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Abstract

Background: One of the common treatments for cancer is chemotherapy that is usually done by intravenous injection. Central
catheters and portholes are used for the intravenous administration of chemotherapy drugs through peripheral vessels.
Objectives: This study aimed to compare the caring outcomes of the two methods of drug injection through the peripheral vessels
and ports in patients undergoing chemotherapy.
Methods: In this descriptive study, 68 cancer patients admitted to the Hematology and Oncology Wards of Shahid Baghaei Hospital
2 in Ahwaz during three months were evaluated in two groups of 34 patients receiving chemotherapy (one group via ports and one
group via peripheral blood vessels). Data were collected by a questionnaire consisting of two parts: demographic information (sex,
age, and type of disease) and information about the patient’s condition (drug injection method, serum, and catheter number), and
an observational checklist including inflammation rate, drug extravasation, limitation of patient movement, medical expenses, and
patient satisfaction. Data were analyzed using SPSS version 24 software.
Results: According to the results of the study, the two groups were compared in terms of inflammation (P = 0.0001, T = 4.908), drug
extravasation (P = 0.0001, T = 3.872), movement limitation P = 0.000, T = 4.922) the cost of treatment (P = 0.0001, χ2 = 56.973, P =
0.000, and patient satisfaction (P = 0.0001, T = -23.66).
Conclusions: Performing chemotherapy through the port has fewer side effects and brings more comfort to the patients.
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1. Background

Cancer is a disease process that results from abnor-
mal or acquired mutations causing abnormal cell behav-
ior. Cancer does not have a single cause (1), but rather a
set of different causes are involved with different manifes-
tations, treatments, and prognosis (2, 3). The American
Cancer Society estimates the number of new cancer cases
and deaths. It projected 1,762,450 new cancer cases and
606,880 cancer deaths in the United States in 2019 (4). Re-
ports released by the National Cancer Institute show that
1,658,370 new cases of cancer were diagnosed, and 589,430
deaths occurred due to cancer in 2015 (3). According to the
report, the number of cancer cases was estimated at half a
million by 2013, with 90,000 new cases added each year. It
is also estimated that the incidence of cancer will double
in the next 5 to 15 years (5). Therefore, it is expected that

the incidence rate of many cancers will increase in the fu-
ture and the number of new cancers is expected to increase
from 10 million in 2000 to 15 million in 2020, with an esti-
mated 60% of these new cases happening in less developed
sectors of the world (6, 7). Researchers agree that cancer
treatment is medically necessary and that the treatments
used for cancer patients are usually aggressive and severe,
which require a large number of resources. Cancer treat-
ment is very expensive so that it not only threatens well-
being but also endangers financial security (8, 9).

Various methods such as surgery, radiation therapy,
chemotherapy, Hematopoietic Stem Cell Transplantation
(HSCT), temperature elevation, and target-based therapies
can be used to treat cancer, depending on the stage and
medical history of the patients mentioned above (8, 9).
Each method can be used alone or in combination with
other treatment methods. Most of these methods have spe-
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cific side effects that vary according to the type of treat-
ment, the duration, and the amount of drug use (10).

Chemotherapy as a cancer treatment has an impor-
tant role in extending the lifespan of the patients. Dur-
ing the chemotherapy process, cytotoxic drugs are usually
used. The main problem of chemotherapy is the side ef-
fects of drugs that often stop the treatment (11). Approxi-
mately two-thirds of the patients undergo chemotherapy
as an important component of a cancer treatment pro-
gram that can sometimes have many negative effects, such
as nausea, vomiting, fatigue, depression, hair loss, and de-
creased capacity. Cancer patients experience physical and
mental problems such as: variety of infections, oral ul-
cers, anemia, and sleep problems (12). This leads to in-
creased hospitalization costs, reduced performance, and
decreased quality of life (13, 14). Today, there are various
methods of chemotherapy (15). Chemotherapy can be used
in conjunction with surgery, radiation therapy, or both (2).
The goals of chemotherapy include definitive treatment,
control, and relief, which must be realistic because these
goals will determine the drugs used and the severity of
the treatment plan. Chemotherapy agents may be admin-
istered in hospitals, outpatient centers, or even at home.
Chemotherapy drugs are classified into three categories of
non-blistering, irritant, and blistering based on the possi-
ble risk of tissue damage if the drug is inadvertently with-
drawn (16), It includes mild to severe damage to various
parts of the body such as tendons, muscles, nerves and
blood vessels. (16).

Using intravenous devices is nowadays one of the most
common aggressive ways in health care aiming at prescrib-
ing intravenous fluids, medications, blood products, nutri-
tional fluids, and hemodynamic evaluation of critically ill
patients (4, 5). Chemotherapy drugs are injected through
peripheral vessels, implanted intravenous access devices,
or central catheters (1).

The most common method of chemotherapy is periph-
eral vascular injection. Often, a suitable vein is selected at
the patient’s hand or leg. While this method is easy and
fast, it does not require many facilities and is considered to
be the best treatment for many cancer patients. However,
its use causes numerous complications, the most common
of which is phlebitis (17, 18). The rate of infection in periph-
eral arteries with catheters has been reported from 2.3% to
67% (7). This complicates the patient with symptoms such
as pain, warmth, redness, swelling, and stiffness, making
it impossible for the patient to continue infusion through
the vein (8). Researchers have found that the highest in-
cidence of phlebitis occurs within 48 hours after catheter
placement. Therefore, intravenous catheters should be re-
placed during the first 48 hours (19). Changing the injec-
tion site is stressful not only for the patient but also for the

nurse who is primarily responsible for care. In addition, it
saves a lot of money and time. (11).

One of the implanted access devices is the implant
port (20). Unlike the peripheral veins, these veins (central
veins) are not visible and palpable under the skin and are
much larger in diameter. There are such veins through-
out the body, but they are most common in the subclavian
region. The port has a metal or plastic housing that is in-
serted into the chest. The size of the containers available
in the market varies depending on the size and age of the
patient. The top of the chamber is covered by a soft silicone
membrane centered at the needle port (Nidel Haber). The
complex eventually attaches to a polyurethane catheter,
the other end of which is inserted into the central vein (21).
Like any other invasive device, the port may also have prob-
lems such as catheter path obstruction, thrombosis, tor-
sion of the reservoir, infectious problems, and the possibil-
ity of the catheter being separated (20). Numerous studies
have been carried out in this regard, including the Tabari
et al. study, which showed that of 34 patients with port,
four patients had a transient obstruction, and one patient
had catheter obstruction. Infection and inflammation of
the skin of the reservoir were ported out of the port due
to inadequate response to treatment and antibiotic ther-
apy. In other words, 20.58% of the patients had trouble
using the port (22). In another study, Ting Yua Wang et
al. reported a port infection rate in patients with hemato-
logic malignancy ranging from 7% to 19% (23). Research re-
sults indicate no difference in cost between the two meth-
ods of port and peripheral catheter but it is valuable in
terms of survival and stress reduction (24). Despite the
reported results, several studies have reported port com-
plications, including persistent pain, pneumothorax, in-
travenous thrombosis, port infection, dislocation, obstruc-
tion, pinch-off syndrome, and catheter leakage (11).

Since nurses in all hospital departments, clinics, and
even homes have to undergo intravenous injection and
angiocut attachment, and in all hospital shifts, angiocut
care is a component of the nurse’s agenda, intravenous
treatment is one of the most common procedures per-
formed in hospitals around the world (9). Studies have
shown contradictory results regarding the availability of
the vein, costs, aggressive methods, length of stay, and pa-
tient and nurse satisfaction, which can affect patient care
outcomes.22.14.18

The important of challenge is the limited use of ports
compared to peripheral catheters despite 30 years of port
(catheter complications), limited studies of the efficacy of
venous ports, and the task of educating and guiding the
patient in obtaining the best therapeutic-care approach
as well as given the specific role. To provide appropriate
strategies and guidance for patients.
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2. Objectives

This study aimed to compare the health care outcomes
of using two catheter and port catheter in patients under-
going chemotherapy in health centers undergoing treat-
ment at Ahvaz Jundishapur University. The results of this
study can be a documented guideline for suggesting the
use of an appropriate method in chemotherapy.

3. Methods

The present study is a descriptive-analytical study to
compare the caring outcomes of two methods of injection
through ports and peripheral arteries in patients under-
going chemotherapy in Ahwaz health centers in 2017. The
study population included cancer patients undergoing
chemotherapy, referring to Shahid Baqaei 2 educational
center in Ahvaz. After approval of the Ethics Committee
(dated 15/07/96 Code of Ethics: IR.AJUMS.RES.1396.541) and
obtaining permission to perform research, the researcher
prepared a questionnaire, referred to the hospital, and
obtained written consent from the patients. The previ-
ous time he completed the questionnaire. The sample in-
cluded patients who referred to Shahid Baqaei 2 Ahwaz
Medical Center for chemotherapy, had completed at least
one course of chemotherapy, were currently undergoing
chemotherapy, or referred for chemotherapy. Patients who
had received antibiotics or intravenous feeding were ex-
cluded.

Based on statistical calculations and according to the
study by Ge et al. (25), 34 people were determined in each
group (Equations 1-4)

(1)n =

(
z1−α

2
+ z1−β

)2 (
s21 + s22

)
(x1 − x2)

2

(2)s1 = 1.6

(3)x1 − x2 = 1

(4)34n =
(1.96 = 1.28)2

(
1.62 + 0.82

)
(1)2

A total of 68 cancer patients who had undergone
chemotherapy were divided into two equal groups of 34
patients. One group received peripheral vasculature, and
the other group received chemotherapy ports. In this
study, sampling was done in two ways. A convenience sam-
pling method was used in the port group (due to limited
population) and simple random sampling in the venous
group.

The inclusion criteria were an age of 25 - 65 years, hos-
pitalization for chemotherapy, and a minimum treatment
course of three days.

Exclusion criteria included the use of TPN in the treat-
ment and use of peripheral vessels in the patient with the
port from the study.

In this study, patients with peripheral arteries and pa-
tients with ports were evaluated daily for three months
during hospitalization for chemotherapy. Patients were in-
formed that the results of the study would be completely
confidential and used only for research purposes and that
the patient identity would remain confidential for both
groups under study, care was performed by the researcher.,
the researcher was on the site to closely monitor patients’
problems. Patient satisfaction or dissatisfaction was asked
with direct questioning. The location of the catheter was
observed daily. The signs and symptoms of phlebitis were
checked on a checklist, as follows: Grade 0 (no phlebitis):
No pain at the injection site, no redness, swelling, and stiff-
ness of the vein,

Grade1: Erythema or redness in the area of access to the
vessel with or without pain

Grade2: Pain in the area of access to the vessel - ery-
thema, edema, or both.

Grade3: Pain in the area where the vessel reaches -
edema erythema or both - formation of a palpable venous
cord layer (one inch or less).

grade4: Pain in the area of access to the vessel with ery-
thema - Formation of a palpable venous cord layer (more
than an inch) - Purulent discharge and drainage. The cost-
effectiveness was assessed by comparing costs over a treat-
ment period. The probability of chemotherapy leakage
was also assessed in both groups according to the check-
list. Also, the motor constraints caused by the presence of
an angiocut or a port were questioned. Patients’ satisfac-
tion was assessed in both groups. It should be noted that
this article is extracted from a student thesis.

The independent t-test was used to compare the quan-
titative variables between the two groups, and the Mann-
Whitney test was used if the distribution was not normal,
or the qualitative and rank variables would be analyzed.
All analyses were performed with SPSS version 24 software,
and the significance level was set at 0.05.

4. Results

The participants were 68 cancer patients with a mean
and standard deviation of 41.41 and 12.65 years and a mean
and standard deviation of disease history of 2.66 and 1.35
years, respectively. Of them, 36 were female (52.9%), and 32
were male (47.1%). Tables 1 to 5 show the findings of the re-
search hypotheses.
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According to the results in Table 1, the T statistical in-
dex is at the level of P = 0.0001, which is statistically sig-
nificant. Also, the lower limit of the confidence interval
is 1.039, and its upper limit is 2.456, which does not in-
clude zero. These results confirm the first hypothesis of the
study. In addition, according to the results in Table 1, the
mean inflammation rate in the peripheral vascular drug
injection group (1.78) was higher than the mean inflamma-
tion rate in the port injection group (0.03).

According to the results of Table 2, the T statistical in-
dex is at the level of P = 0.0001, which is statistically sig-
nificant. Also, the lower limit of the confidence interval is
0.552, and its upper limit is 1.649, which does not include
zero. These results support the second hypothesis of the
study. In addition, according to the results in Table 2, the
mean of drug leakage in the peripheral vascular injection
group (5.29) was higher than the mean of drug leakage in
the port injection group (4.21).

According to the results in Table 3, the T statistical in-
dex is at P = 0.0001, which is statistically significant. Also,
the lower limit of the confidence interval is -1.188 and the
upper limit is -0.502, which does not include zero. These
results confirm the third hypothesis of the study. In addi-
tion, according to the results in Table 3, the mean patient
satisfaction during mobility and displacement in the drug
injection group via ports (4.73) was higher than the mean
patient satisfaction during the mobility and displacement
in the peripheral vascular drug injection group. (4.21). In
measuring the patients’ movement restriction, their satis-
faction during mobility and mobility was measured, with a
high score indicating high patient satisfaction during mo-
bility and low mobility restriction, and vice versa.

The results in Table 4 indicate that all patients in the pe-
ripheral vascular injection group estimated the cost to be
less than 2000,000 Rials. In port injection patients, 8.8%
of the patients reported a cost of less than 2000,000 Rials
and 91.2% of the patients reported a cost between 200000
- 2000000 Tomans. The results of the Chi-square test
showed a significant difference between the two groups
in terms of cost estimation (P < 0.0001) and thus the two
groups were not homogeneous in terms of costs.

According to the results in Table 5, the T statistical in-
dex is at the level of P = 0.0001, which is statistically signif-
icant. Also, the lower limit value of the confidence inter-
val is -4.2273, and its upper limit is -1.534, which does not
include zero. These results confirm the fifth hypothesis of
the study. In addition, according to the results in Table 5,
the mean of patient satisfaction in the port injection group
(18.73) was higher than the mean of patient satisfaction in
the peripheral vascular injection group (15.82).

5. Discussion

A comparative study was conducted to assess the com-
plication rates of peripheral arteries and ports in patients
with non-hematological malignancies. We demonstrated
a lower occurrence of overall complications, particularly
the late complications, in patients with port devices than
in those with peripheral artery lines. The purpose of this
study was to compare the health care outcomes of the two
methods of injection through ports and peripheral arter-
ies in patients undergoing chemotherapy in Ahvaz health
centers in 2017.

Concerning the first aim of the present study, to com-
pare the rate of inflammation in the two groups of periph-
eral vascular injection and port injection, the results con-
firmed the first hypothesis. These results showed that in-
flammation occurred more in the peripheral vascular in-
jection group than in the port injection group. Pate et al.
showed that porting is an inexpensive and rapid treatment
that, despite low complications, has high therapeutic effi-
cacy (26). It also provides more comfort for the patients
and their companions, as shown in the present study, as
well. Also, the intravenous length of a peripheral artery
line is longer than that of a port device, further increasing
the surface area for the propagation of thrombosis. The
thrombosis rate in this study may be related to the pre-
dominant use of thrombogenic chemotherapy (24).

Regarding the second aim of the study, to compare the
rate of drug leakage in the two groups of peripheral injec-
tion and port drug injection, the results showed that the
rate of drug leakage was higher in the peripheral vascular
injection group than in the drug injection group. Catheter-
associated thrombosis may occur spontaneously or due to
a prothrombotic state associated with underlying malig-
nancy or treatment (27). The association between cancer
and thrombosis arises as a consequence of cancer treat-
ment and direct vessel trauma, which is because of long-
term central venous catheter placement (24).

Concerning the third aim of the study, to compare
patient movement restriction in two groups of periph-
eral vascular drug injection and port injection, the results
showed that the limitation of movement and displace-
ment was more in the peripheral vascular drug injection
group than in the port injection group. Ge et al. showed
that the satisfaction rate was higher in the port group,
which is consistent with the results of the present study.

Regarding the fourth goal of the study, to compare the
cost of peripheral vascular and percutaneous injection of
drugs in the two groups, it could be concluded that the cost
of treatment was more in the drug injection group than in
the group injected with peripheral arteries and this can be
deterrent to financially impaired patients.
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Table 1. Comparison of Study Groups by Incidence of Phlebitis Indicators

Group Mean ± SD T P Value Lower Limit Upper Limit

Peripheral vascular 1.78 ± 2.07
4.908 0.0001 1.039 2.456

Port 0.03 ± 0.17

Table 2. Comparison of Study Groups According to Drug Leakage Incidence

Group Mean ± SD T P Value Lower Limit Upper Limit

Peripheral vascular 5.29 ± 1.55
3.872 0.0001 0.527 1.649

Port 4.21 ± 0.54

Table 3. Comparison of Study Groups in Terms of Mobility and Mobility Satisfaction

Group Mean ± SD T P Value Lower Limit Upper Limit

Peripheral vascular 3.88 ± 0.15
-4.922 0.0001 -1.188 -0.502

Port 4.73 ± 0.08

Table 4. Comparison of Study Groups in Terms of Cost of Injection Method

Cost Estimation
Peripheral Vascular Port

Chi- Square P Value
Frequency Percent Frequency Percent

Less than 2,000,000 Rials 34 100 3 8.8
56.973 0.0001

2,000,000 - 5,000,000 Rials 0 0 31 91.2

Table 5. Comparison of the Study Groups in Terms of Satisfaction with the Injection Method

Group Mean ± SD T P Value Lower Limit Upper Limit

Peripheral vascular 15.82 ± 3.36
-4.236 0.0001 -4.273 -1.534

Port 18.73 ± 2.08

Concerning the fifth goal of the study, to compare the
patient satisfaction in the two groups (port and periph-
eral injection), the results showed that patient’s satisfac-
tion was more the port than peripheral injection. In their
study, Kim et al. (2012), given the low level of problems,
demonstrated the safety of port use in patients receiving
chemotherapy, which is consistent with the results of the
present study.

In conclusion, the results showed that the rates of in-
flammation, drug leakage, and movement restriction were
higher in patients undergoing chemotherapy through pe-
ripheral arteries than in patients in the portal injection
group. Also, patients were more satisfied with port injec-
tion. However, the costs were estimated to be higher in the
port injection group than in the peripheral blood injection
group. Therefore, it is suggested that patients be selected
through port education.

5.1. Limitations
A major limitation of this study was that the target

sample size was not achieved due to slow patient recruit-

ment. This was in great part due to patient preference
for the type of CVC device. Physician preference and con-
cerns regarding the logistics of timely port insertion fur-
ther attenuated patient recruitment. Inadequate sample
size may have led to the lack of statistical significance in
the time to the first major complication observed.
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