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Organ support is a complex and di�cult task for which 

patients with different ailments are referred to medical or 

surgical intensive care units of the hospital [1]. Primary 

medical or surgical conditions usually lead to multi-organ 

failure and if more than organ systems fail to function, 

intense support is required at critical care setting [2]. 

Multiple health related conditions which further 

complicate the clinical picture may arise as a result of ICU 

admission or different procedures performed to support 

the organ systems as part of overall management [3]. 

Different procedures are performed in critical care 

settings to monitor the patient, administer medications or 

support different organ systems. Passing central venous 

catheter is one of the most commonly performed 

procedures in all types of critical care units [4]. Though a 
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relatively simple procedure but may prone individual to 

number of local or systemic complications [5]. Different 

routes can be used to pass the central venous catheter but 

few common routes include internal jugular, subclavian and 

femoral route [6]. Insertion of central venous catheter can 

bring about few adverse events like all other medical 

procedures. Kornbau et al., published a comprehensive 

paper in this regard bringing up all the complications which 

could happen in patients who have been inserted central 

line and adequate knowledge of them can only enable the 
 treating team to prevent them [7].Wong et al., tried to look 

for insertion rate and complication of central lines in UK 

population. It was revealed that out of 117 catheters 

inserted only 8% had immediate complications and most of 
 them were mild and self-limiting [8]. Incidence of 
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(26.3%) patients. Failed attempts were seen statistically signi�cantly more in internal jugular 

route (p-value-0.041) while local cellulitis was seen more in femoral route (p-value-0.012). 
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not very common in our setting. Failed attempts were more seen in internal jugular route while 
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Central venous catheters were passed by consultant 

critical care specialist on call at the time of reception of 

patient in unit. Patients were assessed in detail at the time 

of admission in ICU by a team member and evaluated for 

requirement of central venous catheter. Route of catheter 

was decided by the clinician inserting the catheter on the 

basis of multiple factors including his own expertise [12]. 

Catheter was passed under aseptic conditions as per set 

protocols [13]. All the patients were observed for one week 

for presence of any local or systemic complications related 

to insertion or presence of central venous catheter [14]. All 

statistical analysis was performed by using the Statistics 

Package for Social Sciences version 24.0 (SPSS-24.0). 

Frequency and percentages for gender, route of central 

venous catheter insertion and complications were 

calculated. Mean and standard deviation for age of patients 

recruited in the study was estimated. Pearson Chi-square 

test and Fischer exact tests were used to look for 

statistically signi�cant difference (p-value less than or 

equal to 0.05) among three groups of study regarding 

complications. 

Comparison of complications of CVC placement via different routes

M E T H O D S

infectious complications of central venous catheters at the 

subclavian, internal jugular, and femoral sites in patients 

admitted in intensive care unit was published by 

Deshpande et al. It was concluded that infectious 

complications occurred in very small number of patients. 

Route of catheter had no relationship with incidence of 
 infections among their patients [9]. Critical care has been 

evolving in Pakistan. Still medical doctors or interns pass 

central venous catheters in most of public sector hospital. 

Specialized units have critical care experts or anaesthetist 

performing these procedures and that too sometimes 

guided by ultrasound. A recent local study revealed that 

around 10% of patients who had central venous catheter 

suffered from infection at the site of insertion [10]. It 

becomes very important in patients admitted at critical 

care unit to prevent any additional harm by treatment 

during the admission. Limited local data had compared 

complications between different routes of central venous 

catheter. We therefore designed this study with the 

rationale to compare the complications in patients with 

central venous catheter passed via internal jugular, 

subclavian and femoral route at intensive care unit.   

This comparative ross-sectional study was conducted at 

the intensive care unit of Bahria International Hospital 

Rawalpindi from January 2022 to June 2022. Sample size 

was calculated by WHO Sample Size Calculator by using 

population prevalence proportion of complications with 

central venous catheter placement as 1.1% [11]. Study 

subjects were gathered via non probability consecutive 

technique for this study. Inclusion criteria: All patients 

between the age of 18 and 60 years who were admitted in 

critical care unit either from wards of own hospital or any 

other hospital and were inserted central venous catheter 

via either of three routes (internal jugular, subclavian or 

femoral) were recruited in the study. Exclusion criteria: 

Patients who came with central venous catheter inserted 

from ward or other clinical setting were not included. Those 

who died within 24 hours of CVC insertion or were shifted 

from the ICU were also not included. Patients with 

diagnosed bleeding disorders or blood related cancers 

were excluded. Patients who themselves or whose 

caregivers refused insertion of central venous catheter 

were excluded from analysis. Ethical approval from the 

ethical review board committee (letter no XXX) of Bahria 

International Hospital was taken prior to commencement 

of study. Written informed consent was taken from care 

givers of potential participants. After all these formalities, 

patients who were admitted in the critical care unit of 

Bahria International Hospital who required insertion of 

central venous catheter were recruited for the study. 

R E S U L T S

A total of 380 patients who were admitted in intensive care 

unit for any reason and had central venous catheter placed 

were included. Table 1 shows general characteristics of 

these patients along with primary or comorbid illnesses. 

Out of all the patients recruited, 240 (63.2%) were male 

while 140 (36.8%) were female. Central venous catheter 

was passed via internal jugular vein in 220 (57.8%) patients, 

via subclavian route in 60 (15.8%) patients and via femoral 

route in 100 (26.3%) patients. 

Mean + SD 

Range (min-max)

41.239 ±7.892 years

19 years - 60 years

Study parameters n (%)

Age (years)

Male

Female

240 (63.2%)

140 (36.8%)

Gender

Diabetes Mellitus 

Hypertension 

Asthma/COPD

End stage renal disease

Stroke 

Malignancy 

Others

145 (38.1%)

75 (19.7%)

64 (16.8%)

69 (18.1%)

74 (19.4%)

22 (5.7%)

09 (2.3%)

Primary or Comorbid illnesses

Internal Jugular 

Subclavian 

Femoral

220 (57.9%)

60 (15.8%)

100 (26.3%)

Access route of central venous catheter

Failed attempt

Arterial puncture  

19 (5%)

09 (2.3%)

Complications
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concluded that no difference existed with regard to 

infection between three routes [15]. It was contrary to 

previous �ndings in a lot of studies which found femoral 

route to be more associated with infections. Our study 

results were similar to data previously generated and 

femoral route was more associated with presence of local 

access site infection as compared to subclavian and 

internal  jugular route.  In nor thern India,  al l  the 

complications were studied related to central venous 

catheter and it was found that bleeding complications were 

found more when catheters were passed via internal 
 jugular route as compared to other routes [16].In our study 

failed attempts were seen signi�cantly more in patients in 

which attempts were made via internal jugular route but 

bleeding at the access site was not signi�cantly different in 

all the three routes. Comerlato et al., published a study from 

teaching hospital of Brazil regarding complications related 

to central venous catheter insertion. They revealed that 

arterial perforation and infectious complications were 

mostly seen in patients in ICU who had insertion of central 

venous catheter. Route of insertion was not associated 

with complications in their study sample [17]. Our results 

showed that Internal Jugular vein was the route most 

commonly used for insertion of central venous catheter. 

Complications were seen more not very common in our 

setting. Failed attempts were more seen in internal jugular 

route while local cellulitis was seen more in femoral route. A 

study was published from Bahrain regarding incidence of 

complications of central venous catheters at an intensive 

care unit. They came up with the �ndings that internal 

jugular vein access for central venous catheter was 

associated with a lower rate of mechanical and infectious 

complications as compared to subclavian and femoral 
 access [18].We found more failure rate was seen in internal 

jugular vein access while more local infection rate was seen 

in femoral access. Our �ndings supported the already 
 existing �ndings [19, 20] and we suggest special caution 

regarding infections should be taken into account while 

choosing femoral route for CVP insertion. 

Comparison of complications of CVC placement via different routes

Multiple procedures are involved in critical care of patients 

which allow smooth monitoring and management of them. 

Central venous catheter is passed in majority of patients 

admitted in ICU. This procedure may be done with or 

without ultrasound via various routes. Internal Jugular, 

subclavian and femoral are the most preferred routes. 

Certain complications may occur while doing this 

procedure or later on which catheter is in place. Currently 

no �xed rule exists regarding safest route of central venous 

catheter insertion. This study was conducted at an 

intensive care setting of a lower- and middle-income 

country with an aim to compare the complications in 

patients with central venous catheter passed via internal 

jugular, subclavian and femoral route. Marik et al., 

published a systematic review and meta-analysis regarding 

difference in catheter related infections with central 

venous catheter passed via different routes. It was 

D I S C U S S I O N

Table 2 shows the results of Pearson Chi-square test and 

Fischer exact tests. Failed attempts to pass the central 

venous catheter were seen statistically signi�cantly more 

in internal jugular route (p-value-0.041) while local cellulitis 

at the central venous catheter access site was seen more in 

patients in which femoral route (p-value-0.012) was used.

No

Yes

Complications Femoral

Pneumothorax

Hemothorax 

Cellulitis at access site 

Bleeding at site

Others

02 (0.5%)

01 (0.26%)

12 (3.1%)

03(0.7%)

02 (0.5%)

Table 1: Characteristics of patients with central venous catheter 

admitted in ICU

Internal Jugular Subclavian p-value

Failed attempt

204 (92.7%)

16 (7.3%)

59 (98.3%)

01 (1.7%)

98 (98%)

02 (02%)
0.041

No

Yes

Local cellulites

217 (98.6%)

03 (1.4%)

59 (98.3%)

01 (1.7%)

92 (92%)

08 (08%)
0.012

No

Yes

Pneumothorax

219 (99.5%)

01 (0.5%)

59 (98.3%)

01 (1.7 %)

100 (100%)

00 (0 %)
0.364

No

Yes

Hemothorax

220 (100%)

00 (0%)

59 (98.3%)

01 (1.7%)

100 (100%)

00 (0%)
0.157

No

Yes

Arterial puncture

215 (97.7%)

05 (2.3%)

59 (98.3%)

01 (1.7%)

97 (97%)

03 (03%)
0.856

No

Yes

Arterial puncture

219 (99.5%)

01 (0.5%)

60 (100%)

00 (0%)

99 (99%)

01 (1%)
0.268

Table 2: Comparison of complications in patients with central 

venous catheter placed via internal jugular, subclavian and 

femoral route

C O N C L U S I O N S 
Internal Jugular vein was the route most commonly used 

for insertion of central venous catheter in patients 

admitted in our intensive care unit. Complications were 

seen more not very common in our setting. Failed attempts 

were more seen in internal jugular route while local 

cellulitis was seen more in femoral route. 
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