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Breakage and dislocation of the Hickman catheter in pediatric patient 

 

Оштећење и дислокација Хикман катетера у педијатријског пацијента 

 
SUMMARY 

Introduction The Hickman catheter is a tunneled, 

open-type catheter often implanted in children for 

long-term intravenous treatment. Their application 

can cause numerous complications. Catheter 

breakage and dislocation of fragments to the 

intravascular system is a rare but life-threatening 

condition. When a complication occurs, depending 

on the patient's clinical condition, the first step is 

transcutaneous endovascular removal of the 

catheter's fragment. If this is not possible, surgical 

thoracotomy is necessary.  

The objective of this article was to present a case of 

breakage and dislocation of Hickman catheter in 

pediatric patient, as well as the diagnostic and 

therapeutic approach to complications. 

Case outline We report a 14-month-old child who 

had a Hickman catheter because he was undergoing 

treatment for acute juvenile myelomonocytic 

leukemia. Due to a malfunction of the catheter, the 

existing catheter had to be removed. During the 

surgical procedure, a breakage and dislocation of the 

catheter fragment occurred. A chest x-ray and an 

echocardiography confirmed the position of the 

catheter fragment in the right atrium. A 

transcutaneous endovascular procedure was 

successfully performed to remove part of the 

catheter. 

Conclusion Numerous complications can occur 

during the insertion, management, and removal of 

long-term catheters. It is necessary to periodically 

control the catheter's position by chest x-ray and 

ultrasound of the heart and neck. If a particular 

complication is detected, an individual approach to 

treatment with the lowest risk to the patient should be 

chosen. Dislocated fragments of the Hickman 

catheter can be safely removed by endovascular 

transcatheter procedures. 

Keywords: Hickman catheter; complication; 

children; transcutaneous endovascular procedure 

САЖЕТАК 

Увод Хикман катетер је стални тунелизовани ка-

тетер отвореног типа, који се често имплантира у 

дечијем узрасту за потребе дуготрајног лечења. 

Њихова примена може изазвати компликације. 

Оштећење катететра и дислокација фрагмената у 

интраваскуларни систем је ретка, али животно 

угрожавајућа компликација. Када се компликаци-

ја догоди, у зависности од клиничког стања паци-

јента, треба прво покушати са транскутаним ен-

доваскуларним уклањањем фрагмента катететра. 

Уколико то није могуће приступа се торакотоми-

ји. Циљ овог рада је да се прикаже начин нас-

танка оштећења и дислокације Хикман катетера 

код педијатријског болесника, као и дијагно-

стички и терапијски приступ компликацијама. 

Приказ болесника приказујемо 14-месечно дете, 

коме је у току лечења јувенилне 

мијеломоноцитне леукемије уграђен Хикман 

катететер. Због малфункције катететра, потојећи 

катететер је морао бити извађен. Током хируршке 

процедуре догодило се оштећење и дислокација 

фрагмента катететра. Рентгенски снимак плућа и 

ултразвук срца потврдили су позицију фрагмента 

катетера у десној комори. Транскутани 

ендоваскуларни приступ уклањања дела 

катететра успешно је изведен. 

Закључак Током инсерције, примене и уклањања 

дуготрајних катетера могу се десити бројне 

компликације. Неопходна је повремена контрола 

провере позиције катететра рентген и 

ултразвучном прегледом срца и врата. Уколико се 

открије одређена компликација треба приступити 

индивидуалном лечењу са најмањим ризиком по 

пацијента. Одломљени делови катетера могу 

успешно бити уклоњени ендоваскуларном 

транскатетереском процедуром. 

Кључне речи: Хикман катетер; компликације; 

дете; перкутана ендоваскуларна процедура 

 

INTRODUCTION 

The Hickman catheter is a long-term, tunneled central venous catheter (CVC). It is used 

to administer medications and blood components infusion or to sample blood in pediatric 

patients. It is implanted with a surgical approach in children with malignant diseases, short 
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bowel syndrome, chronic diarrhea, hemophagocytic syndrome, and hemolytic-uremic 

syndrome [1, 2]. The catheter is removed when treatment is completed or if complications 

occur during catheter insertion, use and removal [3]. The most common complication is 

infection [4]. Less common complications are thrombosis, malfunction, obstruction of the 

catheter, hemato-pneumothorax, air embolism, injury of the brachial plexus, erosion of the 

venous wall, dislocation, catheter disconnection or catheter breakage with drug extravasation 

or secondary embolization [5]. Breakage of the CVC is a severe and life-threatening 

complication with an incidence in adults in the range of 0.2–4.2% [6, 7]. The first case report 

of heart embolization in humans by polyurethane peripheral venous catheter fragments was 

published in 1954. [8]. Depending on the place of insertion, the part of the catheter could be in 

the superior vena cava or the heart, causing arrhythmias, myocardial perforation, damage to 

the valvular apparatus or leading to embolization of the pulmonary artery. We report the 

surgical removal of a Hickman catheter in a 14-month-old child. During the removal, a catheter 

fracture with embolization of the heart occurred. We want to emphasize the severity of the 

complication and point out the possibilities of diagnosis and treatment in such situations. 

 

CASE REPORT 

A 14-month-old child has been treated for juvenile myelomonocytic leukemia. Due to 

the challenging course of the disease, a splenectomy was performed in the 11th month of life. 

A 5 Fr Hickman catheter was installed through the right internal jugular vein in the same 

operation. Three months later, the catheter malfunctioned, requiring its surgical removal in 

analgosedation. A preoperative x-ray of the chest indicated the proper position of the tip of the 

Hickman catheter, its integrity, and a normal finding on the heart and lungs. Preoperative 

echocardiography demonstrated a normal finding. Blood counts and coagulation screening tests 

were acceptable for general anesthesia. Surgical removal of the Hickman catheter was 
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performed in the operating theatre, in analgosedation, with local anesthesia. We followed the 

pediatric protocols of preoperative fasting, premedication and patient monitoring during the 

procedure. Analgosedation was performed by intravenous use of propofol and ketamine with 

inhalation of oxygen and air on spontaneous breathing. Very soon after the surgery, massive 

bleeding developed with a growing hematoma in the right pectoral region. The child was 

urgently returned to the operating theatre, intubated and introduced to general anesthesia. Signs 

of hemorrhagic shock quickly developed. During the exploration of the bleeding site, it was 

necessary to give transfusion of packed erythrocytes and platelet concentrates platelets, 

tranexamic acid, crystalloids, 5% albumin and dopamine infusion to maintain the 

hemodynamic stability. Chest x-rays in the operating theatre showed normal findings without 

Hickman catheter fragments. During the exploration of the wound, no specific lesion of the 

blood vessel was found. A hematoma was evacuated from the pectoral area, and drainage was 

performed. 

The child was transferred into the pediatric intensive care unit (PICU). The treatment in 

the PICU involved mechanical ventilation of the patient, sedation and relaxation. 

Hemodynamic stability was established. Laboratory results indicated impaired coagulation, 

with activated clotting time of 140 seconds, and platelet dysfunction on rotational 

thromboelastometry. Control blood count showed leukocytosis (WBC 27.6 x109 /L), anemia 

(RBC 1.91 x 1012 /L, HGB 61.0 g/L, HCT 0.17), and thrombocytopenia (PLT 46 x 109 /L). In 

order to correct these disorders, the patient received concentrate of clotting factors II, VII, IX 

and X, tranexamic acid, packed red cells and platelet transfusion and fresh frozen plasma. A 

control chest x-ray performed immediately after admission to the PICU revealed a part of the 

CVC in the right atrium (Figure 1.) confirmed by echocardiography examination (Figure 2.). 

The child had no clinical symptoms caused by the intracardiac position of the catheter. 
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Options for foreign-body extraction were catheterization of the heart with a percutaneous 

endovascular retrieval of the catheter fragment or open thoracotomy. In general anesthesia, 

interventional cardiologist introduced the transcutaneous endovascular device in the 

catheterization theatre through the right femoral vein. Hickman CVC fragment, 4.5 cm long 

(Figure 3.), was attached by the snare catheter and successfully retrieved through 7 Fr long 

sheath introducer. The treatment continued in the PICU for the next five days. The child was 

afebrile and hemodynamically stable. On the third postoperative day, he was extubated. Oral 

intake has been started. Postoperative laboratory results on discharge were normal, and the 

child was transferred to the hematologic ward for further treatment. 

The authors declare that the article has been written in accordance with the ethical 

standards of the Serbian Archives of Medicine and the ethical standards of medical facilities 

for each author involved. No patient personal data has been presented in the manuscript. 

Written consent was obtained from the parents. 

 

DISCUSSION 

Using permanent central venous catheters has changed the perspective of long-term 

treatment of pediatric patients. Complications are always possible. The most common 

complication is sepsis, and the less frequent complications are thrombosis, malfunction, 

dislocation, or catheter breakage. There are several causes of catheter breakage: the length of 

use, the chemical reaction of the drugs with a wall of the catheter, the pressure at which fluids 

are injected, chronic pressure to which surrounding tissues expose the catheter and external 

influences. Many studies have shown that silicone catheters are more durable than polyurethane 

[9]. "Pinch-off syndrome," which describes catheter compression between the clavicle and first 

rib and can be verified by chest x-ray, indicates an imminent breakage of the catheter [10]. 

Catheter breakages occur in the external parts of the Hickman catheter rather than in the 
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tunneled part of the catheter [11]. However, in pediatric patients, this complication can be 

asymptomatic; symptoms can be arrhythmias, paresthesia, palpitations or catheter malfunction. 

This complication can be the cause of death due to pericardial tamponade, myocardial 

perforation, sepsis, endocarditis, thrombosis, pulmonary embolism, myocardial infarction, fatal 

arrhythmias, the formation of aneurysms or pulmonary abscesses [12]. In the study of pediatric 

patients, Zhang and colleagues concluded that Hickman catheters are more prone to mechanical 

damage than totally implanted ports (PORTs) catheters [13]. Also, catheter breakages are more 

common in occluded catheters when extensive fluid pressure is used to flesh the catheter. CVC 

occlusion accounted for 14 to 36% of catheter-related complications within one to two years 

of insertion.  

This complication occurs more frequently in younger children and children with lower 

body weight [14]. Breakages during catheter removal or exchange and disconnection are more 

common in children than adults [15]. The pulmonary artery is the most common location of 

fragment dislocation in pediatric patients. 

Annual checks of the catheter position by chest x-ray or ultrasound of the heart and neck 

are necessary [16]. If a catheter compression is observed in the costoclavicular area on the x-

ray examination, it is necessary to remove it as soon as possible [10]. Part of the protocol for 

implantation and explantation of the Hickman catheter in our hospital includes performing a 

chest x-ray to reveal the appropriate position of the catheter in the operating theatre. In our 

case, the chest x-ray was performed, but a catheter fragment was not seen either in the heart or 

in the chest because it remained in the neck (right jugular vein). Afterward, during the stay in 

the PICU, the foreign body dislocated and was seen in the right atrium by chest x-ray and 

echocardiography. This situation implies need for periprocedural x-ray imaging of the neck as 

well as the chest. When a diagnosis of an intravascular foreign body is made, treatment options 
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include percutaneous retrieval, open thoracotomy, anticoagulant therapy, or expectative 

management. 

Clinical indications for retrieval should be made on a case-by-case basis. Indeed, 

catheterization extraction through the femoral vein is less radical for the patient. Snares are 

preferred retrieval devices in pediatric patients because of their safety, availability, and 

flexibility, with high success and low complication rates [15,17]. In our case, the intervention 

was successful. A systematic review of adult patients with percutaneous retrieval of vascular 

foreign bodies showed an achievement rate of 93.5%, while a pediatric series reported a success 

rate of 89.5%. The leading causes of failure were the absence of a free-floating end to snare, 

the small size of fragments, adherence to the vein wall, and fragment lodgment in a thrombosed 

vessel [15]. An attempt to retrieve the foreign body percutaneously should be made whenever 

possible [18,19,20,21]. If it is impossible to remove a catheter fragment in this way, open 

thoracotomy is the next step. 

In conclusion, long-term central venous catheters have changed the perspective of 

treating pediatric patients. Handling this device requires special attention. During implantation 

and explantation of the Hickman catheter, radiographic and ultrasound examination of the neck 

and chest can reveal unwanted breakage and dislocation. If complications occur, a 

multidisciplinary approach is necessary, and percutaneous endovascular retrieval is the 

treatment of choice. 

 

Funding: The author(s) received no financial support for the research, authorship, and/or 

publication of this article. 
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Figure 1. The preoperative chest x-ray (a); the postoperative chest x-ray (b); HC – the part of 

the Hickman catheter 
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Figure 2. The postoperative heart ultrasound; HC – part of Hickman catheter; LV – left 

ventricle; RV – right ventricle; LA – left atria; RA – right atria 
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Figure 3. Part of Hickman catheter 4.5 cm long  

 


