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Abstract: To audit the central venous catheterization of patients in the University of Maiduguri Teaching Hosp

ital, Maiduguri, Borno state, Nigeria. This was a cross sectional prospective study of all patients scheduled for c

entral venous catheterization (CVC) in our centre form January, 2009 – December, 2012. Following counsellin

g and consent obtained on either Subclavian vein (SCV) approach or the Internal Jugular vein (IJV) approach 

was documented. A total of 780 patients were reviewed during the period under review. Two hundred and forty 

nine (n= 249, 31.9%) patients were males and five hundred and thirty one (n= 531, 68.1%) patients were femal

es. The age ranges between 12- 80 years with the mean age of 41.87 (SD= 15.91). Majority of the patients had c

hronic kidney diseases (81.3%) and were scheduled for Haemodialysis. Most of the patients (n=612, 78.5%) we

re free from complication due to our procedure. Arterial puncture (n=85, 10.9%) was the commonest complicati

on observed in our study. CVC is safe, effective, life saving and an excellent means of administering of fluids an

d more importantly in the patients scheduled for Haemodialysis (HD) who requires good venous access. We ther

efore, recommend and encourage other centres to commence the insertion of the CVC in their centres because o

f its importance in the patient care.  
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I. Introduction 
Central venous catheterization (CVC) is the placement of catheter into a large vein in the neck (internal jugular 

vein), chest (subclavian vein or axillary vein), or groin (femoral vein). The use of vascular catheters is common i

n both inpatient and outpatient care. In the United States, it is estimated that almost 300 million catheters are use

d each year; nearly 3 million of these are central venous catheters (CVCs), also known as central lines. In the Un

ited Kingdom, about 250,000 CVCs are used annually. 
1 
CVCs plays an integral role in modern health care, allo

wing for the administration of intravenous fluids, blood products, medications, and parenteral nutrition, as well a

s providing haemodialysis access and haemodynamics monitoring; their use, however, is associated with a risk o

f arterial puncture, bloodstream infection caused by microorganisms colonizing the external surface of the devic

e or the fluid pathway when the device is inserted or in the course of its use.
2 
CVCs are the most frequent cause 

of health care-associated bloodstream infections. 
3
    

CVCs are commonly used for performance of haemodialysis (HD). They readily availability of the CVCs as a v

ascular access (VA) for HD often makes them the access of choice, especially when urgent or emergent HD is re

quired either at the time of initiation of renal replacement therapy or when a permanent access becomes dysfunct

ional. This report underscores the importance of CVCs and catheterization of patients during haemodialysis and 

emergencies. It is imperative therefore, to audits the indications, practices and complications of this procedure in

 our centre and to encourage other centres to commence insertion of central venous catheters because of its impo

rtance in HD and emergency management.  

 

II. Materials And Method 
This is a prospective cross-sectional questionnaire based study on the central venous catheterization in our centr

e from January, 2009 – December, 2012. The research and ethical committee of the hospital approved the study.

  Questionnaires were filled after detail counselling on the central venous catheterization and signed consent was

 obtained. No participant declined participation in the study. The information obtained were the name of the pati

ent, age, gender, hospital number, in or out-patient, diagnosis, indication for central venous catheterization, site 

of insertion, either tunnelled or non tunnelled, cannula size, complications, prophylaxis antibiotics given, infecti

o n ,  l ab o r a to r y  e v id e n c es  a nd  i n t e r v e n t io n  i f  a n y .  A l l  p a t i e n t s  we re  i nc l ud e d  i n  t he  
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study except those with the platelets counts of less than 50 x 10
3 
/ul, prothrombin time greater than 1.5 times the 

normal limit, Patients with blood coagulation disorders, those on recent anticoagulant therapies and uncooperati

ve and delirious patients. Following consent the patients were cleaned and draped under aseptic condition. The p

redetermined approach was done either through right or left subclavian vein or right or left internal jugular vein 

approaches.  

The internal jugular central venous catheterization: the apex of the triangle formed by the two bodies of the stern

ocleidomastoid muscle and their insertion points into the clavicle, the internal jugular vein bound with the caroti

d artery in the carotid sheath, runs deep to the sternocleidomastoid muscle and emerges between the two heads o

f this muscle before passing deep to the clavicle to join the subclavian vein; the patient’s head was rotated appro

ximately 45
o 
to the contralateral side and the patient placed in the Trendelenburg position and patient was cleane

d and draped; an index and middle fingers are placed at the apex of the triangle directly to the carotid pulse, a 25

G-guage needle with a syringe containing lidoocaine just pass the skin surface immediately lateral to the carotid 

pulse and backpressure assuring there was no blood return and then lidoocaine delivered to create wheal at the s

urface of the skin. A 22G “finder” needle was introduced and an empty 10cc syringe was attached. The needle a

nd syringe was advanced along same track, lateral to the carotid pulse, syringe was drowned during the advance

ment create negative pressure. When the vein was located venous blood will flow easily into the syringe.  

The internal jugular vein is often located close to the skin surface when the finder needle successfully locates th

e vein. The needle was withdrawn and 18G introducer needle was inserted and 10cc syringe along the same path

 as above. When venous blood flow was again demonstrated, 18G introducer was hold steadily in place and the s

yringe removed. The guide wire was fed through the 18G introducer needle, when the guide wire is in place the 

introducer was removed over the wire. Guide an 18G short tip intravenous catheter over the guide wire. When th

e catheter is hubbed at the proximal end, hold the catheter in place and the wire was withdrawn. The introducer t

ube was attached to the catheter. If venous access is confirmed, the guide wire was reintroduced and the 18G cat

heter was removed over the wire. Once venous access was confirmed then proceeds to cannulation. Central veno

us catheter was introduced over the guide wire and then the tip of the wire was withdrawn. The catheter was adv

anced to a length that approximates the catheter tip placement in the correct position in the superior vena cava. T

he guide wire was removed leaving the central venous catheter in place. With a 5cc syringe and 0.9% normal sal

ine, ensure that each port for the central line draws blood and flushes appropriately. Lidocaine was re-applied be

low the skin surface at a selected suture site. The catheter was sutured in place and appropriate sterile dressing a

pplied.  

 Subclavian central venous catheterization: The subclavian vein lies directly underneath the clavicle and begins 

where the axillary vein crosses the lateral border of the first rib. The anterior scalene muscle separates the subcla

vian vein from the subclavian artery, with the artery posterior. The patient’s head was rotated 45
o 
to the contralat

eral side and patient placed in the Trendelenburg position. The landmark was identified by locating the mid-poin

t of the clavicle and the sterna notch. The finder needle was guided few centimetres caudal to the midclavicular 

point. The area was cleaned and draped and local anaesthesia was applied to the area as described above and all 

stages are followed as indicated above. 

The results are presented as frequency and percentages. The clinical variables were tested using Chi square test. 

The level of significance is set at a probability of 0.05 

 

III. Results 

A total 780 patients had central venous catheterization within the three years period (January 2009 –December, 

2012) of the study. Two hundred and forty nine patients (n= 249, 31.9%) were males and five hundred and thirty

 one patients (n=531, 68.1%) were females.  The ages ranges between 12- 80 years old with the mean age of 41.

87 (SD= 15.91). The demographic characteristic of the patients (age and sex distribution) are shown in table 1.   

 

Table 1: Age and gender distribution of patients 
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Table 2: shows the clinical parameters of the patients, majority of the patients (n=634, 81.3%) were diagnosed w

ith chronic kidney diseases and had haemodialysis (n=634, 81.3%) were the main indication for central venous c

atheterization in our centre. Four hundred and fifty seven (n=457, 58.6%) of the patients were in-patient and the 

remaining three hundred and twenty three (n= 323, 41.4%) patients were out-patients. 

Majority of the patient had cannulation at the Subclavian vein approach (n= 481, 61.7%) while the remaining we

re through the Internal jugular approach. We used most of size 12G catheter (n=438, 56.2%) and tunnelled (n=4

92, 63.1%) than size 8G Catheter and non-tunnelled catheters. Most of our patients (n= 612, 78.5%) were free fr

om any complication following the procedure, however, arterial puncture (n=85, 10.9%) was found to be the ma

jor complication seen in our patients. 

 

Table 2: Clinical parameters of the patients reviewed (n=780) 

 
 

Table 3 shows the complications with used of common site of technique. The commonest complication was arte

rial puncture (74.1%) with the subclavian approach and venous thrombosis (74.6%) was found to be the commo

nest complication with the internal jugular approach. The complications (X
2 
=1.88, P=0.17) had no significant di

fferences in the two techniques. 

 

Table3: Shows the complications in different site of technique. 

 
 

IV. Discussions 
CVCs remain an important method to obtain venous access (VA) as a bridge to the placement and matu

ration of an arteriovenous fistula (AVF) or arteriovenous graft (AVG), pending renal transplantation, and as the 

sole access in many patients. The use of CVCs has several advantages in the short term: it does not require the i

ntegrity of the peripheral blood vessels, a number of the sites are available for immediate insertion, it can be use

d immediately and for prolonged periods, and it provides painless access.
 4
  

 This study shows that in most of our patients for central venous catheterization are patients with chronic kidney 

diseases (n=634, 81.3%) and they were scheduled for Haemodialysis, this is in agreement with the study by Piso

ni et al 
5
 who reported 81% of patient initiated dialysis using a CVCs in the United State of America.  

This procedure is not without complications however, we found the complication rates of 21.5% with the arteria

l puncture top of the list; this is similar to the result obtained by Sznajder et al 
6 

who reported a complication of 1
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5% which include arterial puncture, haematoma, and pneumothorax. It was also reported Robert et al
 7
 that both 

internal jugular and the subclavian cannulation attempts have similar overall risk of complication, this is agreem

ent with our study which we found that there was no statistical differences between the complications among the

 two approaches.  The internal jugular site is more likely to be associated with arterial puncture (common carotid

) than the subclavian site. This complication is usually very well tolerated, provided that it is recognized early in

 the procedure and proper pressure is applied to control bleeding.   

The subclavian vein site is more commonly associated with pneumothorax and haemothorax than the internal ju

gular site. To prevent this complication, the operator should never let the introducer needle drop below the horiz

ontal plane. Timsit et al 
8
 reported that internal jugular site has association with venous thrombosis approximatel

y four times greater than that of subclavian vein cannulation. This is similar to our finding in this study. It was re

ported that with the use of subclavian site is associated with fewer catheter related infections than the internal ju

gular or the femoral sites, making it a preferred site many patients 
9, 10, 11, 12 

as is shown above in our study. 

 

V. Conclusion 
CVCs can be lifesaving, safe, efficient in fluids and drug administration with minimal complication of 

21.5% however, with the operator experiences, familiarity of the advantages and disadvantages of the various sit

es, strict aseptic technique and proper catheter maintenance decreases the frequency of the complications. We th

erefore, encourage centre that are not familiar with the procedure to start because practice make perfects, consid

ering it importance in the patient’s resuscitation and for patient scheduled for Haemodialysis. 
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