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ABSTRACT

Introduction: Central vein catheterization is a 
standard clinical method for central venous pressure 
monitoring besides being used for other therapeutic 
purposes. The present guidelines recommend to place 
the catheter tip in the superior vena cava above the  
pericardial cephalic reflection. The aim of this study 
was to compare the accuracy of two different 
approaches in locating the tip of the CVC at the 
suggested vascular zone. 

Material and methods: This was an interventional 
study on 100 patients undergoing CABG operation 
who required a central venous cannulation. They were 
randomly assigned into two groups. In the first group 
catheter placement was applied through using the 
conventional 15 cm method. In the second group a C-
length method was applied for measuring the depth of 
catheter tip insertion from the preoperative chest 
radiographs. For statistical analysis Chi-square test and 
T-test were used  (SPSS v.22 software).  

Results: In the first group (15 cm)100% of the patients 
had their catheters placed below the C-line (Carina 
line) and the average distance between the catheter tip 
and the C-line was 4.22±2.10 cm. In the second (C-
Length) group 52% of the catheters were below C-line 
with an average distance of 0.77±0.5 cm. There was a 
meaningful difference between the two groups in 
respect to the catheter location depth and zone 
placement. (P=0.00) 

Conclusion: The C-Length approach in comparison to 
the conventional 15 cm approach resulted in a 
considerable higher number of catheters above the 
recommended C-line, thus it can provide a more 
reliable and safe mode for CVC placement in the SVC.     

Keywords: Catheterization, Central Venous, Superior 
Vena Cava, Adult radiography  

I REFERENCES
1. Karma D, Rawat AK, (2006). Effect of stimulation in coma: Indian Pediatr, 43(10): 856-86. 
2. Bassampoor SH, Zakerimoghadam M, Faghihzadeh S, Goodarzi F. The effect of organized auditory 
stimulations on the consciousness level of comatose patients. Hayat 2007; 13(4): 15-22. [In Persian] 
3. HeydariGorji M, AraghianMojarad F, Jafari H, Gholipour A, YazdaniCherati J. Comparing the Effects of 
Familiar and Unfamiliar Voices as Auditory Sensory Stimulation in Level of Consciousness among Traumatic 
Comatose Patients in Intensive Care Unit. J MazandaranUniv Med Sci 2013; 22(97): 208-14. [In Persian]. 
4. Goudarzi F, Basampoor SH, Zakeri-Moghadam M, Faghih-Zadeh S, Rezaie F, Mohamad-Zadeh F. Changes in 
Level of Consciousness during Auditory Stimulation by Familiar Voice in Comatose Patients. Iran journal of 
nursing 2009;23(63):43-50. [In Persian]. 
5.Aghazadeh J, Lotfi M. Sensory experience in patients at ICU pf educational hospital of Tabriz University of 
Medical Science. 2002; 6(4):339-344. [In Persian]. 
6. Carolyn S, Gerber B (2005). Understanding and Managing Coma Stimulation, Are We Doing Everything We 
Can?: Critical Care Nursing Quarterly , Vol. 28, No. 2, pp.94–108 
7. Hasanzadeh F, HoseiniAzizi T, Esmaily H, Ehsaee MR. The impact of familiar sensory stimulation on level of 
consciousness in patients with head injury in ICU. J North Khorasan Univ Med Sci 2012; 4(1): 121-9. [In 
Persian]. 
8. VivekN,Iyer  MD, Jayawant  N., Mandrekar P, Richard D,  Danielson R , Alexander Y, Zubkov MD, Jennifer L, 
Elmer  RN, Eelco F, Wijdicks  MD (2009). Validity of the FOUR Score Coma Scale in the Medical Intensive 
Care Unit : Mayo ClinProc; 84(8):694-701 
9. Sadaka  F, Patel  D, Lakshmanan R  (2012) . The FOUR Score Predicts Outcome  in  Patients After 
Traumatic Brain Injury: Neurocrit Care 16:95–101 
10.  Eelco M, Wijdicks MD, William R , Bamlet  MS, Boby V,  Maramattom  MD, Edward  M ,  Manno MD, Robyn L
(2005) . Validation of a New Coma Scale:The FOUR Score: American Neurological Association ;58:585–593. 
11. Urbenjaphol P, Jitpanya C, Khaoropthum S, (2009). Effects of the Sensory Stimulation Prog ram on 
Recovery in Unconscious Patients WithTraumatic Brain Injury: Journal of Neuroscience Nursing. 
12. Ehsaee MR, Bahadorkhan GR, Samini F, EtemadRezaee H. Rehabilitation of comatouse patients with 
braininjury resulting from use of sensory stimulation. Med J MashadUniv Med Sci 2004; 47(85): 295-99. [In 
Persian].
13. Gruner ML, Terhaag D (2000). Multimodal early onset stimulation (MEOS) in rehabilitation after brain 
injury: Brain Inj, 14 (6): 585-94 
14. Naderi M, Rajati F, Yusefi H, Tajmiri M, Javadzade SH. A Systematic Review of the Role of Sensory 
Stimulation in Level of Consciousness in Patients with Coma. J Health Syst Res 2013; 9(6):570-8. 
15. Kumar M. Effectiveness of early intervention of coma arousal therapy in traumatic head injury patients. Int 
J of  Head and Neck Surgery 2012;3(3):137-142 
16. Jalili R, Rezai M. A Comparison of the Glasgow Coma Scale Score with Full Outline of Unresponsiveness 
Scale to Predict Patients’ Traumatic Brain Injury Outcomes in Intensive Care Units. Critical Care Research 
and Practice 2014. 
17. Fischer M, Ruegg S, Adam C, Strohmeier M, Lehman A, Tschan F, Honziker P, Marsch S. Inter-rater reliability 
of the Full Outline of Un Responsiveness score and the Glasgow Coma Scale in critically ill patients: a 
prospective observational study. Critical Care 2010: 14, R64 

Archive of SID

www.SID.ir

http://www.sid.ir


  
   

 :      
      )CVP ( .

         
   .       

    )SVC (    
    .     

          
  .  

  
   :      100  

     CABG     
          .

           15 
       C-Length   

    .    SPSS  
        T  

   P value<0.05    .  
  

  :  15   100 %     
C         C    

10/2±22/4       C  .  
C-Length  26  )52 (%    C  

        C 5/0±77/0 
      C  .     

           
)P=0.00.(  
  

  : C-Length    15 
          

         
   C-Length       

.
  

  :      
   

  
        

         
        

    )CVP(   
 .       

        
      

         
         

        
 .)1(  

       
       

         .
       

          
      .   

      
    
        
         

     )3-1 .(   
       

           
)4 .(       

       )5(    
       

      
2         

    ) .6  7(  
        

        
   )2 3  8 (   

           .
          

          
         
2. reflection 106

Archive of SID

www.SID.ir

http://www.sid.ir


          
         

      )9 .(  
3       PA   

           
       T1     

         
)8 .(          

         
           

   T1    ).8(   
         

PA        
   ).8 (     

  15    C-Length   
         
         

 .  
  

     
        1392-1393 

      . 
      P=80%   = 0.05 

          
    50    ) .10(  

  100      4CABG 
          

          
       .  
   ) 15   (  
           

         
 .)11(     C-Length  

   .  
       Seldinger 

          
.         

3. C-Length 
4. coronary artery bypass graft (=CABG) 

   15      .
           

     
  .        

     .     
         

           
        

  .     20 
  )ARROW Multi-lumen CVC set with Blue 

Flextip® Catheter, REF CV-15703, Arrow International 

Inc., 2400 Bernville Rood, Reading, PA 19605 USA ( 
         .  

  C-Length     C   
    )CXR (    

         .
           

   CXR      
      .

        
CXR       C    

   T1     CXR 
   .       
      CXR   C  

 3       A  3 
      J   .   

AC      SVC     
   C   J   CXR   

   SVC  .    
          
SVC         3 

     SVC      
 CXR       . 

) 1(  
      

           
       SPSS     

   T       
P value<0.05    .  

  
   

 :      
      )CVP ( .

         
   .       

    )SVC (    
    .     

          
  .  

  
   :      100  

     CABG     
          .

           15 
       C-Length   

    .    SPSS  
        T  

   P value<0.05    .  
  

  :  15   100 %     
C         C    

10/2±22/4       C  .  
C-Length  26  )52 (%    C  

        C 5/0±77/0 
      C  .     

           
)P=0.00.(  
  

  : C-Length    15 
          

         
   C-Length       

.
  

  :      
   

  
        

         
        

    )CVP(   
 .       

        
      

         
         

        
 .)1(  

       
       

         .
       

          
      .   

      
    
        
         

     )3-1 .(   
       

           
)4 .(       

       )5(    
       

      
2         

    ) .6  7(  
        

        
   )2 3  8 (   

           .
          

          
         
2. reflection 107

Archive of SID

www.SID.ir

http://www.sid.ir


 1 : C-Length

  

 1 .     15    C- Length     
 

 
  

  

15
 

C- Length 
   

P-Value
       

  
  
  
  
1  

   
30

 
60

 
30

  
60

   
20

 
40

 
20

  
40

   
50

 
100

 
50

  
100

  
 3 .               C

  
P-value

  
C

  C

  C

   3    3     

%  %  %  %  %  
 15    0  0  0  0  11  11  39  39  50  50    

0
  

 C- length17  17  7  7  26  26  0  0  50  50  
17  17  7  7  37  37  39  39  100  100  

 4 .         C     15    C- Length  
 15 C- LengthP-value

     56/0±15 72/1±77/10  0  
     C10/2±22/4+ 59/0±95/0    

108

Archive of SID

www.SID.ir

http://www.sid.ir


 2.             
  

15    C- Length

P-value

        

 
  

        

 
  

  50
  

38/
57

  

81
  26
  

32/
11

  

50
  

76/
59

  

82
  39
  

95/
11

  

05/
0>

  

  50
  

14/
58

  

80
  35
  

12/
11

  

50
  

30/
62

  

86
  38
  

66/
11

  

05/
0>

  

  50
  163
  180
  149
  

61/
8  50
  

93/
163

  

182
  132
  

25/
9  

05/
0>

  

 
 50

  

00/
50

  

78
  15
  

03/
12

  

50
  

61/
50

  

65
  30
  22/
9  

05/
0>

  

 
   50
  97/
9  17
  2  49/
3  50
  

09/
13

  

3/
12

  50
  

09/
16

  

05/
0>

  

   

50
  

38/
152

  

240
  120
  

60/
38

  

50
  

60/
148

  

240
  99
  

75/
23

  

05/
0>

  

   

50
  

14/
73

  100
  45
  

85/
12

  

50
  

98/
70

  

93
  41
  

30/
11

  

05/
0>

  

 
  50

  

96/
79

  120
  50
  

50/
17

  

50
  

17/
87

  132
  45
  

16/
16

  

05/
0>

  

SaO
2

50
  

06/
98100
  93
  36/
1  50
  

56/
96

  100
  90
  

55/
12

  

05/
0>

  

 1 : C-Length

  

 1 .     15    C- Length     
 

 
  

  

15
 

C- Length 
   

P-Value
       

  
  
  
  
1  

   
30

 
60

 
30

  
60

   
20

 
40

 
20

  
40

   
50

 
100

 
50

  
100

  
 3 .               C

  
P-value

  
C

  C

  C

   3    3     

%  %  %  %  %  
 15    0  0  0  0  11  11  39  39  50  50    

0
  

 C- length17  17  7  7  26  26  0  0  50  50  
17  17  7  7  37  37  39  39  100  100  

 4 .         C     15    C- Length  
 15 C- LengthP-value

     56/0±15 72/1±77/10  0  
     C10/2±22/4+ 59/0±95/0    

109

Archive of SID

www.SID.ir

http://www.sid.ir


  
   100     CABG  

   .    50% )50 (
   15    50) %50 (  

 C- Length . 60)%60  (  40) %40 
 (  .      C-

Length  15        
 .  C- Length 60) %30  (   

40) %20  (  .   15 
   60) %30  (   40% )20 
 (  .       

       C- Length  
15          

  ) 1(.     
        2 

   .  
        15 

  56/0±15    .    
 )100 (%   C     11 

 )22 (%  3     C ) 
 SVC ( 39  )78 (%  3   

  C )   ( .  
   C    10/2±22/4 +  

  +)    C     .(
       C- Length 

72/1±77/10    .   17  
)34 (%     C    
7  )14 (%   C     

   C 69/0± 14/1-   )-  
   C     .(    

     24  )48 (%   C- 
Length           

SVC     26  )52 (%  
 C- Length     C    

     3     C 
)  SVC ( .    

  C 5/0±77/0+     +)   
 C     .(    

           
(P=0.00)      C- Length   

         C  
   15      .

 78        C  
    38/2±98/2 +   .

) 3(
  

     
       

   CVP       
   .    

         
  Seven French,20   

  .         
        
      

  )1 .(       
          
        

   )4( .   
           

       . )9(    
          

SVC    T1   CXR   
  C      SVC  

       )8( .  
          
 15     C-Length    

          
 15     )100 (%    

C )  ( .    22 %  
  SVC  78 %    

  .      C   
 10/2±22/4 +   .  

C- Length 34 %     C 
  14 %   C     

   C 69/0±14/1-  .   
      48 %   C-

Length            
       52 %  

 C- Length     C    
      C 5/0±77/0 +

         SVC 
         

  .       110

Archive of SID

www.SID.ir

http://www.sid.ir


        (P=0.00).  
    C- Length     

       C     
15      .  5  

 )1(   15    312   
3/57%          8/37 %

          
       77/2    .

  C-length  325  3/76 %  
       41 

)14/13 (%         
        . 

       42/1  
           

       .   
   15   22 %   

        78 %
          

           
         

 )8 ( .      
         . 

  C-length        
   .  6   )12 ( 

 15   78       
      20)10 (   

          
    .   7   

)13( 201   210   )96% (  
 C-length           

        
  .  

  
   

         C- Length  
            15 

     SVC    
            C- 

Length        
5. LEE 
6. Ezri 
7. McGee 

  15        
          

  .  
  

REFERENCES
1. Ronald D. Miller, Lars I. Eriksson, Lee A. Fleisher, 
Jeanine P. Wiener-Kronish and William L. Young,
Miller's Anesthesia, 8th Edition (2015),part20, p 1586. 
2. Starr DS, Cornicelli S. EKG guided placement of 
subclavian CVP catheter using J-wire. Ann Surg.1986 
Dec; 204 (6):673-6 
3. Joshi AM, Bhosale G, Parikh GP, Shah VR. Optimal 
positioning of right-sided internal jugular venous 
catheters: comparison of intra-atrial 
electerocardiography versus Peres' formula. Indian J 
crit Care Med.2008 g;12(1):10-4.doi: 10.4103/0972-
5229-40943 
4. Myung–Chun Kim, Keon-Sik Kim, Young-KyooChol, 
et al. An estimation of right and left-sided central 
venous catheter insertion depth using measurement 
of surface landmarks along the course of central 
veins. Anesth Analg 2011;112:137 1-4. 
5. Collier PE, Blocker SH, Graff DM, et al. Cardiac 
tamponade from central venous catheters. Am J Surg 
1998; 176: 212 – 214. 
6. Mahlon MA, Yoon HC. CT angiography of the 
superior vena cava: normative values 
andimplications for central venous catheter position.
J VascIntervRadiol 2007; 18: 1106 – 1110. 
7. Dailey RH: Late vascular perforations by CVP 
catheter tips. J Emerg Med 1988; 6: 137 – 140. 
8. JB Lee and YM Lee. Pre-measured Length Using 
Landmarks on Posteroanterior Chest Radiographs 
for Placement of the Tip of a Central Venous 
Catheter in the Superior Vena Cava, J International 
Medical Research 2010; 38: 134 – 141 
9. Calabria M, Zamboli P, D'Amelio A, et al. Use of 
ECG-EC in the positioning of central venous 
catheters. G Ital Nefrol. 2012 Jan-Feb;29(1):49-57. 
10. The calculations are the customary ones based on 
normal distributions. See for example Hypothesis 
Testing: Two-Sample Inference - Estimation of Sample 
Size and Power for Comparing Two Means in Bernard 
Rosner's Fundamentals of Biostatistics.
11. McGee WT, Ackerman BL, Rouben LR, et al:
Accurate placement of central venous catheters: a 
prospective, randomized, multicenter trial. Crit Care 
Med 1993; 21: 1118 – 1123. 
12. Tiberiu Ezri,Marian Weisenberg, Daniel I. Sessler, 
Haim Berkenstadt, Sorin Elias, Peter Szmuk, Francis 
Serour, and Shmuel Evron, Correct Depth of Insertion 
of Right Internal Jugular Central Venous Catheters 
Based on External Landmarks: Avoiding the Right 
Atrium, Journal of Cardiothoracic and Vascular 
Anesthesia: August 2007; 21,4,497-501 
13. William T.McGee ,Patric T.Mailloux ,Richard 
T.Martin. Safe placement of central venous catheters.
Journal of intensive care medicine ,november/december 
2011, 26.6 392-396. 

  
   100     CABG  

   .    50% )50 (
   15    50) %50 (  

 C- Length . 60)%60  (  40) %40 
 (  .      C-

Length  15        
 .  C- Length 60) %30  (   

40) %20  (  .   15 
   60) %30  (   40% )20 
 (  .       

       C- Length  
15          

  ) 1(.     
        2 

   .  
        15 

  56/0±15    .    
 )100 (%   C     11 

 )22 (%  3     C ) 
 SVC ( 39  )78 (%  3   

  C )   ( .  
   C    10/2±22/4 +  

  +)    C     .(
       C- Length 

72/1±77/10    .   17  
)34 (%     C    
7  )14 (%   C     

   C 69/0± 14/1-   )-  
   C     .(    

     24  )48 (%   C- 
Length           

SVC     26  )52 (%  
 C- Length     C    

     3     C 
)  SVC ( .    

  C 5/0±77/0+     +)   
 C     .(    

           
(P=0.00)      C- Length   

         C  
   15      .

 78        C  
    38/2±98/2 +   .

) 3(
  

     
       

   CVP       
   .    

         
  Seven French,20   

  .         
        
      

  )1 .(       
          
        

   )4( .   
           

       . )9(    
          

SVC    T1   CXR   
  C      SVC  

       )8( .  
          
 15     C-Length    

          
 15     )100 (%    

C )  ( .    22 %  
  SVC  78 %    

  .      C   
 10/2±22/4 +   .  

C- Length 34 %     C 
  14 %   C     

   C 69/0±14/1-  .   
      48 %   C-

Length            
       52 %  

 C- Length     C    
      C 5/0±77/0 +

         SVC 
         

  .       111

Archive of SID

www.SID.ir

http://www.sid.ir

