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Abstract
Background: Central Venous Catheters (CVCs) are used not only as a tool to access to central venous system,

but also for hemodynamic monitoring, parenteral nutrition, chemotherapy and hemodialysis. The use of CVCs is
associated with some complications notably infections that are troublesome both to patient and physician. We
conducted this study to examine catheter fixation with skin fold technique and to evaluate risk of catheter infec-
tion in this method and compare it to conventional technique.
Methods: This study is a controlled clinical trial (IRCT: IRCT2015081723229N1) and all cases are patients

over 18 years, admitted to Hasheminejad Kidney Center from 2011 to 2012, who needed an internal jugular
venous catheter for hemodialysis. Finally, two hundred and twenty two patients entered the study. We used chi
square test and logistic regression for data analysis. P-value less than 0.05 was considered significant.
Results: In this study Mean±SD age of patients was 54.50±15.71 years. Mean ±SD ages of patients in the case

and control group were 54.56±16.43 and 54.42±14.84 years, respectively. The rate of catheter infection signifi-
cantly decreased with skin fold technique: Five patients (3%) in case group and 13 patients (16%) in control
group had infection (p=0.002).
Conclusion: The findings of this study demonstrated that catheter fixation with skin fold could be an appropri-

ate technique in comparison with current conventional method. However, further studies on other possible and
unpredictable complications of this technique is required.
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Introduction
Invention of Central Venous Catheters

(CVCs) in late 1970s was a great change in
treatment of patients with end stage renal
disease (ESRD) who needed hemodialysis
(HD) (1). Based on previous reports, 15 to
50% of ESRD patients start their HD ses-
sions with CVC (2). CVCs are used not on-
ly as an access to central venous system,
but also for hemodynamic monitoring, par-
enteral nutrition, chemotherapy, hemodial-
ysis, etc. The use of central venous cathe-

ters is associated with some complications
that are troublesome both to patient and
physician (3-5). In the United States, physi-
cians insert more than 5 million CVCs eve-
ry year (6). Unfortunately, more than 15%
of these catheterizations develop complica-
tions. Mechanical complications including
arterial puncture, hematoma, hemothorax,
pneumothorax and injury to brachial plexus
are reported to occur in 5 to 19 percent of
patients (7-10). Infectious complications
occurred in 5 to 26 percent (7,10-12) and
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thrombotic complications in 2 to 26 percent
(7,8). Early complications such as air em-
bolism and cardiac arrhythmias are rare
(13,14). Bassi and colleagues listed mal-
function and infection as the most common
complications of central venous catheteri-
zation (13). Nowadays, CVC is routinely
used when a patient without arterio-venous
fistula (AVF) needs urgent dialysis (15).
The preferred insertion site is the right in-
ternal jugular vein (IJV) mainly because in
a great majority of cases it does not inter-
fere with probable AVF creation on the ip-
silateral upper extremity (16). Although
some studies showed catheterization in in-
ternal jugular vein and subclavian vein to
have lower risk of catheter infection, Marik
PE et al showed same incidence of catheter
infection in the three veins (17). Some var-
ious known infection complications in-
cludes local infection in the site of insertion
followed by migration of the pathogen
along the external catheter surface, intralu-
minal catheter colonization from contami-
nation of the catheter hub, and infectious
thrombophlebitis and catheter-related blood
stream infection (CRBSI) (18-19). Infected
catheters may be the starting point of bacte-
remia, sepsis and even metastatic complica-
tions such as endocarditis, septic arthritis,
and epidural abscess. The relative risk of
bacteremia was 7-fold higher in ESRD pa-
tients who underwent maintenance HD
with temporary catheters compared with
those with permanent AVF (20). Risk of
catheter infection is reported to be 8.6, 4
and 15.3 per 1000 days catheter stay in in-
ternal jugular vein, subclavian vein and
femoral vein, respectively (21). Catheter
related infections increase hospital stay,
morbidity and mortality of patients. It has
been estimated that in the United States,
more than 200,000 CRBSI happen each
year and related mortality has been reported
to be 12 to 25%. Risk of developing com-
plications of CVCs is related to sort of
catheter, site of insertion, duration of stay,
rate of manipulation and patient’s health
status (19,22). We conducted this study to
examine catheter fixation with skin fold

technique and evaluated risk of catheter
infection in this method and compared it to
conventional technique.

Methods
This is a controlled clinical trial (IRCT:

IRCT2015081723229N1) approved by the
Ethical Committee of Iran University of
Medical Sciences. Code of ethical Commit-
tee is 9011245019. Written consent forms
were obtained from participants and for pa-
tients who were illiterate the consent form
was read by researcher then verbal consent
was obtained. Sample included all patients
over 18 years, admitted to Hasheminejad
Kidney Center from 2011 to 2012, who
were in need of an internal jugular venous
catheter for hemodialysis. The goal of
study and interventions explained to all pa-
tients and they entered the study after sign-
ing the consent form. Patients were free to
exit any time during the survey and their
private information kept private. Two hun-
dred and twenty two patients entered the
study. Patients with systemic infection or
those with history of coagulation disorders
were excluded. Those cases estimated to
have the catheter for less than 5 days and
others who did not refer to hospital for fol-
low-up, were also excluded from the study.
Patients were randomly divided to skin fold
suturing (127 patients) and standard sutur-
ing (95 patients) groups. Non-cuffed inter-
nal jugular catheter fixed for all patients by
same surgeon under ultra-sonography guid-
ance. For skin fold suturing group, skin
folds used for fixation and for standard su-
turing group the catheter was fixed via
simple suturing method.

Standard suturing technique: As it can be
seen from Fig.1, in standard suturing the
eyes of catheter is directly fixed to skin.

Skin fold suturing technique: In this new
method according to Figs. 2-4 a fold of skin
underneath and above the catheter is creat-
ed on both sides and sutured to the eyes of
catheter so that the catheter is strongly em-
bedded in place and its port of entrance and
the free margins of skin are kept far from
the surface
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In case of any complication other than in-
fection, catheter was removed and the pa-
tient excluded from the study. Patients reg-
ularly came to hospital for dialysis session
and surgery consultation were interviewed
for probable catheter infection. Systemic
infection was considered if the patient de-
veloped fever, chills, leukocytosis or local
erythema. In these cases blood culture was
carried out, and in positive cases, the pa-
tient was diagnosed with catheter infection
and catheter was removed and treatment
with broad spectrum antibiotics ensued. A
check list made for each patient and demo-
graphic data, examination and laboratory
data were filled out.

Chi-square (χ2) test was used for categor-

ical variables. Logistic regression models
were employed to adjust and set the varia-
bles sequentially to those included in the
models. The main effects of sex, duration
of disease, and age simultaneously were
estimated while controlling patients’ char-
acteristics. P value less than 0.05 was con-
sidered significant.

Results
Two hundred and twenty two patients en-

tered this study. Mean ±SD age of patients
was 54.50±15.71 years. Mean ±SD age of
patients in the case and control group was
54.56±16.43 and 54.42±14.84 years, re-
spectively. About 58% (n=74) of patients in
case group and 46% (n=44) of the patients

Fig. 1. Catheter  embedded  in  place

Fig. 2. A fold of skin underneath the catheter

Fig. 3. A fold of skin above the catheter

Fig. 4. Sutured to the eyes of catheter so it is strongly
embedded
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in the control group were male. Mean ±SD
duration of catheter stay in the case and
control group were 51.6±33.8 and
50.3±39.9, respectively (Table 1).

Five patients (4%) in case group had in-
fection, while 11 patients (11%) in control
group developed infection and Chi– square
test showed that rate of catheter infection
significantly decreased with skin fold tech-
nique (p=0.002) (Table 1). We presented
the odds ratios interpretation for the main
effects and interactions from model to de-
rive separate odds ratios for sex, duration of
treatment, and age patient differences (Ta-
ble 2). Finally, in this study surgery was
significant effect on infection in case and
control groups. Also flap was a protection
factor for incidence infection in case and
control groups (OR=0.222, 95%CI=0.075 –
0. 665) (Table 2).

Discussion
Previous studies reported the rate of cath-

eter infection from 4 to 25%; depending on
site of insertion, usage, duration of stay and
patient’s health status (22). In a systematic
review by Marik and colleagues rate of sys-
temic infection from catheter was 2.5 in
1000 days catheter stay (17). In a study by
Beigi et al the most common complication
of CVCs was infection in Patients with Re-

nal Failure; which was 15.3% and 13.6% in
temporary and permanent catheters, respec-
tively (23). In another study by Beigi et al
on 96 burned patients who needed CVC,
catheter infection was the most common
complication and happened in 12.4% of
cases (24). Qureshi et al evaluated catheter
infection in sixty ESRD patients. 51.6% of
catheters colonized with bacteria and 25%
of patients had bacteremia (25). Another
study by Shahmoradi et al in Hasheminejad
Kidney Center, on 150 ESRD patients un-
dergoing HD with temporary CVC, infec-
tion was the most common complication
and risk of complications significantly in-
creased by advanced age, anemia, and in-
creased blood urea nitrogen and serum cre-
atinine level (26). Rate of catheter infection
in our control group was 11% which is
comparable with previous studies on gen-
eral population; however, it was less than
Qureshi’s study on ESRD population.

Catheter fixation via skin fold is a new
technique and to our knowledge, no study
has compared it with simple suturing tech-
nique. Significant decrease in rate of sys-
temic infection in our study group shows
that this technique can potentially replace
the conventional method. However, further
studies on other possible and unpredictable
complications of this technique is required.

Table 1. Characteristics  of  study  population
Skin fold suturing

(n=127)
Standard suturing

(n=95)
Age 54.56±16.43 54.42±14.84
Gender
Male 74 (58.3%) 44 (46%)
Female 50 (39.4%) 51 (54%)
Duration  of  treatment 51.60±33.81 50.30±39.97
Infection
Yes 5 11
No 122 84
Chi-square
P 0.002

Table 2. Logistic Regression for main effects of sex, duration of disease, surgery and age on
infection (n=222)
Variables Unstandardized

coefficients
OR

adjusted
p 95%CI

B SE Lower Upper
Age -0.014 0.017 0.986 0.433 0.953 1.021
Duration 0.003 0.007 1.003 0.658 0.161 1.360
Sex -0.758 0.546 0.468 0.165 0.989 1.017
Surgery -1.499 0.557 0.223 0.007 0.075 0.665
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We also suggest clinical trial with greater
sample size for comparison between skin
fold technique and simple suturing in other
sites of accessing central venous system.
Considering our patients were ESRD, re-
peated trial on non ESRD patients would be
beneficial.

Conclusion
The findings of this study demonstrated

that catheter fixation with skin fold could
be an appropriate technique in comparison
with current conventional method. Howev-
er, further studies on other possible and un-
predictable complications of this technique
is required.
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