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Abstract: Objective: This study was conducted to evaluate the effects of Fast-Track Surgery (FTS)-oriented care
pathways on perioperative rehabilitation indicators in patients undergoing radical prostatectomy for prostate can-
cer. Methods: The clinical data of 120 patients admitted to Sichuan Cancer Hospital & Institute who underwent
radical prostatectomy for prostate cancer from September 2020 to October 2022 were collected and retrospec-
tively analyzed. The patients were divided into a control group (n=60, receiving standard care) and an FTS group
(n=60 patients receiving FTS-oriented care) according to different nursing methods. The perioperative rehabilita-
tion indices were compared between the groups. Results: The FTS group exhibited shorter hospitalization duration
(P=0.001), postoperative anal exhaust time (P=0.012), drain removal time (P=0.007), gastrointestinal recovery time
(P=0.008), and a lower total complication rate (P=0.016) compared to the control group. The scores of Visual Analog
Scale (VAS) (P=0.001, P=0.003, P=0.015) and Activities of Daily Living (ADL) (P=0.011, P=0.005, P=0.007) at 24,
48, and 72 hours postoperatively were significantly lower in the FTS group than in the control group. Hospitalization
cost (P=0.002) and medication expenses (P=0.016) were notably lower in the FTS group. During a 12-month follow-
up, the FTS group showed a significantly lower complication rates (3.33%) compared to the control group (18.33%)
(P=0.009). Conclusion: The application of FTS-oriented nursing pathway in patients undergoing radical prostatec-
tomy for prostate cancer significantly enhances postoperative rehabilitation, reduces pain, lowers hospitalization
and medication costs, and improves postoperative quality of life, which contributes positively to the nurse-patient
relationship and patient outcome.
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Introduction worldwide, accounting for 15% of all malignant
tumors in men [2].

Prostate cancer is a malignant epithelial tumor
that occurs in the prostate, predominantly
affecting elderly men and exhibiting a higher
incidence in developed regions such as Euro-
pe and North America [1]. In 2008, the number
of new cases of prostate cancer worldwide
reached 914,000 cases, accounting for 13.8%

of the total numbers of malignant tumors in

A study conducted in China indicated that the
incidence of prostate cancer in 2012 was 9.92
per 100,000, ranking sixth in incidence of
malignant tumors in Chinese men, and second
in malignant tumors in the genitourinary sys-
tem. The incidence of prostate cancer in China
increases gradually after 55 years of age, with

men, with an incidence rate of 28.5 cases per
100,000 and a mortality rate of 7.5 per
100,000, which is ranked the second most
common tumor in men. In 2012, there were
1.112 million new cases of prostate cancer

70-80 as the peak age group [3]. Recent
epidemiological analyses revealed an annual
increase in the incidence of prostate cancer in
China, along with a trend toward younger age
[4].
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Proactive surgery is crucial for enhancing the
prognosis of patients with prostate cancer.
Concurrently, refined patient care plays a piv-
otal role in prognosis improvement. However,
conventional measures in prostate cancer
care primarily emphasize the reduction of com-
plication incidence, with limited focus on the
perioperative recovery process [5, 6]. The
Accelerated Rehabilitation Surgery (ARS), com-
monly referred to as Fast-Track Surgery (FTS)-
oriented care pathway, has emerged as a pro-
gressive nursing model. The aim of this
approach is to mitigate postoperative stress
and trauma through a comprehensive array of
perioperative treatments and interventions,
thereby expediting the postoperative recovery
process and enhancing patient prognosis [7].

The FTS concept, rooted in evidence-based
medicine, was initially proposed by the Danish
surgeon Kehlet. This model was adopted ear-
lier in nursing interventions in European and
American counties. It has been substantiated
that the FTS model breaks down the cons-
traints of traditional nursing models, signifi-
cantly accelerating the postoperative recovery
of surgical patients [8]. Radical prostatectomy
holds affirmative significance in improving the
prognosis of prostate cancer patients, but it
causes obvious trauma on patients. Posto-
perative pain and complications as well as
reduction in living ability accentuate the neces-
sity of perioperative rehabilitation in radical
prostatectomy patients. Conventional nursing
approaches tend to be passive, lacking system-
atic and holistic care, whereas FTS nursing
aptly compensates for the aforementioned defi-
ciencies. Currently, the studies on FTS nursing
mode in perioperative interventions for patients
undergoing radical prostatectomy are scarce,
which to a certain extent restricts the wide-
spread adoption of this nursing measure.

For these reasons, this study retrospectively
analyzed the effectiveness of the FTS model in
the perioperative care of patients with prostate
cancer undergoing radical surgery, centered on
postoperative pain and recovery, length of hos-
pitalization, and cost aspects, etc.

Materials and methods
Study design and patient screening

In this retrospective study, the clinical data of
the patients who underwent radical prostatec-
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tomy for prostate cancer at Sichuan Cancer
Hospital & Institute between September 2020
and October 2022 were collated and analyzed.
A total of 159 patients were initially screened
according to the research period and proce-
dure. According to the inclusion and exclusion
criteria, 120 patients were finally included and
further divided into a control group (n=60,
receiving standard care) and an FTS group
(n=60 patients receiving FTS-oriented care)
according to different nursing methods. The
intervention began on the first day of the
patient’'s admission and continued until the
patient’s discharge. The study adhered to the
principles of the Declaration of Helsinki and
was approved by the ethics committee of
Sichuan Cancer Hospital & Institute. The
research design is shown in Figure 1.

Inclusion criteria: Patients had definitive patho-
logical diagnoses and underwent radical pros-
tatectomy in our hospital; Patients with com-
plete demographic and clinical data available in
the hospital information system; Patients with
comprehensive information on clinical indica-
tors; Patients with detailed records of periop-
erative complications; Patients who underwent
preoperative and postoperative evaluations of
pain intensity and quality of life.

Exclusion criteria: Patients with concomitant
psychiatric disorders; Patients with other malig-
nant tumors; Patients with severe hepatic or
renal dysfunction; Patients with incomplete
research data.

Nursing interventions

The specific measures for the FTS group are
outlined below: Prior to intervention, healthcare
personnel underwent comprehensive group
training to ensure a thorough understanding
of the FTS-oriented care principles and prac-
tices. Preoperative measures involved deliver-
ing health education and surgical knowledge to
patients. Psychological interventions were tai-
lored according to the patients’ psychological
states. Nutritional support, including high-calo-
rie diets, high-quality protein, and vitamins,
was provided before surgery. Additionally,
patients underwent an enema and were
equipped with compression stockings preoper-
atively. Intraoperative interventions included
liquid warming and maintenance of body tem-
perature during surgery. Postoperative inter-
ventions included elevating the patient’s head
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Set September 2020 to Inclusion criteria: (1) All enrolled patients have a clear
pathological diagnosis and have undergone radical surgery
in our hospitak; (2) The demographic and clinical data of
the hospital’s information system are complete. (n=159)

October 2022 as the
research time range

toring was implemented. Ad-
ditionally, patients received
anti-inflammatory and hemo-

Exclusior: Patients with
concomitant mental illness (n=1)

Exclusion: Patients with other

malignant tumors (n=2)
Exclusiore Patients with severe liver
and kidney dysfunction (n=4)
Exclusiorc Patients with severe liver
and kidney dysfunction (n=5)

Exclusion: Missing research
120 cases were included in the
secondary screening group

information (n=27)

'
[ 60 patients receiving FTS guided care J [ 60 patients receiving traditional perioperative

were assigned to the FTS group
T

*
1. Differences in clinical indicators; 2.
Postoperative complic ations; 3. Postoperative
pain level 4. Postoperative living ability; 5.
Hospitalization and medication expenses; 6.
Nursing satisfaction

Figure 1. Flow diagram of research design.

with pillows, encouraging a semi-recumbent
position on the day of surgery, and vigilant mon-
itoring of the patient’s vital signs. Pain manage-
ment was a key focus, with active pain interven-
tions customized to each patient’'s specific
needs. Preoperative hyperalgesia management
was employed, followed by using postoperative
analgesia pumps. Pain intensity was actively
assessed using a visual analog scale (VAS).
Postoperative activities included instructions
for the patient to engage in turning over and
foot movement exercises 6 hours after surgery.
Postoperative dietary measures involved stim-
ulating the patient’s dietary intake upon awak-
ening. Chewing gum was used to stimulate sali-
vary secretion and expedite intestinal peristal-
sis, thereby aiding in the recovery of gastroin-
testinal function. A small amount of liquid food
was given on the first postoperative day, which
was increased on the second day, and gradual-
ly transitioned to a regular diet [9].

Besides, 60 patients receiving routine care
were set as the control group. A liquid diet was
adopted on one day before surgery. Patients
with acute urinary retention were first catheter-
ized. Rigorous preoperative preparations were
undertaken. Postoperatively, patients were
instructed to rest in a supine position for 6
hours, followed by resuming normal eating after
this period. Routine electrocardiographic moni-
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intervention were set as the control group
T

Writing a paper
Achievement promotion

static treatments as presc-
ribed by the attending physi-
cian. Simultaneously, patients
were actively provided with
comprehensive health edu-
cation.

Outcome measures

Primary observation indica-
tors: (1) The duration of hospi-
talization, postoperative anal
exhaust time, drain removal
time, and gastrointestinal fun-
ction recovery time were col-
lected and compared between
the two groups. (2) The occur-
rence of complications such
as nausea, vomiting, abdomi-
nal distension, and incision
infection during the perioperative period was
collected and compared between the two
groups. (3) Hospitalization costs and medica-
tion expenses were gathered and compared
between the two groups. (4) The occurrence of
long-term complications was followed up in
patients from both groups (with October 2023
as the follow-up endpoint), and the incidence
rates were compared.

Secondary observation indicators: (1) Pain in
the two groups of patients was assessed using
VAS [10] before surgery and 24 h, 48 h, and 72
h postoperatively (this scale uses a straight
line from O to 10 to represent pain intensity,
with O indicating no pain and 10 indicating
severe pain; participants selected a point on
the scale to indicate their intensity of pain), and
inter-group comparisons were conducted. (2)
The Activities of Daily Living (ADL) Scale [11],
consisting of 14 items with a total score of
100, was used to evaluate and compare the
quality of life of patients in both groups. A
higher score on this scale indicates a better
quality of life. (3) Patient satisfaction with nurs-
ing was assessed at the time of discharge using
a customized scale developed by the hospital,
and the patient satisfaction was categorized
into three levels: very satisfied, satisfied, and
dissatisfied with a maximum score of 100
points.
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Table 1. Comparison of patient demographics (X £s)

General clinical data FT(§=gg(3)l;p Con(tnrgléfér)oup t/x? P
Literacy Middle school and below 20 15 1.008 0.604
High school and junior college 32 36
College and above 8 9
Marital status Married 54 50 1.154 0.283
Widowed 6 10
Medical payment methods Self-pay 7 9 0.686 0.408
Medical insurance 53 51
Average age (years) 56.96+5.69 55.36+6.98 1.376 0.171
Clinical staging T1-T2¢ 12 10 2.051 0.359
T3a 13 20
T3b-T4 35 30
PSA (ng/ml) 70.59+15.65 71.51+16.32 0.315 0.753
Gleason score 6.92+1.32 6.95+0.98 0.141 0.888
Body mass index (kg/m?) 21.63+2.51 22.01+2.15 0.891 0.375
FTS: Fast-Track Surgery; PSA: Prostate-Specific Antigen.
Nursing quality assessment Results

In the assessment of nursing quality, supervi-
sion during nursing interventions was conduct-
ed by the head nurse to ensure the effective
implementation of nursing work. This guaran-
teed that all nursing activities strictly adhered
to the required standards.

To ensure the accuracy and authenticity of data
collection and entry, both processes were
undertaken by two persons, both of whom had
relevant medical qualifications.

Statistical methods

Statistical Package for the Social Sciences
(SPSS) version 22.0 was used for data analy-
sis. Measurement data such as age, pain inten-
sity, and ADL scores conformed to a normal
distribution and were expressed as mean *
standard deviation (SD), and the t-test was
employed for comparison between groups.
Measurement data at different time points
were compared by repeated measures ANOVA,
followed by post-hoc Bonferroni test. Counting
data such as patient satisfaction and complica-
tion rates were represented as percentages,
and the chi-square test was utilized to examine
the differences between groups. A multivariate
regression analysis was conducted to deter-
mine the impact of nursing factors on clinical
outcomes of patients. A P-value of less than
0.05 was considered indicative of statistical
significance.
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Comparison of demographic and clinical data
of patients between two groups

The demographic data, including variables
such as age, education level, marital status,
and healthcare payment method, were collect-
ed from the hospital information system for
patients in both groups. In addition, clinical
data including clinical stage, PSA level, Gleason
score, and BMI were also obtained. Compara-
tive analysis between the two groups revealed
no statistical differences in these demographic
and clinical data (all P>0.05), as illustrated in
Table 1.

Comparison of postoperative rehabilitation
outcomes between the two groups

The FTS group exhibited significantly shorter
durations of hospitalization, time to postopera-
tive anal exhaust, drain removal, and gastroin-
testinal function recovery compared to the
control group (P=0.001, P=0.012, P=0.007,
P=0.008). These findings suggest superior
postoperative rehabilitation outcomes in the
FTS group, as shown in Figure 2.

Comparison of postoperative complication inci-
dence between the two groups

There were 4 cases of nausea and vomiting, 8
cases of abdominal distension, and 1 case of
incision infection in the FTS group, with a total
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Figure 2. Comparison of clinical indices. The FTS group exhibited significantly
shorter duration of hospitalization, time to postoperative anal exhaust, drain
removal, and gastrointestinal function recovery compared to the control
group. Compared with the control group, “P<0.05. FTS: Fast-Track Surgery.

However, the VAS scores of
patients in the FTS group
were significantly lower than
those in the control group at
24, 48, and 72 hours postop-
eratively (P=0.001, P=0.003,
P=0.015), as shown in Figure
4.

Comparison of postoperative
living ability between the two
groups

The ADL scale was utilized to
assess the quality of life of
the patients. There was no

Nausea and vomiting

Abdominal distention

Pneumonia

Urinary system infection

Incision infection

DVT

FTS G CG

Figure 3. Comparison of postoperative complications
between the two the groups. The total incidence of
complications in the FTS group was 21.67% (13/60),
which was significantly lower than 55.00% (33/60) in
the control group (P<0.05). FTS: Fast-Track Surgery.

complication rate of 21.67% (13/60). The con-
trol group had 12 cases of nausea and vomit-
ing, 18 cases of abdominal distension, 1 case
of lung infection, 1 case of urinary system
infection, and 1 case of lower extremity deep
vein thrombosis (DVT), resulting in a higher
total complication rate of 55.00% (33/60).
The difference between the two groups was
statistically significant (P=0.016), as indicated
in Figure 3.

Comparison of postoperative pain intensity
between the two groups

VAS was utilized to assess pain before and
after surgery, and the results revealed that
there was no statistical difference in VAS score
between the groups prior to surgery (P>0.05).
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significant difference in ADL

score between the two groups
before surgery (P>0.05). However, the ADL
scores of patients in the FTS group were signifi-
cantly lower than those in the control group at
24,48, and 72 hours postoperatively (P=0.011,
P=0.005, P=0.007), as illustrated in Figure 5.

Comparison of hospitalization and medication
costs between the two groups

The intergroup comparison revealed that both
the hospitalization costs and medication
expenses for patients in the FTS group were
significantly lower compared to the control
group (P=0.002, P=0.016) (Figure 6).

Comparison of patient satisfaction

In the FTS group, there were 50 cases of very
satisfied and 10 cases of satisfied, with a
total satisfaction rate of 100.00% (60/60).
While the control group reported 32 cases of
very satisfied, 17 cases of satisfied, and 1 case
of dissatisfied, leading to a total satisfaction
rate of 98.33% (59/60). The difference in satis-
faction rates between the two groups was not
statistically significant (P=0.102), as depicted
in Figure 7.

Comparison of the occurrence of long-term
complications in the follow-up of patients

Follow-up of patients occurred in both groups
until October 2023, which revealed that in the
FTS group, there was 1 case of urinary inconti-
nence and 1 case urethral anastomotic steno-
sis. While in the control group, there were 5
cases of urinary incontinence, 4 of erectile dys-

Am J Transl Res 2024;16(5):1620-1629



Effects of FTS-oriented care pathways

-~ FTSG

Preoperative —

24 hours after operation —
48 hours after operation —
72 hours after operation -

Figure 4. Comparison of postoperative pain intensity
between the two groups. The VAS scores of patients
in the FTS group were significantly lower than those
in the control group at 24, 48, and 72 hours postop-
eratively. Compared with the control group, *P<0.05.
VAS: Visual Analog Scale; FTS: Fast-Track Surgery.

function, and 2 of urethral anastomotic steno-
sis. A significant difference was observed in the
total incidence of long-term complications
between the two groups (P=0.009), as present-
ed in Figure 8.

Analysis of prognostic factors for prostate can-
cer patients undergoing radical prostatectomy

Multivariate regression analysis was performed
according to the presence of postoperative
complications in patients. The results indicat-
ed that there was no significant correlation
(P>0.05) between the patient’s prognosis and
their level of education, marital status, health-
care payment method, or age. However, nursing
interventions and clinical staging were associ-
ated with the patient’s prognosis. Notably, gen-
eral nursing measures and patients at clinical
stages T3b-T4 had a higher risk of complica-
tions (P=0.035, P=0.026), as shown in Table 2.

Discussion

Prostate cancer is a prevalent malignancy
among middle-aged and elderly men, especial-
ly in developed regions such as Europe and
America. In 2020, it was recorded as the third
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Figure 5. Comparison of postoperative living ability
between the two groups. The ADL scores of patients
in the FTS group were significantly higher than those
in the control group at 24, 48, and 72 hours postop-
eratively. Compared with the control group, *P<0.05.
ADL: Activities of Daily Living; FTS: Fast-Track Sur-

gery.

most common malignant tumor globally, with
over 14 million cases, second only to lung and
colorectal cancers, and the number of cancer-
related deaths in 2020 was approximately
600,000, with prostate cancer accounting for
about 5.5% of these cases [12, 13]. Although
the prevalence of prostate cancer in China is
lower compared to other developed countries,
urban areas in China have experienced an inci-
dence rate of 13.01 per 100,000 and a mortal-
ity rate of 4.69 per 100,000. With the pro-
longed life expectancy and dietary adjustments
among residents in China, the incidence rate of
prostate cancer is steadily increasing annually,
posing a significant health threat to the male
population [14, 15].

Advancements in medical science in recent
years have promoted the blossoming of various
specific tumor factor screening techniques,
facilitating early diagnosis of prostate cancer
[16]. For patients with early-stage prostate
cancer who have not yet exhibited lymphatic or
distant metastasis, clinical recommendations
lean towards the timely implementation of radi-

Am J Transl Res 2024;16(5):1620-1629



Effects of FTS-oriented care pathways

A 20— B 10- complexity, substantial trau-
ma, high incidence of pos-
I 1 8- I 1 toperative complications, pro-
- 154 @ longed patient recovery _ Ccy-
L n ! 2 6 cles, and elevated hospital-
ﬁ g ch ization costs, necessitates
T 5 104 S 4- enhanced perioperative nurs-
’5_ o g ing care measures to expedite
Qo 2 24 patient recovery [18].
T 5] o
. 0- This study retrospectively an-
alyzed the clinical efficacy of
0 | | -2 | | FTS-oriented care pathways
in patients undergoing radi-
FTSG CG FTISG CG P going
cal prostatectomy by adopt-
Figure 6. Comparison of hospitalization and medication costs between the ing a grouping and compari-
two groups. The hospitalization expenses (A) and medication costs (B) of son method. The findings
patients in the FTS group were significarltly lower than those in the control revealed that, in terms of
group. Compared with the control group, *P<0.05. FTS: Fast-Track Surgery. postoperative recovery indi-
ces such as hospitalization
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Figure 7. Comparison of patient satisfaction between the two groups. The group receiving conventional
satisfaction rate of patients in the FTS group was 100.00% (A), and the satis- nursing. This indicates that

faction rate was 98.33% in the control group (B), with no statistically signifi-
cant difference between the two groups (P>0.05). FTS: Fast-Track Surgery.

Urinary incontinence

Erectile dysfunction

Urethral anastomotic stenosis

FTS G CG

Figure 8. Comparison of the occurrence of long-term
complications. At the 12" month of follow-up, the
complication rate in the FTS group was 3.33%, mark-
edly lower than the 18.33% observed in the control
group (P<0.05). FTS: Fast-Track Surgery.

cal prostatectomy, even for some advanced
cases (e.g., cT3), as it holds considerable thera-
peutic value [17]. However, studies indicate
that radical prostatectomy, characterized by its
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FTS-oriented care acceler-
ates the postoperative recov-
ery of patients undergoing
radical prostatectomy, verifying similar findings
from other studies [8].

Prostate cancer patients often require a gas-
tric tube after surgery, which can only be
removed after anal exhaust, allowing for oral
feeding. Postoperative prolonged gastric tube
retention may cause damage to the mucosa of
the upper gastrointestinal tract, potentially
leading to local inflammatory reactions, hemor-
rhage, edema, and infections, thus exacerbat-
ing the patient’s discomfort and mood [19].
Additionally, the indwelling gastric tube can
result in excessive loss of digestive fluids, dis-
rupting the acid-base balance of the gastroin-
testinal tract and consequently prolonging
postoperative recovery [20].

FTS-oriented care emphasizes the prompt
removal of gastric tubes postoperatively and
advocates for the early initiation of oral feed-
ing, thereby stimulating gastrointestinal peri-

Am J Transl Res 2024;16(5):1620-1629
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Table 2. Analysis of prognostic factors for prostate cancer patients undergoing radical prostatectomy

Risk factors B S.E Wald P OR 95% CI
General nursing 1.359 0.6659 4.265 0.035 3.985 1.065-14.215
T3b-T4 1.885 0.856 4.871 0.026 6.401 1.212-30.265

stalsis and effectively mitigating symptoms
such as postoperative abdominal distension.
Moreover, the early resumption of feeding plays
a crucial role in alleviating adverse reactions
such as nausea and vomiting and reducing the
incidence of intestinal obstructions [21]. These
advantages are evident in the observed differ-
ences in complication rates between the two
patient groups.

Patients undergoing radical prostatectomy
require a preoperative enema, which involves
introducing a significant volume of liquid into
the intestinal tract. This procedure can increase
abdominal pressure, causing irritation to the
intestines and potentially leading to posto-
perative adverse reactions such as bloating,
nausea and vomiting, and intestinal edema.
These symptoms not only contribute to the
patient’s discomfort but may also exacerbate
anxiety, thereby prolonging the recovery period.
Furthermore, DVT is a common postoperative
complication after radical prostatectomy. The
development of DVT is often attributed to
peripheral vasodilation under general anesthe-
sia, which can slow blood flow and increase
thrombosis risk [22].

Traditional nursing measures often overlook
these factors. In contrast, FTS-oriented care
includes the preoperative application of com-
pression stockings to promote venous return,
effectively lowering the incidence of DVT.
Postoperative encouragement of ankle joint
exercises also helps accelerate lower limb
blood flow and reduce the risk of DVT [23].

The results of this study also indicated that
FTS-oriented care significantly alleviated post-
operative pain in patients with prostate cancer.
Pain is a common post-surgical symptom in
patients undergoing radical prostatectomy,
adversely affecting their rehabilitation and
increasing the likelihood of postoperative anxi-
ety and depression. Therefore, proactive inter-
vention of postoperative pain is crucial. FTS-
oriented care involves preemptive pharmaco-
logical interventions before the onset of post-
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operative pain, thereby effectively preempting
pain manifestation. This approach enhances
patient comfort and ease, leading to improved
compliance and positively influencing the post-
operative recovery process [24].

Regarding the comparison of postoperative
ADL scores, patients in the FTS group showed
higher ADL scores than those in the control
group. The underlying reasons are multifacet-
ed: the reduction in pain and early resumption
of postoperative feeding are conducive to the
rapid restoration of gastrointestinal functions,
which is vital for expediting patients’ overall
recovery. This is also evident in the lower hospi-
talization and medication costs observed in the
FTS group [25, 26]. Moreover, the alleviation of
pain can enhance the comfort levels of patients,
enrich their subjective experience and ensure
an improved postoperative living ability.

In summary, the FTS-oriented care pathways
significantly accelerate the postoperative re-
covery process in patients undergoing radical
prostatectomy for prostate cancer, effectively
reduce postoperative pain, decrease hospital-
ization and medication expenses, and enhance
the quality of life in the postoperative period.
Additionally, this approach positively impacts
the nurse-patient relationship and has poten-
tial for widespread application and implemen-
tation. However, the limitations of this study lie
in its retrospective nature and a relatively small
sample size. Large-scale, multicenter prospec-
tive studies with prolonged follow-up periods
will enhance the data accuracy and solidify the
foundation for integrating FTS-oriented care in
clinical practice.
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