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Abstract
Totally implantable access port is a fully implantable drug delivery system that is 
implanted subcutaneously and can be retained for a long time. Advantages of 
ports include a simple nursing process, low risk of infection and embolism, and 
high patient comfort. In order to promote the standardized application of ports in 
the treatment of digestive tract tumors and reduce port-related complications, the 
Chinese Research Hospital Association Digestive Tumor Committee, the Chinese 
Association of Upper Gastrointestinal Surgeons, the Chinese Gastric Cancer 
Association, and the Gastrointestinal Surgical Group of Chinese Surgical Society 
Affiliated to Chinese Medical Association have organized multidisciplinary expert 
discussions at the General Hospital of the People’s Liberation Army and nation-
wide expert letter reviews and on-site seminars, and formulated an expert 
consensus of the operation guidelines.
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Core tip: Totally implantable access port is a fully implantable drug delivery system that is 
implanted subcutaneously and can be retained for a long time. Advantages of ports include 
a simple nursing process, low risk of infection and embolism, and high patient comfort. 
Currently no practice guideline is available. In order to reduce port-related complications, 
the Chinese Research Hospital Association Digestive Tumor Committee, the Chinese 
Association of Upper Gastrointestinal Surgeons, the Chinese Gastric Cancer Association, 
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and the Gastrointestinal Surgical Group of Chinese Surgical Society Affiliated to Chinese 
Medical Association have, for the first time, organized multidisciplinary expert 
discussions at the General Hospital of the People’s Liberation Army and nation-wide 
expert letter reviews and on-site seminars, and formulated the present expert consensus of 
the operation guidelines.
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INTRODUCTION
Totally implantable access port is a fully implantable drug delivery system that is 
implanted subcutaneously and can be retained for a long time. It can be used for the 
infusion of various liquids, including chemotherapy drugs, parenteral nutrient 
solutions, and blood products. Some advantages of ports include a simple nursing 
process, low risk of infection and embolism, and high patient comfort. According to 
the infusion route, types of ports include venous[1], peritoneal[2], arterial[3] and 
intrathecal[4]. Venous access ports are widely used clinically. Therapies, such as 
chemotherapy and nutritional support, are often needed during the treatment of 
digestive tract tumors and require a reliable infusion channel. Ports are handled by 
various clinical personnel[5], and the standard operation needs to be improved. In 
order to promote the standardized application of ports in the treatment of digestive 
tract tumors and reduce port-related complications, the Chinese Research Hospital 
Association Digestive Tumor Committee, the Chinese Association of Upper 
Gastrointestinal Surgeons, the Chinese Gastric Cancer Association, and the 
Gastrointestinal Surgical Group of Chinese Surgical Society Affiliated to Chinese 
Medical Association have successively organized multidisciplinary expert discussions 
at the General Hospital of the People’s Liberation Army and nation-wide expert letter 
reviews and on-site seminars, and reached an expert consensus of the operation 
guidelines. The clinical questions included in this expert consensus were taken from 
the controversial points in the letter review by multidisciplinary experts. 
Corresponding suggestions are recommended based on the quality of the evidence 
using the evidence-based Grading of Recommendations, Assessment, Development 
and Evaluations (GRADE) system[6]. The operation guidelines introduces the venous, 
peritoneal, and arterial implantation methods as there is a great deal of evidence 
supporting the use of these methods.

CLINICAL QUESTIONS
Types and selection of port
The main components of a port include the portal and the catheter. There are single-
chamber and double-chamber portals[7], with various sizes. Single-chamber ports are 
used more often clinically[8]. Ports with the smallest number of chamber(s) that can 
meet the needs of the patient should be selected to reduce the risk of infection[9]. 
Double-chamber ports can be used for simultaneous infusion of chemotherapy drugs 
and parenteral nutrient solution[10]. Although some studies support that double-
chamber ports do not increase the incidence of sepsis[11], the compatibility of different 
infusion fluids should be considered during application.

Port catheters are made of two different materials, silica gel and polyurethane, 
which are considered equally safe. However, silica gel catheters can easily be blocked, 
and polyurethane catheters can cause venous thrombosis[12,13]. Catheter ends with open 
and valvular designs are available. Compared with an open-end catheter, a valvular-
end catheter can prevent blood from flowing back into the catheter lumen and does 
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not require heparin washing, but a valvular-end catheter cannot be used to draw 
blood samples. A prospective randomized controlled study showed that the short-
term and long-term complications caused by the two catheters were comparable[14]. 
Drug-coated catheters can significantly reduce the risk of blood infections[15,16], but 
there is no evidence of their application in ports.

Recommendation: Single-chamber ports are preferred to reduce the risk of drug 
interactions that may occur when a double-chamber port infuses liquids 
simultaneously. Silica gel and polyurethane catheters are safe when used for long-term 
central venous infusion. (Level of evidence: Medium; degree of recom-mendation: 
Strong; expert approval rate: 100%).

Implantation modes and routes of venous port
In 1982, Niederhuber et al[17] completed the first case of port implantation through the 
cephalic vein by surgical incision. In 1992, Morris et al[18] reported an ultrasound-
guided percutaneous port implantation. Presently, the percutaneous puncture route is 
more commonly applied in clinical practice. The results of a systematic review show 
that the complications of the percutaneous puncture route are comparable to those 
after surgical incision, but the success rate of the percutaneous puncture route is 
higher[19]. The internal jugular vein, subclavian vein, basilic vein, and femoral vein can 
be selected for the percutaneous puncture route, and the literature reports that the 
internal jugular vein and subclavian vein are used most often[5]. The selection of the 
puncture vein should take into account patient-related specific factors (such as 
whether there is positive pressure ventilation or anatomical dysplasia), relative risks of 
complications during the operation (hemorrhage, pneumothorax, and thrombosis), 
and risk of infection. For experienced operators, there is no difference in postoperative 
complications or patient quality of life between different vein approaches for port 
implantation[20,21]. A randomized controlled study has confirmed that there are no 
differences in the incidence of catheter-related thrombotic events or catheter blockage 
between left-side and right-side port implantation[22]. Percutaneous puncture methods 
include blind puncture based on anatomical landmarks, real-time ultrasound guidance 
and venography, and the ultrasound-guided real-time method, which is currently the 
most common[23]. Research has shown that ultrasound real-time guidance can improve 
puncture efficiency and reduce venous catheter-related infections[24].

Recommendation: The port is recommended to be implanted through a 
percutaneous puncture of the internal jugular vein or subclavian vein using real-time 
ultrasound guidance. (Level of evidence: High; degree of recommendation: Strong; 
expert approval rate: 96%).

Catheter tip position of the venous port
The position of catheter tip is very important for preventing complications and 
maintaining a smooth infusion. Data shows that the catheter tip position is an 
independent risk factor for venous thrombosis[25]. Catheter thrombosis can affect the 
patency of the infusion. When the catheter tip is located at the lower 1/3 of the 
superior vena cava, the incidence of venous thrombosis and abnormal catheter patency 
is the lowest[26]. Positioning the catheter parallel to the vessel wall helps to reduce the 
risk of catheter movement and the damage to the vessel wall. The position of the 
catheter tip can be confirmed by intraoperative fluoroscopy and postoperative chest 
radiograph. A study showed that intracardiac electrocardiogram technology can also 
accurately and conveniently confirm the position of the catheter tip[27].

Recommendation: The catheter tip is recommended to be placed at the lower 1/3 of 
the superior vena cava, and the location be confirmed by a postoperative chest 
radiograph. (Level of evidence: Medium; degree of recommendation: Strong; expert 
approval rate: 100%).

Timing of the first medication through the venous port
The time interval between the port implantation and first medication may be a risk 
factor for the occurrence of port-related infections[28]. The results of a prospective 
cohort study showed that when the intervals between the catheter implantation and 
first medication were 0-3 d, 4-7 d, and > 7 d, the total incidence rates of complications 
were 24.4%, 17.1%, and 12.1%, respectively, and the incidence rates of infections were 
10.6%, 6.7%, and 2.0%, respectively[29]. The results of a single-center prospective study 
of 4045 cases also showed that a time interval between port implantation and first 
medication of > 6 d could significantly reduce the risk of complications and catheter 
removal rates[30]. However, scholars in China have not found any correlation between 
the timing of the first medication and complications.
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Recommendation: In clinical practice, the timing of first medication should be 
considered and the first medication should be reasonable according to the regulations 
of each center. (Level of evidence: Medium; degree of recommendation: Strong; expert 
approval rate: 94%).

Prophylactic antibiotic use for venous port
The results of a prospective randomized controlled study showed that the 
prophylactic use of antibiotics did not reduce the postoperative infection 
complications[31]. Recently, the results of systematic review showed that 5 (1.39%) out 
of 360 patients receiving prophylactic antibiotics experienced an infection, while 22 
(1.23%) out of 1794 patients who did not receive an antibiotic experienced an infection; 
there were no statistical differences between the two groups. This indicates that 
prophylactic antibiotics had no effect on postoperative infection complications[32]. 
Currently, relevant guidelines do not recommend the routine prophylactic use of 
antibiotics before or during port implantation[33]. Unnecessary use of antibiotics 
increases the risk of anaphylaxis, leads to the growth of drug-resistant 
microorganisms, and increases medical expenses[32].

Recommendation: Routine prophylactic use of antibiotics is not recommended. 
(Level of evidence: High; degree of recommendation: Strong; expert approval rate: 
92%).

Flushing and sealing of the venous port
Long-term indwelling catheters can easily be blocked by protein biological films 
generated by a cross-linking reaction between the biological proteins and the catheter. 
Flushing and sealing are effective measures to prevent these complications, but the 
specific protocols vary greatly[34]. To reduce the adhesion of injected substances on the 
inner surface of the catheter, it is generally recommended to flush the catheter with 
normal saline, infuse the drug, and flush the catheter with normal saline again[35]. The 
results of randomized controlled studies confirmed that flushing and sealing the 
catheter with normal saline is not inferior to using heparin[36,37]. A Cochrane systematic 
review also does not support any advantage of heparin in reducing catheter 
blockage[38]. During the non-treatment period, a valvular catheter can be sealed with 10 
mL normal saline every 4 wk and an open catheter can be sealed with 10 mL normal 
saline or 5 mL (100 U/mL) heparin every 4 wk[39,40].

Recommendation: Under normal circumstances, the catheter can be flushed and 
sealed with normal saline. For maintenance, during the non-treatment period a 
valvular catheter can be sealed with normal saline every 4 wk and an open catheter 
can be sealed with normal saline or heparin (100 U/mL) every 4 wk. (Level of 
evidence: High; degree of recommendation: Strong; expert approval rate: 98%).

Prevention of port-related infections
Port-related infections are caused by various factors. Standardized evidence-based 
strategies can significantly reduce catheter-related infections[41]. These measures 
include (operator) hand hygiene, skin disinfection, selection of optimal vascular 
access, and timely assessment of the necessity of catheter retention. It is not 
recommended to apply antibacterial ointment to the wound during port 
implantation[9]. There is no evidence to support the reduction of infections by routine 
antibiotic catheter sealing, but it is recommended for patients with a history of 
multiple catheter-related blood infections[42,43]. It is particularly important to provide 
the necessary training and education for catheter implantation operators and 
maintenance personnel[44].

Recommendation: The operation and maintenance of the port should be carried out 
by medical personnel trained on professional standards, and standardized measures 
should be adopted to prevent port-related infections. (Level of evidence: Medium; 
degree of recommendation: Strong; expert approval rate: 100%).

PRACTICE GUIDELINES
Indications and contraindications
Indications for a venous port: (1) Long-term repeated infusion of corrosive and/or 
irritating drugs; (2) Long-term parenteral nutrition support is needed; (3) Long-term 
intermittent infusion and the transfusion of blood products is required; (4) It is 
difficult to establish peripheral venous access; (5) Frequent blood collection and 



Zhang KC et al. Consensus and guideline for totally implantable access port

WJG https://www.wjgnet.com 3521 July 7, 2020 Volume 26 Issue 25

monitoring are required; and (6) Contrast agent bolus injection (high pressure-
resistant). Indications for a peritoneal port: Peritoneal metastasis requiring 
intraperitoneal perfusion chemotherapy[45]. Indications for an arterial port: Hepatic 
metastasis requiring hepatic artery perfusion chemotherapy[46]. Contraindications: (1) 
Patients with a massive pleural effusion who cannot tolerate and/or cooperate with 
surgery; (2) Uncontrolled bacteremia or local infection at the operation site (confirmed 
or suspected local infection by puncture, bacteremia or symptoms of septicemia); (3) 
Confirmed or suspected allergies to port materials; (4) Abnormal venous return, such 
as vena cava compression syndrome; (5) Obvious coagulation dysfunction; (6) No 
suitable implantable port size for the patient’s physique and/or body shape; (7) Severe 
pulmonary embolism; (8) Those who have received radiotherapy at the site to be 
punctured; (9) Signs of thrombosis at the site to be used for the catheter insertion or 
the patient has undergone a surgery; and (10) The puncture site is located on the same 
side as the only remaining normal lung tissue (there is a risk of fatal pneumothorax).

Preoperative assessment and preparation
Before the port implantation, the patient needs to be evaluated in detail, including the 
medical history and physical, laboratory, and imaging examinations. The medical 
history inquiry should include the history of radiotherapy and chemotherapy, the 
history of central vein catheterization, relevant operation history of the proposed port 
implantation site, and history of anticoagulant and anti-angiogenic medication use. 
The physical examination should include an assessment of the anatomy of the 
proposed portal placement site to assure that it is abnormal and subcutaneous fat 
thickness/skin condition is acceptable. Laboratory examinations should include 
routine blood test, immunity and coagulation function. Imaging examinations should 
include electrocardiogram, erect chest radiograph, and B-mode ultrasonography of the 
proposed puncture site. The preset catheter insertion length should be estimated 
according to the chest radiograph.

During preparation for the port implantation operation, it is necessary to 
communicate with the patients and their family members to inform them of the risks 
related to the operation, the operation methods and process, as well as matters 
needing attention after the operation. The informed consent form should be signed 
and volume expansion should be performed fully before the operation. It is also 
recommended to take a shower the day before the operation.

Port implantation operation
Implantation should be completed in an operating room that meets aseptic 
requirements. Before operation, the integrity and patency of the port kit should be 
checked.

Venous port implantation: Internal jugular vein approach (Figure 1): The patient lies 
in the supine position with the head turned to the opposite side, exposing the 
operation area on the neck. The operation plane should be flat and the muscles 
relaxed. The operator stands on the cranial side of the patient, the B-mode 
ultrasonography machine is placed on the left side of the patient, and the assistants 
and console are on the right side of the patient. B-mode ultrasonography is used to 
probe and locate the internal jugular vein, and to determine the relationship between 
the carotid arteries and veins and the puncture point. The puncture point, 
subcutaneous tunnel course, and port pocket position are marked. The skin is 
disinfected with the collarbone as the center. The disinfection scope includes an area 
with the upper margin to the level of the ear roots and mandible, the lower margin to 
the connection line of the bilateral nipples, the margin on the operating side to the 
posterior axillary line, and the margin on the contralateral side to the clavicle midline. 
Routine draping is performed. Infiltration with 1% lidocaine is applied for a local 
anesthesia on the operating region. A small incision of 0.5 cm is made at the puncture 
site. The puncture needle is guided into the venous lumen layer by layer by holding a 
B-mode ultrasonography probe, and the needle tip with strong echo light spot in the 
venous center can be seen after the successful puncture. Blood is drawn to confirm 
again that the needle tip is in the blood vessel. The guide wire is inserted and slowly 
fed in by 10-15 cm through the puncture needle. The guide wire is confirmed to enter 
the superior vena cava by B-mode ultrasonography or fluoroscopy. The peel-away 
sheath is introduced along the guide wire, and the catheter is introduced through the 
sheath. The peel-away sheath is sent to the lower 1/3 of the superior vena cava 
according to the predicted length. Then, the peel-away sheath is removed, blood is 
drawn to confirm the catheter position, and the rear end of the catheter is clamped. A 
cutaneous incision is made 2-3 cm below the 1/3 clavicle on the same side. The 
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Figure 1  A schematic diagram for venous port implantation.

incision is about 2-3 cm long. A blunt dissection is performed to reach the 
subcutaneous tissue. A port pocket with a depth of 0.5-1.0 cm is made according to the 
size of the portal. The upper edge of the portal body is about 1 cm away from the 
surgical incision site to prevent the atraumatic needle from puncturing on the incision. 
The tip of the tunneling needle is pushed from the puncture point to the incision of the 
port pocket to form a subcutaneous tunnel, and the catheter is slowly pulled through 
the subcutaneous tunnel. The catheter is trimmed to a suitable length and ensured that 
the trimming edge is flat. The catheter is connected to the portal. The portal is placed 
into the port pocket and the course and radian of the catheter are adjusted on the neck 
and in the subcutaneous tunnel to avoid corner folding. A 2-0 non-absorbable suture is 
used to fix the portal and the surrounding tissues, and suture the neck and port pocket 
incision, and finally the wound is bound with dressing.

Subclavian vein approach: The patient lies in a supine position with the neck and 
shoulders elevated with a pad, the head tilted back and turned to the opposite side. 
The implantation process is roughly the same as that of the internal jugular vein 
approach, with the following differences: The puncture point is 1-2 cm below the mid-
point of the clavicle. The position of the port pocket can be selected by a transverse 
incision at the needle insertion point without the establishment of a tunnel. The port 
pocket can also be placed in other positions using tunneling technology. During the 
puncture, the puncture needle faces the sternoclavicular joint or suprasternal fossa. 
The insertion angle is horizontal, and the needle is withdrawn while being inserted. 
Generally, the needle is inserted about 3-4 cm. After blood is seen upon withdrawal, 
the needle is inserted 1-2 mm further to ensure that the needle tip completely entered 
the blood vessel. The needle end is fixed, the syringe is disconnected, and the guide 
wire is sent to the superior vena cava. The other steps are the same as in internal 
jugular vein implantation.

Peritoneal port implantation: A peritoneal port can be implanted by open surgery, 
laparoscopy, or ultrasound-guided percutaneous implantation (Figure 2). It is 
recommended to implant the peritoneal port via laparoscope because of its minimal 
invasiveness, ability to probe the peritoneal cavity to evaluate the lesions, and ability 
to separate peritoneal adhesions. Under general anesthesia, routine disinfection and 
draping are performed. Pneumoperitoneum is established through a transumbilical 
puncture, and the lens are placed in a 10-mm puncture hole. The peritoneal cavity is 
explored and a 12-mm hole is established to separate peritoneal adhesions if necessary. 
The catheter is implanted by a method similar to the venous puncture, and the 
puncture point 5-6 cm laterally of the umbilicus is selected. Under the direct vision of 
laparoscope, the puncture needle is guided into the peritoneal cavity, the guide wire is 
introduced, and the puncture needle is removed. The peel-away sheath is fed in along 
the guide wire and then the guide wire is withdrawn. The catheter is introduced 
through the sheath. At least 10 cm of the catheter should remain in the peritoneal 
cavity. Then, the peel-away sheath is removed. The port pocket can be placed near the 
anterior superior iliac spine on the same side as the puncture point or 2 cm below the 
costal margin of the medial clavicle on the same side (bony structure support). A 
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Figure 2  A schematic diagram for peritoneal port.

longitudinal incision of about 3 cm is made near the anterior superior iliac spine and a 
transverse incision of about 3 cm is made below the costal margin. A tunneling needle 
is used to establish a subcutaneous tunnel from the puncture point to the port pocket, 
and the catheter is guided to the port pocket. The catheter is adjusted to the 
rectovesical or rectouterine pouch in the pelvic cavity via laparoscope. The catheter is 
trimmed to a suitable length, connected with the portal, and the patency is checked 
with an atraumatic needle. The edge of the portal is adjusted to about 1 cm away from 
the incision and the edge of the portal is fixed with a non-absorbable suture. The 
incision is sutured and the wound is bound with dressing.

Arterial port implantation: An arterial port can be implanted through the left 
subclavian or the right femoral artery. However, the right femoral artery approach is 
preferred. In the supine position, the skin on the groin and perineum is prepared, 
disinfected, draped, and 1% lidocaine is used for local anesthesia. The modified 
Seldinger method is used to puncture the right femoral artery and insert the 
appropriate guide wire and catheter. Using the catheter guide wire technology, the 
catheter is selectively inserted into the celiac trunk for angiography to determine the 
tumor location, size, and number of arteries that supply blood to the tumor. The 
catheter is super-selectively inserted into the artery that supplies blood to the tumor, 
the guide wire is replaced as appropriate along the catheter, the catheter is withdrawn, 
the guide wire is retained, the port catheter is fed in along the guide wire until 
reaching the target blood vessel, and the guide wire is slowly withdrawn. The port 
catheter is fed in along the super-smooth guide wire and then the guide wire is slowly 
withdrawn. A cavity for the port pocket is created by an incision at the peritoneal wall 
of the iliac fossa in the superior lateral direction of the puncture point. The catheter is 
guided to the port pocket cavity by a tunneling needle. The catheter is intercepted at a 
proper length and connected to the portal interface filled with heparin saline. The 
portal is embedded in the port pocket. The skin and subcutaneous tissue at the site of 
the port pocket are sutured layer by layer, and the wound is bound up with local 
pressure. The lower limb on the puncture side is straightened and strictly immobilized 
for 12 h.

Prevention of complications
Complications related to the implantation operation: Common complications during 
port implantation include pneumothorax, hemothorax, arterial injuries, thoracic duct 
injuries, hematoma, air embolisms, intestinal tract injuries, brachial plexus injuries, 
arrhythmias, and catheter insertion failure. The keys to prevention and management 
include: (1) Port implantation should be completed by or under the guidance of 
trained personnel; (2) The puncture should be guided by an ultrasound or digital 
subtraction angiography. For blind access without image guidance, the puncture 
should first be attempted with a fine needle to confirm the direction and depth of the 
needle insertion; (3) The puncture vessel should remain in a positive-pressure state, 
e.g., by keeping the head lowered and the feet elevated. Patients should be instructed 
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to hold their breath and cooperate during the process of transporting the catheter 
through the sheath. At the same time, care should be taken to prevent the puncture 
needle and the opening of the peel-away sheath from being exposed to the air. Using a 
peel-away sheath with a one-way valve can also effectively prevent air embolism; (4) 
To prevent the catheter from entering too far into the atrium, intraoperative 
fluoroscopy or a real-time electrocardiogram can be used to accurately evaluate the 
catheter tip position; and (5) During peritoneal port implantation, the puncture should 
be performed with a curved puncture needle under the direct vision of the lens to 
avoid injuring the intestinal tract.

Portal related complications: Complications related to the portal include incision 
wound dehiscence, inversion of the portal, drug extravasation, port pocket hematoma, 
and infection. The keys to prevention and management include: (1) When the patient 
is malnourished or the possibility of cachexia is predicted, the portal can be implanted 
deeper to reduce the tension at the skin incision. Anti-angiogenic drugs should be 
avoided before the operation[47] and patients should be educated to avoid strenuous 
exercises that can increase wound tension after the operation; (2) The port pocket site 
should be selected as a location receiving relatively little traction from movements and 
the size should be matched with the portal, which should be sutured and fixed after 
being placed in the port pocket; (3) An atraumatic needle which is replaced every 7 d 
should be used to prevent the septum of the portal from being damaged. For 
peritoneal port implantation, a reinforced suture should be performed, or a catheter 
cuff should be used for the incision from which the catheter enters the peritoneal 
cavity. During intraperitoneal chemotherapy, the patient should adopt the supine 
position to reduce the risk of atraumatic needle prolapse; and (4) When creating the 
port pocket, bleeding should be minimized by dissection according to the anatomical 
layers, and the bleeding in the surgical field of view should be stopped completely. 
Care bundles should be used to prevent infections.

Catheter-related complications: Catheter-related complications include catheter 
displacement, thrombosis, pinch-off syndrome, breakage/fracture/detachment, deep 
vein thrombosis, fibrin sheath formation, superior vena cava erosion, and perforation. 
The prevention and management measures include: (1) Regular X-ray examinations 
should be performed for patients with a chronic cough or frequent movement of the 
limbs to eliminate the risk of catheter displacement; (2) The routine use of 
anticoagulant drugs is not recommended, but the prophylactic use of anticoagulants 
can be considered for tumor patients with a high risk of thrombosis and low risk of 
hemorrhage; the catheter flushing and sealing should be standardized to reduce the 
risk of thrombosis; (3) For a subclavian vein puncture, the lateral 1/3 of the clavicle 
should be selected as the puncture point to avoid an included angle between the 
clavicle and the first rib; and (4) Special care should be taken to ensure that the lock 
connection and catheter are not folded back during operation. If the patient suffers 
from pain and swelling around the catheter during the infusion, the infusion should be 
stopped immediately and an X-ray examination should be conducted to identify 
abnormalities such as catheter breakages as soon as possible. Patients should be 
instructed to avoid overstretching the catheter indwelling area during daily activities.

Port removal
Most ports can perform their functions without complications, but if complications 
occur at the initial stage of implantation, it may be necessary to remove the device 
immediately and attempt to implant a new one during the removal operation. Most 
complications can be treated without removal, but sometimes removal is the only 
reasonable choice. The overall removal rate due to complications is 5.5%-18%. Most 
port-related complications occur after the first chemotherapy session. Common 
reasons for removal include: (1) Infections: Infections around the portal pocket and 
along the catheter tunnel can generally be treated with reasonably selected antibiotics, 
while bacteremia is an indication for port removal; (2) Thrombosis: Thrombosis is the 
second major cause of port removal; removal can be considered if anticoagulation is 
ineffective and thrombosis complicated with persistent infection is an absolute 
indication for port removal; (3) Catheter displacement: There are two path-
ophysiological types of catheter displacement. One is the pinch-off sign on a chest 
radiograph, which indicates that the catheter leakage site is between the first rib and 
the collarbone; the other type occurs in obese patients when the catheter tip migrates 
to the periphery due to tissue traction in the upright position; (4) Catheter fragments 
and embolisms caused by catheter fractures: Detached fragments can be taken out 
through the femoral vein; the port does not need to be removed if there are no 
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additional complications; and (5) Skin corrosion on the port surface: This is very rare. 
It is recommended to ensure that the skin thickness on the surface is 0.5-1 cm when 
implanting the port. When the port is removed, the catheter tunnel should be closed 
immediately to avoid an air embolism.

Patient education
Health education for patients can reduce the risk of port-related complications. The 
specific recommendations include: (1) After the wound heals, patients can take 
showers or do low-intensity exercise such as walking, while strenuous exercises such 
as pull-ups should be avoided; (2) After the operation, if symptoms such as chest pain, 
abdominal discomfort, and fever and chills of an unknown cause occur, medical 
attention should be sought immediately; (3) Avoid local friction with clothes, bra 
straps, and knapsack shoulder straps to prevent skin rupture. Patients should go to the 
hospital every 4 wk for professional port maintenance; (4) During CT or MRI 
examinations, a contrast agent cannot be injected under high pressure unless a high 
pressure-resistant port is implanted; and (5) Keep the port maintenance manual.
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