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Comparison of Heparin Solution and 0.9% Normal Saline Solution
Flushing to Secure the Patency of Non-Tunneled Central Venous Catheters
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Purpose: The purpose of this study was to compare the effectiveness of heparin and 0.9% normal saline solution
flushing for maintaining patency of non-tunneled central venous catheters in patients with surgery. Methods:
A randomized controlled clinical trial was performed. Fifty-eight patients were prospectively enrolled and
fifty-four patients were completed the study. The heparin group consisted of 30 patients given 100u/ml diluted
heparin flushing and the normal saline group consisted of 24 patients with 0.9% sodium chloride flushing.
Results: There was no significantly difference in occlusion between the heparin group and the normal saline
group in non-tunneled central venous catheters’ occlusion. Also there was no difference between these two
groups in catheter-related infections. Conclusion: Flushing with 0.9% normal saline is as effective as flushing
with heparin solution in maintaining the patency of non-tunneled central venous catheters. In this study,
however, the duration of central line use was short and the infection occurrence was little. Further studies are
warranted with a larger sample size at multiple centers.
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Table 1. Demographic and Clinical Characteristics of Patients (N=54)
Heparin (n=30) Saline (n=24) .
Characteristics Categories X ort P
n(%) or M*+SD n(%) or M*+=SD
Gender Male 21 (70.0) 15 (62.5)
0.34*
Female 9 (30.0) 9 (37.5) 3 277
Age (yr) 58.63+8.96 56.71+14.39 0.57 571
Diagnosis Pancreatic cancer 16 (53.3) 11 (45.8)
HCC 9 (30.0) 8(33.3) -
ccc 3 (10.0) 3(125) 032 956
Other 2(6.7) 2 (8.4)
Operation PPPD 13 (43.3) 10 (41.7)
Lobectomy 11 (36.7) 10 (41.7)
0.28 6
DP 5(16.7) 3(12.5) ’ 205
GJ, JJ, BDR 13.3) 1(4.1)
CVC type Arrow 3 lumen 15 (50.0) 12 (50.0)
Arrow 4 lumen 13 (43.3) 10 (41.7) 0.06 971
Large bore 2(6.7) 2(8.3)
Duration (day) 7.67+6.41 6.21+3.12 1.02 312
Reason of removal End of treatment 28 (93.4) 22 (91.7)
WBC increase 1(3.3) 2(8.3) 1.40 496
Fever 1(3.3) 0 (0.0)
TPN Yes 18 (60.0) 11 (%3.8) Log 4
No 12 (40.0) 13 (54.2)
Transfusion Yes 5(16.7) 1(4.2)
2.11* 210
No 25 (83.3) 23 (95.8) ’ ’

HCC=hepatocellular carcinoma; CCC=cholangiocarcinoma; PPPD=pylorus preserving pancreaticoduodenectomy;
DP=distal pancreatectomy; GJ, JJ, BDR=gastro-jejunostomy, jejuno-jejunostomy, bile duct resection; CVC=central venous catheter;
TPN=Total parenteral nutrition.

*Fisher's Exact test
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Table 2. CVC Occlusion (V=54)
Characteristics Categories Heparin (n=30) saline (1=24) x P
n (%) n (%)
CVC occlusion Patency 19 (63.3) 16 (66.7) 0.07 799
Occlusion 11 (36.7) 8 (33.3)
Partial occlusion 10 (33.4) 6(25.0) 0.94 626
Complete occlusion 1(3.3) 2(8.3)

CVC=central venous catheter,
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1.66, p=.497)(Table 4).
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Shube ekel ) A3t Aol Wasteh whebA] Ayt
MR ST AT 28 F RS oR
SEREREEEERERERE L 2
Ak s A AL 7 S B s A 2 9

= QAR A ol 7]9kshs Ao el gic
B AT A A B FR A AR FA b
A St 840 R hETE 6330010 47
Nedas BEe AR 66.7%AT, ALY Yol
A SRS SlakA ol A 109 (33.4%), Ael A g4
4] 67 (25.00)0] 907, ehdm| AL Skgl 2ol 1%
O

(3.3%), A kol A 278 (8.3%) Ao 5A 2

4

ZAANBL G U QoM AP FRG AL H 6260, Ea FAHUT AR Sxo] FFL E % 9
Table 3. CVC Occlusion of Lumen (V=185)
Heparin (n=103) Saline (n=82) 2
Characteristics Categories X P
n (%)
Distal lumen Patency 27 (90.0) 21 (87.5)
Partial occlusion 3 (10.0) 1(4.2) 3.12 210
Complete occlusion 2(8.3)
Medial(1) lumen Patency 25 (83.4) 21 (87.5)
Partial occlusion 4(13.3) 2(8.3) 0.35 .839
Complete occlusion 14.2)
Medial(2) lumen Patency 13 (100.0) 7 (70.0)
Partial occlusion 2 (20.0) 4.49 .106
Complete occlusion 1(10.0)
Proximal lumen Patency 20 (66.7) 19 (79.1)
Partial occlusion 9 (30.0) 4(16.7) 1.30 523
Complete occlusion 1(4.2)
Total Patency 85 (82.6) 68 (82.9) 2.79 .248
Partial occlusion 16 (15.5) 9(11.0)
Complete occlusion 5(6.1)
Table 4. CLABSI Occurrences (V=54)
Heparin (n=30) Saline (n=24)
Characteristics ~ Categories X P
n (%) n(%)
CLABSI Yes (Gram Positive Cocci, MRSA) 2(6.7) 0( 0.0) 1.66* 497
No 28(93.3) 24(100.0)

CLABSI=central line-associated blood stream infection; MRSA=methicilline resistance

*Fisher's Exact test
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