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Background: The central venous accesses technique uses a direct visualization puncture.
With the advent of the ultrasound (US)-guided puncture, a high variation rate in the
anatomical position (AP) of the right internal jugular vein (RIJV) was observed compared
to the rightcommon carotid artery (RCCA). Objective: This study describes the rate of AP
variability in RIJV, compared with previous studies and descriptions. Methods: We
selected 180 adult patients with diabetes mellitus (DM) and systemic arterial hypertension
(SAH), between June and October 2018, for an US evaluation ofthe AP and diameter o f
the RIJV and its anatomical comesponding position with the RCCA. Results-A higher
incidence of anterior lateral position (43%) (p=0.0016) was observed, followed by anterior
(31%), lateral (22%) and anterior-internal position (4%). A diameter greater than 1 1mm in
SAH patients (p=0.0011) was also observed (odds ratio 3.80; 95% CI: 1.71 to 8.44).
Conclusions - The study showed a high variability rate in the RIJV AP as determined by
ultrasonography. The larger diameter of the RIJV showed a statistically significant

association with SAH.

INTRODUCTION

Central and arterial venous accesses are routine procedures in
medical centers; traditionally they are performed using a
puncture technique by direct visualization; this procedure may
sometimes cause mechanical complications. With the advent of
the US-guided technique, anatomical position (AP) variability
has become an important factor. Medical procedures, such as
hemodialysis, hemodynamic monitoring, vasoactive drugs,
plasmapheresis, biopsies and pacemaker implantation, are
performed through this venous access.' The publications show
that the formation of the jugular veins are continuity of the
cerebral venous sinuses, determining the formation ofthe right
internal jugular vein (RIJV) in a lateral external position in
relation to the right common carotid artery (RCCA).2’3’4 The
success of the traditional venipuncture procedure requires:
extensive knowledge ofanatomy; a good clinical examination;
correct position ofthe patient, as well as the application o fthe
anatomical parameters of the Sedillot’s Triangle, which sides
are formed by a bottom line comresponding to the clavicular
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surface and the other two sides are formed by the medial
and lateral portions of the stemocleidomastoid muscle.™®
Preliminary studies report that the AP of the RIJV may vary
in 57% of the cases described.” In relation to the RCCA, the
RIJV may be in an anterolateral, anterior incomplete or
anterior position in 54% of the cases’ An anterolateral
position has been reported in 84% of the cases, and a lateral
position in 14.2%of the cases T urba UC reported the same
anterolateral AP in 71% ofthe cases."

The effectiveness of the procedure under review -US-
guided puncture -with the description of the vascular
anatomy and the wvariations of the AP has been
demonstrated (figure 1), indicating decreased cannulation
time and mechanical complications." In recent years,
interest in understanding ultrasonography and its benefits
described in clinical trials, such as gains in the procedure
quality and patient safety as recommended by medical
societies, has grown.”'>'" This investigation aims to
present evidence of the variability of the AP of the RIJV,
verified by US, comparing with resuks from previous
publications and association with clinical and
sociodemographic variables.
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MATERIALSAND METHODS Table 1. Socio demogr:lhphic il.ndtcomo rbi%ilies characteris tics of
e patients as sesse

Study Design and Participants: An observational, Characteristics 0 %
descriptive, prospective study and convenience sample. A Age Range (vears) 2 W
total 0fl180 adult patients were selected in an outpatient clinic 30-39 20 16.1
in the city ofSdo José¢ dos Campos - Sdo Paulo. This study was o o 15
previously approved by the Comité de Etica em Pesquisa da 60-69 28 15.6
Pontificia Universidade Catélica de Campinas, opinion = 3 200
number: 2.968.807, in 10/18/2018. The patients were identified Male 91 50.5
by name, age, %ender, ethnicity, classified according to the E:}ﬁl:,t 89 9
2010 IBGE data”, comorbidities like: Diabetes Mellitus (DM), 5/31‘1?1;2&1 o e
Systemic Arterial Hypertension (SAH),and AP, diameter of the Black 34 18.9
RIJV by US. To enter the study, all patients fulfilled the SX}? 3 28
following inclusion criteria: as over 18 years of age, of both Yes 85 472
genders, could present comorbidities of DM and SAH with the hie & 328
ability to walk. Exclusion criterion were any surgical zzs ) ég ; é ;

procedures in the region neck, head and neck neoplasms,
dialysis replacement therapy with a Shilley -catheter,
radiotherapy in the neck region, thyroid biopsy puncture,
previous puncture of double lumen catheter and restrictive
pulmonary pathologies. All patients signed written in formed
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Legends: Diabetes Mellitus (DM); Sy stemic Arterial Hy perension (SAH)

Table 2. Comparisons between sociodemog raphic, clinical and

US variables

consent, and the study was conducted according to the Chascterisics Awmero - Anterior Lateral - Medial
Declaration of H elsinki. 0 ) 0 ) 0 )  n(%) pvaluct
Age Range vears)
. . . . <30 15(19.2) 4(7.1) 7 (180) 0 (0.0 0.0173
US Examination: The US examination was performed by a 30-39 1523.1) 5(89) 6 (154) 0 (0.0)
clinical experienced in intensive care medicine, which s PR PN v e
: : 3 : i 60-69 10 (12.8) 12(21.4) 3 (7.7) 3 (42.9)
perfqrms guided US,.to invasive procedures in your clinical 5o R A R st
practice. The US equipment was a GE Healthcare VSCAN US Gender
. . Male 41(52.6) 26(46.4) 22 (56.4) 2 (28.6) 0.5047
Dual probe model 2017, ANVISA Reglstratlon No: Female 37(47.4) 30(53.6) 17 (43.6) 5 (71.4)
80071260342), using an 8 MHz linear transducer. The patient Cluiely OGS 365 24 6L 5 OLe) 04377
1 1 it 1 Mulatto 17(21.8) 15(26.8) 8 (20.5) 1 (14.3)
was 'placed'ln the supine position, setting as refereqoe the Mt oois loire 4 Goa 1 aim
cricoid cartilage, drawing an imaginary horizontal line, to Other 226 000 337D 000
assess the anatomical positioning of the RIJV, with reference Yes 20(37.2) 37(66.1) 13(333)  6(85.7) 0.0003
to the RCCA, in the anatomical region of the Sedillot’s b 49 (62:8) 19633.9) 20067 L(143)
: 3 3 Yes 6 (7.7)  6(10.7) 6 (15.4) 2(28.6) 0.2190
Triangle and echographically, to find out ifthe topography o f Ny e A R

the jugular vein was correct, through the probe in transversal
positioning, the color Doppler was used and the jugular vein
was lightly compressed, since the carotid artery is not
compressible. The US examination result was showed to the
patient and recorded in the machine, as well as in an external
recording system.

Legends: Diabetes Mellitus (DM); Systemic Arterial Hy pertension (SAH)

* Fisher's Exact Test.

Table 3. Comparisons between sociodemog raphic, clini cal

charactenistics and diameter of the RIJV

Right internal jugulr vein diam eter

Characteristics <= 11 mm >11 mm
Statistical Analyses: A descriptive analyzes of categorical n (%) n (%) p-value*
1 3 Age Range (years)
Varlables. were performe;d through the'relatlve and gbsolute o5 20 (2.9 6(66) <0.001
frequencies. The age variable was d escribed both continuously 30-39 20 (22.5) 9(99)
and mean and standard deviation, categorically. The 40-49 20 (2.5 14 (15.4)
ot : : 50-59 12 (13.5) 15 (16.5)
association between the result of the sociodemographic 60-69 9(10.1) 19 (20.9)
variables (age, gender and race), clinics (comorbidities), AP >0 8 (9.0) 28 (30.8)
and diameter o fthe VJID by the US were evaluated by Fisher's Gender
iqti ; Male 42 (47.2) 49 (53.9 0.4561
exact tes.t, as well as pérﬁ)rmefi lpglstlc regression mode}s for Fenak 47 (523 12162
each variable and multiple logistic regression model, adjusted Ethnicity
for age, respectively. The level ofsignificance (o) adopted was Caucasan 48 (53.9) 52(57.1) 0.3199
0.05, considering as significant p values <0.05. The analysis gﬁ?ﬁw g 823 %‘3‘ gzélg
was performed using the SAS® Studio soffware version 3.8. Other 3(34) 2(22)
SAH
RESULTS I3\(]Ts é% %513 gg ggg,g <0.0001
(o] . .
: DM
Thf: pat1ent§ presented a mean age of 51.§i17.6 years, the Yes 6(67) 14.(15.4) 0.0954
majority being men (50.5%) and caucasian (55.6%);SAH No 83 (93.3) 77 (84.6)
prevalence was 47.2% and DM was 11.1%, as shown in Table RUUV-AP
1. The AP of the RIJV classified by US showed a higher ﬁggﬁteml 41% E%% ;g Sg‘g 0.0016
incidence in the anterolateral position, with n equal to 78 Latral 27 (3():3) 12(13:2)
(43.33%), followed by the anterior position, with n equal to 56 Medial anteriar 2(23) 5.(55)

(31.11%), lateral position, with n equal to 39 (21.67%) and
medial anterior position, with nequal to 7(3.89%) (figure 2).

Legends: Diabetes Mellitus (DM); Sy stemic Arterial Hy pertension (SAH);
Anatomical Position (AP) andright internal jugular vein (RIJV). * Fisher's
Exact Test.
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Table 4. Logistic regression analysis considering the Systemic Arterial Hypertension as an outcome

Characteristics
OR* 95% CI p-value OR,** 95% CI p-value
Gender
Male 2.17 1.00-4.71 0.0507 2.42 1.06-5.51 0.0355
Female 1.00 - 1.00 -
Ethnicity
Caucasian 0.56 0.20-1.57 0.2912
Mulatto 0.85 0.27-2.75
Black 1.00 -
Other 5.52 0.35-88.25
RIJV - AP
Anterolateral 1.67 0.59-4.63 0.1945
Anterior 3.19 1.08-9.41
Lateral 1.00 -
Medial anterior 2.57 0.24-27.89
RIJV Diameter
>11mm 3.80 1.71-8.44 0.0011 4.09 1.80-5.51 0.0008
<=1Ilmm 1.00 - 1.00 -

Legend: Right internal juguhbr vein (RIJV) and AnatamicalPosition (AP). OR=0dds ratio 95% CI = 95% Confidence Interval
* Logistic regressionmodels for each variable, adjusted for age ** Multiple logistic re gre ssionmodel, adjusted for age

a4

Legends: Sternocleidomastoidnuscle (s m); rigth comm on carotidartery (RCCA) andrightinternal jugular vein (RIJV).

Figure 2 —The anatomic position variation of the right internal jugular vein determined by ultrasonography:
A. Anterior position; B. Anterolateral position; C. Lateral position and D. Medial anterior position
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Comparisons of patients' sociodemographic and clinical
characteristics showed a higher percentage o fyounger patients
exhibiting anterolateral and lateral anatomical positions, when
compared to patients with anterior and medial anterior
positions (p=0.0173). A higher percentage of hypertension
cases was also observed in patients with medial anterior and
anterior positions (p=0.003). These data are reported in T able
2. All variables were compared with the diameter ofthe RIJV
and it was observed that there was an association with age,
SAH and AP. These data are reported in table 3. T he logistic
regression model was applied with SAH as the outcome,
adjusted for age, with each ofthe variables. This association is
shown in Table 2, SAH when adjusted for age, had also an
association with the vein AP. However, it was found that age is
“more important” than SAH in this association. Nevertheless,
the variable “gender” and the diameter showed a highly
significant association with SAH, odds ratio 3.80; 95% CI:
1.71 to 8.44. In order to confirm the commitment between this
variable, the multiple model was applied, considering age,
gender and diameter; their results are organized and shown in
Table 4. It was confirmed that the association remained.

DISCUSSION

The description of the lateral AP of the RIJV in relation to
RCCA on the same side has been described by many
authors.”** Inrecent years, several publications have described
the variation in the AP ofthe RIJV, reaching the percentage of
75% ofthe cases. Within this percentage, the highest incidence
is the anterolateral position occurring in 54% of the cases.”
Other authors describe the position o fthe RIJV with a higher
incidence in the anterolateral AP in 71% ofthe cases, " higher
than the rate described in our graphic. There are also reports o f
anterior and anterolateral AP ofthe RIJV in 75% ofthe cases.’
However, Shoja et al ? fund an anterolateral AP in 84% ofthe
cases, the highest incidence observed in the literature. A
greater incidence ofthe anterolateral position in an older group
has been described by Troianos et al 8, Umadaet al.’ The use
and application of deep venous access is a routine practice in
emergency centers and intensive care units according to Araujo
"Turba et al '%; Saugel et al B The Seldinger puncture
technique is widely used; however, it may cause mechanical
and infectious complications with the central catheter Saugel et
al . US-guided puncture has shown b enefits, when compared
with the traditional technique causing less complications,
having a direct relationship with a decrease in the number of
puncture attempts and in the total procedure time, according to
. 12
a prospective study by Karlova et al.

We found that these publications describe the great variability
of the RIJV position to the detriment of the lateral position.

This condition, as will be seen hereafter, has a relevant impact
on the complications of non-US guided punctures % The results
obtained in this descriptive study account for an AP variation
of up to 78% of the cases. The positions with the highest
incidence included: 41% of the cases with anterolateral AP;
31% with anterior AP, 4% with medial anterior AP, and 22%
with the lateral AP (Table 3). These results are compatlble
with those found in the literature. According to Ma et al ' and
Asarict al '®the mean RIJV diameter is 1lmm for
measurements of both the anteroposterior and lateral-lateral
diameter. In this study, patients were divided into two groups,

one with a RIJV diameter smaller than or equal to 11 mm and
the other group with a RIJV diameter larger than 11 mm.
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A significant association was found between the diameter of
the R1JV, and gender, age, SAH and AP (Table 3). When the
logistic regression model is applied (Table 4) with the SAH
outcome adjusted for age, using each of the variables, it was
found that the association seen in T able 3 (SAH and AP) when
adjusted for age is no longer statistically significant. However,
the gender and diameter, both adjusted for age, showed an
association with SAH. Thus the multiple model was applied,
considering the age, gender and the larger jugular diameter;
this association remained with statistically significant
relevance. Valecchi et al *° described a RIJV diameter larger
than 1lmm in patients aged over 66 years, without any
association with SAH, because it was a sample of healthy
individuals. However, this study showed association ofa RIJV
diameter larger than 11 mm with age above 70 and in patients
with SAH. As a complement to these results, further studies
are suggested to b etter und erstand the association ofthe RIJV
with a diameter greater than 11 mm and SAH, as well as its
relationship with other cardiovascular and neurological
pathologies such as dementia and syncope.

Conclusion

We conclude that a better understanding and description ofthe
variation in the AP ofthe RIJV in the elderly by US technique,
with the availability of the proper equipment in the reference
institutions, as well as the training of medical professionals,
will allow a reduction o fthe complications resulting from this
procedure blindly. This study had limitations because it is an
outpatient population, while most ofthe literature reviewed has
samples of patients with different pathologies, hospitalized or
just admitted to hospital.

REFERENCES

1.Araujo S. 2003.Central venous and peripheral artery
catheterizations — technical and practical aspects.Revista
Brasileira de Terapia Intensiva, 15:70—82.

2.Reusz G., Csomos A. 2015. The role ofultrasoundguidance
for vascular A ccess. CurrOpinAnesthesiol, 28:710-716.

3.de Souza TH., Brandao MB., Santos TM., Pereira RM.,
Nogueira RIN. 2018.Ultrasound guidance for internal
jugular vein cannulation in PICU: a randomised controlled
trial Archives ofDisease in Childhood, 103:952-956.

4.Karakitsos D., Labropoulos N., De Groot E.,Patrianakos
AP. Kouraklis G. et al. 2006.Real-time ultrasound-guided
catheterisation of the internal jugular vein: a prospective
comparison with the landmark technique in critical care
patients. Crit Care,10:R162.

5. Seldinger SL 1953.Catheter replacement of the needle in
percutaneous  arteriography:a new  technique.Acta
Radiol,39:368-376.

6.Carlotti APCP. 2012. Vascular access. Medicina (Ribeirao
Preto Online) [Intemet], 45:208-14.

7.UmanaM., Garcia A., Bustamante L., Castillo JL., Martinez
LS. 2015. Variations in the anatomical relationship
between the common carotid artery and the intemal jugular
vein.Colombia Medica,46:54-59.

8.Troianos CA.,Kuwik RIJ.,Pasqual JR.,Lim AlJ.Odasso
DP.1996.Internal jugular vein and carotid artery anatomic
relation as determined by
ultrasonography.Anesthesiology, 85:43-8.

9.Shoja M.,Ardalan M., Tubbs S.,Loukas M., Vahedinia S.
2008. et al.The relationship between the internal jugular



International Journal of Re cent Advances in Multidisciplinary Research

vein and commom carotid artery in the carotid sheath:the
effects ofage,gender and side.Ann Anat, 190:339-343.

10.Turba UC.,Uflaker R.,Hannegan J.,Selby B. 2005.
Anatomic relationship o fthe internal vein and the common
carotid artery applied to percutaneous transjugular
procedures. Cardiovascul ar and Interveventional
Radiology,28:303-306.

11.Kumar A.,Chuan A. 2009.Ultrasound guided vascular
access:efficacy e safety.Best Practice&Research Clinical
Anesthesiology, 23:299-311.

12.KarlovaOO.,Kaminski  VV.Kuzminska OV. 2017.
Sonographic assistance in the process of internal jugular
vein catheteri zation. WiadomosciLekarskie, 70:1047-1050.

13.Saugel B.,Scheeren T.,Teboul JL. 2017. Ultrasound-guided
central venous catheter placement:a strutured review and
recomendation for clinical practice.Critical Care,21:225.

14 Xing S.,Wen D.,Zhu L., Wang J., Li Z.et al. 2017. Magnet
guidance reduces misplacement of subclaviam vein
catheter in internal jugular vein.Intensive Care M edicine,
43:711-712.

15.Barber S., Roux AVD., Cardoso L., Santos S., Toste V. et
al.2018. At the intersection of place, race, and health in
Brazl: Residentialsegregationandcardio-metabolicrisk
factors in the Brazilian Longitudinal Study of Adult Health
(ELSA-Brasil). Social Science & Medicine, 199: 67-76.

skofe stk sk ok

6270

16. Kayir S., Ozvalcin S., Dogan G., Diken AL, Turkmen U. et
al. 2019. Internal Jugular Vein Catheterization: The
Landmark Technique versus Ultrasonography Guidance in
Cardiac Surgery. Cureus, 11: ¢4026.

17. Ma G., Hao G., Yang X., Zhu D., Liu L. et al.2018.
Internal  yugular vein varability predicts fluid
responsiveness in cardiac surgical patients with mechanical
ventilation. Annals ofIntensive Care 2018, 8:6.

18.Asari AIA., Barros RAV., Borges MAP. 2019.Anatomic
variant of the internal jugular vein and its importance in
vascular  access for  hemodialysis. J  VascBras,
18:¢20190014.

19.Valecchi D.,Bacci D.,Gulisano M., Sgambati E., Sibilio M.
et al.2010.Internal jugular veins:na assesment of
prevalence,morphology and competence by color doppler
echography in 240 healty subjets.Italian Journal of
Anatomy and Embriology, 115:185-189.



