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Background Chemoport (totally implantable venous access device) and its cathe-
ter system are used to administer long-term chemotherapy in cancer patients. The 
objective of this study was to analyze the complications associated with chemoport 
insertion in various cancer patients.
Material and Methods A total number of 168 chemoports along with polyurethane 
catheters were inserted in various cancer patients over a period of 3 years. 9.6 F poly-
urethane catheters were put by a team of surgical oncologists in operation theater 
under general or local anesthesia. Analysis of the complications was done until the 
chemoport was removed due to any reason.
Results Out of 168 patients, 30 (17.85%) developed complications. Complications 
included arterial puncture, malposition of the catheter tip, pneumothorax, hematoma, 
seroma, deep vein thrombosis, fracture of the catheter, a reversal of port, infections, and 
thrombosis of the catheter. Only a few required premature port and catheter removal.
Conclusion There was a low rate of complications associated with chemoport using a 
polyurethane type of catheter system. However, infection-related complications were 
comparatively more common in our series. Chemoport requires expert handling, patient 
education, strict follow-up, and dedicated teamwork to minimize complications.

Abstract

Introduction
Totally implantable venous access device (TIVAD) or the che-
moport was introduced in the year 1982 among patients of 
cancer for the administration of intravenous (IV) chemo-
therapy. It was then possible to deliver highly vesicant che-
motherapy drugs with minimum morbidity.1 Other uses of 
chemoport are the administration of parenteral nutrition, 
blood products transfusion, antibiotics and IV fluid admin-
istration, and repeated venous sampling, thus avoiding 

frequent cannulation.2,3 Chemoport has a long dwell time 
and thus prone to complications. Minor complications like 
hematoma, ecchymosis at the puncture site, and inability 
to withdraw blood occur frequently but these are of lesser 
clinical significance as they cause minimal morbidity to the 
patient. Major complications like venous thrombosis, pneu-
mothorax, infection, fracture of the catheter, or malfunction 
are of major clinical significance, as they may require prema-
ture removal of the chemoport.
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Myeloid sarcoma (MS) is a malignant extramedullary tumor consisting of immature 
cells of myeloid origin. It may precede, present concurrently or follow acute myeloid 
leukemia (AML) in de novo case or may also be present and might be the only mani-
festation of recurrent AML, myelodysplastic syndrome, or chronic myeloid leukemia. 
It frequently involves skin, orbit, bone, periosteum, lymph nodes, and gastrointestinal 
tract, soft tissue, central nervous system, and testis. Because of its different localiza-
tion and symptoms, and the lack of diagnostic algorithm, MS is a real diagnostic chal-
lenge particularly in patients without initial bone marrow involvement. The correct 
diagnosis of MS is important for optimum therapy, which is often delayed because 
of a high misdiagnosis rate. We reported three cases of MS derived from spine pre-
sented with back pain, paraplegia, paraparesis, respectively, and reviewed the relevant 
literature.
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Introduction

In 1811, myeloid sarcoma (MS) was described for the first 
time by Burns. Afterward, in 1853, King called the disease 
chloroma due to its greenish appearance.1 MS, also known as 
granulocytic sarcoma, is an extramedullary tumor composed 
of mature or immature myeloid blast cells.2 According to the 
World Health Organization, MS is categorized as a subtype 
of acute myeloid leukemia (AML).3 The MS can arise before 
the diagnosis of intramedullary AML without evidence of 
blood or bone marrow disease, which is defined as isolated, 
primary, or nonleukemic MS.4 The isolated MS is a rare dis-
ease with an incidence of 2 in 1,000,000 adults,5 accounting 
for only 0.7% of all AML cases.4 According to a large study of 
746 patients in a national dataset,6 isolated MS may develop 
at any anatomical site, and the most common site is the soft 
tissues (31.3%). By contrast, only 4.9 to 6.6% of isolated MS 
are derived from the bone.4,6 Especially, isolated MS involving 
the spine is extremely rare. Here, we report three cases of MS 

from spine presented with back pain, paraplegia, paraparesis, 
respectively, and review the relevant literature. This study 
was approved by the institutional review board.

Case 1
A 47-year-old male presented with back pain radiating to 
right lower limb for the last 6 months. He also complained 
of anorexia and weight loss of ~5 kg. Physical examinations 
revealed that mild-to-moderate tenderness on sacral region 
with a very mild bulging with firm consistency. Blood reports 
including complete blood count, renal function test, and liver 
function test were normal.

Computed tomographic (CT) scan of thorax, abdomen, 
and pelvis showed presence of ill-defined lytic lesion with 
soft tissue component measures 112 × 86 × 155 mm, which 
involves adjacent paraspinal muscles from L4 to S5 vertebrae 
on left side (►Fig.  1A–C). Biopsy of lesion revealed MS on 
immunohistochemistry. Bone marrow was normocellular 
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Chemoport insertion is routinely being practiced by 
surgical oncologists at Dharamshila Hospital and Research 
Centre for more than 10 years. Scarcity of data on the study 
of polyurethane catheter systems led to the inception of this 
study. The objective of this study was to analyze the outcome 
and complications related to polyurethane catheter system 
among a variety of cancer patients.

Methods
This study was performed over a period of 3 years in 
168 patients diagnosed with various solid organ and hema-
tological malignancies (►Table 1). The primary indication of 
chemoport insertion was the requirement of long-term che-
motherapy among the various cancer patients. Inclusion cri-
teria included: 1) patient within the 13 to 75 years age group 
with a diagnosis of malignancy; 2) expected survival of 
3 months or more with a treatment plan of IV chemotherapy.

All polyurethane chemoport catheters were put in the 
operating room by surgical oncologists on the opposite side 
of disease in breast cancer patients and right subclavian 
vein in other cancer patients either under general anes-
thesia at the time of primary surgery or under local anes-
thesia in other patients. A single chamber chemoport with 
a 9.6 F polyurethane catheter was used. We inserted the 
needle in the deltopectoral groove, punctured the subclavian 
vein blindly (or under sonographic guidance, if required), 
and put the guidewire into the vein. A dilator and peel-away 
sheath were threaded over the guidewire, and polyurethane 
catheter was placed using Seldinger’s technique under the 
guidance of fluoroscopic “C” arm. A separate incision of size 
approximately 3 cm was made on the chest wall at the level 
of 2nd rib. A subcutaneous pocket was made for chemoport 
chamber, and catheter brought out in this wound with the 
help of a tunneller. The length of the catheter was measured 
at 0.5 cm below the tip of a curved artery placed at the ster-
nomanubrial joint and confirmed in the ‘C’ arm. We attached 
the catheter with the chemoport and checked the backflow. 
Heparinized saline was used to flush the port and catheter. 
Huber’s needle was put if the patient required chemotherapy 
in the same sitting.

In our institution, we routinely do a chest X-ray in each 
patient to diagnose early complications. We start chemother-
apy on the same day, if required, after viewing the chest X-ray.

Patients were followed-up till removal of the chemoport 
due to any reason like completion of chemotherapy, compli-
cations requiring premature removal, or patient’s will.

The study was approved by the Institutional Ethics 
Committee.

Results
The median age was 41.6 (range 13–64) years. Out of 
168 chemoports inserted, 30 (17.85%) complications were 
registered (►Table 2). Six (3.57%) were early (within 4 weeks 
of placement of port) and 24 (14.28%) late complications 
(after 4 weeks).

Our two patients had malposition of the tip of the cathe-
ter; one in the ipsilateral internal jugular vein (►Fig. 1) and 
in one case tip was reversed in the opposite subclavian vein. 
Reexploration was done in the first case and the tip location 
was corrected. The patient who had the catheter tip in the 
opposite subclavian vein continued with chemotherapy but 
blocked her catheter after two cycles of chemotherapy, so her 
catheter was changed under local anesthesia.

Table 1  Various malignancies

Malignancies n (%)

1. Breast 141 (83.92)

2. Lung 09 (5.35)

3. Gastrointestinal 8 (4.76)

4. Leukemia 6 (3.57)

5. Ovary 4 (2.38)

Total 168

Table 2  Complications

Complications n = 168 (%)

1. Malposition of catheter tip 2 (1.19)

2. Pneumothorax 1 (0.59)

3. Hematoma, seroma 2 (1.19)

4. Deep vein thrombosis 1 (0.59)

5. Fracture of catheter 1 (0.59)

6. Reversal of port 1 (0.59)

7. Excess length of catheter 1 (0.59)

8. Infective complications 16 (9.52)

9. Catheter kinking 1 (0.59)

10. Catheter obstruction 4 (2.38)

Total 30 (17.85)

Fig. 1 Catheter in the right internal jugular vein.
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Hematoma and seroma occurred as early complications 
in two patients, and both were resolved after aspiration and 
pressure dressings.

Pneumothorax occurred in one patient diagnosed on 
postoperative chest X-ray (►Fig. 2), which resolved sponta-
neously on conservative treatment only.

Patient of subclavian vein thrombosis presented with pain 
and swelling in the involved arm. She was diagnosed with 
venous Doppler study and her catheter was removed. The 
patient was advised low-molecular heparin.

Reversal of port is a rare complication. It can be diagnosed 
clinically by fingertips only and cannot be diagnosed by any 
imaging modality. It occurred in one patient and required 
opening of the wound, correction of the port, and resuturing 
of the wound under local anesthesia.

Fracture of the catheter (pinch-off syndrome) occurred 
in one patient after 110 days of chemoport placement. The 
catheter was found coiled in the right ventricle. The catheter 
was removed successfully by an interventional radiologist.

One patient had the tip of the catheter in the right ven-
tricle diagnosed on postoperative chest X-ray (►Fig.  3). 
Correction of catheter length was done in the same admis-
sion under local anesthesia.

Excessive angulation or kinking of the catheter is suspected 
by the absence of blood backflow and can be readily seen on 
X-ray (►Fig. 4). This may be due to either technical failure or 
characteristics of the catheter (thin-walled and malleable). It 
leads to nonfunctioning and premature removal of port.

Thrombosis of the catheter is a late complication, which 
occurred in five patients. In this, there is the formation of 
thrombus at the tip and a layer of fibrin on the external surface 
of the catheter. We tried to clear the thrombus with flushing 
and fibrinolytic agents but were unable to open the blockage 
in three patients, who required premature removal of the port

Infective complications occurred in 16 (9.52%) patients. 
Out of 16 patients, 3 had port site infection and presented 

with pain and swelling. Chemoport was removed promptly 
in all 3 patients and antibiotics were administered as per the 
antibiogram. The other 13 had suspected catheter-related 
infection with a normal chemoport site. Paired blood cul-
ture for differential time to positivity (DTP) was sent.  
DTP was suggestive of catheter-related infection in 9 patients. 
Appropriate antibiotics were administered as per the anti-
biogram after the removal of the chemoport.

Out of 168 chemoports inserted, 17 (10.1%) were removed 
prematurely due to mechanical or infective complications.

Discussion
In cancer patients, long-term access to the venous system for 
administration of chemotherapy is required as chemotherapy 

Fig. 2 Right pneumothorax.

Fig. 3 Catheter tip in the right ventricle.

Fig. 4 Excessive angulation of the catheter.
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is administered in multiple cycles. Moreover, the vesicant 
nature of chemotherapeutic agents, frequent venous sam-
pling, and the administration of parenteral supportive care 
at frequent intervals makes it necessary to have a long-term 
venous access system. After the advent of chemoport, all these 
can be achieved with minimal and acceptable complications 
and high-patient satisfaction. We conducted this study among 
various cancer patients like breast, lung, gastrointestinal, leu-
kemia, and ovary cancer. We had the maximum number of 
breast cancer patients in our series. These patients require spe-
cial consideration as after surgery with axillary lymph node 
dissection, venous access is avoided in the ipsilateral limb.

There are two types of catheter systems polyurethane 
(open) and Groshong’s (valved), which are available with the 
same type of chemoport. Groshong’s catheter has a valve at 
the tip. The opening of the valve is dependent on the appli-
cation of either negative or positive pressure. In resting con-
ditions, the valve remains closed and there is theoretically 
less chance of formation of thrombus at the catheter tip and 
hence fewer thrombotic complications. However, it has been 
demonstrated that the use of a Groshong’s catheter is not 
superior to an open catheter system in terms of early and late 
complications related to the device and its use.4

Our success rate of blind cannulation of the subclavian 
vein was 97.02% (163 out of 168 patients), as ultrasound (US) 
guidance was required only in 5 (2.97%) patients. Presently, 
US-guided puncture of the subclavian vein is a safe technique 
and standard of care as it has a low periprocedural complica-
tions rate.5

In our study, infective complications were higher (9.52%) 
as compared with other studies (4.3%).6 Chemoport han-
dling should be done by a trained health care worker only. 
Appropriate and aseptic handling of chemoport does not lead 
to increased infective complications, even if the chemother-
apy is administered at home.7 Prophylactic antibiotics have 
been used by some authors to reduce these complications. 
However, there is no clear evidence showing any decrease in 
the infection rates.8,9

Many patients prefer peripheral cannula for chemother-
apy rather than chemoport due to financial reasons. The diffi-
culty in finding the peripheral veins for cannulation is related 
to the number of chemotherapy cycles given to the patient. 
Chemoport placement by surgeons had been reported to be 
more cost-effective than when interventional radiologists 
perform this procedure.10

Chemoport should be removed after some time when treat-
ment had completed. This may vary in different institutions. 
Ignatov et al reported that 74% of patients wanted to keep che-
moport in situ for further use.11 Contrary to this, Kreis et al 
recommended prompt removal of chemoport after treatment, 
as it requires periodic flushing and adds to the overall cost.12

Conclusion
Complication rates are low with polyurethane catheter sys-
tem. Placement of chemoport and its maintenance requires 
a dedicated team approach along with patient education and 

follow-up. Early identification of complications and proper 
management is necessary to avoid morbidity and mortality 
associated with its use.
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Myeloid sarcoma (MS) is a malignant extramedullary tumor consisting of immature 
cells of myeloid origin. It may precede, present concurrently or follow acute myeloid 
leukemia (AML) in de novo case or may also be present and might be the only mani-
festation of recurrent AML, myelodysplastic syndrome, or chronic myeloid leukemia. 
It frequently involves skin, orbit, bone, periosteum, lymph nodes, and gastrointestinal 
tract, soft tissue, central nervous system, and testis. Because of its different localiza-
tion and symptoms, and the lack of diagnostic algorithm, MS is a real diagnostic chal-
lenge particularly in patients without initial bone marrow involvement. The correct 
diagnosis of MS is important for optimum therapy, which is often delayed because 
of a high misdiagnosis rate. We reported three cases of MS derived from spine pre-
sented with back pain, paraplegia, paraparesis, respectively, and reviewed the relevant 
literature.
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Introduction

In 1811, myeloid sarcoma (MS) was described for the first 
time by Burns. Afterward, in 1853, King called the disease 
chloroma due to its greenish appearance.1 MS, also known as 
granulocytic sarcoma, is an extramedullary tumor composed 
of mature or immature myeloid blast cells.2 According to the 
World Health Organization, MS is categorized as a subtype 
of acute myeloid leukemia (AML).3 The MS can arise before 
the diagnosis of intramedullary AML without evidence of 
blood or bone marrow disease, which is defined as isolated, 
primary, or nonleukemic MS.4 The isolated MS is a rare dis-
ease with an incidence of 2 in 1,000,000 adults,5 accounting 
for only 0.7% of all AML cases.4 According to a large study of 
746 patients in a national dataset,6 isolated MS may develop 
at any anatomical site, and the most common site is the soft 
tissues (31.3%). By contrast, only 4.9 to 6.6% of isolated MS 
are derived from the bone.4,6 Especially, isolated MS involving 
the spine is extremely rare. Here, we report three cases of MS 

from spine presented with back pain, paraplegia, paraparesis, 
respectively, and review the relevant literature. This study 
was approved by the institutional review board.

Case 1
A 47-year-old male presented with back pain radiating to 
right lower limb for the last 6 months. He also complained 
of anorexia and weight loss of ~5 kg. Physical examinations 
revealed that mild-to-moderate tenderness on sacral region 
with a very mild bulging with firm consistency. Blood reports 
including complete blood count, renal function test, and liver 
function test were normal.

Computed tomographic (CT) scan of thorax, abdomen, 
and pelvis showed presence of ill-defined lytic lesion with 
soft tissue component measures 112 × 86 × 155 mm, which 
involves adjacent paraspinal muscles from L4 to S5 vertebrae 
on left side (►Fig.  1A–C). Biopsy of lesion revealed MS on 
immunohistochemistry. Bone marrow was normocellular 
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