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ABSTRACT

Background: Current guidelines recommend the right internal jugular vein as the primary access 
route for totally implantable venous access port (TIVAP) implantation. However, oncologic patients 
frequently present with anatomical or clinical constraints that necessitate alternative venous access 
routes. This study aimed to evaluate whether clinical conditions restricting guideline-preferred access 
planning are associated with increased revision or catheter malposition rates in TIVAP implantation.

Material and Methods: This retrospective single-center, single-operator study included 1,224 
consecutive adult patients who underwent TIVAP implantation between June 2022 and January 2026. 
Patients with clinical conditions limiting cervical or pectoral access were classified as the restricted-
access group (n = 115), while the remaining patients comprised the standard-access group (n = 1,109). 
Primary outcomes were revision and catheter malposition. Logistic regression analyses were performed 
to evaluate potential risk factors.

Results: Left-sided access (12.2% vs 1.4%, p < 0.001) and subclavian vein use (47.0% vs 20.2%, p < 
0.001) were significantly more frequent in the restricted-access group. Revision rates (4.3% vs 3.7%, p 
= 0.612) and catheter malposition rates (1.7% vs 0.7%, p = 0.240) did not differ significantly between 
groups. Restricted-access status was not independently associated with revision (OR 1.08, 95% CI 
0.38-3.01, p = 0.887) or malposition (OR 0.86, 95% CI 0.15-4.70, p = 0.861). Subclavian vein use was 
associated with catheter malposition (OR 34.84, 95% CI 4.31-281.2, p = 0.001).

Conclusions: No statistically significant increase in revision or catheter malposition risk was observed 
in patients with clinical conditions restricting guideline-preferred access planning. When applied within 
a standardized procedural framework, alternative venous access strategies may be feasible according to 
patient-specific anatomical conditions.
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Introduction 

Oncologic treatment requires reliable vascular access 
for the safe and continuous administration of cytotoxic 
agents. Peripheral vein damage caused by irritant drugs 
and the physical and psychological burden of repeated 
interventions necessitate the use of central venous ac-
cess devices. In this context, totally implantable venous 
access ports (TIVAPs) are one of the most effective 
methods, significantly enhancing patient comfort.

The surgical implantation of these devices requires 
careful selection of the access vein. Current internation-
al guidelines recommend the right internal jugular vein 
as the primary choice because it provides the most di-
rect and linear anatomical path to the right atrium [1-3]. 

Many studies in the literature focus on comparing 
various venous access routes and techniques to identify 
the optimal TIVAP insertion site [4,5]. However, there 
is a lack of large cohort studies [4,6] investigating the 
safety and clinical outcomes of situations where sur-
geons are obliged to utilize non-guideline routes, such 
as left-sided access or the subclavian vein, due to ana-
tomical constraints or clinical barriers inherent in onco-
logical surgery. This gap in the literature leads to clini-
cal uncertainty regarding procedural safety, particularly 
in terms of revision requirements and catheter malposi-
tion, when practitioners must operate outside the ideal-
ized conditions proposed by current guidelines.

We evaluated whether the use of alternative TIVAP 
access routes in patients with anatomical or clinical con-
straints was associated with increased revision or cath-
eter malposition rates. Accordingly, the aim of our study 
was to evaluate revision and malposition outcomes in 
patients with clinical conditions restricting guideline-
preferred access planning and requiring alternative ac-
cess strategies when necessary.

Material and Methods

Patient selection and study groups

This retrospective, single-center, single-operator study 
included 1,224 consecutive patients aged 18 years or 
older who underwent TIVAP implantation at our insti-
tution between June 2022 and January 2026. Cases in 
which port implantation could not be completed (n = 

28) were excluded. Failed implantation cases were ex-
cluded from the main revision and malposition analy-
ses because these outcomes require a successfully 
implanted port system. However, these cases were re-
viewed separately as technical failures. The study was 
approved by the Clinical Research Ethics Committee 
of Basaksehir Çam and Sakura City Hospital (approval 
number: KAEK/11.02.2026.48).  The requirement for 
study-specific informed consent was waived given the 
retrospective nature of the study.

Real-time ultrasound guidance was not routinely 
available at our institution; therefore, all procedures were 
performed using the anatomical landmark technique.

Patients were divided into two groups based on their 
diagnoses and clinical characteristics that could affect 
cervical and pectoral anatomy, regardless of the ve-
nous access route ultimately used for implantation. A 
total of 115 patients with clinical conditions influenc-
ing side selection and/or complicating access to the 
cervical region, including head and neck malignancies, 
prior neck surgery, a history of cervical radiotherapy, 
tracheostomy, conditions causing distortion of cervi-
cal anatomy (e.g., large goiter), as well as conditions 
potentially affecting pectoral access planning, includ-
ing breast cancer and lymphoma, were defined as the 
restricted-access group. Although these conditions may 
not directly alter venous anatomy, they were considered 
clinical factors that could influence side selection or 
surgical planning for venous access. These conditions 
were considered clinical factors potentially restricting 
guideline-preferred access planning. Restricted-access 
status was defined according to preoperative clinical or 
anatomical conditions that could influence access plan-
ning, rather than according to the venous route ultimate-
ly used. Therefore, the term restricted-access group 
refers to patients with potential clinical constraints on 
guideline-preferred access, not to patients in whom de-
viation from the right internal jugular route was indi-
vidually documented as mandatory in every case.

The remaining 1,109 patients without such clini-
cal characteristics were classified as the standard-access 
group. After group allocation, the distribution of venous 
access routes (right/left and jugular/subclavian), along 
with demographic characteristics, comorbidities, and clini-
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cal outcomes, were analyzed in both groups. Median fol-
low-up duration was 7.3 months (IQR: 3.0-13.0 months).

Procedure

All procedures were performed in a day-surgery oper-
ating room under sedation and local anesthesia by the 
same surgeon using a standardized institutional proto-
col. Venous access was obtained using the anatomical 
landmark technique. Guideline recommendations were 
considered during procedural planning, and the right in-
ternal jugular vein was preferred whenever anatomical-
ly feasible. When right internal jugular vein access was 
not feasible, the procedure was performed via the right 
subclavian, left internal jugular, or left subclavian veins.

To minimize the risk of procedure-related pneumo-
thorax, ipsilateral alternative access was preferred, and 
contralateral attempts were avoided within the same 
session whenever possible. If both right-sided veins 
were deemed unsuitable, the procedure was performed 
on the left side.

Post-procedural control was achieved with pos-
teroanterior chest radiography, and patients were dis-
charged on the same day.

Outcomes

The primary outcomes were defined as port revision and 
catheter malposition. Revision was defined as any sur-
gical reintervention performed to restore the functional-
ity or safety of the port system following the initial im-
plantation. This included port removal, repositioning, or 
corrective procedures involving the catheter. In this co-
hort, revision procedures were performed for skin ero-
sion at the port site. Because all revision procedures in 
this cohort were performed for skin erosion at the port 
site, revision was evaluated as a clinically relevant port-
system reintervention outcome rather than as a direct 
route-specific technical complication.

Catheter malposition was defined as the catheter tip 
being located outside the intended anatomical position, 
typically the cavoatrial junction, and was evaluated us-
ing posteroanterior chest radiography obtained after the 
procedure in all patients. Only technical placement er-
rors related to the initial implantation were considered 
within the scope of malposition.

Statistical Analysis

The normality of continuous variables was assessed 
using the Shapiro-Wilk test. Variables with normal 
distribution were presented as mean ± standard devia-
tion, whereas non-normally distributed variables were 
reported as median and interquartile range (IQR). Com-
parisons of continuous variables between groups were 
performed using the Student’s t-test or the Mann-Whit-
ney U test, as appropriate. Categorical variables were 
expressed as numbers and percentages and were com-
pared using the chi-square test or Fisher’s exact test.

To identify potential risk factors for revision and 
catheter malposition, univariable analyses were first 
conducted; variables with p < 0.10 in univariable analy-
sis were entered into logistic regression models. Results 
were reported as odds ratios (ORs) with 95% confidence 
intervals (CIs). Associations between continuous vari-
ables and complications were evaluated using Spear-
man’s correlation analysis. 

All statistical analyses were performed using IBM 
SPSS Statistics for Windows, Version 25.0 (IBM Corp., 
Armonk, NY, USA), and a p-value < 0.05 was consid-
ered statistically significant.

Results

A total of 1,224 consecutive patients were included in the 
study. Among them, 115 patients with clinical character-
istics potentially limiting vascular access were classified 
as the restricted-access group, while 1,109 patients with-
out such features comprised the standard-access group. 
The patient selection process and group allocation are 
illustrated in Figure 1. The demographic and baseline 
clinical characteristics of both groups are presented in 
Table 1. The distribution of restricted-access indications 
is summarized in Supplementary Table 1.

Among all attempted implantations, 28 procedures 
could not be completed and were excluded from the 
main revision and malposition analyses because these 
outcomes required successful port implantation. These 
failed cases are summarized separately in Supplementa-
ry Table 2. Of these, 3 patients belonged to the restrict-
ed-access group and 25 to the standard-access group. 
Right-sided access was attempted in 25 patients and 
left-sided access in 3 patients. Both jugular and subcla-
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vian access were attempted in these cases. All patients 
were subsequently referred to interventional radiology.

Patients in the restricted-access group were signifi-
cantly younger than those in the standard-access group 
(median age: 58 [IQR 46-64] vs 62 [54-69]; p < 0.001) 
and had a higher median body mass index (28 [24-30] vs 
25 [23-29]; p = 0.004). Female sex was more frequent in 
the restricted-access group (59.1% vs 37.5%; p < 0.001).

Procedural characteristics and clinical outcomes 
according to the restricted-access and standard-access 
groups are presented in Table 2. Left-sided access was 
significantly more frequent in the restricted-access 
group (12.2% vs 1.4%; p < 0.001). Similarly, subcla-
vian vein use was more common in this group (47.0% 
vs 20.2%; p < 0.001). The distribution of venous access 
side between groups is shown in Figure 2.

In terms of clinical outcomes, no significant differ-
ences were observed between the groups with respect 
to revision rates (4.3% vs 3.7%; p = 0.612) or catheter 
malposition (1.7% vs 0.7%; p = 0.240). Pneumothorax 
occurred in 5 patients (0.4%) in the overall cohort.

Multivariable logistic regression analysis for revi-
sion risk according to the restricted-access and stand-
ard-access groups is presented in Table 3. Being in the 
restricted-access group was not independently associ-
ated with revision (OR: 1.08; 95% CI: 0.38-3.01; p = 
0.887). Although left-sided access showed a tendency 
toward an increased risk of revision, it did not reach 
statistical significance (OR: 3.44; 95% CI: 0.88-13.28; 
p = 0.073). No significant associations were observed 
between revision and either age or body mass index.

Multivariable logistic regression analysis for cath-
eter malposition is presented in Table 4 and illustrated 
in Figure 3. Being in the restricted-access group was not 
independently associated with malposition (OR: 0.86; 
95% CI: 0.15-4.70; p = 0.861). Subclavian vein use 
was independently associated with catheter malposition 
(OR: 34.84; 95% CI: 4.31-281.2; p = 0.001). Increas-
ing age was associated with a lower risk of malposition 
(OR: 0.95; 95% CI: 0.90-0.99; p = 0.029). The distri-
bution of catheter malposition events according to ve-
nous access route is presented in Supplementary Table 
3. Most catheter malposition events occurred following 
right subclavian vein access. 

The distribution of comorbidities between the groups 
is presented in Table 5. No significant differences were 
observed between the groups with respect to diabetes mel-
litus, hypertension, smoking status, chronic steroid use, or 
organ failure. Thyroid disorders were more frequent in the 
restricted-access group (12.2% vs 6.2%; p = 0.026).

Correlations between continuous variables and clini-
cal outcomes were evaluated using Spearman correla-
tion analysis, and the results are provided in Supple-
mentary Table 4. Associations between comorbidities 
and clinical outcomes are presented in Supplementary 
Table 5. Overall, patient-related comorbidities were not 
significantly associated with procedural complications 
in this cohort.

Figure 1. Study flow diagram. Flowchart showing patient 
selection, exclusion of failed implantations, and group allo-
cation. A total of 1,252 TIVAP implantation attempts were 
identified. Of these, 28 failed implantations were excluded, 
leaving 1,224 consecutive adult patients with completed im-
plantation and no intra-procedural failure. Eligible patients 
were then classified into the restricted-access group (n = 115) 
and the standard-access group (n = 1,109). Revision and cath-
eter malposition outcomes were analyzed in both groups.
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Figure 2. Venous access side distribution. Stacked bar chart 
showing the percentage distribution of right- and left-sided 
venous access in the restricted-access (n = 115) and standard-
access (n = 1,109) groups. Left-sided access was more fre-
quent in the restricted-access group.

Figure 3. Multivariable logistic regression analysis for cath-
eter malposition. Forest plot showing odds ratios (ORs) with 
95% confidence intervals (CIs) for variables independently 
associated with catheter malposition. The dashed vertical line 
indicates OR = 1. Restricted-access status was not associated 
with malposition, whereas subclavian vein use was an inde-
pendent predictor (OR 34.84, 95% CI 4.31–281.2; p = 0.001). 
Increasing age was associated with a lower risk (OR 0.95 per 
year, 95% CI 0.90–0.99; p = 0.029). Odds ratios are presented 
on a logarithmic scale.

Table 1. Baseline characteristics of the restricted-access and standard-access groups.
Variable Restricted-access (n=115) Standard-access (n=1,109) p
Age, median (IQR)† 58 (46–64) 62 (54–69) <0.001
Body mass index, median (IQR)† 28 (24–30) 25 (23–29) 0.004
Female sex, n (%)‡ 68 (59.1) 416 (37.5) <0.001
† Mann–Whitney U test; ‡ Chi-square test; IQR: interquartile range

Table 2. Procedural characteristics and clinical outcomes according to access group.
Variable Restricted-access (n=115) Standard-access (n=1,109) p
Left-sided access, n (%)§ 14 (12.2) 16 (1.4) <0.001
Subclavian vein use, n (%)‡ 54 (47.0) 224 (20.2) <0.001
Revision, n (%)§ 5 (4.3) 41 (3.7) 0.612
Catheter malposition, n (%)§ 2 (1.7) 8 (0.7) 0.240
‡ Chi-square test; § Fisher’s exact test.

Table 3. Multivariable Logistic Regression Analysis for revision risk.
Variable Odds Ratio (OR) 95% Confidence Interval p
Restricted-access group 1.08 0.38–3.01 0.887
Left-sided access 3.44 0.88–13.28 0.073
Body mass index 1.02 0.95–1.08 0.591
Age 0.99 0.96–1.01 0.436

Table 4. Multivariable Logistic Regression Analysis for catheter malposition.
Variable Odds Ratio (OR) 95% Confidence Interval p
Restricted-access group 0.86 0.15–4.70 0.861
Subclavian vein use 34.84 4.31–281.2 0.001
Age 0.95 0.90–0.99 0.029
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Table 5. Distribution of comorbidities between the groups.
Comorbidity Restricted-access (n=115) Standard-access (n=1,109) p
Diabetes mellitus, n (%)‡ 26 (22.6) 292 (26.3) 0.451
Hypertension, n (%)‡ 37 (32.2) 404 (36.4) 0.422
Smoking, n (%)‡ 33 (28.7) 298 (26.9) 0.757
Chronic steroid use, n (%)§ 2 (1.7) 18 (1.6) 0.711
Thyroid disorder, n (%)‡ 14 (12.2) 69 (6.2) 0.026
Organ failure, n (%)‡ 5 (4.3) 54 (4.9) 0.984
‡ Chi-square test; § Fisher’s exact test.

Supplementary Table 1. Distribution of clinical conditions defining the restricted-access group.

Restricted-access indication n
Breast cancer 48
Head and neck malignancies 45
Lymphoma 8
Other conditions associated with cervical/pectoral access limitation 14

Supplementary Table 2. Characteristics of failed implantation cases.
Variable Data
Failed implantation cases, n 28
Restricted-access group, n 3
Standard-access group, n 25
Right-sided attempt, n 25
Left-sided attempt, n 3
Attempted venous access Internal jugular and subclavian access were attempted
Subsequent management Referred to interventional radiology

Supplementary Table 3. Distribution of catheter malposition according to venous access route.

Venous access route Total procedures, n Catheter malposition, n (%)
Right internal jugular vein 940 1 (0.1%)
Left internal jugular vein 6 0 (0.0%)
Right subclavian vein 254 9 (3.5%)
Left subclavian vein 24 0 (0.0%)

Supplementary Table 4. Correlation analysis of age and Body Mass Index with clinical outcomes.
Variable Outcome Correlation coefficient (r) p
Body mass index Revision 0.03 0.905
Body mass index Malposition -0.032 0.249
Age Revision -0.017 0.538
Age Malposition -0.079 0.005
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Discussion 

Guidelines recommend the right internal jugular vein as 
the primary access route for TIVAP implantation [1-3]. 
However, in clinical practice, particularly among onco-
logic patients, cervical and pectoral anatomy may be al-
tered or side selection constrained. In this large consec-
utive patient cohort, no statistically significant increase 
in revision or catheter malposition rates was observed 
in patients with clinical conditions restricting guide-
line-preferred access planning. These findings suggest 
that, when performed within a standardized procedural 
framework, these alternative access strategies may not 
necessarily increase procedural risk.

Anatomical and treatment-related factors inherent 
to oncologic care may directly influence venous access 
planning. Prior surgery, radiotherapy, bulky tumors, 
and regional anatomical distortion can restrict the use 
of guideline-preferred pathways and necessitate alter-
native strategies [7]. Under these conditions, access 
site selection becomes a context-dependent decision in 
which procedural safety must be balanced against ana-
tomical feasibility. Therefore, adapting the access strat-
egy to patient-specific constraints should be interpreted 
not as a departure from guideline-based care, but as a 
pragmatic application of surgical judgment.

Notably, the absence of increased complications in 
the restricted-access group suggests that anatomical 
complexity alone does not inevitably translate into tech-
nical failure. Rather than functioning as an independent 
determinant of risk, restricted access may represent a 
contextual modifier whose impact depends on how pro-
cedural strategy is adapted. This perspective is consist-
ent with previous investigations reporting comparable 
complication profiles between alternative venous access 
routes and traditional internal jugular approaches [8].

In the restricted-access group, the significantly higher 
rates of left-sided access and subclavian vein use indicate 
that clinical factors limiting access directly influenced 
surgical planning. In contrast, no statistically significant 
differences were observed between the groups in terms of 
revision or catheter malposition rates. However, the revi-
sion endpoint should be interpreted cautiously. In this co-
hort, all revisions were performed for skin erosion, which 
is a multifactorial outcome and may be influenced by port 
pocket location, nutritional status, cachexia, local radio-
therapy, infection, skin quality, and device-related fac-
tors rather than the venous access route alone. Moreover, 
multivariable analysis confirmed that restricted-access 
status was not an independent predictor of either revision 
or malposition. Although subclavian access was more 
frequent in the restricted-access group, restricted-access 
status itself was not independently associated with mal-
position. This discrepancy may reflect the limited num-
ber of events and the heterogeneity of technical strategies 
within the restricted-access cohort. Although left-sided 
access is often considered technically more demanding 
because of its longer intrathoracic course and the need 
for the catheter to traverse the left brachiocephalic vein 
before reaching the superior vena cava, our findings did 
not demonstrate a measurable increase in complications. 
Previous studies have nevertheless reported a higher in-
cidence of malposition after left internal jugular access 
compared with right internal jugular access [9]. Although 
a numerical trend toward higher revision risk was ob-
served with left-sided access, this did not reach statisti-
cal significance. Taken together, these findings suggest 
that approaches traditionally considered technically 
more demanding, such as left-sided and subclavian ac-
cess, may be performed within the overall safety profile 
of the cohort when applied with appropriate planning and 
experience. Although the restricted-access group differed 
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Supplementary Table 5. Association between comorbidities and clinical outcomes.
Comorbidity Revision (p)* Malposition (p)*
Diabetes mellitus 0.088 1.000
Hypertension 0.531 0.346
Smoking 0.613 0.473
Chronic steroid use 0.171 1.000
Thyroid disorder 0.765 0.506
Organ failure 1.000 1.000
*Fisher’s exact test was used for all comparisons due to the low number of events.
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significantly from the standard-access group in terms of 
age, body mass index, and sex distribution, these vari-
ables were not independently associated with revision or 
malposition in multivariable analysis. The absence of an 
association between age, body mass index, and revision 
risk may reflect the consistency of a standardized single-
operator procedural approach.

In our study, the use of the subclavian vein was in-
dependently associated with catheter malposition, rep-
resenting a noteworthy finding. In the subclavian ap-
proach, there is a more pronounced angulation at the 
junction of the vein with the right innominate vein and 
subsequently the superior vena cava [10]. Compared 
with the more linear course of the right internal jugular 
vein, this configuration may render catheter advance-
ment technically more challenging and predispose to 
directional deviation before reaching the intended ca-
voatrial junction. This anatomical characteristic may 
partly explain the increased risk of malposition ob-
served in subclavian access [11]. Notably, increasing 
age was associated with a modest reduction in malposi-
tion risk, suggesting that patient-related anatomical or 
physiological factors may also influence catheter posi-
tioning outcomes. Nevertheless, this finding should be 
interpreted cautiously given the low number of malpo-
sition events in the cohort.

Thyroid disorders were more frequent in the restrict-
ed-access group, which may reflect the higher preva-
lence of cervical anatomical alterations in this cohort; 
however, comorbid conditions overall were not inde-
pendently associated with procedural outcomes.

All procedures in this series were performed using 
a standardized anatomical landmark technique without 
routine ultrasound guidance. Although real-time ul-
trasound is widely recommended and has been shown 
to improve success rates and reduce complications in 
many settings [12], our findings suggest that a carefully 
standardized landmark-based approach may remain a 
viable alternative in contexts where imaging is unavail-
able or limited. Nevertheless, current evidence and con-
temporary guidelines generally favor ultrasound-guided 
venous access because of its lower complication profile. 
Our findings should therefore be interpreted within the 
context of a landmark-based institutional practice envi-

ronment. In such environments, procedural consistency, 
operator experience, and adherence to anatomical prin-
ciples may be critical determinants of safety.

Limitations of the study

This study has several limitations. First, its retrospective 
design inherently carries the risk of documentation bias. 
Although failed implantations were excluded from the 
main revision and malposition analyses, their exclusion 
may still introduce selection bias. Therefore, these cases 
were reviewed and reported separately. Second, the data 
were derived from a single center, which may limit the 
direct generalizability of the findings to institutions with 
different practice patterns. The low number of catheter 
malposition events may have limited the stability of the 
regression coefficients and contributed to the wide con-
fidence intervals observed for some estimates. Revision 
events in this cohort were limited to skin erosion, and 
detailed data on port pocket characteristics, cachexia, 
nutritional status, local radiotherapy fields, infection, 
and skin quality were not available. In addition, all pro-
cedures were performed using an anatomical landmark 
technique without ultrasound guidance, which may lim-
it direct comparisons with centers routinely employing 
imaging support. Nevertheless, this uniform technical 
approach also allowed for a consistent evaluation of a 
standardized procedural strategy.

In conclusion, no statistically significant increase in 
catheter malposition or revision requiring surgical rein-
tervention was observed in patients with clinical con-
ditions restricting guideline-preferred access planning. 
However, revision findings should be interpreted as 
port-system reintervention outcomes related to skin ero-
sion rather than direct route-specific technical complica-
tions. The increased risk of malposition was related not 
to restricted-access status itself but to specific technical 
choices, particularly the use of the subclavian vein. Our 
findings suggest that, when supported by appropriate 
planning and a standardized surgical approach, alterna-
tive venous access routes may be feasible in selected 
patients with anatomical or clinical access restrictions.
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