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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 a
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 undergo-
ing 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 the fragment 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
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safely removed by endovascular transcatheter procedures.
Keywords: Hickman catheter; complication; children; transcutaneous endovascular procedure

INTRODUCTION

The Hickman catheter is a long-term, tunneled
central venous catheter (CVC). It is used to ad-
minister medications and blood components
infusion or to sample blood in pediatric pa-
tients. It is implanted with a surgical approach
in children with malignant diseases, short bow-
el 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, he-
mato-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 s a se-
vere 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 ju-
venile 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 cath-
eter, its integrity, and a normal finding on the
heart and lungs. Preoperative echocardiography
demonstrated a normal finding. Blood count
and coagulation screening tests were acceptable
for general anesthesia. Surgical removal of the
Hickman catheter was performed in the operat-
ing theatre, in analgosedation, with local anes-
thesia. We followed the pediatric protocols of
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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 grow-
ing hematoma in the right pectoral region. The child was
urgently returned to the operating theatre, intubated, and
was put under 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-ray in the op-
erating theatre showed normal findings without Hickman
catheter fragments. During the exploration of the wound,
no specific lesion of the blood vessel was found. A hema-
toma 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 me-
chanical 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 leuko-
cytosis (white blood cells 27.6 x 10°/L), anemia (red blood
cells 1.91 x 10"*/L, hemoglobin 61 g/L, hematocrit 0.17),
and thrombocytopenia (platelets 46 x 10°/L). In order to
correct these disorders, the patient received concentrate of
clotting factors II, VII, IX, and X, tranexamic acid, packed
red cells, platelet transfusion, and fresh frozen plasma. A
control chest X-ray performed immediately after admis-
sion to the PICU revealed a part of the CVC in the right
atrium (Figure 1) confirmed by echocardiography exami-
nation (Figure 2).

The child had no clinical symptoms caused by the in-
tracardiac position of the catheter.

Options for foreign-body extraction were catheteriza-
tion of the heart with a percutaneous endovascular re-
trieval of the catheter fragment or open thoracotomy. In
general anesthesia, interventional cardiologist introduced
the transcutaneous endovascular device in the catheter-
ization 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
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Figure 1. The preoperative chest X-ray (a); the postoperative chest X-ray (b); HC - the

Figure 2. The postoperative heart ultrasound; HC
- part of Hickman catheter; LV - left ventricle; RV -
right ventricle; LA - left atria; RA - right atria

Figure 3. Part of Hickman catheter 4.5 cm long

for the next five days. The child was afebrile and hemody-
namically stable. On the third postoperative day, he was
extubated, and oral intake was started. Postoperative labo-
ratory 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 medi-
cal facilities for each author involved. No personal data of
the patient has been presented in the manuscript. Written
consent was obtained from the parents.

DISCUSSION

Using permanent CVCs has changed the perspective of long-
term treatment of pediatric patients. Complications are al-
ways 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 catheter walls, 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 the 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
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the 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 pe-
diatric patients, Zhang et al. [13] concluded that Hickman
catheters are more prone to mechanical damage than totally
implanted port catheters. Also, catheter breakages are more
common in occluded catheters when extensive fluid pres-
sure is used to flesh the catheter. CVC occlusion accounted
for 14-36% of catheter-related complications within one to
two years of insertion.

This complication occurs more frequently in younger
children and in children with lower body weight [14].
Breakages during catheter removal or exchange and dis-
connection are more common in children than in 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 im-
plantation 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).
Afterwards, during the stay at the PICU, the foreign body
dislocated and was seen in the right atrium by a chest X-ray
and echocardiography. This situation implies the need for
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In conclusion, long-term CVCs have changed the per-
spective of treating pediatric patients. Handling this de-
vice requires special attention. During implantation and
explantation of the Hickman catheter, radiographic and
ultrasound examination of the neck and chest can reveal
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Owrtehere U aucnokaumja XMKMaHOBOT KaTeTepa Kog neaunjaTpujcKor naumjeHTa
BecHa CreBaHoBuh'? Urop KpyHuh?, Ceprej Mpujuh'?, [paraHa Byjuh'2

'YHuep3uteT y beorpagy, MeauumHck dakynteT, beorpag, Cpbuja;

2/HCTUTYT 3a 34PABCTBEHY 3aLUTUTY Majke U feTeTa Penybnuke Cpbuje , Op Bykan Yynuh', beorpag, Cpbuja

CAMETAK

YBog XMKMaHOB KaTeTep je CTalHu TYHENM30BaHu KaTeTep
OTBOPEHOT TWMA, KOju Ce YeCTO MMMNIAaHTMpPa y Aedjem y3pa-
CTy 3a noTpebe AyroTpajHor feyera. kberoa npumeHa Moxe
13a3Baty Komnavkauuje. Owrtehere KateTepa 1 Arciokauuja
dparmeHaTa y UHTpaBacKynapHU CUCTEM je PeTKa, anu XUBOTHO
yrpoxaBajyha Komnnukauuja. Kaga ce komnnukauuja jorogu,
Y 3aBMICHOCTV Of KNMHUYKOT CTatba MalujeHTa, Tpeba npBo
MOKYLUATL Ca TPAHCKYTaHUM €H0BAaCKYNIapHUM YKNakaheM
¢dparmeHTa KateTepa. YKonmko To Huje moryhe, npuctyna ce
TOPaKOTOMUjU.

Linm oBor papa je ga ce nprKkake HauMH HacTaHKa owTehe-
tba 1 ANCNOKaumje XMKMaHOBOT KaTeTepa KOA nefujaTpujckor
6O0NIECHIKA, KAO 1 AWjarHOCTYKN 1 TEPANUjCKI MPUCTYN KOM-
navKauujama.

Mpuka3s 6onecHuKa Mprikasyjemo 14-meceyHo AeTe KoMme je y
TOKY Jleyetba jyBEeHUTHE MI1jeNIOMOHOLUTHE NieyKemuje yrpaheH
XnKmaHoB KaTeTep. 360r MandyHkLUmje KaTeTepa, noctojehin
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KaTeTep je Mopao 6uTu n3saheH. Tokom X1pypLLKe NpoLeaype
polwuno je go owTtehera 1 Anciokauvje pparmeHTa Katetepa.
PeHareHckn cHumak nnyha v ynTpasByk cpLa noTBPAWIN Cy
no3vumjy dparmeHTa Katetepa y ecHoj KOMOopW. TPaHCKyTaH
€H[J0BaCKyIapHW NPUCTYN yKNakaka Aena KateTtepa je ycrne-
LIHO N3BefEH.

3aK/byyak TOKOM MHCepLMje, NPUMEHE U YKiatbatba JyroTpaj-
HUX KaTeTepa Mory ce AecnTtn 6pojHe Komnamkauuje. Heonxopa-
Ha je NOBpPeMeHa KOHTpOsa No3uLmje KateTepa peHAreHCKUM
CHVWMKOM FpyfHOT KOLa 1 YATpa3ByYHUM Npernefom cpLa n
BpaTa. YKONNKO ce oTKpuje ogpeheHa komnankaumja, Tpeda
NPUCTYNUTU UHAMBYAYATHOM Nleyetby Ca HajMatbUM PU3NKOM
no nauwjeHTta. OanombeHn AenoBm Katetepa Mory 6uTH ycne-
LUHO YKJIOHEeHV eHAO0BACKYNapHOM TPaHCKaTeTEPCKOM MpPo-
Leaypom.

KrbyuHe peun: XnkmaHOB KaTeTep; KOMMvKaLmje; gete; nep-
KyTaHa eHAOBacKynapHa npoLeaypa
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