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					Abstract  

					Background: Chemoport has been seen as a useful device for long term venous access for infusion of chemotherapeutic  

					drugs and other agents. There are few studies from resource poor countries reporting complications of chemoport. The aim  

					of this early study is to evaluate the feasibility of chemoport insertion without image guidance, by closed technique without  

					direct visualization of a major vein mainly internal jugular vein and to study the complications associated with the procedure.  

					This is a prospective observational study which analysed four patients who underwent chemoport insertion. Objective:  

					Report of our early experience with the insertion of Chemoport for chemotherapy in a tertiary referral hospital in South-  

					South, Nigeria-and the effect of COVID-19 on this procedure. To also create awareness that routine placement of  

					chemoport can be done in the Division of Cardiothoracic and vascular Surgery for chemotherapy and the administration of  

					other agents. Methods: The medical records of these patients were analysed for the patient characteristics, diagnosis, port  

					related complications and their management. Result: Four patients with metastatic malignancy requiring chemotherapy or  

					targeted therapy or both were included in this study. There were 3 female (75%) and one male (25%). Breast carcinoma  

					account for 75% and occurred in the female and large bowel carcinoma account for 25% which occurred in the male. All  

					patients underwent chemo port insertion under 1% local anaesthesia in the theatre under 1g of intravenous ceftriaxone as  

					prophylaxis and post procedure the patients were started on oral cefixime 200mg daily for five days and an initial  

					intramuscular pentazocine 30mg is started and change to oral diclofenac 50mg twelve hours for 3days but could be extended  

					to 5days in those with low pain threshold except it is contraindicated. Visual analogue pain scale was zero immediately after  

					the procedure and range from 4-6 two hours post procedure. The oral diclofenac was extended to five days in one patient.  

					The ECOG was 0-2 in the four patients. None of the patients had any major intraoperative complications. Post operatively  

					one patient was found to have a partial obstruction of chemo port catheter, later fracture and distal migration (25%) at the  

					third course of chemotherapy. Catheter retrieval was planned but patient ECOG had dropped to 3 and considered a high  

					risk for catheter retrieval. Patient was started on vasoprim 75mg daily to prevent catheter thrombosis. No surgical site  

					infection was noted in this study. High complication rate is observed in this study because of the patient size and our early  

					learning curve. Complication rate may be further reduced by using well designed procedure, Doppler duplex ultrasound  

					guided puncture and fluoroscopy with contrast media. Job loss from COVID-19 pandemic, increasing poverty and the fall  

					in naira-dollar exchange are other additional factors affecting affordability of Chemoport and image guided procedure  

					making blind percutaneous insertion the only option. Conclusion: Chemoport insertion make administration of  

					chemotherapy less traumatic and less of thrombophlebitis but not without complications.  
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					After checking for local analgesia with a  

					hypodermal needle or a toothed tissue forceps. The face  

					of the patient is turned to the contralateral side. A 24-  

					gauge needle is attached to a 5mls syringe and inserted in  

					Introduction  

					The use of totally implantable central venous port system  

					(TICVPS) was first reported in early 20th century. The  

					TICVPS may reduce infection rates, pain,  

					thrombophlebitis and thrombosis from repeated  

					venepuncture in patients with malignancy for  

					chemotherapy1.It saves the patient of recurrent  

					venepunctures as the implantable subcutaneous chamber  

					directly connects to the central veins through a catheter1,  

					2. The whole system remains in the subcutaneous tissue  

					underneath the skin which add assent on the part of the  

					patient. It is usually placed by a cardiothoracic or a  

					vascular surgeon but can be placed by an interventional  

					radiologist under image guidance. Reported  

					complications are complications arising directly or  

					indirectly from the procedures, including arterial/cardiac  

					punctures, nerve injury, bleeding, haematoma,  

					between the two heads of right sternocleidomastoid  

					advance downward and posterior in a straight direction  

					to the right sternoclavicular junction with repeated  

					aspiration while advancing the needle, the needle is kept  

					insitu after aspirating venous blood, the presterilized  

					chemoport needle is introduce using the 24-gauge needle  

					as a guide after aspiration of venous blood the needle is  

					stabilised, this is replaced with a presterilized size 16  

					needle and a J-shaped tip guide wire is introduced 35-  

					40cm mark while watching for arrhythmias. A dilator is  

					passed over the guide wire and a small nick is made with  

					a size eleven blade beside the guide wire to allow the  

					dilator advance into the vein a short distance and  

					removed. The catheter introducer is introduced over the  

					guide wire to the calculated length and guide wire  

					removed. The chemoport catheter is introduce to the  

					calculated length while de-sheathing the catheter  

					introducer and the catheter is tunnel and anchored to the  

					chemoport which is further anchored to the fascia over  

					pectoral major muscle and the skin is close with nylon  

					3/0. The port is test by aspiration connected to a Huber  

					needle.  

					pneumothorax,  

					haemothorax  

					and  

					long-term  

					complication, including infection, thrombosis, catheter  

					fracture, migration and embolization1,2. As the insertion  

					technique and management of TICVPS improved, the  

					associated complications reduced, however, when  

					complications occur the length of hospital stay and cost  

					of treatment increased3,4. It is therefore necessary to  

					reduce these complications intraoperative, intra  

					intervention and post TICVPS insertion.1  

					Results  

					Four patients with metastatic malignancy requiring  

					chemotherapy or targeted therapy or both were included  

					in this study. There were 3 female (75%) and one male  

					(25%). Breast carcinoma account for 75% and occurred  

					in the female and large bowel carcinoma account for  

					25% which occurred in the male. All patients underwent  

					chemo port insertion under 1% local anaesthesia in the  

					Patients and Methods  

					The medical records of these patients were analysed for  

					the patient characteristics, diagnosis, port related  

					complications and their management at the Division of  

					Cardiothoracic and Vascular Surgery, Department of  

					Surgery, University of Calabar, Calabar, Nigeria form 1st  

					Jan.2020-Dec.2022. All patients had stage IV metastatic  

					disease requiring either Chemotherapy or targeted  

					therapy or both. Three patients had breast carcinoma and  

					one had colorectal carcinoma.  

					Table 1. Distribution of Complications  

					All patients clinically evaluated for any neck  

					swelling, cervical lymphadenopathy or goitre any chest  

					wall scars and any significant comorbidities. Preoperative  

					investigations for all patients include Full Blood Count,  

					Clotting profile, Bleeding time, serology for HIV, HCV  

					and HbsAg, CXR(PA) and other investigations as  

					required considering any comorbidities. Chemoport  

					insertion was planned and done under local anaesthesia.  

					The procedure was planned as elective procedure.  

					Asepsis was maintained throughout the course of the  

					procedure. Skin preparation was done using Savlon and  

					10% povidone. Draping done to isolate the neck, lower  

					part of right mandible, right shoulder and the chest up to  

					the sternal angle of Louis as shown in the Fig 1.  

					theatre under 1g of intravenous ceftriaxone as  

					prophylaxis and post procedure the patients were started  

					on oral ceftriaxone 200mg daily for five days and an  

					initial intramuscular pentazocine 30mg start and change  

					to oral diclofenac 50mg twelve hours for 3days but could  

					be extended to 5days in those with low pain threshold.  

					Visual analogue pain scale was zero immediately after the  

					procedure and range from 4-6 two hours post procedure.  

					The oral diclofenac was extended to five days in one  

					patient. The ECOG was 0-2 in three patient and 3 in one  

					patient. None of the patients had any major  

					One-percent (1%) Lidocaine was used as a local  

					anaesthetic for infiltration. Approximately 10-20mls of  

					this solution was infiltrated between the two heads of  

					right sternocleidomastoid muscles, along a tract 5-10cm  

					from the sternoclavicular junction to the proposed site  

					of port’s access device.  
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					Fig. 1. Numeric Pain Score  

					Table 2. Demographics and Clinical Characteristics  

					Variables  

					values  

					Sex  

					Male  

					Female  

					Mean Age  

					1(25%)  

					3(75%)  

					(49.7%)  

					Fig 4 Internal Jugular Vein  

					Anaesthesia  

					Local  

					General  

					4(100%)  

					0(0%)  

					Port implantation site  

					RIJV  

					LIJV  

					4(100%)  

					0(0%)  

					Catheter angles  

					70.5±20(50.5±90.5)  

					Underlying disease  

					Breast Carcinoma  

					Colorectal Carcinoma  

					3(75%)  

					1(25%)  

					Others  

					Comorbid conditions  

					0(0%)  

					1{25%) diabetes  

					Fig. 5. Chest X-ray Showing the Chemoport  

					Fig. 3. ECOG Scoring System  

					intraoperative complications. Post operatively one  

					patient was found to have a partial obstruction of  

					catheter, later fracture and distal migration (25%). Catheter  

					retrieval was planned but patient was unfit for any further  

					procedure. Patient was on vasoprim 75mg daily to prevent  

					catheter thrombosis. No surgical site infection was noted in  

					this study. High complication rate is observed in this study  

					because of the patient size. Complication rate may be  

					further reduced by using well designed procedure,  

					Doppler duplex ultrasound guided puncture and  

					fluoroscopy with contrast media.  

					FIG-6 Hyperpigmented skin over the chemoport  

					Table 3. Comparison of the frequency of complications (%)  

					between different studies  
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					Complications Mc  
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					complication rate of 5.32% from 263 cases without  

					mortality associated with the procedure and  

					management1 in terms of the complication rate, the  

					complication rate in this study is 25% as against 5 to 19%  

					in other studies1, 10. Interventional radiologist perform  

					image guided percutaneous insertion (Seldinger  

					technique) or using ultrasound guided technique at the  

					access site and fluoroscopy to check the catheter  

					placement with good success rates comparable to those  

					of the surgeons1,2. No significant difference in the rate of  

					infection between the angiographic suite and the  

					operation theatre were reported with P <0.743. When  

					interventional radiologists perform TICVPS, the  

					infection rate was relatively high >5%4.  
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					A comparison of complications reported in  

					various studies is summarised in table 31,10,11,12,13  
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					Complications at the chamber insertion site include  

					infection, sensation of a foreign body, skin erosion,  

					hyperpigmented skin changes and keloid or hypertrophic  

					scar. Infection of the chamber insertion site comprised  

					of erythema, tenderness and discharge12,14 in this present  

					study only one patient developed initial resistance to flow  

					and effort to get the infusion to flow may have accounted  

					for the fracture and later migration. Plan was made for  

					removal but patient was started on antiplatelet agent to  

					prevent catheter thrombosis as the patient ECOG  

					dropped from a score of 2 to a score of 3 from the  

					primary disease. None of our patient had catheter-  

					associated blood stream infection (CABSI). Shah T et al  

					reported CABSI rate of 0.7% and previous studies  

					reported an overall incidence rate of 0 to 6.8%16.  
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					Discussion  

					To reduce infection associated complications,  

					Currently venous device systems are widely used in  

					malignancy patients to facilitate cyclical infusion of  

					chemotherapy5 The use of totally implantable venous  

					access devices started over three decade ago1,  

					subsequently, different techniques were established to  

					reduce complications, safe implantation and comfort of  

					the patients6 Biffi et al reported the equivalence of the  

					three most used implantation techniques ,that is  

					percutaneous(Seldinger) perforation of the internal  

					jugular vein (Fig 4), ‘’blind technique’’ through  

					anatomical landmarks as in this study, ultrasound guided  

					access to the subclavian vein and open surgical access to  

					the cephalic vein7. In this study chemoport devices were  

					implanted by Seldinger technique puncture of the right  

					internal jugular vein using anatomical landmarks1.The  

					right internal jugular vein is selected as a primary access  

					vein for chemoport because of its straight course,  

					reduced risk of malposition, stasis, kinking and  

					eventually thrombosis. The RIJV provides direct access  

					to the superior vena cave8. The LIJV is considered as a  

					secondary venous access vein in patient with locally  

					advanced right breast cancer, skin infiltrations or due to  

					mastectomy or adjuvant radiotherapy1,9  

					TICVPS insertion was performed in theatre under  

					aseptic conditions. Skin erosion at the chamber insertion  

					site is a rare complication. The skin overlying the port  

					chamber break down, exposing the chemoport in the  

					subcutaneous tissue. It is a gradual process, from  

					chamber tension on the skin or from loss of  

					subcutaneous fat or pressure on the subcutaneous fat  

					from a tight chamber. This usually results in infection  

					and may manifest with local or systemic symptoms and  

					signs such as pain, discharge or abscess, fever with chills  

					and rigors. However, erosion without infection has been  

					documented17 Repeated abrasion or needle puncture are  

					others ways of causing skin erosion. Nakamura T et al in  

					2017 reported incidence of skin erosion to be 1%18. Skin  

					erosion is not reported in this study. However, one of  

					our patients with diabetes mellitus reported to be having  

					a feeling of a foreign body from the chamber as he was  

					gradually losing subcutaneous fat and requested for the  

					removal of the chemoport. To prevent the complication  

					of skin erosion adequate subcutaneous chamber is  

					advocated not too loose and not too tight, absolute  

					haemostasis is important and skin should be close with a  

					monofilament suture and should not be under tension1.  

					In addition, adequate nutrition is essential but in obese  

					patient’s weight loss is advocated.  

					In general, chemoport placement is well  

					tolerated in almost all patients, however there are some  

					complications associated with chemoport implantation.  

					There are divided into the immediate, immediate post  

					implantation and late in the long term. In this study the  

					overall complication rate was 25% with no mortality  

					recorded in the four patients. Shah T et al recorded  

					Catheter fracture and embolization are rare  

					complications with a reported incidence ranging from  

					1.1% to 2.1%1,19. Aprana et al reported an incidence of  

					catheter fracture to be 2.3%1. The usual site of catheter  

					fracture is the space between the first rib and the clavicle.  
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					This is the point where the catheter inside the subclavian  

					Reference  

					vein gets compressed. This was first described by Aitken  

					et al as the ‘’pinch-off sign’’20. The commonest clinical  

					sign seen in this condition is difficulty in infusion into  

					the chemoport. The explanation is the mechanical  

					obstruction of the catheter developed due to repeated  

					compression as a result of catheter pinch-off syndrome1.  

					The repeated compression leads to decreasing  

					catheter patency, fracture and embolization. Alexey S et  

					al21 proposed that most embolised catheters were in the  

					pulmonary arteries 35%, followed by the right Atrium  

					27.6%, right ventricle 22% and SVC or peripheral veins  

					15.4%. This complication occurred in one of our patients  

					(25%). However, we used RIJV and so the mechanism  

					of obstruction is different. It is most likely a mechanical  

					compression of the catheter as the catheter enters the  

					RIJV or at the sternoclavicular junction and attempt to  

					infuse fluid into the catheter caused the separation of the  

					catheter from the chemoport or thrombosed at the angle  

					the catheter makes with the sternoclavicular junction  

					causing resistance to flow, eventual fracture and  

					embolization. In this study the fracture catheter was in  

					the RA.  
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					Malposition of the TICVPS catheter is the  

					situation in which the catheter lies outside the SVC and  

					whose tip is not located in the ideal position. There are  

					two main types of malposition’s; intra-cava and extra-  

					cava malpositions22. The  

					intracaval misplacement  

					includes the placement of the port catheter into the  

					carotid artery, azygos vein, internal thoracic vein or  

					vertebral vein23. Chest X-ray often identifies  

					the  

					intracaval misplacement of the port catheter easily. It is  

					often managed successfully by the immediate removal of  

					the port under image guidance.  

					The less common type of port misplacement  

					is the misplacement of the port catheter into the extra  

					cava space, which includes the epidural space, the  

					pericardium, the pleural space the thoracic duct and the  

					mediastinum23  

					Hyperpigmented skin was noticed in one of our  

					patients during the follow up as showed in Fig-6. The  

					mechanism could result from tight chemoport pocket  

					causing the stimulation of melanocytes to increase  

					melanin synthesis or accidental extravasation of chemo  

					agents or fluid into the subcutaneous tissue causing  

					inflammation and stimulation of melanin production  

					resulting in hyperpigmentation of skin around the port.  

					Although, keloid and hypertrophic scars have  

					not been reported but are likely complications that can  
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