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STUDY OF COMPLICATIONS ASSOCIATED WITH CENTRAL VEIN
CATHETERIZATION IN PATIENTS WITH BLOOD DISORDER

Nikolay A. Romanenko™

Russian Research Institute of Hematology and Transfusiology of the Federal Medical and Biological Agency of the Russian Federation, Saint-Petersburg, Russia

Introduction. Central venous catheter (CVC) provides intensive infusion and transfusion therapy in cancer patients, but catheter placement and operation
are often associated with complications.

Objective. To determine the incidence of complications associated with CVC in patients with blood disorders.

Materials and methods. The study involved 3115 patients and 46 bone marrow donors. The right subclavian vein was catheterized in 2600 (82.2%) patients,
the left subclavian vein in 552 patients (17.5%), and the internal jugular vein in 9 patients (0.3%). All persons underwent radiologic control; bacteriological blood
examination was performed in case of suspected infection.

Results. Early revealed complications were: hematoma in 4.0% of patients; bleeding — in 2.3%; subclavian artery puncture — in 2.7%; pain and paresthesia
of the upper limb — in 1.7%; lymphorrhea — in 1.4%; weakness / collapse — in 1.2%; extravasation — in 1.1%; catheter thrombosis — in 1.1%; less frequently,
pneumothorax was detected in 0.2% of patients; allergic reaction to anesthetic — in 0.1%. Delayed complications (infiltrate, phlebitis, thrombophlebitis) were
diagnosed in 2.7% of patients, bacteremia — in 2.4%, delayed bleeding — 0.4%. Among infections, Gram positive microorganisms were more frequently
detected in 61.8% of cases, Gram negative in 29.7% (p < 0.01), and rarely fungal pathogens in 8.5% (p < 0.001). It was not possible to catheterize the central
vein due to anatomical features of the patient in 0.5% of cases.

Conclusions. The analysis of trunk vein catheterization in patients with blood disorders established a high rate of hematomas, bleeding, subclavian artery punc-
tures; among delayed complications, infiltrate, phlebitis, and bacteremia. Infectious complications demonstrated a prevalence of Gram-positive infectious agents.
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N3YYEHUE YACTOTbl OCJIOXKHEHUIW, ACCOLIMMPOBAHHBIX C KATETEPU3ALVEWN
LEHTPAJIbHbIX BEH, Y MALMEHTOB C 3ABOJIEBAHUAMU CUCTEMbI KPOBU

H.A. PomaHeHko™

Poccuickunii Hay4HO-VCCnefoBaTeNbCKUn MHCTUTYT remaTtonornn 1 TpaHcdyaunonoruy PeaepansHoro Meanko-oronorndeckoro areHtcTea, CaHkT-MNetepbypr,
Poccuns

BBepeHue. LleHTpanbHbii BeHo3HbI KaTeTep (LIBK) nodsonsieT o6ecneqnTb MHTEHCUBHYIO MHMY3MOHHO-TPaHCHY3NOHHYIO Tepanmio y OHKOMOMMYeCcKIMX
00MbHbIX, HO MOCTaHOBKA W 9KCMNITyaTaumns KateTepa HepeaKo acCoLMNPOBaHbI C OCOXHEHNUAMM.

Lenb. OnpenenvTb 4acTOTY OCOXHEHWI, acCoOLMMPOBaHHbIX ¢ LIBK, y naumeHToB ¢ 3a60neBaHnsMM CUCTEMbI KPOBU.

Matepuanbl u metoabl. BkitodeHo 3115 60MbHbIX 1 46 OHOPOB KOCTHOMO Moara. [paBas noaktoym4Has BeHa katetepusmposaHa 2600 (82,2%) nawum-
eHTam, nesas — 552 (17,5%), BHyTpeHH:As apemHas — 9 (0,3%). Bcem nuuam npoBefeH peHTreHONornM4eckmin KOHTPOSb, NPY NOAO3PEHUN Ha NH(EKLMIO
NpoBOANNIOCH 6AKTEPUONOrMHECKOE UCCNe0BaHNE KPOBY.

Pe3ynbratbl. BbisiBNeHbl paHHE OCNOXHEHNS B B1uae rematomsbl Y 4,0% 60sbHbIX, KpoBoTedeHnss — Yy 2,3%, NyHKUMW NOAKMHMYHOM apTepu — Yy 2,7%,
6011 1 napecTesnn BepxHen koHeuHocTn — y 1,7%, numdopen — y 1,4%, cnaboctu, konnanca — y 1,2%, akcTpasasdauymm — y 1,1%, TpombrpoBaHus
kateTepa — y 1,1%; pexe BbisiBNeH nHeBMoTopake — Yy 0,2%, annepruyeckasi peakums Ha aHecTeTuk — y 0,1%. OTCpOYeHHbIE OCNIOXHEHWSI B BUAE UH-
unetpata, dnebuta, TpombodnebrTa anarHocTMpoBaHbl y 2,7% naumeHTos, 6akTepnemmns — y 2,4%, oTcpodeHHoe kpoBoTedeHne — y 0,4%. Cpeaun
NHMEKLMI HaLLe BbISBNSINCE MPaMMONIOKNUTENbHbIE MUKPOOPraHnamMel — B 61,8% cny4aes, rpamoTpuuatensHble — B 29,7% (p < 0,01), peako rpnbkosblie
BO36yanTenn — B 8,5% (p < 0,001). B 0,5% cny4aeB He yAanoch KateTepuanpoBaTh LEHTPAsbHYIO BEHY 13-3a aHATOMUYECKX OCOOEHHOCTEN NaLMeHTa.
BbiBoAbl. AHann3 KateTepnsaLm MarncTpasnbHbiX BeH y NaUMeHTOB € 3a60neBaHNAMN CUCTEMbI KDOBW MO3BOMMI KOHCTATUPOBAaTb CPeAW PaHHMX OCIOX-
HEeHWI BONbLLYIO HYaCTOTY reMaToM, KPOBOTEYEHWIA, MyHKLIA MOAKIIOHNYHON apTepun. Cpeam OTCPOHEHHbBIX OCIOXHEHWI — nHUNsTpar, dhnebut, bakTe-
premnto. Mpu MHPEKLMOHHBIX OCIIOXHEHVAX NPeBaNMpPoBany rpamMnonNoXNTENbHbIE MH(EKLMOHHbBIE areHTb.

Kniouesble cnosa: LJ'eHTpaJ'IbeIIh BEHO3HbIN KateTtep, 6aKT6pI/IeMIA9|; remaTtoma; KpoBoTe4deHue, I/IHCDGKLLI/IFI; NyHKLUMA apTepun; MHEBMOTOPAaKC
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INTRODUCTION

Managing patients with blood disorders at present often
requires adequate venous access, which can be provided
through the use of central venous catheters (CVCs). The
use of CVCs in patients allows the introduction of various
infusion media, hemocomponents, chemotherapy drugs
directly into the lumen of the central vein. This provides
the possibility of administering large volumes of fluid and
round-the-clock infusion of drugs, parenteral nutrition, he-
matopoietic stem cell harvesting, as well as monitoring of
central venous pressure and clinical and laboratory param-
eters. At the same time, administration of chemotherapy
drugs into the peripheral vein does not exclude their ex-
travasation into the surrounding soft tissues, with the risk
of infiltrate or necrosis development and subsequent scar
formation [1].

Provision of central venous access using CVCs in pa-
tients in intensive care units has been widespread since
the 1970s. This procedure makes possible a quick refilling
of circulating blood and plasma volume in case of blood
loss and shock, significantly improving the quality of life of
patients due to the absence of the need for multiple repeat-
ed venipunctures, particularly in patients with low venous
pressure and weak peripheral veins [1-2)].

The procedure of CVC placement, which refers to surgi-
cal interventions, is often associated with the following com-
plications: hematoma, bleeding, arterial puncture, pneu-
mothorax, venous thrombosis, secondary infections up to
the bacteremia or sepsis; in some port-systems, placement
or even detachment of the implanted catheter with its mi-
gration into the right atrium can occur [2-6]. According to
some authors [2, 3, 7], the incidence of complications as-
sociated with central vein catheterization reaches 15-25%.
This depends on the anatomical and topographical fea-
tures of the vessel structure, the state of the hemostasis
system in the patient, as well as the proper technique of
CVC placement. In addition, the risk of thrombotic and
infectious complications increases with prolonged use of
venous catheter especially during the period of antitumor
therapy. Therefore, in patients with hemostasis disorders
(thrombocytopenia, disseminated intravascular coagula-
tion — DIC), immunodeficiency, neutropenia, compliance
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with aseptic conditions at all stages of CVC operation, in-
cluding the use of aseptic technique ANTT (Aseptic Non-
Touch Technique) is particularly strictly required [8-10Q].

This study aims to investigate the incidence of central
venous catheter-associated complications in patients with
blood disorders.

MATERIALS AND METHODS

A retrospective study was conducted to investigate the in-
cidence of complications associated with CVC placement
at RosNIIGT of FMBA in Russia. The study included pa-
tients aged 18 years and older with blood disorder who
signed an informed voluntary consent for CVC placement.
Healthy donors of hematopoietic stem cells were addition-
ally included in the study. Patients were excluded who re-
fused to sign informed consent, persons under the age of
18 years, and those who were not diagnosed with oncohe-
matological diseases or aplastic anemia.

Inpatient records of 3161 patients who underwent cen-
tral vein catheterization and were treated at the hematology
clinic of the institute for the period from 2003 to 2023 were
studied. Of these, 3115 patients with blood diseases and
46 bone marrow donors were examined.

The age of the patients was 18-89 years (mean age =
53 years) and donors were 29-57 years (mean age = 41
years). Patients who underwent CVC staging had principal
diagnoses of B-cell chronic lymphocytic leukemia (B-CLL),
myelodysplastic syndrome (MDS), multiple myeloma (MM),
primary myelofibrosis (PMF), and chronic myeloid leukemia
(CML) in the blast crisis phase (CML-BC), myelodysplastic
syndrome/myeloproliferative neoplasm (MDS/MPN), non-
Hodgkin’s lymphoma (NHL), acute myeloid leukemia (AML),
acute lymphoblastic leukemia (ALL), Hodgkin’s lymphoma
(HL), and aplastic anemia (AA). The distribution of patients
with CVC by relevant nosologies is presented in Figure 1.

As anesthesia, 1% lidocaine solution of 10-15 mL (in
99.1% of patients) or 0.5% novocaine solution of up to 10—
15 mL (0.9% of patients) was used. CVC placement was
performed in the right subclavian vein in 2,600 (82.2%) pa-
tients, in the left subclavian vein in 552 (17.5%), and in only 9
(0.3%) patients in the right internal jugular vein. The left sub-
clavian vein or right internal jugular vein was catheterized in
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Figure prepared by the author using his own data

Fig. 1. Distribution of patients with established CVC depending on the disease
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patients with a history of previous failed attempts at CVC
placement or technical difficulties in performing the ma-
nipulation at the moment.

The choice of central venous catheter was made tak-
ing the choice of further therapies into account: chemo-
therapy, hemotransfusion, harvesting of peripheral stem
cells, or the volume of expected infusions, duration of
treatment, etc. B.BRAUN (Germany) Certofix® Duo S 720
for patients with blood disorders and Certofix® Duo RA M
1220 for stem cell donors were used for catheterization of
the main veins.

The effectiveness of the central vein catheterization pro-
cedure was assessed by retrograde blood flow into the sy-
ringe, visual inspection, radiography; if necessary, the pro-
cedure was performed under ultrasound data control. The
figures show radiographs to visualize the terminal (distal)

Figure prepared by the author using his own data

Fig. 2. Chest X-ray of the patient after correct catheterization of the right
subclavian vein (arrow shows the catheter’s distal segment)
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Figure prepared by the author using his own data

Fig. 3. X-ray of chest: extravasation of the central venous catheter — outside
the subclavian vein (the catheter is localized outside the subclavian vein)

segment of the catheter location. The normal location of
the catheter is shown below (Fig. 2).

The vertical position of the CVC of the end segment in
the internal jugular vein was confirmed radiologically (Fig.
4). If the CVC was upright, it was often retained for short-
term therapy. However, if peripheral stem cell procurement
was required or high-dose chemotherapy was planned, the
CVC was removed and placed on the opposite side due to
the risk of phlebitis and thrombosis.

In case of fever (>38°C) or suspicion of infections as-
sociated with CVC, blood was effused directly from the
patient’s vein or catheter with subsequent bacteriological
analysis, for which blood was introduced into one or more
vials with nutrient medium (for blood — thioglycolate me-
dium; for a biosample from the catheter — sugar broth,
Sabouraud’s medium, or thioglycolate medium). To iden-
tify the pathogen and determine the sensitivity of micro-
organisms to antibacterial medicines, the biomaterial was
transferred to differentiating media. In addition, the level
of procalcitonin in blood was studied in order to predict
the possible development of bacterial sepsis in the short-
est possible time and differentiate the infectious process,
depending on the composition of anaerobic and aerobic
microflora. If infection associated with CVC was detected,
the catheter was removed and antibacterial therapy was
performed.

All complications associated with CVC are divided into
those directly related to the procedure of catheter place-
ment and delayed complications, i.e., related to catheter
care and disorders in the system of hemostasis, immunity.

Statistical processing of the obtained data was per-
formed using Microsoft Office Excel 2010 and SPSS
Statistic 22 software packages in the Windows 2016 envi-
ronment. Samples were tested for normality of distribution

Figure prepared by the author using his own data

Fig. 4. X-ray of the neck and upper chest of the patient after CVC placement
from the right subclavian access — vertical placement of the catheter in the
internal jugular vein (the arrow shows the distal segment of the catheter)
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using the Kolmogorov-Smirnov test of agreement; the level
of statistical significance p > 0.2 was considered reliable.
The mean (M), standard deviation (m), median (Me) were
calculated. Fractions were compared using Fisher’'s angu-
lar transformation (¢). Differences were considered statisti-
cally significant at p < 0.05.

RESULTS

In 46 healthy bone marrow donors, no clinically significant
complications related to central vein catheterization were
documented in any case. Only one patient had weakness
on anesthetic injection (lidocaine); this symptom was re-
solved independently 15 min after catheterization. In 46
healthy bone marrow donors, the duration of CVC in the
vein was 1.2+0.1 days (1-3 days).

In patients with blood diseases (n = 3115), complica-
tions directly related to the technique of placement were
observed, mainly mechanical or hemostasis disorders
(bleeding, hematomas, thrombosis), delayed complications
associated with the accession of secondary infection due
to defects in the care of CVCs and/or immune system in
patients. Among the complications reported at the stage
of CVC insertion or after its implementation were arterial
punctures, hematomas, bleeding from the catheter pas-
sage, pneumothorax, pneumomediastinum, hemoptysis,
catheter malposition (extravasation), lymphorrhea, pain,
paresthesia on the side of catheterization, vascular (gen-
eral weakness, collapse), and allergic reaction (urticaria,
Quincke’s edema) to the anesthetic, as well as infectious-
inflammatory — infiltrate, phlebitis, thrombophlebitis, bac-
teremia, and sepsis. Catheter bending (knot formation),
disruption of catheter integrity, and catheter obstruction
(thrombosis) are also listed as adverse events. While the
latter do not constitute complications for the patient, further
infusion through such a catheter is impossible and removal
of the CVC is required. In addition, 16 (0.5%) patients failed
to place the catheter due to anatomical peculiarities of ves-
sel location in the patient.

The nature and frequency of complications associated
with CVC placement depended on the anatomical features
of the patient’s vascular structure, technique of CVC place-
ment, vascular access, physician’s experience, peculiari-
ties of the course of the disease itself (cytopenia, coagu-
lopathy), and catheter care. A total of 702 adverse events
were reported, representing 22.5%. Data on complications
associated with CVC placement and care are presented in
Table 1.

An analysis of the data in Table 1 revealed a low inci-
dence of complications in patients. Attention was drawn
to the frequent development of hematomas in 4.0% of
cases (p < 0.01), bleeding from the catheter site, imme-
diate and delayed bleeding 2.3% (p < 0.05) and 0.4%,
respectively, registered subclavian artery puncture
in 2.7% of cases (p < 0.01), development of infiltrate,
phlebitis, thrombophlebitis in 2.7% of cases (p < 0.01),
and bacteremia or sepsis in 2.4% of patients (p < 0.01).
Other complications were reported significantly less fre-
quently. Such dangerous complications as pneumotho-
rax and pneumomediastinum were detected only in 6
(0.2%) and 1 (0.03%) patients. When diagnosing tension
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pneumothorax, it is necessary to drain the pleural cavity
to evacuate air therefrom.

A radiograph of a 52-year-old patient with bilateral ten-
sion pneumothorax is presented. This is a rare but poten-
tially dangerous complication: there is no lung pattern in the
upper parts of both sides of the chest (Fig. 5). The patient
underwent pleural cavity drainage in the 6th intercostal
space along the mid axillary line on both sides for decom-
pression. Full recovery occurred on the 2nd day. The inci-
dence of such complications during CVC placement is less
than 1%.

The manifestation of complications in the form of infec-
tious processes was noted by the presence of infiltration
with hyperemia at the catheter entry site, sometimes with
exudate separated from the wound, soreness at the site
of CVC insertion, as well as the appearance of thickening
or edema at the site of CVC entry and/or along its length
with increasing soreness. In case of deep spread of the
infectious process, phlebitis was registered, manifested
by erythema, thickening, pain along the course of the vein
where the CVC was located, and increased body tempera-
ture in the patient. In some patients, phlebitis turned into

Table 1. Complications associated with CVC placement and care (n = 3115)

Number of Frequency
Type of complications complications | of complica-
(n=702) tions (%)
Puncture (puncture) of the subclavian 85 2.7
artery
Hematoma 124 4.0*
Bleeding that occurred immediately 71 2.3*
after CVC placement
Delayed bleeding (2 hours more) 12 0.4
Pneumothorax 6 0.2
Pneumomediastinum 1 0.03
Hemoptysis 2 0.06
CVC extravasation 35 11
Lymphorrhea 43 1.4
Pain, paresthesia in the upper 53 1.7
extremity
Weakness, collapse (reaction to 38 1.2
anesthetic)
Allergic reaction to anesthetic 3 0.1
Infiltrate, phlebitis, thrombophlebitis 83 2.7¢
Bacteremia, sepsis 76 2.4¢
Bend of catheter 6 0.2
Defect of catheter integrity (crack, 14 0.4
fracture of CVCs)
Catheter obstruction (thrombosis) 34 11
Impossibility of CVC placement (ana- 16 0.5
tomical peculiarities)

Table prepared by the author using his own data

Note: ¢ — statistically significant difference from background values at p < 0.01
* — statistically significant difference from background values at p < 0.01
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Figure prepared by the author using his own data

Fig. 5. X-ray of patient’s chest — bilateral tension pneumothorax

bloodstream infection with the development of bacteremia
or sepsis.

Thus, the analysis revealed the development of blood-
stream infections in patients 3-7 days after catheteriza-
tion. These infections were most frequently caused by
Gram-positive  microflora:  either coagulase-negative
Staphylococcus epidermidis, probably due to a defect in
the care of CVCs, or, in later periods coagulase-positive
Staphylococcus aureus. Infections due to Gram-negative
pathogens and fungi (Escherichia coli, Enterobacter spp.
etc.) were probably caused by penetration into the body
during catheter use during infusions, as well as by hema-
togenous pathway (not related to CVC placement). In 76
patients, it was possible to identify the pathogen by bac-
teriological examination of blood; the corresponding data

Table 2. Types of pathogens identified in patients with blood diseases (n = 76)

are presented in Table 2. At the same time, bacteriological
examination in 13 patients allowed the simultaneous isola-
tion of 2-3 pathogens, which in total amounted to 94 cases
of positive identification of a microbial culture.

Among the infectious pathogens isolated from hem-
oculture in patients with complications, Gram-positive
microorganisms (Staph. Epidermidis and Staph. Aureus,
etc), significantly less frequently in 29.7% of cases
(p < 0.01) — Gram-negative (Escherichia coli, Enterobacter
spp., etc), in 8.5% of cases (p < 0.001) infection was
caused by fungal pathogens (Candida albicans, etc.). For
clarity, the main spectrum of detected microorganisms is
presented in Fig. 6.

Thus, in the course of the study, hematomas, bleed-
ing, and subclavian artery puncture were more frequently
reported among the immediate complications after CVC
placement, while among the delayed ones (after 3-7
days) — infiltrate, phlebitis, thrombophlebitis, and blood-
stream infections.

DISCUSSION

The availability of central venous access for the administra-
tion of adequate therapy in oncohematological patients is
of great importance. This allows the physician to perform
daily infusion therapy, administer large volumes of infusion
media, high-dose chemotherapy, and parenteral nutrition.
However, despite the importance of central vascular access
for facilitating the administration of drugs, there is a risk
of complications that can occur during the catheterization
procedure especially with a prolonged stay of the catheter
in the vein. The incidence of particular complications occur-
ring during CVC placement is highly variable, ranging from
2.7% to 8% (mean 4.5%); however, aggregate incidence
can even reach up to 15-25% [2, 3, 7, 8, 9]. The incidence
of complications is influenced by factors such as the type
of CVC (port or with an external segment), puncture access

Pathogens Number of positive tests, n Ratio of positive tests isolated, %
Gram-positive microbes Staphylococcus epidermidis 47 50.0
Staphylococcus aureus 8 8.5
Streptococcus viridance 1 1.1
Enterococcus spp. 1 11
Micrococcus spp. 1 11
Gram-negative microbes Escherichia coli 14 14.9
Enterobacter spp. 9 9.5
Acinetobacter spp. 1 1.1
Pseudomonas aeruginosa 2 241
Neisseria spp. 2 241
Fungal infections Candida. albicans 5 5.3
Candida crusei 1 11
Rhodotorula spp. 1 11
Aspergillus spp. 1 11

Table prepared by the author using his own data
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Fig. 6. Pathogens associated with central venous catheter-associated infections

(occurs less frequently in subclavian or jugular vein cath-
eterization), prior catheter placement, pathophysiological
conditions (immunodeficiency, cytopenia, coagulopathy)
and anatomical and topographical features of the structure
in the patient, experience of the anesthesiologist or sur-
geon, and conscientiousness in identifying and document-
ing the occurrence of the complication [2, 8, 9]. For exam-
ple, when a port system is used, the cumulative incidence
of early complications reaches 3.28% [11]. In addition, there
are cases of failure of central vein catheterization; moreo-
ver, their frequency increases with each repeated unsuc-
cessful attempt: after the first attempt — by 1.6%; after the
second — by 10.2%, after the third and more — by 43.2%
[12]. During the study, no catheterization of any subclavian
vein could be carried out in 16 (0.5%) of the total number of
patients; for these patients, infusion therapy was adminis-
tered through peripheral veins.

When analyzing the frequency of complications as-
sociated directly with the procedure of catheter place-
ment, the occurrence of hematomas was statistically sig-
nificantly more frequent in 4% of patients, while bleeding
from the site of CVC catheterization was slightly less fre-
quent in 2.7% (immediately after the procedure — 2.3%;
delayed — 0.4%; 2 hours or more after catheterization,
subclavian artery puncture occurred in 2.7% of patients). It
is important to emphasize that the occurrence of hemato-
mas and bleeding in patients with blood diseases is more
frequently caused by hemostasis disorders: such cath-
eterized patients more often suffer from severe thrombo-
cytopenia (mainly IV or Il severity), and less often — from
coagulopathy. Arterial puncture as a complication was
mainly due to anatomical features in patients “keel-shaped
chest”, pronounced edema syndrome, obesity, clavicle
fractures (in the past), presence of tumors/enlarged lymph
nodes in the subclavian and/or supraclavicular region or
in the neck region. These complications have generally
been resolved without additional surgical interventions.
In cases of severe thrombocytopenia, hemostatic therapy
and transfusions with platelet concentrate at a therapeutic
dose of 200-250x10° platelets per 1 m? of body surface
area (usually 200-300 mL of platelet concentrate per in-
jection) were carried out. In most cases, collapse, lym-
phorrhea, pain, and paresthesia did not require additional
medical interventions and were managed independently.

EXTREME MEDICINE | 2024, VOLUME 26, No 3

However, if the patient was found to have massive lym-
phorrhea lasting more than a day, the CVC was removed,
followed by a sterile dressing. In case of patency failure
(thrombosis), integrity, bending or extravasation, the cath-
eter was removed and, if necessary, reinserted more often
from the opposite side or via jugular access.

According to some authors, the frequency of detection
of such a formidable complication as pneumothorax can
reach 0.3-1.0% of cases [3, 13]. In our study, pneumotho-
rax and pneumomediastinum were diagnosed in 0.2% and
0.06% of cases, respectively, which required additional
medical interventions, in particular, drainage of the pleural
cavity. Complications associated with CVC placement as
manifested by the development of inflammation depend not
only on compliance with the rules of asepsis, but also on the
immune status of the patient (presence of severe neutrope-
nia), the type of venous catheter. Thus, according to D.G.
Maki and co-authors, when using central venous catheters
with an open segment, infectious-inflammatory complica-
tions amounted to 2.7 per 1000 catheter-days, while the use
of port-systems — no more than 0.1 per 1000 catheter-days
[14]. In the patients observed in the present study, compli-
cations associated with infectious-inflammatory reaction in
the form of infiltrate, phlebitis or thrombophlebitis were di-
agnosed in 2.7% of cases, while bloodstream infection oc-
curred in 2.4% of cases, which amounted to 3.1 per 1000
per catheter-days. This is higher than in non-oncologic
patients. However, the studied cohort of patients with on-
cohematological diseases and aplastic anemia often have
a defect of hematopoiesis as manifested by postcytostatic
immunosuppression and neutropenia of IlI-IV severity and
a consequently higher risk of infectious complications.
Therefore, if an infectious process is suspected, microbio-
logical examination should be performed and empirical an-
tibacterial therapy prescribed. In the case of positive bac-
teriologic analysis or identification, the catheter should be
removed due to the possibility of comprising a source of
infection; if necessary, the antibacterial drug sensitive to the
identified pathogen should also be changed [1].

CONCLUSIONS

1. The analysis of catheterizations of the main veins es-
tablished a higher frequency of such early complications
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as hematomas, bleeding caused by hemostasis disorders
(thrombocytopenia, coagulopathy) in oncohematological
patients, as well as punctures of the subclavian artery due
to anatomical features of the main vessels due to compres-
sion and displacement by tumor mass of lymph nodes and
changes in the walls of subclavian veins associated with
frequent repeated catheterizations and resulting scars.

2. Infiltrates, phlebitis, bacteremia, or sepsis were
more often stated among delayed complications. Among
the infectious pathogens isolated during bacteriological
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