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The complete recanalization of PICC-related venous
thrombosis in cancer patients: A series of case reports
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Abstract. In this study, cancer patients with venous throm-
bosis associated with the use of peripherally inserted central
catheters (PICCs) underwent complete recanalization by the
administration of Panax notoginseng saponins (PNS), which
vary from heparin or urokinase in that they do not have the
same risks associated with thrombolysis, including bleeding.
To the best of our knowledge, this is the first study concerning
the treatment of cancers with PNS to be reported in the litera-
ture. Three cancer patients aged 30-50 years old, two females
and one male, were subjected to chemotherapy. On the first day
of chemotherapy, a PICC was inserted into the right basilic
vein with its tip in the superior vena cava. On the third day of
chemotherapy, pain, swelling and skin flushing started. In the
following days, particularly days 10-13, a Doppler ultrasound
examination confirmed a long thrombus along the PICC line
in the axillary vein and brachial veins in each patient. The
patients rejected the insertion of an inferior vena cava filter, and
neither heparin nor urokinase were administered due to contra-
indications. An injection of PNS (200 mg) was administered
every day. On days 20-28 of chemotherapy, the thrombus in the
axillary and brachial veins disappeared in the three patients.
It was concluded that PNS promote blood circulation, which
prevents blood stasis and reduces the toxicity of cisplatin.
The results suggest that PNS are a feasible and effective
treatment option for many types of cancer, but have a broader
clinical impact on cancer patients with PICC-related venous
thrombosis. Therefore, this study is an original case report of
particular interest to cancer patients with PICC-related venous
thrombosis.
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Introduction

Superficial veins are often damaged by chemotherapy in
patients with malignant tumors. Peripherally inserted central
catheters (PICCs) are favored clinically as they cause minimal
vascular damage, particularly in the chemotherapy of patients
with malignant tumors (1). However, certain patients experi-
ence complications, including deep vein thrombosis, infection
and pulmonary embolisms. Therefore, a number of manage-
ment strategies have been recommended in order to prevent
and treat these complications (2). Heparin and urokinase have
been widely used to prevent these side-effects (3); however,
certain patients may not be treated with heparin or urokinase
due to contraindications.

To the best of our knowledge, no studies are currently avail-
able regarding the contraindications of heparin or urokinase
in PICC-related venous thrombosis in cancer patients. In the
present study, the use of Panax notoginseng saponins (PNS) to
treat PICC-related venous thrombosis in cancer patients was
investigated.

Case reports

A 50-year-old female with cervical cancer, a 31-year-old
female with brain metastases and a 47-year-old male with lung
cancer were admitted for chemotherapy. All patients were
Cantonese. The cervical cancer patient had irregular vaginal
bleeding and the lung cancer patient had hemoptysis. Written
informed consent was obtained from all patients. This study is
approval by by the ethics committee of the Affiliated Wujing
Hospital of Guangzhou Medical College.

On the first day of chemotherapy, the hemoglobin levels
of the patients were in the range of 101 to 142 g/, while the
white blood cell counts were 4.8-7.8x10° cells/l and the platelet
counts were 102.5-204x10%/1. A 4-F double lumen PICC was
inserted into the right basilic vein on the first day of chemo-
therapy with its tip in the superior vena cava. On the third day
of chemotherapy, pain, swelling and skin flushing began in the
upper right extremity at the puncture site in all three patients.
The following day, one patient had a fever of 38.5°C and
aspirin was administered. On days 10-13 of chemotherapy,
Doppler ultrasound examination confirmed a long thrombus
along the PICC line in the axillary and brachial veins in the
three patients (Fig. 1). The patients rejected the insertion of
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Figure 1. Color doppler ultrasound displays venous thrombosis in the bra-
chial vein.

Figure 2. Color doppler ultrasound reveals that the brachial vein static wall
is smooth and the thrombus has disappeared. Same patient as shown in Fig 1.

an inferior vena cava filter. The patients were administered
a recombinant tissue plasminogen activator, and a mean
platelet count of 28x10%/1 and contraindications for heparin or
urokinase were observed. A complete blood count revealed
that the hemoglobin level was 118-132 g/l and the white blood
cell count was 8.02-12.8x10° cells/l. The patients were treated
with an injection of ceftazidime 1.0 g every 12 h, 50 mg asprin
administered orally and a 200 mg injection of PNS every
day. On days 20, 27 and 28 of chemotherapy, the thrombus in
the axillary and brachial veins disappeared in a 50-year-old
female with cervical cancer, a 31-year-old female with brain
metastases and a 47-year-old male with lung cancer, respec-
tively (Fig. 2). The cost of the PNS treatment was ¥1290.3,
which is lower than that of urokinase (¥2581.2).

Discussion

PICCs are favored clinically as they cause minimal vascular
damage, particularly in the chemotherapeutic treatment of
malignant tumors (1). However, in certain patients, complica-
tions, including deep vein thrombosis, infection and pulmonary
embolisms occur. Therefore, numerous management strategies
have been recommended in order to prevent and treat these
complications. Previous studies have demonstrated that the
time, size and repeated intubation of PICCs increase the risk
of venous thrombosis (4-6). We identified that pain, swelling
and skin irritation were key factors in the formation of vein
thrombosis.
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We have considered three options for the management of
patients with PICC-related thrombosis: surgery, interventional
radiology-guided clot retrieval and thrombolysis. A surgical
consultant deemed that the patients were not suitable candi-
dates for surgery, as they had coronary heart disease and
diabetes. The three patients did not wish to undergo inter-
ventional radiology to investigate the possibility of removing
the clot. Consequently, we considered systemic thrombolysis
as a treatment strategy for the patients. The patients were
not suitable for treatment with heparin or urokinase due to
contraindications, including irregular vaginal bleeding and
hemoptysis. Therefore, heparin and urokinase were not used
due to the risks associated with bleeding, hematoma and
intracranial hemorrhage. Treatment with PNS was selected, as
PNS promote blood circulation, which prevents blood stasis
and may clean and activate the channels and collaterals (7).
A previous study has demonstrated that PNS enhance the
cytotoxicity of cisplatin by increasing the gap junction and
intercellular communication (8). The PNS treatment is low in
cost and easy to administer. PNS have been widely used in the
treatment of patients with cerebral and myocardial infarction
in China. On average by day 25 of chemotherapy, complete
recanalization of the vein was observed.

In conclusion, our results suggest that PNS are a feasible
and effective treatment option for various types of cancer,
but have a broader clinical impact on cancer patients with
PICC-related venous thrombosis. Therefore, this study is an
original case report of interest to cancer patients with PICC-
related venous thrombosis.

Acknowledgements

The authors would like to thank Li Feng for helping to prepare
this manuscript.

References

1. Kim HJ, Yun J, Kim HJ, ez al: Safety and effectiveness of central
venous catheterization in patients with cancer: prospective
observational study. J Korean Med Sci 25: 1748-1753, 2010.

2. McGee DC and Gould MK: Preventing complications of central
venous catheterization. N Engl J Med 348: 1123-1133, 2003.

3. Muller C, Jacquier A, Varoquaux A, et al: Urokinase in the
management of occluded PICC lines. J Radiol 91: 287-291, 2010
(In French).

4. Worth LJ, Seymour JF and Slavin MA: Infective and thrombotic
complications of central venous catheters in patients with
hematological malignancy: prospective evaluation of nontunneled
devices. Support Care Cancer 17: 811-818, 2009.

5. Burns KE and McLaren A: Catheter-related right atrial thrombus
and pulmonary embolism: a case report and systematic review of
the literature. Can Respir J 16: 163-165, 2009.

6. Vidal V, Muller C, Jacquier A, et al: Prospective evaluation of
PICC line related complications. J Radiol 89: 495-498, 2008
(In French).

7.Zhang JS, He QY, Huang T and Zhang BX: Effects of
panax notoginseng saponins on homing of C-kit* bone
mesenchymal stem cells to the infarction heart in rats. J Tradit
Chin Med 31: 203-208, 2011.

8. Yu ML, Zhang CL, Yuan DD, Tong XH and Tao L:
Panax notoginseng saponins enhances the cytotoxicity of
cisplatin via increasing gap junction intercellular communi-
cation. Biol Pharm Bull 35: 1230-1237, 2012.



