
 

 

  

*Corresponding author: Manuel E Portalatin, Department of Surgery, St. 
Joseph’s University Medical Center, New Jersey, USA, Tel: +1 9048740461; 
E-mail: portom1986@gmail.com

Citation: Portalatin ME, Fakhoury E, Brancato R, Willis SD, Rebein BH, et al. 
(2019) Factors Contributing to Unsuccessful Central Line Placement in the 
Neck and Chest. J Surg Curr Trend Innov 3: 015.

Received: March 26, 2019; Accepted: April 17, 2019; Published: April 24, 2019

Copyright: © 2019 Portalatin ME, et al. This is an open-access article distribut-
ed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Introduction
 Central line placement is a commonly practiced procedure done 
in an inpatient setting. Multiple large prospective multi-center stud-
ies have examined the use of ultrasound and whether its use affects 
successful placement; this has since become the standard of care [1]. 
However, to date, no prospective studies have analyzed which factors 
correlate to a successful placement. We propose that MAP and obesity 
are contributors to whether central line placements in the IJ and sub-
clavian veins are successful.

Materials and Methods
 This is a prospective observational study at a Level II trauma re-
gional medical center. Variables such as obesity, diabetes mellitus, 
hypotension, ventilator dependency, contractures, need for inline cer-
vical spine immobilization (i.e., cervical collar), location of place-
ment, and need for emergent placement (i.e., during a cardiac arrest 
or code) were documented. In addition, resident’s specialty (surgical, 
EM, and IM) and level of experience (PGY I-VI) were considered. 
Inclusion criteria of patients between the ages 14 to 90 who required 
central venous access was selected. This criterion was met by 134 
participants. There were 11 patients excluded, due to being pediatrics 
cases, or those in which the form was not filled out to completion.

 Written procedural consent was obtained prior to the central line 
placement. Table 1 lists the demographics of this cohort. Residents 
performing the procedure were required fill out a two-part form as 
seen in figure 1. Table 2 lists the parameters used as part of the over-
all analysis, separated into successful and unsuccessful placements. 
Central lines were placed either in the Internal Jugular vein (IJ) or 
the subclavian vein and were completed under sterile conditions ac-
cording to the current standard of care [2-4]. In this study, central line 
success is defined as cannulation and placement of the central line on 
the first attempt without the need for needle reposition. Chest X-rays 
were obtained on all lines placed. Hypotension was defined at MAP 
<60 and obesity with BMI >30. Logistic regression was used to ana-
lyze the raw data, using IBM SPSS 2014 software. A p-value ≤ 0.05 
was considered statistically significant. All information was collected 
from the institution’s patient registry. The institutional review board 
at this institution approved both the protocol and data collection.
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Abstract
Objective: To date, no prospective studies have analyzed which 
multivariate factors correlate to a successful placement. We ques-
tion whether MAP and obesity are contributors to central line place-
ments in the IJ and subclavian veins.

Methods: All trauma patients aged 14 to 90 requiring central venous 
access were considered. Data on obesity, diabetes mellitus, hypo-
tension, ventilator dependency, contractures, inline cervical spine 
immobilization, placement site, and emergency cases was collect-
ed. Pediatrics cases and those in which the form was incorrect or 
incomplete were excluded. Of the 145 cases, 134 were included in 
the analysis. Logistic regression was used to analyze the raw data, 
using IBM SPSS 2014 software.

Results: The study population was 134 patients. BMI and MAP did 
not contribute to line failure (p<0.297, p<0.915), but MAP >60 was 
correlated with increase success in line placement (p<0.002). Medi-
cal residents and surgical residents were more likely to have failures 
over emergency medicine residents.

Conclusion: There are inherent risks which need to be outlined to 
the patient. Lack of preparation and experience increases the like-
lihood of devastating complications. Central venous catheter place-
ment can be done safely and provide much needed access for criti-
cally ill patients, with time, guidance, and volume.

Keywords: Central venous access; Critical care; Procedure; Resus-
citation; Triple lumen catheter

Variable Total cohort (n = 134)

Male 78

Female 56

Average Age and Range 57 (18-92)

Average BMI and Range 30.1 (15.9-53.4)

BMI>25 100

BMI 30-35 35

BMI 35-40 18

BMI>40 13

C-collar 23

Average MAP and Range 79.8 (30.6-147)

MAP<60 24

MAP>60 110

Table 1: Demographics.
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Results

 Table 3 shows that successful line placement demonstrated statis-
tical significance for the following: Increased Mean Arterial Pressure 
(MAP) (p-value 0.002), site placement of the internal jugular vein 
(p-value 0.015), emergent line placement (p-value 0.0001), use of 
ultrasound (p-value 0.021), and the presence of a c-collar (p-value 
0.007).

 BMI and MAP were not significant in line failure (p-value 0.297 
and 0.915, respectively). Statistically significant factors include IM 
and surgical specialties (p-value 0.039 and 0.020, respectively), and 
PGY-2 year (p-value 0.049).

Discussion
 In this study, analysis was conducted for factors that affect the 
successful and unsuccessful central line placement. BMI has previ-
ously been cited as a factor for central line placement [3-7]. The US 
Department of Health and Human Services defines obesity as a BMI 
greater than 30 [3]. In this cohort, the average BMI was 30.21, with 
the use of a value of 30 as a benchmark. BMI in this study was not sig-
nificant for successful line placement or a contributor to line failure. 
An increased MAP, however, was found to be significant for success 
in line placement. A MAP of 60 was used because a range of 60-65 
indicates hypoperfusion and is a recommended time to begin pressor 
medication [4-6]. With increase in volume, it may be easier to place 
these central lines. These central lines are non-emergent and often 
done under controlled setting often under the supervision of a senior 
resident. Most of the failed attempts did occur with MAP >60 and by 
PGY-2 residents, approximately 42%. It is likely that these perceived 
“easier lines” are given to more inexperienced residents for learning 
purposes and without supervision, may be more likely to fail.

 In this study all lines placed in the IJ site were accompanied by 
ultrasound. Since the IJ placed central lines were more predictive of 
success, ultrasound guidance was also found to be significant for suc-
cessful line placement. Reasons have been elaborated upon by other 
studies but are important to note here as well [7-9]. Proper visualiza-
tion of access site is critical in safe line placement with a reduction in 
complications such as pneumothorax and hematoma [8-10]. There is 
also a significant decrease in the attempts of access [7-11].

Figure 1: Residents performing the procedure were required fill out a two-part.

Variable Total (n = 134) Successful (n = 96) Unsuccessful (n = 38)

Male 78 56 22

Female 56 40 16

DM 37 23 14

US 86 66 20

Emergent 20 12 8

C-collar 23 13 10

Intubated 74 53 21

Contracture 9 5 4

Site

IJ 87 67 20

S 47 29 18

Specialty

Medical 26 15 11

Surgical 80 57 23

Emergency 28 24 4

PGY Year

1 30 18 12

2 50 37 13

3 36 30 6

4 5 3 2

5 3 2 1

6 10 6 4

Table 2: Analysis parameters, success versus failure.

Variable p Value Successes p Value Failures

Male - -

Female - -

DM 0.621 0.87

US 0.021 0.206

Emergent 0 0.327

C-collar 0.007 0.061

Intubated 0.536 0.429

Contracture 0.945 0.297

Site

IJ 0.015 0.226

S - -

Specialty

Medical 0.586 0.039

Surgical 0.786 0.02

Emergency 0.576 0.104

PGY Year

1 0.801 0.827

2 0.996 0.049

3 0.446 0.17

4 0.482 0.438

5 0.783 0.551

6 0.956 0.445

Table 3: Regression analysis of parameters and contribution to success 
and failure
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 Unsuccessful lines were significant for medical vs. non-medical 
specialties and PGY-2 year. Of note, surgery and medicine were more 
likely to have failed lines at 29% and 42%, respectively in comparison 
to emergency medicine, with failed lines at 14%. Table 4 illustrates 
the failed central line placement by specialty. Any additional line fail-
ures after PGY-4 year only apply to Surgery and accounts for a 6% 
increase in failure rate relative to IM and ED. A reason that PGY-2 
line failure rate increased relative to other classes is that PGY-2 resi-
dents placed the majority of lines, 50 vs. 36 and 30 for the PGY-1 and 
PGY-3 class, respectively. They were also the class likely to be man-
ning the ICU at this institution. Although no data was collected for at 
what time or under what conditions/reasons the lines were placed, it 
is likely that the lines were unsupervised.

 A majority of failed central lines for surgical residents were for 
those attempted via subclavian access, at approximately 30%, was 
also seen for emergency residents, at 50%. No attempts were made 
for subclavian access by medical residents. The total line placement 
for subclavian access by surgical residents is 28 attempts, whereas for 
Emergency Residents it is 10 attempts. In our cohort, more inexperi-
enced residents are the first to attempt a subclavian line which may re-
flect the relative increase in failure rate. There is data to suggest that if 
all steps are done properly, then the actual line placement rate should 
not change [12-16]. Not accounted for in our study were factors such 
as those with more protracted courses, ICU vs. floor managed, and 
coagulopathy or sepsis. There is limited data, however, on how length 
of stay or severity of illness can impact line placement. Future studies 
may then focus on whether this can change line placement outcome.

 There are several limitations to our study. BMI was obtained using 
bed weighing in the trauma bay or in the wards. The accuracy of the 
weight may vary depending on factors such as extra equipment. It 
is similarly difficult to measure height accurately at bedside in both 
emergent and inpatient cases and is often estimated. Another limita-
tion includes the larger numbers of surgical lines vs. other specialties. 
A more exact analysis could likely be drawn if the numbers of each 
specialty that placed lines were better represented. Further investiga-
tion should be carried out for femoral line placement as compared to 
subclavian and IJ lines.

Conclusion
 Although most TLC lines are placed with relative ease and mini-
mal complications, the ultimate conclusion drawn should be that like 
any procedure there are inherent risks which need to be outlined to 
the patient. Our study demonstrated that MAP >60 was shown to be 
indicative of successful line placement and that inexperienced prac-
titioners will have more failed line placements. Complications from 
central venous catheters have the potential to be devastating when  

 

there is lack of preparation and experience. With time, guidance from 
experienced personnel, and a larger number of cases in which to learn 
the technique, central venous catheter placement can be done safely 
and provide much needed access for critically ill patients. Resident 
surveys could be conducted to decipher comfort level, understanding 
of the anatomy, and amount of hands-on experience before attempting 
line placement initially.
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Emergency
(n = 6)

Surgical
(n = 30)

Medical
(n = 22)
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Total Unsuccessful Internal Jugular 2 7 11

Percentage Unsuccessful Internal Jugular 50% 30.40% 100%

Total Unsuccessful Subclavian 2 16 -

Percentage Unsuccessful Internal Jugular 50% 69.60% -

Table 4: Line placement by percentage.
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