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Port-A catheter complications: Incidence, risk

factors, prevention, and management
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Abstract \
Port-A catheters (totally implantable venous access devices) are essential for long-term central venous access in patients requiring che-
motherapy, parenteral nutrition, or prolonged therapy. Although offering improved quality of life compared with external catheters, these
devices have complication rates ranging from 1% to 20%. This comprehensive review details major Port-A complications, including
infectious, thrombotic, mechanical, and malpositioning complications. Infections (2%—-20% incidence) include port-pocket infections
and catheter-related bloodstream infections, with risk factors including hematologic malignancies and neutropenia. Thrombotic com-
plications (3%—-8%) can affect device function and patient outcomes, whereas mechanical complications (1%-10%) include insertion-
related trauma, pinch-off syndrome, and catheter fractures. Malpositioning complications occur initially or as a secondary migration,
potentially causing extravasation or thrombosis. Management strategies range from conservative approaches to device removal, with
most complications showing favorable outcomes when properly addressed. Our findings revealed that early detection, proper insertion
techniques, and standardized management protocols can significantly improve outcomes, highlighting the importance of multidisci-
plinary care in maximizing device benefits while minimizing risks.

Keywords: Catheter-related bloodstream infections; Catheter-related complications; Catheter-related thrombosis; Port-A catheter;
Totally implantable venous access device (TIVAD)

1. Introduction factors (Table 2), preventive measures, management strategies
(Table 3), and outcomes associated with each major category:
infectious, thrombotic, mechanical, and malpositioning compli-
cations (Fig. 1).

Port-A catheters, also known as totally implantable venous
access devices (TIVADs), provide long-term central venous
access to patients requiring chemotherapy, parenteral nutrition,
or other prolonged therapies.["? These devices comprise a sub-
cutaneous reservoir connected to a catheter that terminates in =~ o
the central vein, typically the superior vena cava.l'!@ Compared )
with externally tunneled catheters or peripherally inserted cen-  2.71. Incidence and types
tral catheters, ports offer improved patient quality of life and
typically lower infection risk owing to their fully implanted
design.’! However, Port-A systems are not without complica-
tions, with overall rates ranging from 1% to 20% across stud-
ies,/* reflecting differences in definitions, patient populations,
and follow-up durations.

This review provides a comprehensive overview of Port-A—
related complications, summarizing the incidence (Table 1), risk

Infectious complications

Infection is a major Port-A complication.’! Reported infection
rates range widely from 2%-3% in some series and over 20%
in high-risk populations.””) Large contemporary cohorts typically
report infection rates in the single digits, with approximately
6.9% developing a port-related infection within 1 year’! and
approximately 2%-5% of ports eventually requiring removal
because of infection.!®7!

Infections may involve the port pocket (local cellulitis or
an abscess at the reservoir site) or manifest as catheter-related
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Complication Rates in Selected Port-A Studies (Last 10 Years)

Sample
Study and Population  Size Overall Rate Infectious Thrombotic Mechanical Malposition
Jung et al.*¥—Surgical 172 14.0% overall; Internal ~ 4.7% 2.9% 4.1% pinch-off/ 2.3% catheter
placement Jugular: 8.7%; malfunction, 0.6% migration/ malposition

Subclavian: 20.3% pneumothorax

Skelton et al.b— 539  18.6% had >1 6.9% 7.2%\ITE 3.7% mechanical failure, ~ 2.0% catheter migration,
Oncology patients complication 1.0% extravasation 0.2% pneumothorax
Sharma and 119 31.9% overall; Early (<30  7.5% port infections ~ 3.3% 2.5% wound dehiscence,  9.2% tip malposition
Pandey!"%—~Cancer days): 11.8%; Late: 24.4% symptomatic ~ 0.8% port rotation, 0.8%  (intra-op), 5.0% post-op
patients thrombosis skin necrosis extravasation
Kim et al.®'—Mixed 843  4.0% overall 1.4% total infection 0.5% catheter- 1.0% catheter migration, 0.3% chamber
cancer (interventional (<1% pocket; 0.8%  associated 0.7% pocket erosion malposition
radiology placement) catheter-related) thrombosis
Kakkos et al.—All- 4045 7.2% required port removal 2.5% required Not reported ~ 1.0% port-pocket expulsion  Not given precisely
comers, prospective due to complications removal for infection  separately

VTE, venous thromboembolism.

2.2. Risk factors

Certain patient and treatment factors predispose Port-A devices
to infection. Underlying hematologic malignancies pose a par-
ticularly high risk. Patients with leukemia or lymphoma often
experience intensive chemotherapy and prolonged neutropenia,
which significantly increases the risk of infection.” A previous
study involving a large sample size showed that having a hema-
tologic cancer was associated with an eightfold higher odds of

Key Risk Factors for Port-A Complications

Complication
Type
Infectious

Identified Risk Factors

* Hematologic malignancy: significantly higher infection risk”

 High neutropenia chemotherapy regimens'®

e Advanced cancer/palliative care: immunosuppressiont’)

e |npatient placement or frequent hospital accesst”!

 Poor sterile technique®®

o Impaired healing/skin integrity: steroids, bevacizumab!®

e Chronic illnesses: diabetes, renal failurgt"4

e Prior history of DVT/PE: doubles risk?

o | eft-sided or subclavian placement: subclavian has ~2x
higher risk?

e Catheter tip in suboptimal location has ~1.9x higher risk?

 Hypercoagulable state: active cancer, high Khorana score®”

e Obesity?"!

e Hormonal therapy: tamoxifen®”)

e Lack of anticoagulation in high-risk settings®"34

e Subclavian vein access: higher risk of pneumothorax and
pinch-offls'.%2

¢ No imaging guidance increases risk of complications'3

e Qperator inexperience!®

 Challenging patient anatomy“®°0

e High activity or trauma postplacementl'%2

e |nadequate port securing®"53

e Early port use (<5-7 days)®

o Medications affecting healing: bevacizumab, steroids!'®

o | eft-sided placements: more complex vascular anatomy®!

e Absent intraoperative imaging!">*

e Preexisting venous stenosis!®®*

e Guidewire technical factorst®”58!

e Patient movement during placement®®

e Small diameter veins/®6"

Thrombotic

Mechanical

Malpositioning

DVT, deep vein thrombosis; PE, pulmonary embolism; SVC, superior vena cava.

developing a port infection (odds ratio [OR] =7.8) compared
with having a solid tumor.”!

Similarly, patients receiving palliative chemotherapy
(advanced disease) had approximately five times higher odds of
infection than those receiving adjuvant or curative regimens,!”!
likely reflecting immunosuppression and cumulative exposure
to sicker patients. Chemotherapy-induced neutropenia is a key
driver; ports used for regimens with a high risk of neutropenia
have significantly more infections. Kakkos et al.’! found that
intermediate/high neutropenia-inducing chemotherapy regimens
were associated with a 9.4% port complication removal rate ver-
sus 5.5% for low-risk regimens (P = 0.003), mostly because of
infection.

Additional risk factors include inpatient placement or access;
patients whose ports are inserted or heavily accessed during hos-
pital stays have higher infection rates than those whose ports
are placed and managed entirely outpatient.””! Device or technical
factors can also play a role, including double-lumen ports (rarely
used) or ports with frequent access, although standard single-
lumen chest ports that are accessed intermittently have relatively
low infection rates if properly maintained.”! Failure to maintain
strict sterile technique during insertion or access increases the
risk of complications, as does poor wound healing at the port
site, particularly in patients receiving corticosteroids or bevaci-
zumab therapy.l'*-12!

2.3. Prevention

Preventive strategies should focus on sterile techniques and
appropriate catheter care. A strict aseptic protocol during port
implantation is critical, including full-barrier precautions (gown,
gloves, drapes, and mask) for the operator and the patient, chlor-
hexidine skin antisepsis, and prophylactic measures similar to
those used for central line insertion.?! Imaging guidance (ultra-
sound for venous access and fluoroscopy for catheter placement)
helps prevent multiple failed attempts or malpositions that could
indirectly increase the risk.

Routine use of antibiotic prophylaxis before port placement
is not generally recommended. In a large series of 1747 port
insertions performed without prophylactic antibiotics, the infec-
tion rate was only 2.3%."! During port access, a strict sterile
technique is vital: the port site should be disinfected, and only
noncoring Huber needles should be used. Some institutions use
antimicrobials or heparin-lock solutions to prevent biofilm for-
mation. Patient education also plays a role; patients and care-
givers should be educated on recognizing signs of infection early
and keeping the port site clean and dry when not accessed.
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(T SR
Infectious

complicationss
e Incidence: 0.75%-5%

e Risk factors: Immuno-
suppression

e Prevention: Antnibiotics

(R SR
Thrombotic

e Incidence: 2%-11%

 Risk factors: Cancer,
thrombophilia

¢ Prevention: Prophylacti-
anticoagaulation

Port-A
Catheter

V- }' T
Mechanical
¢ Incidence: 1%-10%

¢ Risk factors: Subclavian
approach

e Prevention: Ultrasound
guidance

e N
Malposition
e Incidence: 2-8%

e Risk factors: Abnormal
anatomy

¢ Prevention: Real-time
imaging

Figure 1. The diagram’s center shows a Port-A catheter, with four branches detailing complication types: infection (depicted by a microbe icon, with incidence
ranges noted); thrombosis (clot icon, highlighting risk factors such as active malignancy and chemotherapy); mechanical issues (gear icon illustrating pinch-off,
fracture or occlusion, noting subclavian insertion as higher risk); and malposition or migration (compass icon identifying misplacement into the internal jugular,
mammary or azygos veins and causes like coughing). Together, these elements emphasize comprehensive awareness of port-related complications.

2.4. Management

When port-related infections are suspected, prompt evalua-
tion and intervention are required to prevent serious sequelae.
Management depends on the severity and type of the infection.

1. Superficial port-pocket infections (erythema without systemic
signs) can sometimes be managed using empiric antibiotics
with close observation, provided there is no abscess and the
device appears intact.! If there is abscess formation or if
the local infection does not improve quickly with antibiotics,
the port should be removed to clear the infection source.”!

. Confirmed CRBSIs or port sepsis typically warrant sys-
temic antibiotic therapy and port removal, especially for
virulent organisms. Removal of the port is generally indi-
cated for S. aureus, Pseudomonas, Candida, or any infec-
tion causing sepsis,”! because these organisms can adhere
to the catheter and form biofilms that are difficult to fully
eradicate.!"¥ In a prospective study in France, 81% of port
infections ultimately required device removal for cure.!”!

. For less virulent infections, such as coagulase-negative
staphylococci, which are common skin contaminants, a
more conservative approach may be attempted if the port
is crucial (eg, no other good venous access). This involves
a combination of systemic antibiotics and antibiotic lock
therapy (ALT). Studies have shown that ALT can be used
to salvage a significant proportion of infected ports. For
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instance, a study reported a 75% success rate in clear-
ing Staphylococcus epidermidis port infections with ALT
(only 1 of 60 patients had recurrence)."¥ However, success
rates vary widely (often 50%-80% for coagulase-negative
staphylococci) and may decline substantially for more
aggressive organisms.b!

After an infected port is removed, a new port can be reimplanted
once the infection has cleared (usually after an appropriate anti-
biotic course and confirmation of negative cultures). Clinicians
often wait approximately 7-14 days after the last positive culture
before placing a new device, possibly on the opposite side. If an
infection is caused by S. aureus or yeast, some guidelines recom-
mend a longer delay and ensure at least 4-6 weeks of effective
therapy to prevent relapse.?!

2.5. Outcomes

Most port infections resolve without long-term sequelae with
prompt treatment. However, infectious complications can sig-
nificantly disrupt therapy (owing to hospitalization and loss
of venous access) and can be life-threatening if not managed
properly.’! The infection-related mortality rate is not trivial; for
example, in a study involving oncology patients, eight patients
(1.5% of the cohort) died due to port complications, predomi-
nantly from sepsis."!
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Management Strategies for Port-A Complications

Complication Primary Management

Typical Outcomes

Port infection e Systemic antibiotics targeting likely organisms
e Remove port for severe infections or abscesses
e Antibiotic lock therapy with systemic antibiotics for select cases

e | ocal wound care for superficial infections

Thrombosis e Therapeutic anticoagulation for >3 months

e Keep port if functional

© Thrombolysis for massive symptomatic clots

e tPA for intraluminal clots
Mechanical e Arterial puncture: compression
complications e Pneumothorax: chest tube if large/symptomatic
(early) e Hemothorax: drainage; possible surgical intervention

e Air embolism: Durant’s maneuver, supportive care

e Misplaced catheter: immediate repositioning
Mechanical e Pinch-off: port revision via different route
complications e Catheter fracture: retrieval by interventional radiology
(late) e Occlusion: contrast study, possible surgical correction

e Port rotation: reposition and secure

e Extrusion/dehiscence: remove port, treat wound

e Extravasation: stop infusion, apply antidote if available
Malposition e Do not use until corrected

e |nterventional radiology guided repositioning or surgical
correction

e Remove and replace if migration out of vein

e \erify correct position after adjustment

Resolution with appropriate therapy; ALT salvages ~50%—75% of mild
CRBSIs.® Device removal leads to cure in most cases.” Hospitalization is often
required, delay in treatment. Low mortality if managed promptly.©

Improvement within days; clot resolution by 3 months in most cases. Port often
preserved.!""! Recurrence uncommon on therapy (<5%).I"" Reduced PE risk
once anticoagulation started.

Usually full recovery. Pneumothorax resolves after chest tube. Arterial injuries
rarely cause lasting issues if promptly managed. New port attempt can be
made after resolution. Insertion-related deaths are extremely rare.

Outcomes vary by issue. When addressed promptly, most resolve without
lasting damage. Fracture retrieval has high success.!"! Occlusions often
resolved with tPA or revision. Port rotations can be fixed immediately. Extrusion
requires removal but new port possible later. Extravasation outcomes depend
on drug and intervention timing.

Proper position is usually achievable with minor intervention. Once corrected,
port functions normally. If left malpositioned, risks include ineffective treatment,
thrombosis, or local damage. Outcomes depend on timely detection.

ALT, antibiotic lock therapy; CRBSI, catheter-related bloodstream infection; PE, pulmonary embolism; tPA, tissue plasminogen activator.

S. aureus port infections carry risks of endocarditis and meta-
static infections (including vertebral osteomyelitis), underscoring
the need for aggressive management. Port-pocket infections, if
neglected, can progress to chest wall necrosis or systemic infec-
tion.[') On the positive note, studies indicate that if a port infec-
tion is appropriately managed, patients can usually resume the
required therapy with either a new port or alternative access
once the infection is cleared.

3. Thrombotic complications
3.1. Incidence and presentation

Thrombotic complications refer to the formation of clots asso-
ciated with the port catheters. These include catheter-related
thrombosis (CRT), which is usually a thrombosis of the vein in
which the catheter resides (such as the subclavian vein, internal
jugular vein, or superior vena cava), as well as intraluminal clots
or fibrin sheaths that occlude the catheter.

The incidence of symptomatic CRT in Port-A patients with
Port-A access varies but is a significant concern. In general oncol-
ogy populations, approximately 3%-8% of patients develop
clinically evident venous thrombosis related to their port.’! For
example, Skelton et al.’! reported a 7.2% incidence of port-
associated venous thromboembolism (VTE; upper extremity
deep vein thrombosis [DVT] or pulmonary embolism [PE])
within 1 year, and Sharma and Pandey!'®! observed a 3.3% rate
of symptomatic thrombosis over ~3 years. Some studies that per-
formed routine ultrasound have found higher rates of subclinical
thrombosis, up to 73%,!"”! but most asymptomatic clots remain
undetected and may resolve or remain clinically insignificant.!'®!"]

Patients with port-related thrombosis may present with swell-
ing, pain, or edema of the neck, face, or ipsilateral arm due to
venous outflow obstruction. They may have noted distending
collateral veins in the chest or arm. If the superior vena cava
is involved, more dramatic head/neck venous congestion can
occur, similar to the superior vena cava syndrome, although this

is uncommon with ports.?°! Occasionally, the first sign of CRT is
difficulty in flushing the port or an inability to draw blood. Port-
related clots can also embolize; a portion of the clots may break
off and travel to the lungs, causing PE.[?1:22I

3.2. Risk factors

Many risk factors for CRT overlap with general VTE risk factors
as well as specific device-related factors. Patients with cancer are
generally hypercoagulable; however, certain factors can increase
the likelihood of a port-causing thrombosis.

1. Historyofthrombosis: Patientswitha historyof DVT or PEhave
approximately double the risk of developing catheter-related
clots. A large meta-analysis found that prior DVT conferred
an OR of ~2.0 for CRT in patients with cancer.?>2

2. Site and technique of catheter insertion: The choice of vein
and insertion method can influence the risk of thrombo-
sis. Subclavian vein access (particularly via venipuncture
under the clavicle) is associated with higher thrombosis
rates than internal jugular access.*’! In a meta-analysis of
5636 patients, subclavian puncture was an independent
risk factor (OR = 2.16) for CRT compared with other
approaches.”?! Some studies have observed a higher inci-
dence of thrombosis when the port is placed on the left
side than on the right side, presumably because left-sided
catheters traverse the left innominate vein, which has a
more angulated route into the superior vena cava.l>-?5:2l

3. Catheter tip position: An improper tip location is a
well-documented risk factor for thrombosis. Ideally, the
catheter tip should lie at the cavoatrial junction of the
superior vena cava and the right atrium.! If the tip is
too high or pointed upward in a small vein, blood flow
around the catheter is less brisk, and stasis can occur, pro-
moting clotting. In a meta-analysis, Saber et al.?’! reported
that malpositioned catheter tips were associated with an
approximately 1.9-fold increased odds of CRT.
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4. Patient-related factors: The general prothrombotic risk
profile of patients plays an important role. Patients with
certain malignancies (including pancreatic, gastric, and
brain cancers) have an inherently higher risk of developing
a VTE. Obesity is another contributor; 73% of patients
who developed port thrombosis in one study were over-
weight or obese,?” suggesting that elevated body mass
index may predispose patients to CRT. Other factors
include comorbidities, immobility, recent surgery, and use
of certain chemotherapeutic agents or hormonal therapies
(such as tamoxifen or estrogen).l28-3

3.3. Prevention

Preventing CRT is challenging because patients with cancer
are inherently at risk and ports must reside in the central veins.
However, several measures can mitigate this risk.

1. Optimal vein and tip placement: Using the internal jugular
vein or a more lateral approach to the subclavian vein (to
avoid pinch-off) may reduce the risk of endothelial injury
and stasis. Imaging guidance ensures that the catheter tip
is placed in the high-flow distal superior vena cava/right
atrium region,'! which helps to prevent thrombus forma-
tion on the tip.

. Routine flushes and locking: Maintaining catheter patency
with regular flushes may help prevent fibrin buildup. The
standard practice is to flush the ports with saline (10-
20mL) after each use and lock the port with saline or
heparin.

. Avoiding routine prophylactic anticoagulation: Clinical
trials and guidelines, including those from the American
Society of Clinical Oncology and National Comprehensive
Cancer Network, indicate that routine thromboprophy-
laxis in patients with cancer with central lines offers no
clear net benefit and poses bleeding risks.3*?! Instead, pro-
phylaxis is reserved for patients with additional VTE risk
factors or certain high-risk malignancies, where the bene-
fits outweigh the risks.

. Patient risk modification: If feasible, weight reduction in
obese patients, good hydration, and maintenance of the
patient as ambulatory as much as possible may reduce sta-
sis. If a patient has known thrombophilia or a history of
clots, a prophylactic dose of an anticoagulant is sometimes
considered on a case-by-case basis.

3.4. Management

When port-associated thrombosis is confirmed (by Doppler
ultrasound or venography), anticoagulation is the cornerstone
of treatment. The current practice for cancer-associated CRT is
to initiate therapeutic dose anticoagulation, typically with low-
molecular-weight heparin or direct oral anticoagulants (DOACs),
such as apixaban or rivaroxaban, unless contraindicated.*”
The standard duration of anticoagulation therapy is at least 3
months.?”!

If the port is still required and is functional, it is often left
in place during anticoagulation therapy. Studies have indicated
that many catheter-related clots resolve or stabilize with anti-
coagulation even if the catheter remains in situ.?”! For example,
in Dridi’s analysis of 33 port thrombosis cases, only three ports
were removed because of nonfunctionality and two for infection,
while the rest were treated without port removal.?”!

If the catheter is completely occluded by a thrombus (unable
to flush) and is needed for ongoing therapy, one approach
is to attempt clearance using thrombolytic agents (including
alteplase). For extensive clots causing severe symptoms (such as
the superior vena cava syndrome or significant arm swelling),
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catheter-directed thrombolysis or mechanical thrombectomy can
be considered, although these invasive interventions are generally
reserved for acute symptomatic thromboses where rapid relief is
needed.

Port removal is not usually mandatory for thrombosis. If the
port is functioning and not infected, the guidelines often sug-
gest continuing anticoagulation with the catheter in place.?”
The port might be removed if the thrombus occludes the
catheter, making it unusable, if the patient’s therapy is com-
pleted, or if the patient develops recurrent thrombosis despite
anticoagulation.

3.5. Outcomes

The prognosis of CRT is generally favorable after treatment.
Most patients’ symptoms improve within a few weeks of anti-
coagulation treatment, and they do not experience recurrence as
long as the catheter is in a good position and they remain on
therapy. In a study by Dridi et al.,?” only 1 of 33 patients (3%)
had a recurrence of thrombosis after therapy, and a few (three
patients) developed infections during or after therapy.

A potential long-term complication is postthrombotic syn-
drome in the arm, characterized by chronic swelling and dis-
comfort from venous damage, although it occurs less frequently
in arm veins than in leg DVTs. A serious outcome that should
be avoided is PE. Fortunately, fatal PE due to upper extrem-
ity catheter thrombosis is relatively rare. The overall mortality
attributable to port-related thrombosis is low, and deaths from
port complications are much more likely due to infection than
thrombosis.?!

Another outcome to consider is the loss of venous access; a
thrombosed vein may preclude the future use of that vein for
another catheter. Thus, preventing thrombosis has the benefit of
preserving venous patency for future access.

4. Mechanical complications
4.1. Definition and incidence

Mechanical complications encompass a broad category of non-
infectious and nonthrombotic issues related to port hardware or
placement. These can be subclassified into early (periprocedural)
mechanical complications, which typically occur at the time of
insertion or soon after, and late mechanical complications, which
occur during long-term use.

Mechanical complications account for 1%-10% of ports
and encompass insertion trauma, pinch-off syndrome, catheter
fracture and embolization, nonthrombotic occlusion, port rota-
tion, pocket problems, extravasation, and cardiac arrhythmias.
Subclavian access increases the risk of pinch-off and catheter
fracture compared with the internal jugular route, and extra-
anatomic tunneling predisposes patients to chamber rotation.
Jung et al.?¥ found that approximately 8.1% of ports had a
mechanical issue (excluding infection/thrombosis), with a sig-
nificantly higher incidence in subclavian versus internal jugular
placements. Skelton et al.’! noted approximately 3.7% with
mechanical failure (eg, occlusion requiring Tissue Plasminogen
Activator or port replacement), an additional 2% with catheter
migration, and 1% with extravasation.

4.2. Types of mechanical complications

1. Insertion-related trauma: This includes accidental arterial
puncture, hematoma formation, pneumothorax, hemotho-
rax, air embolism, and nerve injury. Serious insertion
complications are infrequent with modern techniques;
pneumothorax occurs in approximately 0.5%-3% of
subclavian vein access attempts®®l; but with ultrasound
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guidance, the incidence is much lower. In Jung et al.’s!**!
series, there was one pneumothorax (0.6%) in 172
placements.

. Port malposition or misplacement: This refers to the cathe-
ter tip ending in an improper location upon insertion, such
as the ipsilateral internal jugular vein, contralateral subcla-
vian vein, or azygos vein. Malposition is reported in up to
5%—6% of cases when not using intraoperative imaging.!"
Proper imaging during placement has reduced this dramat-
ically, as some series report <1% malpositioning when flu-
oroscopy is used.!!!

. Pinch-off syndrome: This occurs when a port catheter,
inserted via the subclavian vein, is pinched between the
clavicle and first rib in the costoclavicular space.'l Over
time, the repetitive clavicular movements can compress
and damage the catheter. Jung et al.’¥ reported pinch-
off syndrome in 2.3% of subclavian-approach ports, and
none of the internal jugular approaches. If left undetected,
pinch-off can lead to catheter fracture and embolization.

. Catheter fracture and embolization: A port catheter can
fracture owing to material fatigue or pinch-off. When a
fracture occurs, a portion of the catheter embolizes into
the venous circulation. Often, the fragment travels to the
right side of the heart or pulmonary arteries. Although rare
(<1%), cases have been reported in which fractured cathe-
ter segments migrated to the heart.!"!

. Catheter occlusion (nonthrombotic): Not all occlusions are
due to thrombosis, and some are mechanical. For example,
a kinked catheter can obstruct flow, or port chamber issues
can cause occlusion if the septum is damaged.

. Port chamber rotation or flip: The port reservoir is usu-
ally sutured to the chest wall or fascia. If not adequately
secured, the port can rotate or flip upside-down in its
pocket. Sharma and Pandey reported port rotation in
0.8% of cases.!'!

. Port-pocket problems: These include wound dehiscence,
where the incision reopens, and port extrusion, where the
port works its way out of the body. In Sharma’s study,
2.5% had wound dehiscence and 0.8% had skin necro-
sis, leading to exposure of the reservoir.['! Kakkos et al.[®!
noted port-pocket “expulsion” in approximately 1% of
patients.

. Extravasation of infusate: This means chemotherapy or
fluid being infused leaks out of the intended vascular space
into the surrounding tissue. With ports, extravasation can
occur if the catheter is fractured or if the needle is incor-
rectly placed in the port septum. In Sharma et al.’s!*®! study,
drug extravasation occurred in 5% of patients.

. Cardiac complications: Although rare, improper catheter
positioning or migration can cause mechanical irritation
to the heart. If the catheter extends too far into the right
atrium, it can trigger cardiac arrhythmias.3*¢! There have
been reports of port catheters causing cardiac tamponade
due to perforation of the heart or the great vessels.!"

4.3.

Key factors for mechanical complications include the site of
insertion. Subclavian access is associated with a higher risk of
pneumothorax and pinch-off than internal jugular access.!*!
Jung et al.3% reported that all pinch-off cases were in the sub-
clavian ports and none were in the internal jugular port, and
overall mechanical complication-free survival was much bet-
ter for the internal jugular approach. Lack of imaging guid-
ance, operator inexperience, and patient factors such as body
habitus, bevacizumab therapy, inadequate port fixation, and
patient behavior (including excessive arm motion) can all
contribute.

Risk factors
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4.4. Prevention

Preventive measures for mechanical complications span the
entire process of port placement and use:

1. Ultrasound-guided venous access reduces complications
such as arterial puncture, hematoma, and pneumothorax*!
Fluoroscopic guidance for catheter placement ensures the
correct path to the superior vena cava and detects any mal-
position immediately!"

. Proper catheter routing and length to avoid pinch-off and
excess slack3371

. Secure port anchoring and appropriate wound closure!*”!

. Avoid immediate use when possible (Kakkos et al.l®! demon-
strated that waiting at least 6-7 days after placement before
using the port significantly lowers complication-related
removal)

. Education on activity restrictions and proper access
techniquel®!

. Regular maintenance protocols and flushing!>*#!

2.

“©n A

4.5. Management

The management of mechanical complications varies by type:

1. Insertion injuries: Pneumothorax may require a chest tube

if it is large or symptomatic. Arterial puncture is performed

by immediate removal of the needle and application of
pressure.

. Pinch-off syndrome: If recognized, management should
involve removing and relocating the port catheter via a
different route (often through the internal jugular vein) to
prevent recurrence.

. Fracture and embolization: Any embolized fragment
should be retrieved by an interventional radiologist, usu-
ally using a gooseneck snare advanced through the femoral
vein.!!

. Occlusions: For nonthrombotic occlusions, imaging can
show whether there is a kink or disconnection. A kink may
be corrected by repositioning, but port chamber issues,
such as flipped ports or septum damage, require surgical
correction.

. Port-pocket complications: Wound dehiscence without
infection can be managed by resuturing the wound. Port
extrusion mandates port removal.

. Extravasation: If suspected, stop the infusion immediately
and follow extravasation protocols, including attempting
to aspirate the residual drug, applying appropriate anti-
dotes if available, and surgical consultation if necessary.

4.6. Outcomes

Most mechanical complications can be resolved with appropri-
ate interventions. Early complications such as pneumothorax or
arterial injury usually result in full recovery without long-term
consequences, although they contribute to patient morbidity and
may delay cancer treatment. Late mechanical issues often require
device replacement. Owing to minimally invasive techniques,
even serious events, such as catheter embolization, are often
resolved via percutaneous snare retrieval, with a high success
rate.'l Mortality due to mechanical complications is extremely
low, and large reviews indicate that these issues are not a signifi-
cant direct cause of mortality."!

5. Malpositioning complications

Malpositioning refers to improper placement or migration of the
tip of the catheter to an unintended location. Although this can
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be considered a subset of mechanical complications, malposition
is distinct in that the catheter itself remains intact, but is simply
in the wrong place. Initial malposition occurs at the time of inser-
tion, and secondary malposition (migration) can occur later after
a period of correct positioning.

5.1.

Malpositioning is common when ports are placed without real-
time imaging. Early studies reported malposition rates of 5%—6%
when postprocedure radiography was the first check.'! Common
sites for an incorrectly placed catheter include the ipsilateral inter-
nal jugular vein, contralateral brachiocephalic vein, and smaller
veins.*!l With routine use of fluoroscopy during insertion, the
incidence of unrecognized malposition has dropped, with current
rates typically <1%-2% in experienced centers using imaging.!"
Although secondary migration of the catheter after correct place-
ment is less common, it does occur. According to Skelton et al.,"!
11 patients (2.0%) experienced catheter migration identified
later during follow-up.

Malpositioning can lead to suboptimal port function and
potentially dangerous complications. A catheter tip not in the
central circulation may cause infusion of chemotherapy into a
small vein or tissue, risking extravasation. There is also a risk of
thrombosis in the vein where the malpositioned tip lies, owing to
improper flow dynamics.

Incidence and scenarios

5.2. Risk factors

Several factors predispose patients to malpositioning during
insertion or follow-up. Anatomical challenges, such as left-sided
placement, requiring navigation of the acute angle between the
left brachiocephalic vein and superior vena cava, predispose the
internal mammary, azygos, or intercostal veins.!!! The absence
of real-time imaging and reliance on anatomical landmarks
markedly increases the risk of malposition; ultrasound guidance
reduces arterial puncture and misplacement rates.!"! Procedural
factors include inadequate catheter length, failure to secure the
port pocket and catheter, and extra-anatomical tunneling. Patient
factors, such as severe coughing, vomiting, or straining, can gen-
erate negative intrathoracic pressure and cause delayed migration
or tip retraction. In a 2024 cohort of 142 breast-cancer patients,
median tip retraction of -12.1 mm was observed between supine
fluoroscopy and erect chest radiography, with port reservoirs
shifting caudally by +31.4 mm.*?l Migration occurred in both the
right- and left-sided ports, although zone migration to a more
proximal venous segment was significantly associated with com-
plications in left-sided ports./**!

5.3. Prevention

The primary prevention of malpositioning was confirmed by
imaging at the time of placement. Verifying the catheter tip loca-
tion either by fluoroscopy or by intraoperative chest radiogra-
phy is the standard of care. Immediate adjustments can be made
if malpositioning is observed. Secure anchoring of the port and
catheter is important to prevent late migration. Confirmation by
imaging during insertion is essential to prevent malpositioning.
Real-time fluoroscopy or ultrasonography combined with intrap-
rocedural radiography ensures that the catheter tip is placed at
the cavoatrial junction and allows immediate correction if a mis-
placement is detected. Routine postoperative chest radiography
remains advisable for detecting malpositions or malrotations
that may have been missed intraoperatively.!"! Ultrasound-guided
venipuncture not only reduces arterial puncture rates but also
prevents guidewire.!! Proper tunneling to avoid pinching-off
between the clavicle and first rib, adequate catheter length,
and secure anchoring of the port and catheter help prevent late
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migration. Patients should be counseled to avoid vigorous cough-
ing or straining immediately after the insertion. In a study com-
paring the right- and left-sided ports, routine follow-up imaging
in the upright position was recommended because the tip position
can shift significantly between the supine and erect postures.!*?!

5.4. Management

If malposition was identified during insertion, it was immedi-
ately corrected. For malpositions discovered after this, the port
should not be used for infusion until corrected. The management
options include the following:

1. Interventional radiology repositioning: An interventional
radiologist can often reposition a malpositioned catheter
without performing a full surgery.

. Surgical adjustment: The simplest solution is to return the
patient to the procedure suite, expose the port-catheter
connection, and feed a new guidewire down the catheter.

. Port removal and replacement: If repositioning attempts
are not possible or fail.

. Conservative approach: In rare instances, if malposition is
minor, the port is functional.

5.5. Outcomes

Timely recognition and correction of malpositioning generally
result in good outcomes. When a malposition is corrected at
insertion or soon thereafter, the port typically functions nor-
mally, and the complication rates resemble those of correctly
placed devices. However, undetected malposition can lead to
serious complications: infusion into small veins causes extrava-
sation injury, phlebitis, and potential tissue necrosis; malposition
in the right side of the heart may trigger arrhythmias or valve
injury!"l; arterial malposition can cause pseudoaneurysm, fistula,
stroke, or life-threatening bleeding if not recognized and cor-
rected.!! Malposition-related complications included infections,
venous thromboses, port rotation, and fibrin sheath formation,
but the rates did not differ significantly between right- and left-
sided ports. Most complications were managed successfully, with
zone migration being the only factor significantly associated
with complications in the left-sided ports. Overall, vigilant imag-
ing surveillance and adherence to the recommended techniques
ensure that malpositioning remains a manageable complication
rather than a cause of major morbidity.

6. Management strategies and outcomes
overview

The management of Port-A complications ranges from conserva-
tive (eg, anticoagulation for thrombosis and antibiotics for minor
infections) to intervention (eg, port removal, surgical correction,
and radiological retrieval of fragments). The outcomes are favor-
able in the vast majority of cases in which these complications
are managed appropriately. Early detection is a recurring theme;
complications such as infection, thrombosis, and malposition
have much better outcomes when identified early and treated
before progression. These findings highlight the importance of
routine monitoring and patient education.

7. Global perspective and low-resource settings

Most port studies originated from high-income countries; how-
ever, low- and middle-income regions are rapidly adopting these
ports. A 2022 Nigerian study of 100 patients reported 13 % com-
plication rate (0.478/1000 catheter-days), with no deaths, pneu-
mothorax, or catheter-associated thrombosis.*’! The authors



Tsai et al. ® Volume 59 o Issue 3 ® 2026

concluded that totally implantable venous access ports could be
used successfully in sub-Saharan Africa, and advocated wider
adoption to improve patient experience and treatment delivery.*’!
Similarly, an Indian series found that malposition was the most
common intraoperative complication (9.2%), whereas postop-
erative infections occurred in 7.5% of patients.!') These studies
suggest that with trained staff and meticulous care, complica-
tion rates in low-resource settings can mirror those in developed
regions.®! Nevertheless, limited access to fluoroscopy and ultra-
sonography necessitates alternative confirmation methods (eg,
electrocardiography-guided tip placement) and simplified train-
ing protocols to ensure safe and sustainable port implantation.

8. Ongoing controversies: prophylactic
anticoagulation and timing of port use

Whether prophylactic anticoagulants should be routinely admin-
istered remains controversial. The recent literature review by
Abdel-Razeq et al.l*Y noted that multiple randomized trials,
including AVERT and TRIM-Line, evaluated apixaban or rivar-
oxaban for primary thromboprophylaxis in cancer patients with
central venous catheters. In the AVERT trial’s central venous
catheter subgroup, apixaban reduced VTE to 4.8% compared
with 18.7% in placebo, without a significant increase in major
bleeding.* However, the overall meta-analysis showed that pro-
phylaxis reduces VTE but increases minor bleeding!*¥; therefore,
international guidelines recommend prophylaxis only for high-
risk patients.**) Another debate concerns whether ports should
be used first. A Korean retrospective study reported that com-
mencing chemotherapy within 2 days of port implantation was
safe; no complications occurred within 7 days, suggesting that
immediate use may be feasible.!**! Others advocate waiting 6 to 7
days to allow tissue healing. These conflicting findings highlight
a gap in evidence. Prospective trials comparing immediate versus
delayed use and stratified prophylaxis are needed.

9. Novel insights, clinical algorithms, and
critical synthesis

Recent data on venous access ports for patients with cancer
emphasize the need for risk-stratified management strategies.
Large randomized trials and meta-analyses have shown that
DOAC:s such as apixaban and rivaroxaban can reduce VTE with-
out a significant increase in major bleeding.*!! Risk-assessment
models such as the Khorana and COMPASS-CAT scores inte-
grate patient characteristics (cancer type, body mass index,
blood counts) and port presence to classify patients into low/
intermediate or high-risk groups.** Based on these tools, a prac-
tical algorithm is used to calculate a risk-assessment model score
before-insertion, consider prophylactic DOACs for high-risk
patients, avoid routine prophylaxis in low-risk patients, monitor
high-risk patients with ultrasound at set intervals, and educate
them on early symptoms. A meta-analysis of prophylaxis trials
found that VTE occurred in 7.6 % of prophylaxis-treated patients
versus 13% of controls (OR = 0.51), with no significant increase
in major bleeding.*¥ These insights support the integration of
evidence-based algorithms into port care protocols rather than
summarizing incidence alone, thereby enhancing this review’s
academic contribution.

10. Conclusion

Port-A catheters are vital in oncology and chronic illness care,
providing reliable venous access despite the associated complica-
tions. Although infections and thrombosis remain the most com-
mon serious complications, they can be mitigated using sterile
techniques, prophylactic measures, ultrasound-guided insertion,
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and proper catheter placement. When complications arise,
prompt multidisciplinary management is crucial because most
patients recover without long-term adverse effects. Several issues
can be addressed without removing the port, although removal
should not be delayed when necessary. Preventive strategies
(careful insertion, appropriate site selection, delayed initial use,
maintenance protocols, and patient education) and standardized
response algorithms significantly reduce risks, while technolog-
ical advances continue to improve outcomes, ensuring that the
benefits of avoiding repeated peripheral IVs generally outweigh
the risks, particularly when institutions implement proper com-
plication prevention protocols.
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