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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The integrity of the skin is compromised during the placement 

of various implantable devices (arterial and venous catheters, port 
systems, tracheostomies, cholangiostomies, nephrostomies). 
Currently, there are no materials used for these devices that are 
completely biologically inert.

Microorganisms adhere to their surfaces, forming individual 
colonies that relatively quickly (within 24 hours) develop 
into a continuous biofilm. Most microorganisms within the 
biofilm remain in a dormant state; however, localized foci of 
proliferation periodically arise, leading to the development of 
an infectious process.

Key words. Port system, cellular immunity, humoral 
immunity, implantable devices, central venous catheters, 
infectious complications.
Introduction.

Oncological patients represent a special group. These patients 
invariably have defects in the immune system, which are 
primarily associated with the development of the malignancy 
itself.

Defects in T-lymphocytes or the monocyte–phagocytic 
system (cellular immunity) are observed in acute and chronic 
lymphoblastic leukemia, Hodgkin’s lymphoma, and after bone 
marrow or organ transplantation (kidney, heart).

B-cell dysfunction may lead to chronic lymphocytic leukemia 
and multiple myeloma. Defects of humoral immunity are usually 
manifested by disturbances in the production of bradykinins, the 
fibrinolytic system, the arachidonic acid system, and others.

In addition, tumor tissue itself produces biologically active 
substances with immunosuppressive effects. All oncology 
patients receive corticosteroid therapy, chemoradiotherapy, and 
often experience prolonged episodes of neutropenia. Altogether, 
these factors contribute to worsening immunodeficiency and 
increasing the incidence of various infectious diseases.

Protective mechanisms are divided into specific and non-
specific.

Non-specific mechanisms include physical and chemical 
barriers such as gastric acidity, endogenous microflora, 
sphincters, and the structural integrity of the skin and mucous 
membranes [1]. Specific mechanisms are represented by cellular 
and humoral immunity.

All oncology patients undergoing long-term treatment 
are provided with central venous catheters or port systems. 
Implantation of venous ports is widely used for the safe 
administration of systemic chemotherapy. However, various 
complications have been reported, with an overall incidence 
ranging from 0.4% to 29% [2-4].

The main complications associated with implantable venous 
ports include infection, thrombosis, catheter occlusion, 
extravasation, and catheter migration [1,5,6], among which 
infection is the most common. Catheter-related bloodstream 
infections occur in 2.4–16.4% of cases [4,7-11].

A port system is a catheter inserted into a central vein or cavity 
and connected to a titanium chamber implanted under the skin. 
This system allows for long-term infusions and repeated access 
without damaging the vein.

A port system is typically implanted for 3–5 years but may 
remain in place longer until the physician decides that treatment 
is complete and removal is necessary. The system is implanted 
only once, thereby eliminating the risk of repeated venous injury 
associated with multiple catheter insertions.

Due to their compact size, port systems allow patients to 
maintain a normal lifestyle, including daily activities, hobbies, 
and social interactions. Direct access to the port—and thus 
to the vein—is easier, faster, and less painful than traditional 
intravenous access, improving patient comfort, especially 
during multiple and prolonged chemotherapy courses.

When the integrity of the skin and mucous membranes is 
compromised, normal microflora may become pathogenic, 
leading to the development of both local infections (phlebitis, 
wound suppuration, abscess formation, etc.) and systemic 
infections.
Objective.

To describe a clinical case of infection associated with a port 
system in an oncology patient.
Clinical Case Description.

Patient B., born in 1965, was admitted with complaints of 
intermittent chills for 2–3 months, fever up to 38°C, recurrent 
epigastric pain, heaviness in the right upper quadrant, marked 
weakness, and decreased appetite.

Medical history since 2012, the patient has been under 
oncological follow-up for right breast cancer (c-r) T2N0M0G3. 
The patient underwent comprehensive treatment, including 
breast-conserving surgery.

Histological findings: infiltrating ductal carcinoma G3 with 
tumor emboli in vessels. Lymph nodes without metastases.

Immunohistochemistry (IHC) No. 315-12: ER – 6 points, PR – 
4 points, HER2/neu – 2+, Ki-67 – 30%, Hercep test – 0 points.

PET-CT dated 08.12.2023: no signs of recurrence in the 
breast; no inflammatory lesions or metastases in the lungs. 
Metabolically active liver metastases were detected (segment 
V: 22×21 mm; segment VI: 14×15 mm). A metabolically active 
lymph node in the hepatic hilum (12×8 mm) was also identified.

Due to ongoing active metastatic liver disease, a liver biopsy 
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was performed in March 2024 to determine targeted therapy 
options.

Cytology (liver tumor smears) dated 06.03.2024: Conclusion 
No. 2017–2019. Cytogram consistent with metastatic carcinoma.

For chemotherapy administration, a port system was implanted 
in the left chest (subclavian vein).

Multidisciplinary team decision dated 24.01.2025 (KazNIIOIR): 
based on clinical, histological, immunohistochemical, and 
imaging data, as well as PET-CT (29.02.2024) and FMI 
(09.12.2021), a BRAF gene mutation (14G32+1 > A) was 
identified. Targeted therapy with tyrosine kinase inhibitors 
(BRAF inhibitors) was recommended.

From 13.03.2024 to 13.05.2024, the patient received therapy 
with Tafinlar 150 mg and Mekinist 2 mg.

The patient also independently consulted a professor in Turkey 
(19.05.2024). Based on genetic testing (December 2021) 
confirming a BRAF V600E mutation, continuation of therapy 
with Mekinist + Tafinlar was recommended.

During treatment, the patient developed pronounced 
intoxication symptoms and was referred for further evaluation. 
CT of the abdomen with contrast during therapy showed an 
increase in the size and number of liver metastases.

Due to persistent chills, hyperthermia, and severe asthenia, the 
patient was hospitalized for further evaluation and determination 
of treatment strategy.
Physical Examination:

Height: 170 cm
Weight: 70 kg
BMI: 24.22 (normal range)
The patient’s general condition was of moderate severity due 

to the underlying disease, intoxication, anemia, and asthenic 
syndrome.

Consciousness was clear; the patient was adequate but 
emotionally labile. Body temperature at examination: 36.6°C.

Skin and visible mucous membranes were of normal color. 
A subcutaneous port system was located in the left subclavian 
region, with no visible abnormalities of the overlying skin.

Oropharynx: normal. Tonsils unchanged. Lymph nodes not 
enlarged.

Chest: normal shape. Percussion: clear pulmonary sound.
Lungs: vesicular breathing, no wheezing. Respiratory rate: 16/

min.
Heart: clear sounds, regular rhythm. Heart rate: 80/min. Blood 

pressure: 110/80 mmHg. Pulse: satisfactory.
Tongue: slightly dry, coated with white plaque at the root.
Abdomen: normal shape, soft, non-tender on palpation, no 

peritoneal irritation signs.
Liver enlarged (right lobe +4–5 cm), dense. No ascites. Spleen 

not palpable.
Bowel movements regular. Gas passage normal. Diuresis 

preserved.
Neurological Status:

Coordination tests performed confidently. Autonomic and 
emotional status labile. No peripheral edema. Musculoskeletal 
system without pathology.
Local Status:

The right breast is reduced in size due to prior surgery. 
Postoperative scar without abnormalities (Tables 1 and 2).

Instrumental Findings:
EGD (14.02.2025): Non-erosive reflux esophagitis, cardia 

insufficiency, superficial antral gastritis (exacerbation), 
duodenogastric bile reflux.

CT scan of the abdominal cavity (26.12.2024): Signs of 
hepatomegaly, metastases in both right and left liver lobes; 
compared with CT from 05.07.2024 — disease progression with 
increased size and number of liver metastases.

Chest CT (26.12.2024): Nodule in the lower lobe of the left 
lung, osteoblastic lesions of the skeletal bones; no changes 
compared to previous CT.

Pelvic CT (26.12.2024): Osteosclerotic lesions in the iliac 
bones, S1 vertebra, and right pubic bone; no changes compared 
to previous CT.

Contrast-enhanced CT of the abdomen (17.02.2025): Metastatic 
involvement of the liver and skeletal bones, hepatomegaly, 
portal hypertension, thickened gallbladder wall with bile stasis, 
left kidney parenchymal cyst (Bosniak I), lymphadenopathy of 
the abdominal and retroperitoneal lymph nodes.

Chest X-ray (18.02.2025): Chronic bronchitis, enlargement 
of the left ventricle. A left subclavian catheter is in place with 
satisfactory positioning. Right costophrenic sinus obliterated.
Clinical Decision and Surgical Intervention:

Considering the patient’s complaints, medical history, 
diagnostic work-up for fever of unknown origin, and laboratory 
findings (leukocytosis, elevated ESR, high CRP levels, and 
critically elevated procalcitonin — a marker of sepsis; normal 
0–0.05 ng/mL, ≥10 ng/mL indicating severe sepsis), it was 
decided to remove the potentially infected subcutaneous venous 
port under local anesthesia after obtaining informed consent.

On 18.02.2025, removal of the infected subcutaneous venous 
port was performed. Under X-ray guidance, the catheter tip was 
located in the superior vena cava. After antiseptic preparation, 
infiltration anesthesia was performed using 0.5% novocaine 
solution (30 mL diluted in 100 mL saline).

An incision was made over the port; the skin and subcutaneous 
tissue were dissected bluntly, adhesions were released, and 
fixation sutures were removed. The port was removed under 
angiographic control. Hemostasis was achieved, and the wound 
was sutured.

The removed port was sent to the bacteriological laboratory.
Bacteriological Studies
Blood culture for sterility (25.02.2025): Blood — sterile.
Culture of catheter (24.02.2025):
Identified microorganism: Staphylococcus haemolyticus.

Antibiotic susceptibility:
Sensitive (S): linezolid, tigecycline, amoxiclav, cefuroxime, 

clindamycin, levofloxacin, moxifloxacin, amikacin, 
vancomycin, gentamicin, oxacillin, cefazolin, ceftriaxone, 
ciprofloxacin

Resistant (R): azithromycin, doxycycline, tetracycline, 
ampicillin, benzylpenicillin, erythromycin

Intermediate (I): co-trimoxazole
Treatment and Outcome:

Based on bacteriological results and in consultation with a 
clinical pharmacologist, the patient was prescribed:
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Cefoperazone + Sulbactam, 2 g every 8 hours, intravenous 
infusion (5 doses).

Additionally, medications were prescribed to restore intestinal 
microbiota disrupted by repeated chemotherapy and targeted 
therapy.

During treatment, the patient’s condition significantly 
improved:

Symptoms of intoxication and fever resolved
Clinical and laboratory inflammatory markers normalized
The patient was discharged for further outpatient follow-up 

with an oncologist/chemotherapist, with recommendations for:
•	 correction of intestinal dysbiosis
•	 management of anemia
•	 nutritional support
•	 continuation of specialized cancer treatment (targeted 

therapy/chemotherapy).
Conclusion and Practical Recommendations.

1. Oncology patients may develop infections of the external 
catheter segment, tunnel infections, catheter-associated 
bacteremia, or fungemia, often in combination. Microorganisms 
forming biofilms inside the catheter lumen produce glycocalyx 
(especially coagulase-negative staphylococci), which 
protects them from host immune cells and reduces antibiotic 
effectiveness.

2. Staphylococcus haemolyticus, identified in the patient’s 
port system, is an opportunistic pathogen capable of causing 
inflammatory and infectious reactions. It colonizes the skin 
and mucous membranes and may remain asymptomatic in 
healthy individuals but can cause disease when immunity is 
compromised, including endocarditis, erysipelas, postpartum 
sepsis, pneumonia, and others.

3. Evidence of tunnel or periprostatic (peripheral port) 
infection, septic emboli, or catheter-associated hypotension are 
indications for urgent catheter removal along with immediate 

antibiotic therapy. Preventive strategies include antibiotic-
impregnated catheters, rotation of antibiotics in multi-lumen 
catheters, and antibiotic-containing heparin solutions.

4. Oncology patients often receive prolonged broad-spectrum 
antibiotic therapy due to pancytopenia, extensive and combined 
surgical procedures, and intraoperative treatments. Irrational 
antibiotic use (e.g., in contamination without infection or 
prolonged postoperative use) leads to destruction of normal 
microflora and replacement with pathogenic strains.

5. Chemoradiotherapy often precedes surgery and 
damages not only tumor cells but also healthy immune cells. 
Polychemotherapy suppresses hematopoiesis, leading to 
leukopenia and thrombocytopenia. Infection risk depends on 
the severity and duration of neutropenia.

6. Tumor tissue, especially with necrosis, serves as a nutrient 
medium for microorganisms, increasing infection risk.

7. During surgical interventions, microorganisms may enter 
sterile tissues, causing contamination and altering immune 
responses, which predisposes to postoperative infections.

8. Many chemotherapy regimens include corticosteroids, 
which have strong immunosuppressive effects by inhibiting 
complement-induced granulocyte aggregation, thereby 
increasing infection risk.

Oncology patients with implantable devices such as port 
systems and central venous catheters require especially careful 
strategies for the prevention and treatment of infectious 
complications. These infections are often caused by multiple 
microorganisms, making treatment complex and requiring 
coordinated work among clinicians, microbiologists, and 
clinical pharmacologists.
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Parameter On admission 
(18.02.2025, No. 80010336)

During hospitalization 
(20.02.2025, No. 80011757)

At discharge 
(24.02.2025, No. 80010410)

WBC (leukocytes) 11.64 ×10⁹/L 7.45 ×10⁹/L 10.8 ×10⁹/L
RBC (erythrocytes) 3.76 ×10¹²/L 3.76 ×10¹²/L 3.51 ×10¹²/L
Hemoglobin (HGB) 10.9 g/dL 10.9 g/dL 10.0 g/dL
Platelets (PLT) 142 ×10⁹/L 133 ×10⁹/L 194 ×10⁹/L
ESR 40 mm/h 57 mm/h 28 mm/h

Table 1. Blood Parameters.

Parameter
On admission
18.02.2025
№80010336

During hospitalization
20.02.2025
 №80011757

At discharge
24.02.2025
№80010410

Total protein 54.8 g/L 51.3 g/L 62.4 g/L
Albumin 31.8 g/L 30.1 g/L 41.7 g/L
Urea 2.9 mmol/L 2.0 mmol/L 2.0 mmol/L
Creatinine 53 µmol/L 48 µmol/L 53 µmol/L
ALT 111 U/L 56 U/L 28 U/L
AST 382 U/L 130 U/L 92 U/L
Total bilirubin 25.0 µmol/L 10.1 µmol/L 256.0 µmol/L
Alkaline phosphatase 370 U/L 408 U/L 287 U/L
GGT 543 U/L 437 U/L —
C-reactive protein (CRP) 133.9 mg/L 106.6 mg/L 26.6 mg/L

Table 2. Biochemical Parameters.



398

2. Nakamura T, Sasaki J, Asari Y, et al. Complications 
after implantation of subcutaneous central venous ports 
(PowerPort®). Ann Med Surg (Lond). 2017;17:1-6.
3. Kakkos A, Bresson L, Hudry D, et al. Complication-related 
removal of totally implantable venous access port systems: does 
the interval between placement and first use and the neutropenia-
inducing potential of chemotherapy regimens influence their 
incidence? A four-year prospective study of 4045 patients. Eur J 
Surg Oncol. 2017;43:689-695.
4. He E, Ye K, Zheng H. Clinical effect and safety of venous 
access ports and peripherally inserted central catheters in patients 
receiving tumor chemotherapy: a systematic review and meta-
analysis. Annals of Palliative Medicine. 2021;10:9105-9113.
5. Загал А, Халиф М, Мукерджи Д, et al. и др. Обновленная 
информация о полностью имплантируемых устройствах для 
венозного доступа. Хирургическая онкология. 2012;21:207-
215.
6. Gupta N, Pandey AK, Dimri K, et al. Chemotherapy 
extravasation from a Chemo port. Journal of Cancer Research 
and Therapeutics. 2022;18:S507-S508.
7. Mittal GS, Sundriyal D, Naik NB, et al. Totally implantable 
venous access device (chemoport) in oncology: study of 168 
polyurethane chemoport catheter system. South Asian Journal 
of Cancer. 2021;10:261-264.
8. Chrisanthopoulou P, Iconomou G, Assimakopoulos K, et 
al. Health-related quality of life in patients with solid tumors 

receiving implantable venous access ports for chemotherapy: 
a prospective randomized controlled trial. European Journal of 
Oncology Nursing. 2023;67:102445.
9. Farshidmehr P, Omrani Z, Cheraghali R. Totally implanted 
chemotherapy port catheters: literature review and report of four 
cases. Journal of Surgical Case Reports. 2021;2021:rjab194.
10. Chen H, Yamane T, Haruyama T, et al. Predictors of central 
line-associated bloodstream infections in cancer patients 
undergoing chemotherapy through implanted venous access 
ports: a retrospective, observational study. Translational Cancer 
Research. 2023;12:3538-3546.
11. Li Y, Guo J, Zhang Y, et al. Complications from port-a-cath 
system implantation in adults with malignant tumors: A 10-
year single-center retrospective study. Journal of Interventional 
Medicine. 2022;5:15-22.
12. Chaudhry D, Lalwani L, Manjunath B.G. Sepsis in Cancer 
Patient. Onco-critical Care: An Evidence-based Approach. 
Singapore: Springer Nature Singapore. 2022:157-170.
13. Kabra V. Chemoport (TIVADs—Totally Implantable 
Venous Access Devices): Complications and Management. 
Complications of Cancer Therapy: Best Practices in Prevention 
and Management. Singapore: Springer Nature Singapore. 
2024:315-327.
14. Kshirsagar A, Kannur S. A Comparative Study of Chemoport 
Versus Peripheral Venous Access in Breast Cancer Patients. 
Surgical Chronicles. 2023;28:1.


	Title

