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Objective: To investigate the safety of relieving bed restriction in hepatic arterial infusion chemotherapy (HAIC)
and its effects on patient comfort.
Methods: A prospective study was conducted. Patients with malignant liver tumors, who met the enrollment
criteria, were randomly divided into experimental and control groups. During HAIC treatment, the patients in the
experimental group, who were not confined to bed and could get out of bed, used electronic injection pumps to
infuse chemotherapy drugs. The patients in the control group, who were strictly confined to bed and prohibited
from getting out of bed, used infusion pumps to infuse chemotherapy drugs. The complications of the two groups
were observed. The Christenson standard improved method was used to evaluate the bleeding and hematoma of
limbs on the operation side. The Kolcaba General Comfort Questionnaire (GCQ) and Barthel Index (BI) were used
to evaluate the two groups.
Results: Ninety patients with malignant liver tumors were enrolled, including 53 with primary liver cancer and 37
with colorectal liver metastasis. There were 70 males and 20 females, aged 41–81 years old, with an average age
of 61.6 � 9.248 years old. There were 60 patients in the experimental group and 30 patients in the control group.
All patients underwent HAIC. The study showed that, during the treatment period, there were 3 cases of post-
operative puncture point hematoma formation in the two groups, including 2 cases in the experimental group (2/
60, 3.3%) and 1 case in the control group (1/30, 3.3%). The difference was not statistically significant (p > 0.05).
There were 5 cases of postoperative puncture point bleeding, including 4 cases in the experimental group (4/60,
6.7%) and 1 case in the control group (1/30, 3.3%), and the difference was not statistically significant (p > 0.05).
A total of 23 cases, with 6 cases in the experimental group (6/60, 10%) and 17 cases in the control group (17/30,
56.7%), complained of back pain after the operation, and the difference was statistically significant (p < 0.05).
Twenty-one cases complained of poor defecation after the operation, including 10 cases in the experimental group
(10/60, 16.7%) and 11 cases in the control group (11/30, 36.7%). The difference was statistically significant
(p < 0.05). During the period of infusion chemotherapy, the two groups of patients had there was a significant
difference between the two groups in terms of comfort status (GCQ) (88.78 � 6.705, 78.47 � 9.519, p < 0.001)
and self-care ability (BI) (74.25 � 9.152, 66.83 � 6.628, p < 0.001).
Conclusion: During HAIC treatment, getting out of bed is safe and reliable and can increase the patients' comfort
and self-care ability. Hence, it merits clinical application.
Malignant liver tumors mainly include primary liver cancer, intra-
hepatic cholangiocarcinoma and liver metastatic cancer. Primary liver
cancer is a malignant tumor that originates from hepatocytes. Once
diagnosed, most patients are at an advanced stage and have lost the
opportunity for radical treatment. The liver is also one of the most
common sites for malignant tumor metastasis. Liver metastasis often
indicates a poor prognosis.1-4 Hepatic arterial infusion chemotherapy
(HAIC) has been applied to patients with advanced malignant liver
hemotherapy.
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tumors and has been suggested to have a good response rate and survival
rate.5 The guidelines for the diagnosis and treatment of primary liver
cancer (2019 edition)3 also noted that, for some patients with malignant
liver tumors, if the effect of transarterial chemoembolization is not good,
the HAIC treatment method can be used as appropriate. Because of its
reproducibility, accuracy, safety, and few complications, it is recom-
mended by the Japanese liver cancer guidelines as the standard treat-
ment for liver cancer accompanied by portal vein tumor thrombus.6 HAIC
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Table 1
Comparison of general information between the two groups.

Item Traditional infusion pump group (n ¼ 30) Electronic injection pump group (n ¼ 60) Statistical value P value

Gender [case, percentage (%)] 0.129a 0.720
Male 24 (80) 46 (77)
Female 6 (20) 14 (23)

Age (years, X � SÞ 59.40 � 9.818 62.72 � 8.826 1.618b 0.109

BMI (kg/m2, X � SÞ 23.39 � 3.356 22.75 � 2.784 -0.964b 0.338
Child-pugh classification [case, percentage (%)] 1.023a 0.312
A 24 (80) 42 (70)
B 6 (20) 18 (30)

Cancer type classification [case, percentage (%)] 0.367a 0.545
primary liver cancer 19 (63) 34 (57)
colorectal liver metastasis 11 (37) 26 (43)

a is the χ2 value.
b is the t value.

Table 2
Comparison of puncture point bleeding and other symptoms between the two
groups.

Item Traditional
infusion pump
group (n ¼ 30)

Electronic
injection pump
group (n ¼ 60)

Statistical
value (χ2

value)

P value

Puncture point
hematoma
[case,
percentage
(%)]

<0.001 1.000

No 29 (97) 58 (97)
Yes 1 (3) 2 (3)

Bleeding from
puncture point
[case,
percentage
(%)]

0.424 0.515

No 29 (97) 56 (93)
Yes 1 (3) 4 (7)

Back pain [case,
percentage
(%)]

22.894 <0.001

No 13 (43) 54 (90)
Yes 17 (57) 6 (10)

Poor defecation
[case,
percentage
(%)]

4.472 0.034

No 19 (63) 50 (83)
Yes 11 (37) 10 (17)

Difficulty
urinating
[case,
percentage
(%)]

2.022 0.155

No 29 (97) 60 (difference
100)

Yes 1 (3) 0 (0)
Loss of appetite
[case,
percentage
(%)]

6.923 0.009

No 16 (53) 48 (80)
Yes 14 (47) 12 (20)
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refers to percutaneous catheterization of the femoral artery (or other
arteries, such as the radial artery and subclavian artery) and catheteri-
zation and arteriography of the celiac trunk and superior mesenteric
artery, respectively. According to the condition of the tumor's supplying
arteries, the catheter is superselectively inserted into the tumor's main
supplying arteries and infused with chemotherapy drugs. Patients stay in
bed during the drug infusion period and are restricted from getting out of
bed, so they are prone to many discomforts, such as back pain, poor
bowel movements, and loss of appetite. In the twentieth century, the
concept of comfort medicine was proposed, that is, relieving discomfort
and reducing the occurrence of complications by implementing relevant
measures to meet the needs of patients for physical and psychological
comfort during treatment.7 Based on the concept of humanistic care, our
center optimized and improved the treatment plan for malignant liver
tumor patients treated with HAIC from November 2020 to May 2021 and
achieved satisfactory results. The summary report is as follows.

1. Materials and methods

1.1. General information

A total of 90 patients with malignant liver tumors who underwent
HAIC from November 2020 to May 2021 and met the enrollment criteria
were selected: 60 in the experimental group and 30 in the control group.
Among them, there were 53 cases of primary liver cancer and 37 cases of
colorectal liver metastases; there were 70 males and 20 females, aged
41–81 years old, with an average age of 61.61 � 9.248 years old. All
patients successfully completed HAIC. There was no statistically signifi-
cant difference between the two groups in terms of age, sex, body mass
index (BMI), liver function status (using the Child–Pugh modified
grading method), etc. (p > 0.05). See Table 1.

The study was approved by the ethics committee of The Second
Affiliated Hospital of Soochow University. All clinical practices and ob-
servations were conducted in accordance with the Declaration of Hel-
sinki. Informed consent was obtained from each patient before the study
was conducted. Written informed consent was obtained from patients for
publication of these case reports and any accompanying images. The
enrollment criteria were as follows: (1) patients with liver cancer and
liver metastases who cannot undergo surgical resection or are unwilling
to undergo surgery; (2) massive liver cancer, with the tumor accounting
for less than 70% of the liver; (3) multiple nodular liver cancer, with the
number of lesions >3 and the largest tumor >3 cm; (4) patients defined
as stages IIb, IIIa and IIIb by the guidelines for diagnosis and treatment of
primary liver cancer in China (2019 Edition),3 with liver function clas-
sification Child–Pugh A or B, and an Eastern Cooperative Oncology
Group (ECOG) score of 0–2 points; and (5) the main portal vein is not
completely blocked, or although the main portal vein is completely
blocked, many compensatory collateral vessels have formed in the he-
patic portal. The exclusion criteria were as follows: (1) Child–Pugh C
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liver function; (2) severe reduction in coagulation function that could not
be corrected; (3) extensive metastasis of the tumor and patient survival of
fewer than 3 months; and (4) cachexia and failure of multiple organs.
1.2. Method

1.2.1. Medication program
Both groups used the FOLFOX-HAIC scheme (oxaliplatin þ calcium

folinate þ 5-fluorouracil), and the total dosage was calculated according



Table 3
Comparison of comfort and self-care ability between the two groups.

Item Traditional infusion pump group (n ¼ 30) Electronic injection pump group (n ¼ 60) Statistical value (t value) P value

GCQ (score,
X � SÞ

78.47 � 9.519 88.78 � 6.705 5.957 <0.001

BI (score,
X � SÞ

66.83 � 6.628 74.25 � 9.152 3.947 <0.001

Table 4
Comparison of the four dimensions of comfort between the two groups.

Four dimensions
of GCQ

Traditional
infusion pump
group (n ¼ 30)

Electronic
injection pump
group (n ¼ 60)

Statistical
value (Z
value)

P value

Physiological
dimension

12.00 (10.00,
13.00)

16.00 (15.00,
17.00)

-4.638 <0.001

[Score,
M(P25,P75)]

Mental
dimension

27.50 (25.75,
31.00)

33.00 (31.00,
34.00)

-4.863 <0.001

[Score,
M(P25,P75)]

Social dimension 16.00 (14.75,
18.00)

17.00 (14.00,
22.00)

-1.288 0.198
[Score,
M(P25,P75)]

Environmental
dimension

22.00 (20.75,
24.00)

24.00 (20.00,
26.00)

-1.866 0.062

[Score,
M(P25,P75)]
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to patient body surface area. Oxaliplatin (85 mg/m2) was pumped
through the arterial duct for 2 h, calcium folinate (400 mg/m2) was
pumped intravenously for 2 h, 5-fluorouracil (2400 mg/m2) was pumped
through the arterial duct for 46 h, and the chemotherapeutic drug was
continuously infused into the artery for approximately 48 h.1,8

1.2.2. Patients in the experimental group could get out of bed during HAIC
treatment

The specific requirements were as follows: return to the room and stay
in bed without moving for 4 h, activities in bed after 4 h, and out-of-bed
activities after 6 h.9,10 A portable drug infusion pump was used to con-
nect the femoral artery catheter, and chemotherapy drugs were infused
through the duct. Combined with the femoral artery pressure and oper-
ating conditions, the alarm value of the output pressure of the infusion
pump was set to medium, and the threshold range was 50 � 20 kPa. For
the rest of the care, refer to the HAIC nursing routine.

1.2.3. Patients in the control group stayed in bed and were confined to bed
during HAIC treatment

A traditional suspension infusion pump was used to connect the
femoral artery catheter, and HAIC was performed through the duct.
Combined with the femoral artery pressure and operating conditions, the
alarm value of the output pressure of the infusion pump was set to me-
dium, and the threshold range was 50 � 20 kPa. For the rest of the care,
refer to the HAIC nursing routine.

1.2.4. HAIC nursing routine
Vital signs were monitored until the end of the drug delivery. The

puncture point was observed for bleeding and hematoma. Venous foot
pump treatment was given on both lower limbs to prevent thrombosis.
Postoperative urine output was recorded to avoid nephrotoxicity caused
by contrast agent. The femoral artery catheter was properly fixed to avoid
distortions. Accurate delivery of chemotherapy drugs was ensured, and
attention was given to the complications, toxicity side effects of
chemotherapy drugs.
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1.2.5. Observation indicators

1.2.5.1. The Christenson standard improved method was used to evaluate
the bleeding of the limbs on the operation side11. ① No bleeding: no bloody
exudate was seen on the dressing; ② No obvious bleeding: no palpable
hematoma or hematoma diameter was less than 2 cm, i.e., the diameter
of bloodstains on gauze was less than 2 cm; ③ Obvious bleeding: the
blood volume on the dressing was great, with a diameter of more than
2 cm, the diameter of the hematoma was more than 2 cm, or hemostasis
by compression needed to be done again to stop the bleeding.

1.2.5.2. The Kolcaba General Comfort Questionnaire (GCQ) was used to
evaluate the postoperative comfort of patients. The GCQ was developed by
Kolcaba, an American comfort care expert, as a measurement tool to
assess the comfort needs of patients,12 and Zhu Lixia13 translated it and
tested its reliability and validity. It is suitable for comfort measurement of
various groups of people and has reliability and applicability. The GCQ
includes four dimensions: physiology, psychology, social culture, and
environment. The higher the score is, the higher the comfort.

1.2.5.3. The Barthel Index (BI) was used to assess the self-care ability of
patients. The higher the score is, the stronger the self-care ability; the
lower the score is, the worse the self-care ability and the heavier the need
to be taken care of. BI scores below 40 mean that patients are severely
dependent on others, 40–60 points mean moderately dependent, and 60
points or more mean mildly dependent.

1.2.6. Statistical method. SPSS 20.0 software was used for statistical
analysis of data. Measurements conforming to a normal distribution are
represented by X � S, and measurements conforming to a nonnormal
distribution are represented by M (P25, P75). The two independent sam-
ples t-test was used if the intergroup comparison values conformed to the
normal distribution, and the Mann–Whitney U nonparametric test was
used if the values did not conform to the normal distribution. The count
data were described by the number of cases and percentages. The chi-
square test was used for intergroup comparisons and p < 0.05 was
considered statistically significant.

2. Results

2.1. The occurrence of bleeding and other complications at the femoral
artery puncture point for the two groups (see Table 2)

There was no statistically significant difference between the experi-
mental group and the control group in terms of bleeding and hematoma
(p > 0.05). There were statistically significant differences in post-
operative back pain and poor bowel movements (p < 0.05).

2.2. The comfort and self-care ability of the two groups during the infusion
of chemotherapy drugs (see Table 3 and Table 4)

This study showed that there was a statistically significant difference
between the two groups in terms of comfort and self-care ability during
the drug delivery period (p < 0.001). In the evaluation of the four di-
mensions of comfort, the difference between the experimental group and
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the control group in physical and psychological aspects was statistically
significant (p < 0.05), and the difference in social and environmental
aspects was not statistically significant (p > 0.05).

3. Discussion

HAIC can directly deliver chemotherapy drugs to tumors that supply
the hepatic artery, maintain a higher exposure of chemotherapy drugs to
malignant cells through the first pass effect in the liver, and reduce the
risk of systemic adverse events.14,15 The FOLFOX-HAIC scheme
(oxaliplatin þ calcium folinate þ 5-fluorouracil) is currently the main
clinical treatment method. 5-Fluorouracil is mainly metabolized in the
liver. Because of its short half-life, high one-time uptake rate (95%),
400-fold increase in tumor exposure and low incidence of systemic
toxicity, Oxaliplatin is widely used in HAIC treatment and has shown
good results. In clinical trials, patients have obtained a high effective
rate.16

At present, FOLFOX mostly uses the femoral artery approach in
clinical practice, and there is currently no uniform requirement for
postoperative bedtime. Some scholars have performed research on the
effect of bed rest time on vascular complications. Studies have confirmed
that getting out of bed early does not increase bleeding, hematoma,
pseudoaneurysm, arteriovenous fistula or other vascular complications
compared with getting out of bed late. However, the incidence of back
pain decreases significantly, and there is no clear conclusion on the
optimal bed rest time.9,10,17,18 Our center optimized the postoperative
bedtime of the FOLFOX-HAIC scheme. First, the patients were confined
to bed within 48 h after drug delivery, and then the patients could get out
of bed during treatment. The specific plan was as follows: after returning
to the room, the patients stayed in bed, with limbs on the puncture side
immobilized for 4 h; they could turn over after 4 h and get out of bed after
6 h. The study showed that there were 4 cases of postoperative bleeding
at the puncture site in patients with this program, and the diameter of the
bloodstains on gauze was less than 2 cm; all patients had insignificant
bleeding. After dressing change, no secondary bleeding occurred.
Compared with the control group, there was no significant difference. Of
the 4 patients with local bleeding at the puncture point, 3 were related to
repeated punctures during the operation, and 1 was related to excessive
activity. There were 2 cases of postoperative hematoma at the puncture
point, and the incidence was 3.3% (2/60), consistent with the report by
Wu Heping.19 For two cases of hematoma at the femoral artery puncture
point, after hemostasis by compression, the area of the hematoma did not
expand and subsided after 48 h. This study suggests that for patients who
got out of bed with a tube during the drug infusion, the occurrence of
vascular complications such as hemorrhage and hematoma at the femoral
artery puncture point did not increase.

At present, HAIC mostly uses traditional infusion pumps to pump
chemotherapy drugs at a constant speed. This method can meet the needs
of patients for treatment. However, traditional infusion pumps are bulky
and heavy and need to be suspended by infusion support to the patient's
bedside; the infusion pump power storage time is short and can only
realize 48-h continuous pumping by connecting to an external power
source. The abovementioned problems limit patient off-bed activity and
make patients reject the clinical need for HAIC treatment. To meet the
needs of patients to get out of bed and to make patients feel comfort-
able,20 our center applies portable electronic drug injection pumps in
HAIC treatment. This study shows that the use of a portable drug injec-
tion pump ensures the same degree of mobility and freedom as before the
operation. Patients are not confined to bed, so they feel comfortable and
calm and have confidence in the treatment and their future life. In the
GCQ assessment, the scores of the physiological and psychological di-
mensions of patients were significantly different from those of patients
who used traditional infusion pumps. The portable drug injection pump
is a medical device for the microinfusion of drugs. It is portable, has a
comprehensive alarm function, and satisfies the dependence of tumor
chemotherapy on the concentration and contact time of anticancer
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drugs.21 This pump is small in size and easy to carry. Patients can take the
pump to get out of bed and move freely. Combined with the optimization
of postoperative bedtime, it can significantly reduce the patients' back
pain, poor defecation, loss of appetite and other discomfort caused by bed
rest and greatly improve the comfort of patients.

Although this study is a prospective controlled study, the number of
samples included is limited. In future work, we will continue to collect
relevant data to provide a basis for clinical work. In addition, the follow-
up time of this study was relatively short, limited to the period of infusion
chemotherapy. There is still a lack of long-term follow-up data to further
clarify the safety of getting out of bed early.

4. Conclusion

The optimization of bed rest time after femoral arterial infusion
chemotherapy and the application of portable drug injection pumps have
lifted the limitation of bed rest for patients who used the FOLFOX-HAIC
scheme (oxaliplatin þ calcium folinate þ 5-fluorouracil). For patients
who got out of bed with a tube, the incidence of femoral artery puncture
point bleeding, hematoma and tube broking did not increase, and the
patients' comfort and acceptance of treatment were greatly improved.
Thus, it merits clinical application.
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