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ABSTRACT Objective: It is know that gluteus medius and minimus
muscle measures change according to gender and body mass index (BMI).
It may differ anatomically between right and left sides. Accordingly the
study was planned to investigate the differences between the right and left
ventrogluteal (VG) regions according to the active and passive use of the
individuals. Material and Methods: The study was planned in a de-
scriptive, observational and cross-sectional manner to examine the
anatomical structure of the VG site, as right and left. The study was per-
formed on 93 healthy persons between the age of 18 and 35 years, who
agreed to participate in the study. In the collection of the research data,
the form including the indicative characteristics and the ultrasonographic
measurement data of the individuals were used. Results: It was found that
the differences of the gluteus medius in the right and left sides were sta-
tistically significant (p<0.05), when compared by gender there was a sig-
nificant difference only in women (p<0.05), and there was a significant
difference (p=0.002; p=0.004) with regard to BMI. When the correlation
of the values measured according to BMI are examined, it was found that
there was a high level of relationship and significant difference to the high-
est degree between the right and left VG site measurements in a positive
way, in normal, mildly obese and obese individuals. Conclusions: It has
been observed that there can be differences on the right or left side of the
VG site. These differences also vary according to gender and BMI.

Keywords: Ventrogluteal site; muscle, bone;
subcutaneous tissue; nursing practice

OZET Amagc: Gluteus medius ve minimus kas 6lgiilerinin cinsiyete
ve beden kitle indeksine (BKI) gore degistigi bilinmektedir. Sag ve sol
tarafta da anatomik olarak farklilik gosterebilir. Bu dogrultuda ca-
lisma bireylerin aktif ve pasif kullanimina gore sag ve sol ventroglu-
teal (VG) bolgeler arasindaki farkliliklar: arastirmak i¢in planlandi.
Gereg¢ ve Yontemler: Calisma, VG bdlgenin, sag ve sol olarak ana-
tomik yapisinin incelenmesi amaciyla gerceklestirilen tanimlayici,
gozlemsel ve kesitsel olarak planlandi. Calisma 18-35 yas arasi sag-
likl1 ve arastirmaya katilmay1 kabul eden 93 bireyde gerceklestirildi.
Aragtirma verilerinin toplanmasinda, bireylerin tanitic1 dzelliklerini
iceren ve ultrasonografik 6l¢ctim verilerinin oldugu form kulanildi.
Bulgular: Gluteus medius ve kemik uzunluklarinin sag ve sol bolge
arasinda farkliliklarinin istatistiksel olarak anlamli oldugu (p<0,05),
cinsiyete gore karsilastirildiginda sadece kadinlarda anlamli oldugu
(p<0,05), BKI’ye gére anlamli farklilik oldugu (p=0,002; p=0,004)
goriildii. BKi’ye gore 6lgiim alinan degerlerin korelasyonuna bakil-
diginda, normal, hafif obez ve obez bireylerde sag ve sol VG bolge 61-
¢limii arasinda pozitif yonde, yiiksek diizeyde iliski ve ileri derecede
anlamli fark oldugu goriildii. Sonug¢: VG bolgede sag veya sol tarafta
farkliliklarin olabilecegi goriilmiistiir. Bu farkliliklar cinsiyete ve
BKI’ye gore de degismektedir.

Anahtar Kelimeler: Ventrogluteal bolge; kas; kemik;
subkutan doku; hemsirelik uygulamasi

Intramuscular (IM) injection is an application
that is frequently used in treatments to inject the med-
ication deep into the muscle and it requires basic in-

formation and skill.! For the competence of safe IM
injection, which is one of the responsibilities of
nurses, besides the physiology and pharmacology
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knowledge, the anatomical structure of the site of in-
jection should be known well, too. The VG site is rec-
ommended as the safest region for applying the IM
injection.”* The most common complications are ad-
ministering drugs to subcutaneous tissue by mis-
take, insufficient drug absorption, tissue irritations
such as necrosis, hematom, ecchymosis, vessel or
nerve damage and pain, and all these complications
can be prevented simply by choosing the ventrog-
luteal (VQ) site as the injection site, which is a very
safe option.**

Studies have shown that gluteus medius and
minimus muscle measures change according to gen-
der and body mass index (BMI). Variabilities can be
observed in the measurements between the right and
left VG sites according to active and passive use of
individuals.>® Studies show that the development
of injection complications are more common in
males. The reason for this can be shown as the less
amount of adipose tissue in males compared to fe-
males. In the elderly, the risk of developing injec-
tion neuropathy is increasing due to reduced muscle
mass in cachectic men, especially due to bad
care.'! In the studies including radiological meas-
urements of the gluteal site muscles, it was stated
that the fat rate in the dorsogluteal site (DG) was
higher compared to the VG site, therefore injections
with standard needles in the DG site were less ef-
fective than thought. It was found that gluteal fat
thickness was greater in women.!'"'* According to
BMI of the individuals, it was found that the
method used in detection of the VG site was 100%
reliable for all individuals with BMI between 18.5-
29.9, whereas for individuals over 40 and above, the
method was not 100% reliable. In studies comparing
DG and VG, it was stated that BMI and the thickness
of subcutaneous tissue and therefore the thickness of
gluteus medius were changing and there was a sig-
nificant difference between the sites.*!> When the in-
ternational and national literature are examined, it is
seen that the studies are mainly aimed at comparing
the reliability of the VG site, the pain after IM injec-
tion, and the advantages and disadvantages of the DG
site and the VG site.

The study is planned to determine the gluteus
medius and minimus muscle thicknesses in the VG
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site recommended for IM injection, the distance be-
tween the greater trochanter of femur anterior supe-
rior iliac spine of the bone and whether there is a
difference between the right and left hips with respect
to subcutaneous tissue thickness.

I MATERIAL AND METHODS

This study made in this direction is a descriptive and
cross-sectional study conducted to investigate the
structure of the VG site, which is used in IM injection
application, anatomically on the right and left sides,
the measurement difference between two sites and its
effect on safe drug application.

THE STUDY QUESTIONS

H Is there a difference between the right and left
gluteus medius muscle thickness of the VG site?

B Is there a difference between the right and
left gluteus minumus muscle thickness of the VG
site?

B [s there a difference between the mea-
surements of the right and left bone spurs (the dis-
tance between the greater trochanter of femur - an-
terior superior iliac spine of the bone) of the VG
site?

 [s there a difference between the right and left
subcutaneous tissue thickness of the VG site?

H [s there a difference according to gender in the
left and right parameters of VG site?

H Is there a difference according to BMI in the
left and right parameters of VG site?

STUDY DESIGN

The study, which was planned as descriptive, obser-
vational and cross-sectional was performed between
January-March 2017 on individuals who did not have
a trauma affecting the gluteus medius and minimus
muscles and walking disability, who are between the
age of 18 and 35, and with BMI between 18.5 and
40.00. The number of samples was determined as 93
0.05 by power analysis at 0.80 power level, with a
deviation of +0.05 at the error margin of 0.05. It was
performed with healthy volunteer individuals deter-
mined by the randomized method, which complies
with the research criteria.
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ETHICAL CONSIDERATION

Before starting the research, permission was obtained
from the Ethics Committee of Acibadem University
(ATADEK-2017/4, 2.3.2017). The purpose of the re-
search and the expectations from them were ex-
plained to the healthy individuals constituting the
research sample and the informed written consent
was obtained for their participation in the research in
the light of willingness and volunteering principle.
The study was conducted in accordance with the prin-
ciples of the Helsinki Declaration.

PROCEDURE

In the collection of research data; the data collection
form prepared by the researchers in accordance with
literature information was used. In the first part of the
form, the gender, age and BMI data of the individu-
als were included. In the second part, records of sep-
arate measurements of the right and left sides were
included. The side where the gluteus medius and min-
imus muscles used in the VG site calculation were
the thickest, similarly the side where the subcuta-
neous tissue was the thickest and the distance be-
tween the femur trochanter and the crista lila
anterior superior were displayed 7.5 mHz linear
array transducer on Sonoline Elegra System USG
device, which examines the organs and tissues of
the human body, with high frequency sound waves
via piezoelectric crystal probes, and the measure-
ments were recorded. USG measurements were
done by the radiologist researcher in a training and
research hospital after work. The physician who
performed the ultrasonography is the chief of radi-
ology clinic of the education and research hospital
of Sakarya University and has 15 years of clinical
experience. The individuals were in the right and
left lateral positions, their measurements were
taken in radiology unit in the USG room. One re-
searcher located the VG site using the V method and
marked it with a “V” using a special pencil. Ultra-
sonography was used to determine the gluteus medius
and gluteus minimus, subcutaneous tissue, any blood
vessel or neural structure.

DATAANALYSIS

The data obtained from the study was evaluated by
transferring to the IBM SPSS Statistics 21 program.
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The frequency distributions for categorical vari-
ables, and the minimum, maximum and arithmetic
averages were given for evaluation of ordinal data.
For the analysis of the data, their normal distribu-
tions were examined by using Kolmogorov-
Smirnov test and it was seen that it did not show a
normal distribution. In the advanced analysis, by
using non-parametric tests, since the arithmetic
mean of unsuitable parameters, mode and media
are equal or close, and the skewness and kurtosis
indices calculated by dividing the skewness
their
standard errors are close to 0 within the limits of

and kurtosis coefficients by dividing
+1.96, the suitability of the normal distribution was
evaluated as evidence and parametric tests were
used.'>'® The correlation between numerical vari-
ables was assessed by Spearman correlation test,the
effect sizes were calculated using the Cohen’s d for-
mula and the significance was considered as

p<0.05.

I RESULTS

Of the individuals participating in the study, 47
(50.5%) were male and 46 (49.5%) were female, their
average of age was 24.46+3.66 years and their aver-
age of BMI was determined as 23.874+3.91 kg/m?. It
was determined that while 61 (65.6%) of the individ-
uals were in the range of 18.5-24.9, which is accepted
as normal BMI, the other majority 21 (22.6%) were
in the range of 25.0-29.9 which is accepted as over-
weight.

The waist and hip circumference measurements
of the individuals were also taken in consideration of
the importance of regional weight gain in IM appli-
cation in the VG site. The average of waist circum-
ference was 82.69+12.21 centimeters, while the
average of hip circumference was 102.10+8.95.
When we look at the waist and hip ratio, the values
obtained were as 0.77+0.05 in females and 0.83+0.09
in males.

The measurement average between the femur
trochanter to anterior superior spine of crista iliac
bone, which was used in the detection of VG site of
the individuals participated in the study, was found
to be 99.45+7.61 and 100.23+6.64 milimeter on the
right and left sides, respectively; the average of the
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thickness of the gluteus minimus muscle was
11.8742.41 milimeter and 11.74£3.17 milimeter on
the right and left side, respectively; the distance av-
erage of the muscle from its deepest part to the bone
was 63.57+6.00 milimeter and 63.52+6.32 milimeter
on the right and left sides, respectively; and the aver-
age of the subcutaneous tissue thickness was
11.4045.36 milimeter and 11.69+5.70 milimeter on
the right and left sides, respectively. The thickness
average of gluteus medius muscle, where the IM in-
jection was applied, was 24.89+4.66 milimeter and
24.06 +4.92 milimeter on the right and left sides, re-
spectively (Table 1).

It was observed that there was a significant dif-
ference to the highest degree (+=3.533, d=0.17,
p=0.001) between the measurement averages made
between the gluteus medius muscles, between the
right and left sides (Table 1).

When the average of the gluteus medius muscle
of the individuals, where the VG application was per-
formed, was examined according to the gender, it was
measured 25.45+5.67 milimeter and 24.25+6.12
milimeter on the left and right sides of women, re-
spectively; and in the statistical analysis performed, a
significant difference was determined between the
two hips (t=3.127, d=0.20, p=0.003) to the highest
degree; also, a statistically significant difference was
not determined between the measurements of the two
hips of males, which were 24.34+3.36 milimeter and

23.87+3.41 milimeter, respectively (t=1.750, d=0.13,
p=0.087) (Table 2).

It was found that 3.2% of the individuals were
thin, 61 (65.6%) were normal weight, 21 (22.6) were
mildly obese and 8 (8.6) were obese. When the aver-
age of gluteus medius muscle, to where the VG ap-
plication was performed, was examined according to
the BMI, it was measured 20.20+1.77 milimeter and
18.53+1.78 milimeter on the right and left sides, re-
spectively, in the low BMI group; 24.07+4.19
milimeter and 23.34+4.63 milimeter on the right and
left sides, respectively, in the normal BMI group;
36.30+4.15 milimeter and 25.27+4.27 milimeter on
the right and left sides, respectively, in the mildly
obese BMI group;and 29.21+£6.47 milimeter and
28.4146.11 milimeter on the right and left sides, re-
spectively, in the obese BMI group. It was determined
that there was a statistically significant difference
(F=5.188; p=0.002) (F=4.714, p=0.004) in the aver-
age of gluteus medius muscle between the right and
left sides, in the thin, normal and mildly obese group,
and the difference was noticeable in the overweight
group (Table 3).

In the case that the BMI was numerical, the
correlation of gluteus medius, bone spurs, distance
to the bone and subcutaneous tissue thickness in the
right and left sides were also examined separately
by performing nonparametric Spearman correlation
test. In the individuals with low BMI, it was ob-

TABLE 1: Distance between the bone spurs in the right and left hips, gluteus medius, minimus muscles, distance from the deepest part
of the muscle to the bone and subcutaneous tissue evaluation (n=93).
Right X£SS Left X£SS
(Minimum-Maximum) (Minimum-Maximum) t;p

Distance between bone spurs (osteophyte) 99.45+7.61 100.23+6.64 t=-1.775; 0.079
(65.70-117.80) (87.60-117.00)

Gluteus medius 24.89+4.66 24.06+4.92 t=3.533; 0.001
(17.20-40.80) (15.50-39.20)

Gluteus minumus 11.87+2.41 11.74£3.17 t=0.458; 0.648
(17.90-7.20) (6.50-30.50)

Distance from the deepest part of the muscle to the bone 63.57+6.00 63.5246.32 t=0.063; 0.950
(51.20-82.80) (52.50-81.60)

Subcutaneous tissue 11.405.36 11.695.70 t=-1.462; 0.147
(3.60-28.20) (3.70-32.70)

t;Paired t test; SS: Standard deviation.
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TABLE 2: Evaluation of the measurements of the gluteus medius muscle according to gender.
Right gluteusmedius Left gluteus medius
n (%) X+SS X+SS tp
Gender 93
Female 46 (49.5) 25.45+5.67 24.25+6.12 t=3.127; 0.003
Male 47 (50.5) 24.34+3.36 23.87£3.41 t=1.750; 0.087
t;Paired t test; SS: Standard deviation.
TABLE 3: Evaluation of the measurements of the gluteus medius muscle according to body mass index (n=93).
Right gluteus medius Left gluteus medius
n (%) XSS XSS t:p\d
BMI 93
<185 3(3.2) 20.20+1.77 18.53+1.78 t=3.221%; 0.084
18.5-24.9* 61(65.6) 24.07+4.19 23.34+4.63 t=2.322*:0.024
25.0-29.9+ 21(22.6) 26.304.15 25.27+4.27 t=2.465%; 0.023
30.0-39.9"* 8(8.6) 29.2146.47 28.41+6.11 t=1.007%; 0.347
Fip F=5.188"*; 0.002 F=4.714**,0.004
(1.4, 2-4) *4(1-4, 2-4)

*t;Paired t test, **F;ANOVA, ***Bonferonni test.
*Thin: <18.5 ** Normal: 18-24.9 *** Slightly Overweight: 25-29.9 **** Obese: 30 and above
BMI: Body mass index; SS: Standard deviation.

served that while there was a high positive correla-
tion, between the gluteus medius and the distance
of the muscle to the bone, between the right and left
measurements,it was not significant; and there was
a negative correlation in the subcutaneous tissue,
but was not statistically significant. In moderate,
mildly obese and obese individuals, it was observed
that the gluteus medius, bone spurs, distance of the

muscle to the bone and subcutaneous tissue thick-
ness caused a statistically significant positive cor-
relation between the right and left sides, and created
a significant difference to the highest degree. It was
determined that as the BMI increased, the muscle
thickness between right and left sides and the dif-
ference of other measurement parameters also in-
creased (p<0.001) (Table 4).

TABLE 4: Correlation of ventrogluteal measurement sizes according to body mass index (n=93).

BMI Gluteus medius Distance of bone spurs
X+SS Right\Left Right\Left
23.87%3.91 np np

<18.5% 0.87;0.323 0.03; 0.977
18.5-24.9* 0.84; <0.001 0.69; <0.001
25.0-29.9" 0.89; <0.001 0.89; <0.001
30.0-39.9+* 0.93; 0.001 0.97; <0.001

Distance of muscle to the bone Subcutaneous tissue
Right\Left Right\Left
np np
0.87; 0.322 -0.99; 0.080
0.88; <0.001 0.92; <0.001
0.93; <0.001 0.94; <0.001
0.92; 0.001 0.92; <0.001

r: Pearson correlation
*Thin: <18.5 ** Normal: 18-24.9 *** Slightly Overweight: 25-29.9 **** Obese: 30 and above
BMI: Body mass index; SS: Standard deviation.
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I DISCUSSION

Evidence-based studies recommend that the VG site
should be the first choice in the skill for intramuscu-
lar drug application frequently used by nurses.!”!8
However, there is a significant gap in the training and
application process of the mentioned injection site,
because it is not used actively.'® In the studies, nurses
stated that among the reasons for not prefering the
site was the difficulty in determining the site.*?%*!
Also, in the studies in which the safety of the injec-
tion site has been investigated, it was concluded that
the gender or differences arising from the BMI could
create this situation.*'> Another view is that there may
be differences between the right and left sides, but the
number of studies revealing these differences is rather
few. For this reason, all the differences obtained from
the study, which we think will make great contribu-
tion to the literature, will be tried to be discussed in
detail.

Muscles located in the VG site are; gluteus
medius and gluteus minimus. For intramuscular drug
application skills, it is known that these muscles are
widely distributed in the VG site and are in suffi-
cient thickness.'>* In the study conducted by
Coskun, Kilic & Senture; while it was reported that
the average of gluteus medius muscle in the right
VG site was 23.17+£6.21 mm and it was 22.22+5.84
mm on the left side and a significant difference was
not found; they found that there was a significant
difference between the distance of right and left
sides to the vein and artery, and the left side was the
farther.®

For this reason, it is recommended that the
physical properties of the individual should be eval-
uated in the application of intramuscular drug. It is
seen that the most important cause of this result is
the BMI. It is indicated that as the BMI increased,
the gluteus medius and minimus muscle thicknesses
in subcutaneous tissue and VG site increased and
their distance to the nerves was affected.®!>24% In
another study, in the comparison of two groups as
BMI <21 kg/m?and = 21 kg/m?, it was reported
that epidermis and gluteus medius muscle distance
was significantly different between the right and
left side, epidermis and osteophyte created a sig-
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nificant difference to the highest degree and as the
BMI increased the correlation between the meas-
urement sizes were observed.® Masuda et al. unlike
the finding of this study, found that the distance be-
tween the epidermis and the muscle in the VG did
not create a difference in the right and left sides.?®
In the study, it was observed that while the average
of gluteus medius muscles located in the VG
site was determined as 24.89+4.66 mm on the right
and as 24.06+4.92 mm on the left, it created a sta-
tistically significant difference in the normal and
mildly obese group (Table 1). It should be taken
into consideration that with the BMI factor, espe-
cially the average of the gluteus medius muscles
can be at different ratios in the right and left VG
sites. According to the result of the study, it can
be said that such a situation is not in question in
the average of gluteus minimus muscle thickness
(Table 1).

In the study performed by Giines et al. in order
to examine the reliability of the method used in de-
termining the side, the subcutaneous tissue thickness
in the VG site was found as 28.0+14.8 mm in females
and as 20.6+8.4 mm in males.'? A similar situation
with the literature is also mentioned in the study. In
the study conducted by Zaybak et al. in order to de-
termine the needle length that should be preferred in
obese individuals; the subcutaneous tissue thickness
was measured as 54.2+15.5 mm in females and as
36.4+10.5 mm in males. It has been reported that the
IM injection success rate was higher in males com-
pared to females due to the fact that the subcutaneous
tissue thickness in males was low.?? In addition, the
average of subcutaneous tissue thickness in the VG
site investigated specific to study was obtained as
11.4045.36 mm in the right side, and as 11.69+5.70
mm in the left side; and it was seen that there was no
significant difference between the two sides with re-
gard to subcutaneous tissue differences (Table 1).
Similar to our study, Coskun, Kilic & Senture and
Greenway also emphasized that there was no differ-
ence between the muscle and subcutaneous measure-
ments, on the right and left VG sites, the ratio of
subcutaneous tissue was low, and it was distant from
the gluteal ven, arterial and neural structures.®?
Therefore, the VG site can be easily preferred for in-
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tramuscular drug application with regard to right and
left sides. Only, it should be taken into consideration
that subcutaneous tissue thicknesses can be excessive
in female or obese individuals.

Another reason for defining the VG site as the
safest side and for supporting it by studies is its dis-
tance to the nerves.*?’ Coskun and colleagues indi-
cated that the distance of the injection site to the
artery in the VG site was13.87+16 mm, and its dis-
tance to the nerve was 11.82+14 mm, and it was
6.83+9 mm and 5.67+9 mm, respectively, in the DG
site. The ancillary means in determining this distance
in the VG site is the bone spurs which also facilitate
the detection of this site, doubles the safety of the side
compared to the DG site. There are not many studies
in the literature that investigate the difference of the
ratios of these bone spurs between the right and left
sides. Masuda et al. indicated that the distance be-
tween the epidermis layer and the osteophyte differed
according to the BMI, and that it created differences
in the right and left sides, and Sakamaki et al. also
obtained similar results.®?¢ In the study, the distance
between the greater trochanter and the crista iliaca
anterior superior iliac spine was 99.45+7.61 mm in
the right side and 100.23+6.64 mm in the left side
(Table 1).

In the study of Kaya et al. investigating the re-
liability of two different methods used in detection
of VG sites; the average of gluteus medius muscle
thickness according to gender was measured as
24.67+7.77 mm in females and as 24.90+7.11 mm in
males.? In another study, it was reported that although
the average of muscle thickness in the VG site was
not significant according to gender, it was greater in
males compared to females due to their muscle
masses.'? In the study, unlike the literature, the aver-
age of gluteus medius muscle according to gender
was determined as 25.45+5.67 mm and 24.25+6.12
mm in the right and left sides, respectively, in fe-
males. In males, these ratios were measured as
24.34+3.36 mm on the right and as 23.87+£3.41 mm
on the left, respectively (Table 2). As a result of the
statistical analysis, it was concluded that there was a
statistically significant difference between two hips
both in females and females had more muscle mass
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compared to males. It is thought that this situation is
due to the fact that individuals with different BMI ra-
tios come together. However, studies indicate that the
BMI factor should be taken into consideration in the
skill for intramuscular drug application. Because in
this study, it was observed that as the BMI rates in-
creased, all other measurement parameters, including
the muscle thickness, increased (Table 3, Table 4). It
is known that the development of subcutaneous tissue
and fat tissue changes according to gender and race,
and the development of muscle is also affected de-
pending on the subcutaneous and adipose tissue.®°
While the muscle tissue was more on the surface
22.22+5 mm depending on the fewness of subcuta-
neous tissue (<3.75 cm) in the VG site, the subcuta-
neous tissue was more (1-9 cm) in the DG site and
the muscle tissue was deeper and the muscle thick-
ness was 28.35+7 mm.?® Therefore we think that it
will increase the rates of safely drug application if the
healthcare personnel reevaluate their skills in this re-
gard, avoid the standard protocols and have individ-
ual-specific attitude.

It has been determined that these ratios increase
according to BMI as in other parameters (Table 4).
For this reason, there may be regional differences in
application of the injection, so the insertion angle and
the length of the injection needle have to be evalu-
ated separately in the right and left sides. When in-
jecting the IM, the body structure of the individual,
the subcutaneous tissue thickness, the palpation of the
injection site, the angle of the site to the articular and
its depth should be considered. When applying to the
VG area, it is important that the individual is evalu-
ated and thought critically.

I CONCLUSION

As aresult, in the study, it has been observed that there
may be differences in the right or left side of the VG
site. It was also seen that all parameters changed as
the BMI increased. There is a need for more random-
ized controlled studies to be performed with large
groups to be able to make precise inferences. The risk
that the needle might not reach the muscle mass even
when IM is administered to the VG site remains, and
the BMI is the most important indicative of factor of
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this risk. For this reason, an individual’s sex and BMI
should be considered in the IM injection management
to the VG site. We believe that the results of the study,
will contribute to the literature in terms of enabling
the healthcare personel to maintain healthy drug ap-
plications and provide effective care for individuals,
will be the starting point and will be a basis for the
studies. Additionally, VG site right-left difference
should be included as a course in nurse or in-service
education programs.
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