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Complications of Ceniral Line in lmmunoQCompromis;ed Children

Madhnouch Mahmoud, MO; Al Harbi Mohammed, MD

Absiract

We examined long-termn central venous line catheter complications
i 78 warnuno-compromised chitdeen who underwent 81 porta-cath
insertions. The rate of infection was 15% {12/81}). Conservative
treatment failed 1o clear the infection in all these cases {12/12)
leading to the removal of the porta-cath. One catheler slipped in the
right atrium of the patient and was reldeved by the interventional
ratfiologist under general anesthesia. Another catheler was re-
moved due to complete blockage by thrombosis, Qur experience
shows that complications {ollowing central venous Bne Insertion
can be markedly reduced by collaboration and reqular communica-
tion between the surgical and nursing team, ing Pediatr, 2004, 19{4):230-
231

Key Words: porta-cath, catheler related complication, central
venous catheler, immuno-compromised children, febrile neutro-
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Introduction

Long-term central venous catheter {CVE) placement
has improved the care and surcival of sick infanes, when
penphenl intravencus access Is €NUOUS Of inapproprate.
Although associated with a sigonificant number of
complicavons, long-term CVC plys an integral part in
the management of pediamic patients, when repeated
deep venous access 15 required. In this study, we review
ourexpenence with a specihic group of patients fImmuno-
compromised), in a terdary care hospital in Saudi Acabia,
mn order to dehneate causes for such complicatons as
well as 1o prevent or muumize ther ocoumence.

From the King Faisal Speczlist Hospital and Research Cender in
Jeddah, Kingdam of Saudi Arabia {Dr. Machmouchi and Dr. Al
Harbi).

Address reprint requests to Mohamoud Machmouchi, MD,
hmmachmouchi@holmail, N

This study was conducted in King Faisal Specialist Hospital and
Research Center in Jeddah, Kingdom of Saudi Arabia. This study
was not sponsored by any company.

Materials and Methods

A rewospective chart review was conducted for all
long term CVCs placed in immuno-compromised-
children in the last 2 years in a tertiary care hospital.
The charts were reviewed by the same surgeon;
laboratory results were collected from an integrated
clinical information system; clinical data were
confirmed or corrected through 2 direct contact with
the aurses taking care of these patients; and patients
were followed-up in the outpatient department
postoperatvely.

All our CVCs were porta-cath, no Hickman or
Broviac hines were used (according to our oncelogy
department preferences). Most of the patients received
a bath few howurs pre-operatively. We first used Betadine
soap, then Betadine todine for the operative room
scrubbing. Catheters were inserted through the external
jugular vein, except for 7 cases in which these were
mserted trough the internaljugnlar. When cathetertzation
of the external jugular vein failed, the ports were
positoned in the upper chest.

Prophylacuc antibiotics were not used, and
heparinization of the catheter was avoided when the
platelet count was less than 50 000. At the end of the
surgical procedure, a compressive dressing for 3 days
was applied for paticnts who had a low platelet count
o prevent the development of a hematoma. Sutures
were removed within 10 days, even if they were of
the absorbable type.

We disgnosed central venous line infection when
any patient developed a suppurative collection around
the ports, in the subcutancous tract, or if septicemia
ensued with positive blood culture from the central
line.

Resulis

Seveaty-eight patients were selected for this study,
and they received 81 porta-cath inserdons. Forty-five
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patents were male, and the ape distrbution is shown
in Table 1. Detailed information about patients who
developed an infecaon s listed 1in Table 2. The cause
of immuno-suppression was most commonly
chemotherapy-related. Primary disease distribution is
displayed in Table 3.

* In all these cases, the central line was removed after
faifture of censervauve treatment by adequate in-
catheter lock therapy as well as systemic antibiotic
treatment. In the case of HVDRR, the blood culnue
became negauve during a 10-day treatment, bur it
became positive again, with the same organism, when
antibiotics stopped. Ten patients had the inserdon of
porta-cath durng a febale neutropenia phase and 3
of them developed severe infections during the first 3
weeks. Eleven others were admitted for sepsts status
(3 with sinusitis), but none of them had a positve
blood eulture and the CVC was pot removed. Seven
of the patents had dental extractions while taking
antibiotics, but none of them developed sepsis.

Other complications observed induded:

» One perta-cath was removed because of a
complete obstruction that occurred after 5
months. Obstructions are treated with urokinase
infuston in the catheter for 2 houwrs. This method
was successful in 3 other cases, and in 1 case
perforation occurred in the catheter by infusion
under pressure to open the catheter afier the use
of urokinase. This perforation was within the
inserted segment in the superor vein cava, and
the CVC was functional with no further
complication.

e One catheter was completely disconnected and
slipped into the atrium. It was removed by the
interventional radiology team.

e Three patients did not have blood return, so the
catheters were stll in use after confirmation of
their nermal position by direct opacification.

s MMulople episodes of periportal infusion occurred
with lecal inflammation, which was treated
coaservatively by stopping the use of the CVC
for 48 hours and with antibiotics. Most of these
incidenrs occurred at different times after
nsertion.

Yable 1 — Age Distribution

Less than 1 year 17
1162 years 10
2i0 3 years 24
5 to 16 years 13
101 14 years 14

Follow up was vadable; moce than 1 year for those
who had no complications, but interestingly alt sepsis
complications gccucred during the first 5 months of
msertion (Lable 4).

Discussion

In all ages, major compheations of ceatral line
insertion include massive bleeding; arterial travma with
its consequences, archythmia, and massive air entry in
the blood stream with subsequent air pulmonary
embolism reporred.™® Still, the most frequent
complication is wfection, which can be as migimal as
suture infection and as severe as septicemia. The
frequency of septicemia vanes from 3% to 35%,
according to the previous publications 2%

These infections are not gender related, even though
7 in 12 affected patients were male in our study. But
we found that certain factors do play an important
role i the incidence of these complicatons. Fisst, the
severity of the disease. Seventy-five percent were cases
of acute levkemia (9/12). OFf the 10 patients who had
febrle neutropenia, 3 developed sepsis with positive
blood culture, and their porta-cath was removed. For
this reason, and even though it was not recommended
in previous literature, our current policy is to insert a
short-term percutancous central line for patients with
febrile neutropenia, and after this acute phase, a
permanent CVC is inserted (porta-cath}. A second
factor is the underlying disease of the patient: 4/5
patients with Down syndrome had porta-cath removal
for sepsis reasons; however, in only oac case of a
dizbetic patient, the porta-cath did not develop any
complications within the 8-moath follow-up.

Most of the sepsis complications occurred durng
the first months after insertion (7/12). Sepsis incidents
occurred within the first month. This data is supported
by the fact that dudng this penod, the ped-portal
collections (hetatoma) ace frequent, which is caused
by the traumatic manipulation of the porta-cath pouch.
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Table 2 — Detalled Information of Patients Who Developed Infectlons

Age - Sax ' Diagnosis From Insertion to Apparont cause Culture Organlsm
Infection
1Y -F Acute myelold anemia [AME) 7 #lonths Sury site not clean Blood MRSA
i {precp}
Y-M AML 15 Days Febrile neutropenia Bload Klebisiella-Strep
1¥3 Month - ¥ AML - Down Syndroms 5 Months ? Hlood E.cofl
1Y & Month - M Acuts Lymphotiastic ! Month ? Blood Klabsigia
Leukemia {ALL)
Same -reinserion 1 Weelk Low platelels - neutropersa Pus around the Staph Aureus
porta-cath
Fid vDDR 3 Weeks ? Bload Acetincbacler
Same -reingartion 1 Week Cutture from mother and Ghid Brood MASA
noses MASA+
V- M ALL 5 Months k4 Bisod Pseudomonas
6Y-F ALL - Down Syndrome 2 Months Leak around aoita-cath Pus from collection  Staph aureus Second CVC
Surg sita not cdaan no problem since 1Y
9¢ - M - Aptastic anemia 2Waeks Febuila nevtroponia Blood Hogative
12Y-F Lymphobtastic Lymphoma 3 days Febrile nevtropenta Pus fromy pad portal Staph aureus
Low plateiets co¥ection
14Y ALL- Down Syndrome 2 Months ? Blood Yeast +
Table 3 — Primary Disease Distribution
Acute Leukemia 48 - {4 patients with Down syndrome)
Lymphoma 6
Selid malignan! lumors. 13
Hemophagocytosis 2
Aplastic Anemia 2
Immuno globudin deficiency 2

Haphrotic syndrome resistant to steroid beatment

Chlaride losing diarrhea with cachexia

Town syndrome with recurrence of upper respiratory tract infection

£nd stage liver disease:

Hereditary Vitamin D dependent resistard rickets (HVORA}

1

1

This patierd & known lo have recurrences of upper respiratory tract Infection and porta-cath was inserted for

calcium Infusion
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Table 4 — Sepsis Complications

Befora 1 week
1 week - 1 month

1 -3 months

[7 S )

3 - 5 months

The most common isolated organism is Staph
aureus. Two patients were multi-drug resistant in
relaton to the nosocomial infection problem. In these
cases, it is important to emphasize the pre-operative
and post-operative care to minimize the ceatral fine
infection. Seaff training in cating for centol line reduces
the incidence of CVC related sepsis.

In our data, we noticed that 4 patients were pot
adequately cleaned (site of insertion) when they came
to the operation room (OR). These patients did not
benefit from the showering before undergoing the
CVCinsertion. Two of them developed infection, but
nane of them before 2 months after insertion. This
finding highlights the unportance of parental education
in ordec to keep the area of porta-cath access clean.

We also noticed that direct conatact, repetitive
discussions, explanations, and stimulation of the
nursing saff from the surgeon and supervisor plays 2
big role in the prevention of central line sepsis as well
as other complications (peri-portal infusion, blockage
of the porta-cath by intraluminal thrombosis,
development of peri portal hematoma, as well as the
oceurrence of sepsis, mainly in a tertiary care hospital).”

We did not use any preventive treatment for
thrombosis, except heparin wash-out during the
nsertion procedure when we confirmed that the
catheter was flushing and drawing well.

Conclusion

Intra-luminal thrombosis could be the second most
frequent cause of CVC removal®*'! but as
recommended, we uy to open the catheter by using
urokinase injected into the catheter. Unfortunately, this
procedure is not always effective ™™ In 1 of our 3
incidents, the porta-cath was removed for complete
blockage.
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