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Abstract
Aim: Central venous access is frequently provided by way of umbilical venous catheter placement in critically ill newborns. This study compared the meth-
ods of Dunn, Shukla-Ferrara, and Revised Shukla-Ferrara in determining the appropriate insertion length of umbilical vein catheters.

Material and Methods: This prospective observational study was carried out in 121 newborns with umbilical venous catheter, group 1 (n=41) used 
Dunn method, group 2 (n=40) used the Shukla-Ferrara formula, and group 3 used revised Shukla-Ferrara formula (n=40). Catheter tip position 
was evaluated with an anterior-posterior chest radiograph after insertion of the umbilical venous catheter. The ideal position for the umbilical 
venous catheter was defined as the catheter tip being visible between the 9th and 10th thoracic vertebrae on an anterior-posterior chest radiograph. 
The position of the umbilical venous catheter was considered too high if the tip of the catheter was higher than the 9th thoracic vertebra and 
too low if the tip was below the 10th thoracic vertebra. The following data were collected: appropriate, inappropriate (low, high) placement, and 
complications of umbilical venous catheterization. 

Results: In the Shukla-Ferrara group, 53% (17/32) of umbilical venous catheters were placed directly in the appropriate position, compared with 
40% (12/30) in the revised Shukla-Ferrara group and 38% (11/29) in the Dunn method group. Umbilical venous catheter-related complications 
developed in two patients, thrombus in one, and catheter-related blood stream infection in the other.

Conclusions: This study showed that the Shukla-Ferrara formula is more accurate in predicting the insertion length for umbilical venous catheters, though 
statistical significance was not found. Further studies with larger samples are needed on this topic. (Turk Pediatri Ars 2017; 52: 35-42)
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Introduction 

Insertion of umbilical venous catheters in newborns 
hospitalized in neonatal intensive care units (NICU) 
who are preterm or have severe morbidity is a com-
monly used method with different objectives, includ-
ing maintenenace of fluid support and administration 
of blood products, parenteral nutrition, administration 
of intravenous therapies, exchange transfusion and in-
vestigations, as well as providing emergency intrave-
nous access (1-3). There is no definite rule related with 
how far umbilical catheters should be inserted in the 
umbilical vein; different methods including the Dunn 
method, Shukla-Ferrara, and modified Shukla-Ferrara 
formula are used (4-6). Selection of the most correct 
and feasible among these methods is very important in 
terms of decreasing the risk and frequency of compli-
cations. In the literature, no studies have compared all 

three methods in determining how far umbilical cathe-
ters should be inserted in the umbilical vein (6, 7). 

In this prospective study, we aimed to compare the 
efficiencies of the Dunn method, Shukla-Ferrara, and 
modified Shukla formulas, which are used to determine 
how far umbilical catheters should be inserted in the 
umbilical vein, and to determine the most appropriate 
method by this way. 

Material and Methods 
 
This prospective and observational study was conduct-
ed in Karadeniz Technical University, Faculty of Medi-
cine, Department of Pediatrics, Division of Neonatol-
ogy between January 2015 and December 2015 after 
ethics committee approval was obtained (File number: 
2015/3 24237859, Number: 152). Written informed 



consent was obtained from the parents of the patients 
who were included in the study. 

Patients who were given intravenous fluid and paren-
teral nutrition because of unstable condition, received 
intravenous medications, those who were going to un-
dergo exchange transfusion because of hyperbilirubin-
emia, and patients who needed to receive blood prod-
ucts were included in the study. 

Patients who had abdominal wall defects including om-
phalitis, omphalocele, gastroschisis, and patent urachus, 
severe problems including peritonitis, necrotizing en-
terocolitis, hydrops fetalis, and significant congential 
anomalies, and those in whom catheters were inadver-
tently placed in the umbilical artery instead of the um-
bilical vein were not included in the study.

The patients were assigned to one of the three groups 
according to the sequence of presentation [(group 1: 
Dunn method), (group 2: Shukla-Ferrara formula) and 
(group 3: modified Shukla-Ferrara formula)] and umbil-
ical vein catheters were placed.  

In patients for whom a Dunn nomogram was used, the 
insertion length of catheter inside the umbilical vein 
was determined by reading the equivalent value ob-
tained by measuring the shoulder-umbilical length on 
the Dunn normogram (4). In the patients for whom the 
Shukla-Ferrara formula was used, the insertion length 
was calculated using the following formula : [(Birth 
weight x 3 + 9)/2+1] (5). In patients for whom the mod-
ified Shukla-Ferrara formula was used, the insertion 
length of catheter was calculated using the following 
formula: [(Birth weight x 3 + 9)/2] (6).

The patients were divided into subgroups according 
to birth weight (2500 g and ≥2500 g), gestational age 
(≤32 weeks and >32 weeks) and appropriateness of birth 
weight for gestational age (AGA) or small for gestational 
age (SGA).

The diagnosis of catheter-related sepsis (CRS) was 
made according to the diagnostic criteria specified by 
the Centers for Disease Control (CDC) (8).

According to the body weights of the patients, a 3.5-
F umbilical vein catheter was used in patients who 
weighed below 1500 g and a 5-F single lumen umbil-
ical vein catheter (Vygon, France) was used in patients 
who weighed ≥1500 g. The positions of placement of 

the catheters were specified with an anterior-posterior 
chest radiograph.

The position of placement of the catheters, which pro-
ceeded along the vertebral column and were specified 
with anterior-posterior chest radiograph, was consid-
ered appropriate when it was between the 9th and 10th 
thoracic vertebrae (T9-10), “too high” when it was above 
T9 and “too low” when it was below T10 (6, 7). Catheters 
that directed to the portal or splenic veins were defined 
as having an abnormal position. All radiographs were 
assessed by the same radiologist.

In cases where the umiblical venous catheter tip could 
not be advanced along the thoracic vertebra, a second 
attempt was made by inserting a second catheter along-
side the first catheter. Catheters that had appropritate 
position were removed immediately if any complica-
tion developed, and after 14 days of use if no complica-
tion developed. Regular care of the catheters was made 
throughout the dwell period.

The gestational ages, sex, weight, height and head cir-
cumference values, mode of delivery, weight by ges-
tational age, reasons for hospitalization, reasons for 
placement of umbilical venous catheter, number of 
successful trials, and the catheter position were record-
ed. The patients were followed up in terms of compli-
cations and the distribution of mortality rates by groups 
was specified.

Ultrasonography (USG) and Doppler USG were per-
formed weekly during the catheter dwell period, 72 
hours after the catheter was removed, and on the 15th 
day in all patients in order to determine potential com-
plications. In patients in whom thrombus was found 
at any stage, USG and Doppler USG were performed 
weekly until the thrombus was dissolved. 

Statistical analysis 
Analyses of the data were performed using the Statis-
tical Package for the Social Sciences version 23.0 (SPSS 
IBM, Armonk, NY, USA) program. Continuous variables 
were expressed as mean ± standard deviaiton and qual-
itative data were expressed as numbers and percentag-
es. Pearson’s Chi-square test was used to compare the 
qualitative data of the groups. The one-sample Kolm-
ogorov-Smirnov test was used to measure the compat-
ibility of the continuous data to normal distribution. In 
the comparison of the measurable data between three 
independent groups, ANOVA was used when the data 
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were compatible with normal distribution and the Kru-
skal-Wallis test was used when data were not compati-
ble with normal distribution. P values <0.05 were con-
sidered statistically significant.
 
Results 

Umblical venous catheter was placed in a total of 
121 patients including 41 patients in group 1 (Dunn 
method), 40 patients in group 2 (Shukla-Ferrara for-
mula) and 40 patients in group 3 (modified Shuk-
la-Ferrara formula). The birth weight values of the 
patients ranged between 390 g and 4500 g and the 
gestational ages ranged between 22 weeks and 41 
weeks. Sixty- four percent of these patients (n=77) 

were preterm babies. No statistically significant dif-
ference was found between the groups in terms of 
demographic characteristicss including sex, mode of 
delivery, gestational age, birth weight, height, head 
circumference, and weight by gestational age (p>0.05) 
(Table 1).

The reasons for hospitalization in the patients in or-
der of frequency included respiratory tract problems 
(n=73, 60%), neurologic problems (n=19, 16%), high 
glucose requirement because of undernutrition and/or 
hypoglycemia (n=12, 10%), requirement for exchange 
transfusion or intravenous immunoglobulin because of 
hyperbilirubinemia (n=10, 8%), congenital heart disease 
(n=5, 4%), and neonatal sepsis (n=2, 2%). 

Table 1.	 Distribution of the demographic characteristics of the newborns by groups 

Demographic characteristics	 Group 1 (n=41)	 Group 2 (n=40)	 Group 3 (n=40)	 p

Gender  

	 Male [n (%)]a	 22 (53.7)	 17 (42.5)	 19 (47.5)	 >0.05

	 Female [n (%)]a	 19 (46.3)	 23 (57.5)	 21 (52.5)	

Mode of delivery

	 C/S [n (%)]a	 8 (19.5)	 9 (22.5)	 7 (17.5)	 >0.05

	 NSVD [n (%)]a	 33 (80.5)	 31 (77.5)	 33 (82.5)	

Birth weight (g)b	 2 239±984	 2 003±1 034	 2 189±1 123	 >0.05 
[Mean± SD (min-max)]	 (500-4 070)	 (390-3 780)	 (580-4 500)	

	 ≥2500 g [n (%)]	 19 (46.4)	 15 (37.5)	 16 (40)

	 1 500-2499 g [n (%)]	 10 (24.4)	 10 (25)	 10 (25)

	 1 000-1499 g [n (%)]	 8 (19.5)	 6 (15)	 5 (12.5)

	 750-999 g [n (%)]	 2 (4.9)	 2 (5)	 6 (15)

	 <750 g [n (%)]	 2 (4.9)	 7 (17.5)	 3 (7.5)	

Birth height (cm)b 	 44.6±6.2	 41.5±7.5	 43.3±7.7	 >0.05 
[mean ± SD (min-max)]	 (27-51)	 (27-51)	 (29-52)

Head circumference at birth (cm)c	 32.4±3.4	 30.3±5.2	 31.2±4.5	 >0.05 
[Mean± SD (min-max)]	 (23-37)	 (20-36)	 (22-36)

Gestational age (weeks)c	 34.1±4.7	 32.6±5.0	 33.5±4.8	 >0.05 
[Mean± SD (min-max)]	 (24-40)	 (23-41)	 (22-41)

     ≥37 weeks  [n (%)]	 18 (43.9)	 11 (27.5)	 15 (37.5)

     32-36 weeks  [n (%)]	 11 (26.8)	 12 (30)	 13 (32.5)

     28-32 weeks  [n (%)]	 7 (17.1)	 10 (25)	 7 (17.5)

     <28 weeks  [n (%)]	 5 (12.2)	 7 (17.5)	 5 (12.5)	

Weight by gestational agea

	 AGA [n (%)]	 1 (2.5)	 1 (2.5)	 2 (5)

	 SGA [n (%)]	 24 (58.5)	 24 (60)	 23 (57.5)	 >0.05

	 SGA [n (%)]	 16 (39)	 15 (37.5)	 15 (37.5)	

	 Asymmetricala	 9	 8	 7	 >0.05

	 Symmetricala	 7	 7	 8
aPearson’s Chi-square; bANOVA; cKruskal-Wallis; AGA: baby with a birth weight by gestational week between the 10th and 90th percentile; C/S: cesarean section; NSVD: normal spon-

taneous vaginal delivery; SGA: baby with a birth weight by gestational age below the 10th percentile 
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The umbilical venous catheter tip advanced along the 
thoracic vertebra at the first attempt in 66% of patients 
(80/121) and showed abnormal position in the other pa-
tients. In these patients, a second trial was attempted 
by inserting a second catheter next to the first catheter. 
In this way, advancement of the catheter was enabled 
along the thoracic vertebra in 11 (27%) of 41 patients 
in whom abnormal position was observed (two patients 
in group 1, four patients in group 2, and five patients 
in group 3). When all patients were evaluated together 
in terms of catheter tip position, it was found that the 
umbilical catheter tip advanced along the vertebral col-

umn in 91 patients and showed abnormal position in 
30 patients (Table 2). When the patients in whom the 
catheter tip advanced along the vertebral column and 
patients with abnormal positioning were compared in 
terms of demographic characteristics, no statistically 
significant difference was found (p>0.05).

The catheter tip was placed in an appropriate position 
in 40 (44%) of 91 patients whose umbilical venous cath-
eter tips advanced along the vertebral column and po-
sitioned “too low” or “too high” in 51 (56%) patients. 
No significant difference was found between the three 
groups in terms of appropriate and inappropriate posi-
tions (p>0.05). The distribution of positions of umbilical 
venous catheter tips that advanced along the vertebral 
column by groups is shown in Table 3 and its graphic is 
shown in Figure 1.  

The rates of reaching the T9-10 vertebrae level, which is 
the ideal position for catheter tip, were as follows: 53% 
in group 2 (n=17), 40% in group 3 (n=12), and 38% in 
group 1 (n= 11), respectively. A “too high” position was 
found most frequently in group 1 (52%) and a “too low” 
position was found most frequently in group 3 (20%). 

In 91 patients in whom the umbilical venous catheter 
tip advanced along the thoracic vertebra, the catheter 
tip was positioned between T2 and T12. The median 
vertebra level at which the umbilical venous cathater tip 
adavanced along the vertebral column and positioned 
was T8 (T6-12) in group 1, T9 (T2-11) in group 2, and T9 
(T6-12) in group 3; no statistically significant difference 
was found between the groups (p>0.05). The distribu-
tion of throacic vertebra levels of catheter tips that ad-
vanced along the thoracic vertebra in anterior-posterior 
chest ragiographs by groups is shown in Figure 2.

When the demographic characteristics of the patients 
whose umbilical venous catheter tips showed appropri-
ate and inappropirate positions were compared, no sta-
tistically significant difference was found (p>0.05).

Table 2.	  The rates of advancement along the thoracic ver-
tebrae and abnormal positioning of the catheter 
tips on the first two trials: distribution by groups  

	 Group 1	 Group 2	Group 3	  
	 (n=41)	 (n=40)	 (n=40)	 Total 	

	 n %	 n %	 n %	 (n=121)	 p

Cases with 	 29 (71)	 32 (80)	 30 (75)	 91 (75)	 0.474 
advancement along 
the vertebral columna		

  1st trial 	 27 (93)	 28 (88)	 25 (83)	 80 (88)	

  2nd trial 	 2 (7)	 4 (12)	 5 (17)	 11 (12)	

Abnormal positiona 	 12 (29)	 8 (20)	 10 (25)	 30 (25)	

  Portal vein	 11 (92)	 8 (100)	 10 (100)	 29 (97)

  Splenic vein	 1 (8)	 0	 0	 1 (3)
aPearson’s Chi-square test 

Table 3.	 Positions of the umbilical catheter tips that advanced 
along the vertebral column: distribution by groups

	 Group 1	Group 2	 Group 3	  
	 (n=29)	 (n=32)	 (n=30)	 Total 	

Catheter position	 n %	 n %	 n %	 (n=91)	 p

Appropriate positiona 	 11 (38)	 17 (53)	 12 (40)	 40 (44)	 0,425

Inappropriate 	 18 (62)	 15 (47)	 18 (60)	 51 (56) 
positiona 		

   Low position [n (%)] 	 3 (17)	 1 (7)	 6 (33)	 10 (20)	   

   High position [n (%)]	 15 (83)	 14 (93)	 12 (67)	 41 (80)
aPearson’s Chi-square test, percentages express column percentages

Table 4.	 Comparison of the positions of the umbilical venous catheter tips with the literature  

		  Shukla-Ferrara  			  Modified Shukla-Ferrara  		  Dunn

	 Y	 U	 A	 Y	 U	 A	 Y	 U	 A 
	 n (%)	 n (%)	 n (%)	 n (%)	 n (%)	 n (%)	 n (%)	 n (%)	 n (%)

Verheij (2010)(7) n=153	 63/84 (75)	 20/84 (24)	 1/84 (1)				    39/69 (56)	28/69  (41)	 2/69 (3)

Verheij (2013)(6) n=185	 68/93 (73)	 24/93 (26)	 1/93 (1)	 50/92 (54)	40/92 (44)	 2/92 (2)

Our study         n=91	 14/32 (44)	 17/32 (53)	 1/32 (3)	 12/30 (40)	12/30 (40)	 6/30  (20)	 15/29 (52)	 11/29 (38)	 3/29 (10)

A: Low position; U: Appropriate position; Y: High position
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The mean time of placement of umbilical venous cath-
eters was found as 7.6±4.4 (range,1-14) days; no sta-
tistically significant difference was found between the 
groups (p>0.05). 

When the patients were examined in terms of com-
plications, a patient in group 3 developed CRS caused 
by Staphylococcus epidermidis, and a patient in group 2 
developed thrombus in the region where the left he-
patic vein drains into vena cava inferior. Low-molecu-
lar-weight heparin treatment was administered in the 
patient in whom thrombus was found and the throm-
bus disappeared in the weekly USG and Doppler USG 
follow-up. The catheter of the patient who developed 
catheter-related sepsis was removed, appropriate anti-
biotic treatment was arranged, and the patient recov-
ered.

Catheter-related mortality was not observed in any pa-
tients in the present study. The mortality rate related 
with primary morbidity was found as 24% in group 1 
(10 patients), 35% in group 2 (14 patients), and 20% in 
group 3 (8 patients).

Discussion 

The umbilical vein is frequently used to provide cen-
tral venous access in newborns. The most appropriate 
position for an umbilical venous catheter tip position 
is considered as the junction of the inferior vena cava 
and right atrium (6, 7, 9-11). This regions corresponds 
to the T9-10 range on anterior-posterior chest radio-
graphs. Ideally, umbilical venous catheters are placed 
under guidance of imaging methods. However, um-
bilical venous catheters are placed without accompani-
ment of any imaging method in emergency cases in 
NICUs. This leads to frequent occurrence of inappro-
priate positioning. It has been reported that placement 
of umbilical venous catheter under USG guidance or 
echocardiography is more sensitive compared with ra-
diography in terms of prevention of complications re-
lated with abnormal positioning and reduces exposure 
to ionizing radiation (11, 12). 

Although the literature contains studies that compared 
the Dunn method with the Shukla-Ferrara formula, and 
Shukla-Ferrara formula with modified Shukla-Ferrara 
formula, no study has compared the three methods 
together (6, 7). In our study, the three methods were 
compared together. A Comparison of the positions of 
the umbilical venous catheter tips advanced along the 
vertebral column is shown in Table 4.

In the study conducted by Verheij et al. (7) in 2010, the 
rate of appropriate positioning was found as 41% (28/69) 
in patients in whom catheter placement was performed 
using the Dunn formula, and 24% (20/84) in patients 
in whom catheter placement was performed using the 
Shukla-Ferrara formula. In another study in which the 
Shukla-Ferrara formula and the modified Shukla-Fer-
rara formula were compared, the rate of appropriate 
positioning was 26% (24/93) in the Shukla-Ferrara 
group and 43% (40/92) in the modified Shukla-Ferrara 
formula group (6). In both studies, the appropriate po-
sition was considered the T9-10 vertebral range, sim-
ilar to our study. In our study, the rate of appropriate 
positioning was 38% (11/29) in the Dunn group, 53% 
(17/53) in the Shukla-Ferrara group, and 40% (12/30) in 
the modified Shukla-Ferra group; no statistically signif-
icant difference was found between the three groups in 
terms of appropriate positioning of the catheter tip. In 
contrast to these two studies, a high rate of appropriate 
positioning was found in the Shukla-Ferrara group in 
our study.
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Figure 2.	 Thoracic vertebra levels of the umbilical venous 
catheter tips on anterior-posterior radiograph: dist-
ribution by groups  
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Figure 1.	 Distribution of the rates of low, appropriate, and 
high positions of the umblical venous catheters that 
advanced along the vertebral column 
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In two different studies conducted by Verheij et al. (6, 7) 
in 2010 and 2013, a “too high” position was found with 
a higher rate in the Shukla-Ferrara group [75% (63/84), 
73% (68/93) respectively]. In our study, the highest rate 
for a “too high” position was found in the Dunn group 
[52% (15/29)]. In a study conducted by Verheij et al. (7) 
in 2010, the rate of a “too low” position was reported at 
a rate of 3% (2/69) in the Dunn group, and 1% (1/84) in 
the Shukla-Ferrara group. In another study conducted 
by the same investigators in 2013, the rate of “too low” 
positions was reported as 1% (1/93) in the Shukla-Ferr-
ara group and 2% (2/92) in the modified Shukla-Ferrara 
group (6). In that study, the investigators reported that the 
modified Shukla-Ferrara formula enabled a higher rate of 
umbilical venous catheterization with appropriate posi-
tioning by reducing the rate of “too high” positions with-
out causing a “too low” position (6). In our study, a higher 
rate of “too low” positions [20 % (6/30)] was observed in 
patients in whom umbilical venous catheters were placed 
using the modified Shukla-Ferrara formula. In our study, 
no statistically significant difference was found when the 
catheters placed using the three diffirent methods were 
compared with each other in terms of appropriate and 
inappropriate (too high and too low position) positions.

In asymmetric SGA patients in whom umbilical ve-
nous catheter has been placed using the modified 
Shukla-Ferrara formula and Shukla-Ferrara formula, 
which especially consider  birth weight, higher rates of 
“too low” positions may be expected because the birth 
weight is in the lower percentiles compared with the 
height and head circumference values. However, a sta-
tistically significant difference was not found between 
the three groups in this aspect. This may be related with 
the low numbers of patients. Therefore, studies with 
larger series are needed. 

In a study in which the Shukla-Ferrara formula and 
modified Shukla-Ferrara Formula were compared, um-
bilical venous catheter tips were observed between T4 
and T11 on anterior-posterior chest radiographs; the 
median value was found as T7 (T6-T9) in the Shuk-
la-Ferrara group and T8 (T7-T9) in the modified Shuk-
la-Ferrara group (6). In our study, the catheter tips were 
observed to be between T2 and T12 on anterior-poste-
rior chest radiographs; the median value was found as 
T8 in the Dunn group and T9 in the Shukla-Ferrara and 
modified Shukla-Ferrara groups. 

In a study in which the Dunn method and Shukla-Fer-
rara formula were compared, the catheter could be 

advanced along the vertebral column with a rate of 
32% (6/19) in the Dunn group and 16% (4/25) in the 
Shukla-Ferrara formula group in second trials when a 
second catheter was inserted next to the first catheter 
when the first catheter could not be advanced along the 
thoracic vertebra and showed an abnormal position (7). 
In our study, the umbilical venous catheter could be ad-
vanced along the vertebral column in the second trial 
in 2 (14%) of 14 patients in the Dunn group, 4 (33%) of 
12 patients in the Shukla-Ferrara formula group, and 
5 (33%) of 15 patients in the modified Shukla-Ferrara 
formula group. 

The demographic characteristics of the patients were 
also evaluated because the formulas that have been de-
veloped to enable appropriate positioning of umbilical 
venous catheters are generally based on birth weight. 
However, no statistically significant difference was 
found in terms of demographic characteristics in our 
study, similar to other studies in the literature (6, 7). 

In a study in which the Shukla Ferrara fromula and 
modified Shukla Ferrara formula were compared, a “too 
high” position was observed with a rate of 68% (25/37) in 
patients with a gestational age below 28 weeks, whereas 
this rate was 63% (93/128) in patients with a gestational 
age of 28 weeks and over among patients whose umbil-
ical venous catheters could be advanced along the ver-
tebral column, but showed inappropriate position (too 
low or too high) (6). When our study was evaluated in 
this aspect, a “too high” positon was found with a rate 
of 89% (8/9) in patients with a gestational age below 28 
weeks and at 79% (33/42) in patients with a gestational 
age of 28 weeks and over. When the studies included in 
the literature were evaluated together with our study, 
it was concluded that the rate of a “too high” positions 
increased as the gestational age decreased. This may 
be related with accidental advancement of the catheter 
0.5-1 cm further during application.

In addition to the benefits of umbilical venous cath-
eters, there are also life-threatening complications in-
cluding inappropriate positioning of catheter, CRS, por-
tal vein thrombosis, vascular injury, hepatic injury and 
necrosis, subcapsular hematoma or abscess in the liver, 
hemorrhagic infarction in the lung, arrythmia, throm-
botic endocarditis, myocardial perforation, pleural and 
pericardial effusion, and cardiac tamponade (3, 9, 13, 
14). Most cardiac complications were reported with 
catheters positioned “too high,” and most hepatic com-
plications were reported with catheters positioned “too 
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low” (14). The complications of abnormal positioning, 
thrombus, and CRS were found in our study.

Abnormal positioning of umbilical venous catheter is 
one of the common complications. Mutlu et al. (14) re-
ported the rate of abnormal positioning of umbilical 
venous catheters as 14% (27/189). In our study, this rate 
was 25% (30/121). A higher rate of abnormal position-
ing was found in the Dunn method group compared 
with the other two groups. 

No cardiac complications were observed in our study. 
It was thought that the most important factor here 
was the fact that the position was checked with an-
terior-posteiror chest radiography immediately after 
the catheter was placed, and intervention to the cath-
eter was performed in cases where inappropriate po-
sitioning was found. In our study, catheters that were 
positioned “too low” were replaced and the ones that 
were positioned “too high” were attempted to be repo-
sitioned appropriately by pulling the catheter back con-
sidering the extra distance specified on the radiograph.  

The frequency of thrombosis related with central ve-
nous catheter has been reported as 9.2% (15). Thrombi 
generally occur in the hepatic system, ductus venosus, 
inside the right atrium, and inside the superior or in-
ferior vena cava (15-19). In our study, thrombus was 
found in the region where the left hepatic vein drains 
into the vena cava inferior in only one patient. In many 
previous studies, it was reported that clinical findings 
were absent in patients with thrombus. This may be re-
lated with the fact that presence of thrombus was found 
on USGs performed with the objective of monitoring 
before symptoms occured (15). It is recommended that 
patients with persistent thrombocytopenia and im-
paired distal circulation should be evaluated in terms 
of thrombus (15). In our study, thrombus was observed 
in one patient on USG, which was performed with the 
objective of screening. It has been reported that the risk 
of thrombus increases in cases where the catheter stays 
in its place for more than six days, in cases where blood 
products are administered by way of the catheter, and 
in cases where catheters have been positioned inappro-
priately (18, 19). In our patient, the catheter stayed in 
place for eight days and blood product was given once 
during this time peirod. Low-molecular-weight heparin 
treatment was given to our patient. The thrombus dis-
appeared at the end of the first month in weekly Dop-
pler USG follow-up.

Catheter-related sepsis is one of the most common 
complications observed with a frequency ranging be-
tween 0% and 29% (20, 21). The most common organ-
isms that lead to infection include coagulase-negative 
staphylococci (especially Staphylococcus epidermidis), 
Staphylococcus aureus, Enterococcus spp., Escherichia coli, 
Klebsiella spp., other enteric Gram (-) bacteriae and 
Candida spp. (22). In our study, CRS was found in only 
one (3%) patient. In addition to the clincial findings of 
sepsis, Staphylococcus epidermidis was grown in cultures 
obtained simultaneously from the peripheral blood and 
catheter. The patient recovered with removal of the 
catheter and appropriate antibiotic treatment.

It has been reported that removal of central venous 
catheters inserted in peripheral veins or umbilical ve-
nous catheters after a period of 14 days does not lead 
to an increased risk of complications (23). In our study, 
catheters were kept in place for 14 days at the most.

The limitation of our study was the fact that the num-
bers of patients assigned to the groups was insufficient 
because the number of patients included in the study 
was low. 

In conclusion, there is no consensus in the literature 
about the most efficient method to be used for appro-
priate positioning of umbilical venous catheters in pa-
tients who are hospitalized in the NICU. We found that 
the Shukla-Ferrara formula gave more accurate results, 
albeit statistically insignificant. It was concluded that 
studies with higher numbers of patients are needed to 
make a definite judgement on this subject. It is import-
ant to confirm the catheter position and avoid a dwell 
period longer than 14 days to prevent umbilical venous 
catheter-related complications.
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