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Summary

Purpose: The purpose of this study was to evaluate the
efficacy of whole-course pain intervention on health-related
quality of life (QoL) for patients after esophagectomy.
Methods: A retrospecitve analysis was performed on 81
patients who were enrolled as conventional care group
(control group with 40 cases) and whole-course pain inter-
vention group (observation group with 41 cases) respective-
ly after Sweet, Ivor-Lewis and McKeown esophagectomy be-
tween January 2011 and December 2013. Then, the postop-
erative recovery parameters of the patients were compared,
accompanied with evaluation of QoL using the 36-Item
Short Form Health Survey 6 months after the operation.

Introduction

Holistic medicine and nursing aim at the
improvement of healing of the individual as a
bio-psycho-social unity, from birth until death, and
a disease should be treated as a disturbance of the
balance of an organism as a whole and its envi-
ronment, therefore, modern medicine takes into
account the biological, social and spiritual needs of
the patient to promote health to increasingly high-
er levels of mental and physical well-being and
functionality [1]. It has been reported that nearly 1
out of 4 patients undergoing thoracic surgery, in-
cluding thoracotomy and thoracoscopy, might de-
velop CPSP, and in one third of them this is accom-
panied with a neuropathic component followed
by poor QoL [2]. Our hospital adopted holistic and
comprehensive nursing care principles since 2011

Results: The patients in the observation group demonstrated
significantly better pain control and overall satisfaction rate
than those of the control group, along with significantly lower
morbidity of chronic postsurgical pain (CPSP) (p<0.05). How-
ever, the health-related QoL 6 months after the operation indi-
cated no significant difference between the two groups (p>0.05).

Conclusion: In summary, the whole-course pain interven-

tion is conducive to relieve pain and to reduce the occur-
rence of CPSP in patients after esophagectomy.
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and offered whole-course pain intervention in-
cluding communication and instruction before the
operation and analgesia after the operation for pa-
tients who underwent esophagectomy. Besides, the
patients or their home caregivers were followed up
continuously by smartphone or Internet, and the
initial results indicated that the whole-course pain
intervention encouragingly improved the patients’
QoL apart from pain relief. The results of this ret-
rospective analysis are reported below.

Methods

This study was approved by the Institutional Re-
view Board of Xuzhou Central Hospital. Informed con-
sent was provided by all patients before entering the
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study, and the procedure of normal nursing or whole-
course nursing was chosen by their own.

Selection of cases and general information

The clinical data of patients who underwent rad-
ical esophagectomy for esophageal cancer from Jan-
uary 2011 to December 2013 in our hospital was ret-
rospectively analyzed. Inclusion criteria were: patho-
logically diagnosed esophageal cancer without obvi-
ous postoperative complications such as chylothorax,
anastomotic leaks or thrombosis. Exclusion criteria
were: other operations or history of trauma before
esophagectomy, comorbidities of varicella-herpes zos-
ter or other diseases resulting in chest and back pain,
metastasis and/or recurrence after operation, and lost
to follow-up.

A total of 81 patients who underwent radical op-
erations for esophageal cancer were enrolled in this
study, and the surgical procedures included Sweet,
Ivor-Lewis and McKeown esophagectomy. Fentanyl, di-
privan and atracurium were all used during the opera-
tions. After the operations, thoracic paravertebral block
(TPVB) using 0.25 % ropivacaine or patient-controlled
intravenous analgesia (PCIA) using lpg/mL fentanyl
were adopted respectively for postoperative pain relief
for 48 hrs, and then patients’ pain was evaluated by
visual analogue scale (VAS). When the score was >5,
intramuscular injection of pethidine (25mg each time
for each patient) was administered for pain control. Ac-
cording to the difference of preoperative and postopera-
tive nursing procedures, the patients were divided into

Table 1. General patient characteristics

conventional care group (control group) with 40 cases
and whole-course pain intervention group (observation
group) with 41 cases. The general information of these
patients is displayed in Table 1.

Nursing intervention

The conventional care group included preoper-
ative informing about the care and instructing meth-
ods of respiratory function training, expectoration, and
prevention of bedsores and thrombosis. Preoperatively,
patients were instructed to carry out every advice from
the doctor, and were guided for proper daily diet and
physical activity.

The procedures of whole-course pain intervention
group included issues as follows:

(1): Before operation: Exploration of the culture,
religious beliefs, occupations and society relationships
of the patients, and communication with doctors about
surgical risks, and familiarization of patients’ mental
characteristics and their response to pain or stress to
eliminate their fear or anxiety in with regard to oper-
ation, illustration of how to cooperate with surgeons
and anesthetists during the surgery, and establishment
of a harmonious doctor-patient relationship as well as
detailed individualized nursing plans.

(2): Comfortable nursing during the operation:
making the patients psychologically stable, adjustment
of room temperature and body position to avoid nerve
compression and assistance with the surgeons and
anesthetists to resolve detailed problems during the
operation.

Control group (N=40) Observation group (N=41) p value
Age, years 65.9+7.5 67.0+9.1 0.156
Gender, N 0.740
Male 31 34
Female 9 7
Body mass index, mean+SD 25.9+1.6 26.1+1.5 0.085
Surgical procedures, N 0.545
Sweet esophagectomy 4 6
Ivor-Lewis esophagectomy 29 25
McKeown esophagectomy 7 10
Operation time (min), mean+SD 219.6+406.1 227.3+45.5 0.167
Postoperative analgesia method, N 0.526
Thoracic paravertebral block 11 15
Patient-controlled intravenous analgesia 29 26
Time of chest drainage (days, mean+SD) 6.7+2.1 6.5+2.1 0.091
Patients needing pethidine, N 11 9 0.614
Times of using pethidine, N 27 15 —
Hospitalization time (days, mean+SD) 10.7+2.6 11.0£2.5 0.561
CPSP case number, N (%) 16 (40.0) 6 (14.6)* 0.021
Satisfaction of patients, N (%) 26 (65.0) 36 (87.8)* 0.032

Continuous variables are presented by means:+ standard deviation. *Compared with the control group, the difference was significant
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(3): Postoperative psychological and pain inter-
vention: it included assisting with the anesthetist to
ease pain of the patients after operation, instructions
such as postoperative body position, meal time, post-
operative physical activities, deep breathing, expec-
toration and detailed methods to prevent bedsores
and thrombosis. Besides, the psychological status of
depression or anxiety, VAS on pain and sleep quality
etc. The patients were evaluated by simplified ques-
tionnaires continuously, which was helpful to deliver
symptom-triggered or targeted psychological support
from special doctors. Furthermore, a good doctor-pa-
tient relationship was maintained to avoid negative
psychological reactions and to help patients to adjust
and adapt their social roles gradually with the help
from their families.

(4): Instruction of self-management for patients: It
included keeping in close contact with patients via tele-
phone, E-mail, by Internet, monitoring various indicators
of pain, fatigue and other symptoms and QoL of the pa-
tients, and targeted instruction as well as education. As
for patients with poor self-management who could not
cooperate with remote intervention via internet, their
homecare givers were instructed to carry out detailed
nursing care and proper therapy, so as to keep the coop-
eration efficiency of hospital-family-community unit to
deliver adequate intervention in the whole process.

Investigation of quality of life

The documented VAS of pain from 1 to 6 months
after esophagectomy was collected, and the variation
tendency during the 6 months after operation was an-
alyzed. The 36-item Short Form Health Survey (SF-306)
was utilized to assess QoL of the patients. The SF-36
questionnaire included items of physical functioning
(PF), role-physical (RP), bodily pain (BP), general health
(GH), vitality (VT), social functioning (SF), role-emo-
tional (RE) and mental health (MH), and every item was
compared between the two groups.

Statistics

SPSS 19.0 software (IBM, Armonk, NY, USA) was
used for data analysis. Continuous variables are pre-
sented as mean+ standard deviation (SD). The Stu-
dent’s t-test or Mann-Whitney U test were used while
comparing continuous variables between groups. Chi-
square or Fisher exact test were used to compare cate-
gorical variables and enumeration data. P value <0.05
was considered as statistically significant.

Results

Changes of postoperative pain of patients

The differences of general information of pa-
tients, such as gender, age, body mass index, sur-
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gical procedures of esophagectomy, operative inci-
sion lengths, operation time, postoperative analge-
sic method, chest drainage indwelling time, hospi-
talization time etc. in the control and observation
group were not significant (p>0.05) (Table 1). Both
the number of patients who needed pethidine and
the times of pethidine used by patients for post-
operative pain relief were less in the observation
group compared with the control group but with-
out significant difference (p>0.05). Besides, VAS of
pain from 1 to 6 months after operation in the ob-
servation group were significantly lower than that
in the control group (p<0.05), as shown in Figure
1. Furthermore, the overall satisfaction of patients
in the observation group was dramatically better
compared with the control group (p<0.05).

The changes of pain scores of patients from 1
to 6 months after the operation can be seen in Fig-
ure 1. Compared with the control group, the post-
operative pain was relieved effectively in the ob-
servation group. Additionally, most of patients in
the observation group could tolerate the pain after
surgery with lower pain scores, and postoperative
pethidine requirements (15 times) were encourag-
ingly less than that of the control group (27 times)
(Table 1 and Figure 1). During the postoperative
follow-up, the patients with continuous pain and
needing therapy for pain relief for more than 3
months were diagnosed as CPSP; 6 patients were
diagnosed as CPSP (6/41,14.6%) in the follow-up
period in the observation group, which was con-
siderably less than 16 patients in the control group
(16/40,40.0%) (p=0.021).

Comparisons of postoperative patient QoL

Scores of each item in SF-36 of esophageal
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Figure 1. Pain visual analogue scales of the patients
1-6 months after esophagectomy.Compared with normal
control group, the difference was significant (p<0.05).
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cancer patients 6 months after the operation in
the observation group, including physical func-
tioning (PF), role-physical (RP), bodily pain (BP),
general health status (GH) etc. were all better
compared with the control group, but the differ-
ence was not significant (p>0.05) as shown in Ta-
ble 2. Meanwhile, the overall satisfaction rate of
the patients in the observation group was nota-
bly higher than that of the control group as eval-
uated by the questionnaire via Internet 6 months
after the operation (p=0.032). It is noteworthy
that the QoL of some patients after esophagec-
tomy was poor and they really needed long-term
and even lifetime standard pain or psychological
intervention.

Discussion

Postoperative QoL of patients is an important
issue for doctor-patient relationship and patient
satisfaction. Surgical procedures could lead to
CPSP in a general surgical patient population, and
the most frequent cited pain sites were joint, inci-
sional/scar and nerve [3]. A research for standard-
ization of CPSP diagnosis and therapy initiated
by VanDenKerkhof et al. indicated that CPSP was
common, and included demographic, surgery-re-
lated and psychological risk factors [4]. Hin-
richs-Rocker et al. demonstrated that the etiology
of chronic pain is grounded in the bio-psychoso-
cial model whilst physical, psychological, and so-
cial factors are implicated in CPSP development,
among them, biomedical factors included pre-
operative pain, severe acute postoperative pain,
modes of anesthesia and surgical approaches,
while psychosocial predictors for and correlates
to CPSP included depression, psychological vul-
nerability, stress, and late return to work [5]. In
addition, somatic and psychiatric symptoms in-
cluding fatigue, numbness/tingling, depression,
nervousness, headaches etc. are highly intercor-
related [6], which frequently result in damaged
postoperative QoL of patients with CPSP. Further-
more, chest drain insertion was associated with
late nerve injury and severe movement-related
acute pain as well as development and mainte-
nance of persistent postoperative pain, which was
proved to be a noxious stimuli result in postthora-
cotomy pain syndrome [7].

Nevertheless, patients’ self-management
skills for pain relief are affected by their knowl-
edge, activities and attitudes, and a trial by Jahn
et al. revealed that the nursing intervention had a
positive impact on patients’ self-management of
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Figure 2. Quality of life scores of the patients 6 months
after esophagectomy, evaluated by SF-36 questionnaire.
PF: physical functioning, RP: role-physical, BP: bodily
pain, GH: general health, VT: vitality, SF: social function-
ing, RE: role-emotional, MH: mental health. Compari-
sons among groups showed no statistically significant
difference (p>0.05).

cancer pain [8]. Additionally, interactive sections
as part of Internet-based interventions can posi-
tively alter the empowerment feelings of chronic
back pain patients, which was helpful to prevent
medication misuse without detrimental effects
[9]. However, a web-based survey by Atasoy et al.
demonstrated that most physicians sometimes
can not offer sufficient pain management due to
lack of time [10]. Despite the recognized associ-
ation between cancer and pain [11], insufficient
attention was paid in CPSP after esophagectomy,
and to date, further efforts are necessary in order
to identify the risk factors of CPSP after thoracot-
omy for targeted analgesic interventions and en-
hanced health-related QoL during the follow up.
Therefore, Internet-based intervention may be a
choice to solve this problem.

Telehealth technologies can bridge geograph-
ic distance where pain specialists were unavail-
able in non-academic medical centers, to provide
timely help for pain suffering patients including
internal medicine, addiction medicine, rehabili-
tation medicine, anesthesiology, psychiatry and
nursing, so as to effectively solve the problems
in terms of pain intensity, pain’s interference on
function and sleep, and anxiety, depression, and
cost-effectiveness [12]. Besides, a web-based,
smartphone-delivered intervention using cog-
nitive behavioral approaches with personalized
feedback for women with chronic widespread
pain following inpatient rehabilitation can pro-
mote their self-management of pain conditions
and prevent increases in functional impairment
as well as symptom levels [13]. Moreover, psycho-
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logical therapies via the Internet could effectively
reduce the intensity or severity of pain, and the
satisfaction with these treatments was general-
ly positive, which were traditionally performed
face-to-face in medical centers [14]. And a large
trial of Internet-delivered cognitive-behavioral
therapy for pediatric chronic pain by Palermo et
al. demonstrated that internet-delivered interven-
tion produced a number of beneficial effects [15].
A pilot study by Chavooshi et al. indicated that
16 weeks of Intensive Short-Term Dynamic Psy-
chotherapy delivered by Skype can significantly
reduce pain intensity and clinical symptoms of
idiopathic pain [16]. However, Baumeister et al.
reported that patients with chronic pain display
a relatively low acceptance of Internet-based psy-
chological pain interventions, which can be sub-
stantially increased by a short informational vid-
eo about the procedure [17].

It is noteworthy that cancer patients and their
relatives showed a higher tendency to use health-re-
lated Internet information after cancer diagnosis
with or without their physicians [18], therefore,
health professionals should offer Internet-based in-
tervention to avoid misleading information.
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