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Treatment of humeral diaphysis fractures requires in-depth knowledge of the variant anatomy of the muscular component
and other soft tissue structures. The analysis of the findings of magnetic resonance imaging enables the study of the anatomical
features without the use of cadaveric material. The aim of the study is to determine the anatomical features of the soft tissue
structures of the proximal humeral diaphysis based on the findings of magnetic resonance imaging. 73 consecutive standard
MRI scans of the humerus of patients aged 17 to 72 years have been analyzed. The average age of the patients was 48 years;
the average age of women and men was 49 and 47 years, respectively. Methods of nonparametric statistics have been used in
data processing. After studying and processing the MRI-resulting data, three groups of patients were identified depending on
the age and gender. Individual anthropometric parameters of deltoid muscle, greater pectoral muscle, teres major muscle and
the broadest muscle of the back have been determined, namely, the width, thickness, and distance from the apex of the greater
tubercle to the upper boundary of the insertion site on the humeral diaphysis. Age and gender differences in anthropometric
data have been differentiated. The examination of the greater pectoral muscle revealed a clear laminarity of the muscle portions
and the retrograde nature of the points of its attachment to the humeral diaphysis relative to their sites of origin. Teres major
muscle, in all subjects, had a single-vector fiber structure. The site of insertion of the teres major muscle, in all subjects, was
below the site of attachment of the broadest muscle of the back to the humerus. Elderly women, as compared to men of this
age group and young and middle-aged women, have a dramatic decrease in anthropometric biofunctional parameters of the
deltoid muscle, greater pectoral muscle, teres major muscle and the broadest muscle of the back. This phenomenon indicates

the clear age and gender distribution of bone fragment displacement in humeral diaphysis fractures.
Key words: magnetic resonance imaging, muscle component, humeral diaphysis, soft tissue structures.
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Introduction. Treatment of humeral diaphysis
fractures requires extensive knowledge of the vari-
ant anatomy of the soft tissue structures of this area
[1, 2]. Understanding the biomechanical vector and
strength of muscle contraction, antagonism and syner-
gism of their action, age aspects of the development
and dystrophy of muscle tissue reduces the risk of iat-
rogenic damage to important anatomical structures,
both during surgery and during conservative treatment
[3,4,5,6].

Consideration of the anthropometric data of the
muscles with regard of the age category and gender dis-
tribution enables increasing the quality and velocity of
closed and open repositions of bone fragments, as well
as biomechanical awareness of traumatologists [7].

In most cases, reliable anthropometric data of the
muscular component of the proximal humerus are
studied in vitro using cadaveric materials [8, 9, 10].
Notably, variant anatomy and individual age and gen-
der features are often revealed intraoperatively.

Magnetic resonance imaging at the current level of
its development enables studying the soft tissue struc-
tures in vivo, which expands the range of preoperative
planning and provides with the study of the anatomical
features of a large number of patients. MRI scanning
is an accessible and atraumatic method of diagnostics
[11, 12,13, 14].

Purpose. To determine the anatomical features of
the soft tissue structures of the proximal humeral dia-
physis based on the findings of magnetic resonance
imaging.

Object and methods of research. 73 consecutive
standard MRI scans of the humerus, which were per-
formed using the MRI system MAGNETOM Skyra of the
SIEMENS company with induction of magnetic field 3
Tesla. Scanning was performed in the sagittal, frontal
and axial planes. T1, T2 and Pd scan modes were used
for each of the planes. The study and analysis of the
MRI scans was performed on the licensed software
RadiAnt DICOM Viewer using the LG imaging system.

Magnetic resonance imaging of the humerus
was performed in 73 patients aged 17 to 72 years in
the form of a single study, as well as during scanning
of the shoulder joint, other organs and systems. The
average age of the patients was 48 years; the aver-
age age of women and men was 49 and 47 vyears,
respectively. According to gender distribution, men
accounted for 61.6 % (45), women — 38.4 % (28). The
subjects, aged 17 to 44 years old accounted for 38 %
(28), 45 to 59 years old — 36 % (26), over 60 years old —
25 % (18).

The target points of the study were:

— differentiation of the anatomical features of the
structure of the greater pectoral muscle, deltoid mus-
cle, teres major muscle and the broadest muscle of the
back;

— determination of the height of the insertion points
of the deltoid muscle, greater pectoral muscle, teres
major muscle and the broadest muscle of the back on
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the humeral diaphysis from the apex of the greater
tubercle of the humerus;

— determination of the width of the deltoid muscle,
greater pectoral muscle, teres major muscle and the
broadest muscle of the back near the insertion sites on
the humerus.

Data Processing. Statistical analysis of anthropo-
metric values of the muscles of the proximal humeral
diaphysis, according to magnetic resonance imaging,
the methods of non-parametric statistics were used,
namely, determination of the median, interquartile
range, minimum and maximum values. Statistical pro-
cessing of the resulting data was performed using the
Excel software, Microsoft Office 2019.

The results of the research and their discussion.
After a detailed study and processing of the findings
of the MRI scans of the humerus, 3 groups of patients
were identified depending on the age and gender.

tubercle of humerus to the upper edge of the insertion
site of the greater pectoral muscle to the humeral dia-
physis was on the average of 4.29 cm. The thickness of
the teres major muscle (TMM) in the frontal projection
near the insertion site was on the average of 0.95 cm.
The distance from the apex of the greater tubercle to
the proximal edge of the insertion site on the humeral
diaphysis was 2.99 cm. The width of the broadest mus-
cle of the back (BMB) near the point of attachment to
the humeral diaphysis was on the average of 0.9 cm.
The average distance from the upper pole of the greater
tubercle to the upper border of the insertion site of the
broadest muscle of the back was 2.48 cm.

Detailed anthropometric average data for deltoid
and the greater pectoral muscles for Group | are shown
in table 2. Detailed anthropometric average data of
the teres major muscle and the broadest muscle of the
back of patients of Group | are shown in table 3.

Male ~patients (67.9 %) Table 2 - Anth tri data for deltoid

. able Z — Anthropometric average data 1or deltoi
prilya'LEd 3;\1€rcy the Gfemalel and the greater pectoral muscles for Group |

n . n r
pa_ ents ( o 0) oup DM width in DM thickness in DM length from GPM thickness in | Distance from the
(n=28 (38 %), aged 17 to SP, cm. FP, cm. the GT apex to PIP | FP at the ISon the | GT apex to GPM
44 yrs). The average age of all on the HD, cm. HD, cm. PIP of the HD, cm.
subjects was 34.2 years; men — | men [women| men |women| men |women| men |women| men |women
32.5 years, women —35.9 years. | 8.79 | 7.99 2.20 1.91 11.08 | 10.45 2.75 2.54 4.21 4.45

The number of male patients
(50 %) was similar to the num-

Table 3 — Anthropometric average data of the teres major muscle
and the broadest muscle of the back of patients of Group |

ber of female patients (50 %) in

_ o TMM thickness in | Distance from the GT | BMB thickness in FP | Distance from the GT apex
Group |l (n_26 (36 A’)' agEd 45 FP at IS, cm. apex to TMM PIP, cm. | at IS on the HD, cm. | to BMB PIP on the HD, cm.
to 5.9 yrs). The average age of all men women men women men women men women
subjects was 51.4 years; men — [ 5 0.88 2.95 3.07 1.03 0.62 2.32 2.83

51.5 years, women — 51.2 years.
Male patients (66.7 %) also prevailed over the
female patients (33.3 %) in Group lll (n=18 (25 %),
aged 60 to 72 yrs). The average age of all subjects was
64.6 years; men — 64.4 years, women — 64.8 years.
The general characteristics of the groups are pre-
sented in the table 1.

Table 1 — The general characteristics of the groups

Group | Total number | Men, | Women, | Average % from
No. of patients | n (%) n (%) age, the total
in the group, years number of
persons observations
28 67.9 32.1 34.2 38
26 50 50 51.4 36
18 66.7 33.3 64.6 25

In patients of Group I, the average width of the del-
toid muscle (DM) in the sagittal projection (SP) was
8.54 cm. In the frontal projection (FP), the thickness of
the deltoid muscle was on the average of 2.11 cm. The
length of the deltoid muscle from the proximal apex of
the greater tubercle (GT) of the humerus to the prox-
imal insertion point (PIP) on the humeral diaphysis
(HD) was on the average of 10.88 cm. The thickness of
the greater pectoral muscle (GPM) near the insertion
site (IS) in the frontal projection was on the average of
2.69 cm. The distance from the apex of the greater

The anthropometric average values of patients of
the Group Il were showed the following. The width of
the deltoid muscle in the sagittal plane was 9.0 cm, the
thickness of the deltoid muscle in frontal projection
was 2.16 cm, the length of the deltoid muscle from
the apex of the greater tubercle of the humerus to the
proximal edge of the site of diaphyseal insertion was
11.83 cm; the thickness of the greater pectoral mus-
cle near the site of attachment to the humerus was
2.58 cm, the distance from the upper pole of the
greater tubercle to the upper edge of the insertion site
on the humerus was 4.73 cm; the thickness of the teres
major muscle near the site of attachment was 1.13 cm,
the distance from the apex of the greater tubercle to
the proximal point of the insertion site was 3.13 cm;
the width of the broadest muscle of the back near the
point of attachment on the humeral diaphysis was 0.69
cm, the distance from the apex of the greater tubercle
of the humerus to the proximal point of the insertion
site was 2.64 cm.

Detailed anthropometric average data for deltoid
and the greater pectoral muscles for Group Il patients
are shown in table 4. Detailed anthropometric aver-
age data of the teres major muscle and the broadest
muscle of the back of patients of Group Il are shown
in table 5.
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Table 4 — Anthropometric average data for deltoid
and the greater pectoral muscles for Group Il

9.64 cm and 10.11 cm, respec-
tively. The greatest gender dis-

DM width in SP, | DM thickness in DM length from GPM thickness | Distance fromthe | crepancy was observed among
cm. FP, cm. the GT apexto PIP | in FP atthe ISon | GT apex to GPM .
on the HD, cm. the HD, cm. PIP of the HD, cm. pa?tlents of GrOUp_”" where the
width of the deltoid muscle was
men |women| men |women| men women men |women| men |women
964 | 836 | 241 | 191 | 1165 | 1201 | 256 | 26 | ass | ass | PY 2.5 cm greater among men

Table 5 — Anthropometric average data of the teres major muscle
and the broadest muscle of the back of patients of Group Il

over 60 years and by 1.19 cm
greater than the similar average
values of other study groups.

The anthropometric average values of patients of
the Group Il were: the width of the deltoid muscle in
the sagittal plane —9.28 cm, the thickness of the deltoid
muscle in frontal projection — 2.16 cm, the length of the
deltoid muscle from the apex of the greater tubercle of
the humerus to the proximal edge of the site of diaphy-
seal insertion — 12.1 cm; the thickness of the greater
pectoral muscle near the site of attachment to the
humerus — 2.47 cm, the distance from the upper pole
of the greater tubercle to the upper edge of the inser-
tion site on the humerus —5.12 cm; the thickness of the
teres major muscle near the site of attachment — 1.13
cm, the distance from the apex of the greater tubercle
to the proximal point of the insertion site — 3.32 cm;
the width of the broadest muscle of the back near the
point of attachment on the humeral diaphysis — 0.69
cm, the distance from the apex of the greater tubercle
of the humerus to the proximal point of the insertion
site—2.63 cm.

Detailed anthropometric average data for deltoid
and the greater pectoral muscles for Group Il patients
are shown in table 6. Detailed anthropometric average
data of the teres major muscle and the broadest muscle
of the back of patients of Group Il are shown in table 7.

The average width of the deltoid muscle in the sag-
ittal projection was 9.39 cm and 8.08 cm in men and
women, respectively. The gender difference in the size
of the width was on the average of 1.31 cm. The highest
median values of the width of the deltoid muscle were
observed among men of Group Il and Ill, accounting for

Table 6 — Anthropometric average data for deltoid
and the greater pectoral muscles for Group Il

TMM thickness in | Distance from the GT | BMB thickness in FP | Distance from the GT apex The average thickness of

FP at IS, cm. apexto TMM PIP, cm. | at IS onthe HD, cm. |to BMB PIP on the HD, cm. the deltoid muscle in the fron-
men | women men women men women men women tal projection was 2.34 cm and
1.18 1.08 3.28 2.97 0.66 0.71 2.59 2.69 1.85 c¢cm in men and women

. ’

respectively. The difference in
thickness of the above muscle was 0.49 cm. The max-
imum average values were observed among men of
Group Il and Ill, accounting for 2.41 cm and 2.42 cm,
respectively. The greatest gender discrepancy was
observed among patients of Group Il and accounted
for 0.78 cm, which is by 0.29 cm greater than the simi-
lar average values of other study groups.

The average length of the deltoid muscle from the
apex of the greater tubercle to the proximal inser-
tion point on the humeral diaphysis was 11.81 cm in
men and 11.09 cm in women. This parameter was
by 0.72 cm greater among men. The maximum
length of the deltoid muscle was observed among
men of Group Il and women of Group I, accounting
for 13.14 cm and 12.01 cm, respectively. The maximum
gender discrepancy was recorded among patients of
Group Il (3.11 cm).

The average thickness of the greater pectoral mus-
cle near the site of its insertion was greater among men
(2.71 cm) compared to women (2.43 cm). The maxi-
mum average thickness was observed among men of
Group | and lll, accounting for 2. 75 cm, which was by
0.15 cm greater than the average values of the stud-
ied groups. The maximum gender discrepancy was
observed among patients of Group Ill, accounting for
0.85 cm in men.

The average length from the apex of the greater
tubercle to the proximal border of the insertion site
of the greater pectoral muscle was 4.8 cm in men and
4.44 cm in women. The highest values were in male
patients of Group Il (5.6 cm),
which was by 0.94 cm greater

DM width in SP, | DM thicknessin | DM length from GPM thickness | Distance fromthe | than the average value among
cm. FP, cm. the GT apexto PIP | in FP attheISon | GT apex to GPM I Th . ~

on the HD, cm. the HD, cm. PIP of the HD, cm. a gr(?Ups' € maximum gen
men |[women| men |women| men women men |women| men women der dlscrep‘.a\ncy was recorded
1011 | 761 | 242 | 164 | 1314 | 1003 | 275 1.9 5.6 415 | among patients of Group III

Table 7 — Anthropometric average data of the teres major muscle and the
broadest muscle of the back of patients of Group Il

and accounted for 1.45 cm,
which was by 1.09 cm greater
than the average values.

TMM thickness in FP | Distance from the GT | BMB thickness in FP Distance from the GT The avera_ge thickness of
at s, cm. apex to TMM PIP, cm. | at IS onthe HD,cm. | apex to BMB PIP on the the teres major muscle near

HD, cm. the site of its insertion was

men women men women men women men women 1.12 cm in men and 0.98 cm in
1.24 0.91 3.65 2.66 0.7 0.67 2.83 2.24 women. The highest values of
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the thickness of the teres major muscle were recorded
among men of Group Il and |, accounting for 1.24 cm
and 1.18 cm, respectively. The maximum gender dis-
crepancy was observed among patients of Group Il in
men and was 0.33 cm.

The average length from the apex of the greater
tubercle to the proximal border of the teres major
muscle insertion site was 3.24 c¢cm in men and
2.94 cm in women. The highest values were observed
in men of Group Il and II, accounting for 3.65 cm and
3.28 cm, respectively. The maximum gender discrep-
ancy was 0.99 cm and was found among patients
Group Il

The average thickness of the broadest muscle of the
back near the site of its insertion on the humerus was
0.82 cm in men and 0.67 cm in women. The maximum
values were recorded among young men of Group |
(1.03 cm).

The average length from the apex of the greater
tubercle to the proximal border of the insertion site of
the broadest muscle of the back was 2.53 cm in men
and 2.64 cm in females. The greatest gender discrep-
ancy was observed among patients of Group | and
accounted for 0.51 cm in women.

In 6.85 % (5) of the subjects, no traditional differ-
entiation of the deltoid muscle into three portions,
namely, anterior, medial and posterior, was noted. In
2.7 % (2) of cases, no clear separation of the anterior
and medial portions of muscle fibers was found, as well
as their complete adhesion at the level of the middle
third of the greater tubercle of the humerus. In 4.1 %
(3) no differentiation of the medial and posterior por-
tions of the deltoid muscle fibers, and their complete
adhesion at the level of the lower pole of the humerus
was noted.

The study of the greater pectoral muscle revealed
a clear laminarity of the muscle portions and the ret-
rograde nature of the points of attachment to the

humeral diaphysis relative to their sites of origin. Thus,
the clavicle of the greater pectoral muscle is attached
to the humerus distally, the sternocostal part — medi-
ally, the abdominal — proximally.

The teres major muscle in all cases had a single-
vector fiber structure. The site of insertion of the
teres major muscle in all cases was below the site of
attachment of the broadest muscle of the back to the
humerus. The width of the teres major muscle was
about by 1.4 times greater than the width of the broad-
est muscle of the back near the insertion site of each
of them.

Coclusions. Magnetic resonance imaging enables
studying the individual anatomical features of the soft
tissue structures of the humeral diaphysis in vivo and
without the use of invasive research methods. This
allows to increase the level of preoperative planning
and intraoperative anatomical topography for sur-
geons, expand the range of studies of variant anatomy
of soft tissue structures and reduce the risk of anatom-
ically induced iatrogenic complications.

Elderly women, as compared to men of this age
group and young and middle-aged women, have a dra-
matic decrease in anthropometric biofunctional param-
eters of the deltoid muscle, greater pectoral muscle,
teres major muscle and the broadest muscle of the
back. This phenomenon indicates the clear age and
gender distribution of bone fragment displacement in
humeral diaphysis fractures.

The study of variant musculoskeletal relationships
of the humeral diaphysis in the proximal part deepens
the understanding of the biomechanical variability of
displacement of bone fragments in simple and multi-
fragmental fractures of the humeral diaphysis.

The prospects of further research. Further study of
anatomical features of the soft tissue structures of the
proximal humeral diaphysis revealed by the magnetic
resonance imaging.
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AHATOMIYHI OCOB/MBOCTI M’AKOTKAHUHHWUX CTPYKTYP MPOKCUMANBHOIO BIAAINY AOIADISAPHOI
OINAHKU NAEYA 3A JAHUMU MATHITHO-PESOHAHCHOT TOMOTPADIT

KoHoHeHKo C.B., Menunexko O.B.

Pe3tome. AHaTOMIUHI 0COBANBOCTI M’AKOTKAHUHHUX CTPYKTYP NPOKCMManbHOro Bigainy aiadisapHoi 4inaHKM naeya
33 A@HMMM MarHiTHO-pe3oHaHCcHOi Tomorpadii. JlikyBaHHA nepenomis Aiadizy nNaAevYoBoi KiCTKM IMUOOKUX 3HAHb Bapi-
aQHTHOI aHaTOMIii M’30BOr0 KOMMOHEHTY Ta iHLIMX M’SKOTKAaHUHHUX CTPYKTYyp. JOCniasKeHHA 3a AOMOMOro aHasisy
pe3ynbTaTiB MarHiTHO-pe3oHaHCHMUX Tomorpadit A03BONSE AOCNIAUTM aHATOMIYHI ocobamBocTi 6e3 BMKOpPUCTaHHA
Kafasep-matepiany. Memoto 00cnidnceHHA € BUSHAYEHHA aHATOMIYHUX OCOBNNBOCTEN M’ AKOTKAHUHHUX CTPYKTYp Mpo-
KCUManbHOro BiaAiny AiadisapHoi AiNSHKKM Nieva Ha OCHOBI pe3ynbTaTiB MarHiTHO-pe3oHaHCHOI Tomorpadii. 06’ekm
i memoou docniomeHHs. byno npoaHanizoBaHo 73 MNOCNiAOBHUX CcTaHAAPTHUX MPT-CKaHW AiNAHKM naedya naujiex-
TiB Bikom Big, 17 go 72 pokiB. CepeaHil Bik nauieHTiB cKnagas 48 pokiB, cepeHii BiK XiHOK — 49 poOKiB, Y0N0BIKiB —
47 pokis. Mpu 06pobLi AaHMX BUKOPUCTOBYBA/NUCA METOAM HemnapameTpPUuHOi CTaTUCTUKU. Pesysnemamu. Micns
BMBYEHHS Ta 06POBKM AaHUX BUAINEHO TPWU rPYNK NaLieHTIB B 3a1€XKHOCTI Bi BiKy Ta cTaTi. byno BM3HayeHo iHAMBIAY-
aNbHi aHTPOMNOMETPUYHI NapameTpu AeNbTONOLIGHOIo, BENIMKOTO rPyAHOro, BEJIMKOTO KPYraoro M’A3iB Ta HaMLWMpPLLIOro
M’S13y CMIMHK, @ Came — LUMPUHY, TOBLUUHY Ta BifiCTaHb Bif, BEPXiBKM BEIMKOIO ropburKa A0 BepXHbOI MexXi Micua iHcepuii
Ha Aiadisi nnevoBoi KicTkn. AudepeHuiioBaHO BiKOBY Ta reHAepHy PO36iKHICTb aHTPONOMETPUYHUX AaHuX. Mig vac
OOCNIAXEHHS BE/IMKOro rpyaHoro m’asy BMABAEHO YiTKY JlaMiHAPHICTb M'A30BUX NOPLiN Ta peTporpagHicTb TOYOK iX
NPUKpPINAeHHA A0 Aiadisy NaevyoBoi KiCTKM BiAHOCHO MicLib iXHbOro No4aTKy. Bennkuin Kpyraunii m’a3 y Bcix aocnigxysa-
HUX BUNaAKax MaB O4HOBEKTOPHY BOJIOKOHHY CTPYKTYpY. Micue iHcepLjii BeNMKOro Kpyrnoro m’sasy y BCix BUMnagKax byno
HUX4Ye MicUA NPUKPINIEHHSA HaULWKNPLLIOTro M'A3Y CMMHKU A0 AINAHKU NNe4Y0BOI KiCTKU. BUCHOBKU. Y KiHOK NOXWU/IOr0 BiKy,
Yy MOPIBHAHHI 3 YHONOBIKAMM [aHOI BIKOBOI KaTeropii Ta KiHKaMn MON0A0ro, Ta CEPeAHbOro BiKY, CNOCTEPIraeTbCA pi3Ke
3MEHLUEHHA aHTPONOMETPUYHUX 6iodYHKLIOHANbHMX MOKA3HWKIB A4EeNbTONOAIOHOro, BE/IMKOro rpyAHOro, BEMKOro
Kpyrnoro m’ssis Ta HalWMPLIOro M’ A3y CNUHMK. Lle NOSACHIOE YiTKMIA BiKOBMIA Ta reHAEepHUIA PO3MOAIN 3MILLLEHHSA KICTKOBUX
BiAN1aMKiB Npu nepenomax giadisy nievyoBoi KicTKu.

KnouoBi cnoBa: marHiTHo-pe3oHaHCcHa Tomorpadisn, M’'a30BMiA KOMMNOHEHT, Aiadi3 NAeUYoBOT KICTKU, M’ AKOTKAHWUHHI

CTPYKTYpMU.

ANATOMICAL FEATURES OF THE SOFT TISSUE STRUCTURES OF THE PROXIMAL HUMERAL DIAPHYSIS REVEALED
BY THE MAGNETIC RESONANCE IMAGING

Kononenko S.V., Pelypenko O.V.

Abstract. Treatment of humeral diaphysis fractures requires in-depth knowledge of the variant anatomy of the
muscular component and other soft tissue structures. The analysis of the findings of magnetic resonance imaging
enables the study of the anatomical features without the use of cadaveric material. The aim of the study is to determine
the anatomical features of the soft tissue structures of the proximal humeral diaphysis based on the findings of magnetic
resonance imaging. Methods and Material. 73 consecutive standard MRI scans of the humerus of patients aged 17 to
72 years have been analyzed. The average age of the patients was 48 years; the average age of women and men was
49 and 47 years, respectively. Methods of nonparametric statistics have been used in data processing. Results. After
studying and processing the data, three groups of patients were identified depending on the age and gender. Individual
anthropometric parameters of deltoid muscle, greater pectoral muscle, teres major muscle and the broadest muscle of
the back have been determined, namely, the width, thickness, and distance from the apex of the greater tubercle to the
upper boundary of the insertion site on the humeral diaphysis. Age and gender differences in anthropometric data have
been differentiated. The examination of the greater pectoral muscle revealed a clear laminarity of the muscle portions
and the retrograde nature of the points of its attachment to the humeral diaphysis relative to their sites of origin.
Teres major muscle, in all subjects, had a single-vector fiber structure. The site of insertion of the teres major muscle,
in all subjects, was below the site of attachment of the broadest muscle of the back to the humerus. Conclusions.
Elderly women, as compared to men of this age group and young and middle-aged women, have a dramatic decrease
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in anthropometric biofunctional parameters of the deltoid muscle, greater pectoral muscle, teres major muscle and
the broadest muscle of back. This phenomenon indicates the clear age and gender distribution of bone fragment
displacement in humeral diaphysis fractures.
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