyBaHHsI KYIIOJiB Y YOJIOBIKiB. [HII TTOKa3HWKH HE Malld
KOpeJsiii 3 JOCTiKYBaHUMY 3HAUYCHHAMH (CTaTh 1 TUI OYJOBH Tija).

KuarouoBi cioBa: iHnuBigyaspHa IpocTopoBa Tomorpadis, BUCOTa PO3TallyBaHHA MiadparMu, KyT TPHENT-

HaHHA miadparmu.

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 re-
quired [1-4]. 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 sur-
gical or conservative treatment [5-7].

Objectives. The purpose of our research was de-
termination 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 re-
veal the presence (or absence) of the relationship be-
tween individual characteristics and spatial topogra-
phy 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 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 work-
station “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, ac-
cording to the type of the structure revealed the fol-
lowing relationships — male hypersthenics — 35%,
normostenics — 60%, asthenics — 15%; for female fol-
lowing 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 max-
imum values.

The height of the cupola of a diaphragm and an-
gles of its attachment in the frontal plane have been
calculated.

Measurement of the height of the right and left
hemidiaphragm produced in the frontal plane in three
axillary lines: posterior-posterior, middle-middle
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Fig. 1. The height of the cupola and angles of attachment
of the diaphragm in the sagittal plane on the posterior-

posterior axillary line
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and anterior-anterior.

Presentation data show in the next way depend-
ing to male and female gender: the height of the right
and left cupola, angles of attachment of the right and
left cupola on the posterior-posterior axillary line.

Figure 1 shows the image being described meas-
urements posterior-posterior axillary line in the
frontal projection.

Results and discussion. Extreme values of the
height of the right cupola of the diaphragm in men were
12.8 mm (66 years old, hypersthenic) and 73.4 mm (38
years old, astenic). A few cases are marked the same
value - 25.1 mm (30 years old, hypersthenic and 66
years old, astenic), 25.9 mm (77 years old, hypersthenic
and 53 years old, hypersthenic), 30.2 mm (26 years old,
astenic and 74 years old, hypersthenic), 35.4 mm (36
years old and 66 years old, both normostenic), 52.7 mm
(26 years old, astenic and 71 years old, astenic).

The largest number of cases — 17 (28.3%) were
found in the interval from 21.0 mm to 29.0 mm and
30.2 mm to 39.7 mm. Overall, 55.8% of the patients
interval from 20 to 40 mm.

Women extremes height of the right hemidia-
phragm was 17.5 mm (63 years old, normostenic) and
72.6 mm (57 years old, normostenic).

The more frequent cases in the interval from 21.1
mm to 29.6 mm - three cases (27.3%) and in the in-
terval of 31.8 mm to 35.7 mm — three cases (27.3%).
Similar values were found.

Extreme values of the height of the left cupola of
the diaphragm in men were 14.7 mm (79 years old,
normostenic) and 66.4 mm (45 years old, hyper-
sthenic). It is often the same value — 14.7 mm (79
years, normostenic and 59 years old, hypersthenic),
21.5 mm (66 years old, hypersthenic and 55 years old,
astenic), 28.4 mm (33 years old, normostenic and 26
years old, astenic), 29.1 mm - three cases (66 years
old, 44 years old and 49 years old, hypersthenics).
Just three patients met the value of 33.2 mm — they
were 75 years old, normostenic, 72 years old, hyper-
sthenic and 43 years old, normostenic. In two cases
revealed height 33.7 mm (50 years old, astenic and 69
years old, hypersthenic), 34.0 mm (80 years old and
38 years old, both asthenics), 40.7 mm (26 years old,
astenic and 76 years old, normostenic).The largest
number of values — 22 (36.6%) were in the interval
from 31.5 mm to 38.7 mm, at an interval of 20.0 mm
t0 29.1 mm had 17 values (28,3%). Extreme values of
the height of the left cupola of the women were 19.4
(63 years old, astenic) and 39.7 mm (44 years old,
normostenic). Similar values were found.

The most frequently occurring value in a interval
from 32.4 mm to 39.7 mm. Such values were 7
(63.6%).

Extreme values of the angle of attachment right
cupola of the diaphragm in men were 22.9 degrees
and 52.3 degrees (62 years old, hypersthenic and 75
years old, astenic).

Often met matching values — 30.5 degrees — two
cases (43 years old, normostenic and 38 years old,
astenic), 34.7 degrees — two cases (46 years old, as-
tenic and 72 years old, hypersthenic), 35.2 degrees —
two cases (74 years old, hypersthenic and 51 years
old, normostenic), 38.1 degrees — two cases (33 years
old and 75 years old, both normostenics).

Most of the cases noted in the interval from 30.4
degrees to 39.8 degrees. Such cases were 34 (56.6%).
In the interval from 40.0 degrees to 49.7 degrees met
13 cases (21.6%). Thus 78.2% of the cases observed
in the interval of from 30 to 50 degrees. Extreme val-
ues of the angle of the right attachment of the cupola
in women were 26.4 degrees (57 years old, normos-
tenic) and 59.3 degrees (53 years old, normostenic).
The same values have been identified.

The largest number of values accounted for the
interval from 31.2 degrees to 38.9 degrees — 6 cases
(54.54%).

Extreme values of the angle of the left attach-
ment of the cupola over the posterior-posterior axil-
lary area men were 22.7 degrees (45 years old, hyper-
sthenic) and 65.0 degrees (28 years old, astenic).

In several cases, marked the same values of an-
gle: 27.8 degrees — in two cases (37 years old and 64
years old, both normostenics), 32.5 degrees — in two
cases, (73 and 77 years old, both hypersthenics), 33.1
degrees —in two cases (66 years old, hypersthenic and
66 years old, normostenic), 36.3 degrees — in two
cases (46 years old, astenic and 36 years old, normos-
tenic), 36.9 degrees — in two cases (75 years old, nor-
mostenic and 31 years old, astenic), 39.9 degrees —in
two cases (44 years old, normostenic and 68 years
old, astenic), 65.0 degrees — in two cases (71 years
old, normostenic and 28 years old, astenic).

The largest number of values — 25 (41.6%) were
in the interval from 30.3 degrees to 39.9 degrees. In
intervals from 22.7 degrees to 29.9 degrees and from
40.0 degrees to 48.7 degrees were 14 (23.3%) values.

Extreme values of the angle of the left attach-
ment of the cupola in posterior-posterior axillary line
for female were 29.6 degrees (53 years old, astenic)
and 52.8 degrees (53 years old, normostenic).

In two cases was the same value — 41.6 degrees
(57 years old, normostenic and 36 years old, astenic).

The largest number of values — 6 (54.54%) — was
in the interval from 30.2 degrees to 37.5 degrees.

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

Conclusion. 1. Individual spatial topography of
the diaphragm is highly variable and is practically in-
dependent of sex, age and type of body structure. 2.
In some cases (16%) in both sexes the height of the
left cupola of the diaphragm more on the left side than
the right, due to the high position of the spleen. 3. Ob-

tained data should be taken into account in the inter-
pretation 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 struc-
ture are needed.
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MHNPOCTPAHCTBEHHASA
ANADPAT'MbI HEJIOBEKA
Pe3rome. [Ins mpoBeneHHs] AUATHOCTUYECKUX U JIie-
4eOHBIX MaHUMYJALUN WUMeeT OoNblIoe 3HAa4YeHHUE
3HAHUE WHIUBUIYAJIBHON IIPOCTPAHCTBEHHOM TOIO-
rpaduu nuadparmel nanuenta. [Iposeaeno ucciemno-
BAHME C LIEJIbIO YCTAHOBUTHh MHAMBUAYAIbHBIE OCO-
OCHHOCTH TPOCTPAHCTBEHHOW Tomorpaduu nua-
(parMel YejoBeKka B JBYX BEPTHKAIBHBIX IIOCKO-
CTSIX — CATUTTANBHOMN U ()POHTAILHOM Ha OCHOBE JIaH-
vbix CKT-uccnenoBanus ¢ yaeTom 1oJia, Bo3pacTta u
comarorumna. MarepyajioM IOCIYXWIH JaHHbIE 75
MAIMEHTOB 00CIIEI0BaHHBIX IO TIOBOY 32a00IeBaHUN
Pa3IUYHBIX OPTaHOB OPIOIITHON U TPYIHOMN IMOJIOCTEH.
N3mepenne BBICOTHI PacIoOKEHUsI TPaBOrO U Jie-
BOTO KYIIOJIOB uadparMbl U YTIIOB €€ MpUCOeTuHE-
HUS BOCTIPOU3BOIMIIOCH BO (PPOHTAIBHON TNIOCKOCTH
T0 3aJ{He-3a/THE MTOIMBIIIIEYHOH, CpeIHEe-CPETHE O~
MBIIICYHON U NepeaHe-TIepeHe MOAMBIIIEYHON JIH-
HusiM. Cratuctudeckas o0paboTKa MOTy4YEeHHBIX U3-
MEpEeHHH BBISIBUJIA MAJIEHBKYIO KOPPEISIIHOHHYIO 3a-
BHCHMOCTb MEXIy BO3PAacTOM M BBICOTOM pacmoio-
KEHHS KyloJIoB y My 4HH. OcTalbHbIE MTOKa3aTeNn
HE WMENN KOPPEJSINH C U3yYaeMbIMU 3HAYCHUSIMHU
(01 1 THI CTPOEHUS TeTa).

KiroueBbie cioBa: HMHIMBHUAyalbHas INPOCTpaH-
CTBEHHas Tonorpadusi, BEICOTa PACIOIOKEHUS TH1a-
(dparmel, yroj nNpucoeIMHEHNs Jruadparmbl.

TOIIOT'PA®USA

SPATIAL TOPOGRAPHY OF THE HUMAN
DIAPHRAGM

Abstract. To conduct diagnostic and therapeutic ma-
nipulation it is important to know individual spatial
topography of the patient’s diaphragm. The study to
determine individual characteristics of the spatial to-
pography of the human diaphragm in two vertical
planes — sagittal and frontal based on SCT-examina-
tion considering gender, age and somatotype has been
conducted. The material for the study was the data of
75 patients examined for different diseases of the ab-
dominal and thoracic cavities. Measuring the height
of the right and left cupula of the diaphragm and the
angles of its attachment has been performed in the
frontal plane on the posterior-posterior axillary, mid-
dle-middle axillary and anterior-anterior axillary
lines. Statistical processing of the measurements re-
vealed has found a little correlation between the age
and height of the cupula in male. Other parameters
were not correlated with the studied values (gender
and type of body structure).

Key words: individual spatial topography, height of
the diaphragm, angle of diaphragm attachment.
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