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Esophageal cancer is a representative cancer that occur physical deterioration but, physical
problems after surgery were not well reported. The purpose of this study is to report on the
long thoracic neuropathy after surgery, and to identify the symptoms and effects of physical
therapy after esophageal cancer surgery. This is a case of a 61-year-old man who showed
winging of the scapula with long thoracic nerve injury on the results of electromyography after
an esophageal cancer surgery. Physical therapy programs were implemented 8 sessions during
hospitalization. The quality of life, fatigue, shoulder range of motion (ROM), numeric rating
scale (NRS), 6-minute walk test, and 30-second chair stand test were assessed. The quality of
life, fatigue, shoulder ROM, NRS (pain), 6-minute walk test, and 30-second chair stand test
were improved. However, the esophageal-specific symptom was not different after physical
therapy program. As esophageal cancer suffers from physical difficulties after surgery, physical
therapy programs are thought to be helpful.

INTRODUCTION

ed as physical side effects. One study reported that the 6-min
ute walk test and knee extensor muscle test decreased within

Esophageal cancer is defined as tumors along the lining of
the muscular tube that connects the throat to the stomach

3 weeks after esophagectomy [7]. Decreased cardiorespiratory
ability and muscle dysfunction affected the survival [8].

[1]. It often occurs in men aged 60–70 years and accounts for

Several studies showed that physical exercise is beneficial

2.4% of all cancer deaths in South Korea in 2016 [2]. Despite

in the aspect of QoL after completing the treatment [9-11].

the advances in cancer treatment, its prognosis remains poor.

Moreover, the 2-week rehabilitation program during hospi

However, compared to surgery alone, patients who are eligible

tal stay after esophagectomy reported an effective strategy in

for neoadjuvant chemotherapy and radiation therapy achieved

decreasing pulmonary complication. The incidence of pulmo

approximately 47% in a 5-year survival rate [3].

nary complications was 8.8%, which is lower than the previous

Esophagectomy is the standard surgery for esophageal

studies. In this study, rehabilitation program was consisted

cancer, but is a well-known invasive procedure. Therefore, it

of positioning, stretching of respiratory muscles and thoracic

affects postoperative complications, such as pulmonary com

cage, deep diaphragmatic breathing, coughing and huffing,

plications, anastomotic leaks, and sepsis [4]. Postoperatively,

and early mobilization [12]. This study, postoperative rehabili

patients with esophageal cancer may experience not only

tation focuses on reducing lung complications. However, there

high-risk postoperative pulmonary complication but also pain,

was no approach in identifying and treating musculoskeletal.

fatigue, eating difficulties, diarrhea, nausea, and impaired

Also, there is still a lack of research to show the beneficial ef

quality of life (QoL) outcomes [5,6]. Furthermore, sarcopenia,

fect of physical therapy program, and no study has included

weight loss, and physical deterioration are also well document

the description status of the skeletal muscle immediately after
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an esophageal cancer surgery Above all, there were no clinical
research of neuropathy symptoms after esophagectomy.

2. Physical Therapy Program
On his initial visit to physical therapy, the patient's chief

This case report aimed to identify the symptoms immediately

complaint was shoulder pain and insomnia, but he also had

after an esophageal cancer surgery and the effects of physical

a difficulty of expectoration due to pain in the surgical area.

therapy program on physical function, fatigue, pain, and QoL.

In addition, the 6-minute walk test showed decreased cardio

Also, we would like to share the uncommon symptom of wing

pulmonary function due to decreased physical activity during

ing scapula which occurred on a surgical site after an esopha

pre-cancer radiation treatment. Therefore, physical therapy

geal cancer surgery.

program consisted of breathing, chest expansion, soft mas
sage, stretching, strengthening, and aerobic exercises. Physical

CASE REPORT

therapy was performed for 60 minutes every day except week
ends, and a total of eight sessions of physical therapy were
received until discharge the hospital on July 1, 2018.

1. Subjects
The patient is a 60-year-old man diagnosed with malignant

On the first day, the patient complained of severe pain on

esophageal neoplasm on March 23, 2018, with chest pain and

the rhomboid, i.e., level 5 on numeric rating scale (NRS) even

mild dysphagia. His height was 163.2 cm and weight was 61.1

during rest. Therefore, the physical therapist performed toler

2

kg, with a body mass index of 22.94 kg/m , with no metastasis

able chest expansion and deep breathing exercise, right shoul

or comorbidity. He underwent concurrent chemoradiation

der range of motion exercise, and diaphragm strengthening

therapy preoperatively. He was admitted on June 16, 2018,

exercise in half sitting position. Incentive spirometry exercises

and underwent a Vinci Ivor Lewis operation on June 19, 2018,

using a coaching device (Coach II, Kendal; Tyco Healthcare,

which showed that proximal, distal, and radial resection mar

Mansfield, MA, USA) were recommended 10 times every hour

gins were not involved and no metastasis in 28 lymph nodes.

as possible. For sputum excretion, coughing and huffing exer

Therefore, he was diagnosed with stage cT2N1M0 esophageal

cises were performed using tough techniques. Since the next

squamous cell carcinoma.

day, biceps curl, shoulder flexion, and horizontal abduction

The patient was examined in the physical therapy room

using elastic band (Hygenic Corp., Akron, OH, USA) and squat

on June 20, 2018, for postoperative lung care. There were no

ting exercise were performed to strengthen the upper and

other treatment programs other than physical therapy. He

lower parts of the body. The patient was informed on his Borg

complained of pain on the chest tube and medial border sites

rating of perceived exertion scale and exercised at a “somewhat

in the right scapula. He also complained that he could not lie

hard” intensity of 11–14, regarded as an exercise intensity level

down on the bed below 60°. Thus, the changed sleep posi

of 50%–70% of one ROM for resistance training for 1–3 sets

tion and pain resulted in insomnia, which he reported as the

of 10 repetitions. Physical therapist monitored the SpO2 and

most terrible symptom among other things. He more especially
complained of shoulder pain and weakness than other patients
who underwent esophagectomy. On physical examination, se
vere winging scapula in the right shoulder was noted (Figure 1).
It was a positive in wall push up test. And, strength of serratus
anterior muscle was poor in manual muscle test. On the results
of electromyography (EMG) finding, abnormal spontaneous
potentials were observed in the right serratus anterior muscles
during rest, and polyphase unit activity potential of long dura
tion was observed in the right serratus anterior muscles during
moderate contraction. He was diagnosed with axonotmesis
in the long thoracic nerve on EMG examination. This study
was approved by the Asan Medical Center Institutional Review
Board (approval No. 2018-1349).

Figure 1. Winging scapula after esophagogectomy.
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heart rate during exercise. To exercise winging scapula, Ser

chair stands for 30 seconds to assess the strength of the lower

ratus anterior muscle strengthening exercise was performed

extremities. It has a moderately high test–retest reliability (in

progressively from no weight to resistance exercise. In a stand

traclass correlation coefficient = 0.89) and moderate construct

ing position, shoulder elevation exercise was performed from

validity, as demonstrated by a correlation with the leg press (r =

90° to 120° against the wall and using a hand weight in the

0.77) [13].

plane of the scapula. He was standing with back towards the
wall, feet shoulder-width apart, and grasping elastic band

2) The 6-minute walk test

handles with both hands. Starting with elbows flexed at 90°

The 6-minute walk test was performed in a 30-m hallway at

and shoulders abducted at 60° and internally rotated at 45°,

his own pace [14]. The physical therapist encouraged him “you’

he then performed a hugging action by pressing the handles

re doing well” and check the oxygen saturation at pre- and

away from the body, forming an imaginary arc with his hands.

post-evaluation. Moreover, dyspnea was measured using the

Once the hands came into contact with each other, he slowly

modified Borg dyspnea scale [15].

returned to the starting position following the same arc. And,
stretching exercise to pectoralis minor, rhomboid and levator

3) QoL

scapula was performed to prevent shortening. Additionally, a

The Korean version of European Organization for Research

5-minute soft massage by using manual pressure release was

and Treatment of Cancer Core Quality of Life Questionnaire;

performed on rhomboid muscle due to severe pain on the

version 3 (EORTC QLQ-C30) was used to assess the QoL. This

rhomboid and levator scapula in the right scapular. Aerobic

questionnaire is widely used for various cancer and has been

exercise was performed from 20 minutes at 50% of the pre

validated [16]. The Korean version of Quality of Life Ques

dicted maximum heart rate to 30 minutes at 60% progressively.

tionnaire-Esophageal 18 (QLQ-OES18) was used to evaluate

Patients performed aerobic exercise using cycle (Ergoline 200k;

esophageal symptom [17], which were highly reliable and vali

Ergoline GmbH, Bitz, Germany) or SCI fit. Briefly, stationary

dated as esophageal cancer-specific [18]. In this questionnaire,

cycle monitoring the target heart rate (HR: 90–108) was used

the higher score in function means the better physical func

with constant mode. Constant resistance was used from 20 W

tion, and the higher the symptom means the more the symp

to 30 W. The intensity of aerobic and strengthening exercises

toms.

was referenced from the guidelines for sedentary people, pro
vided by the American College of Sports Medicine. For cooling

4) Fatigue

down, active range of motion exercise (AROM) on the neck

The Functional Assessment of Chronic Illness Therapy–fa

and shoulder and chest expansion with deep breathing and

tigue (FACIT–fatigue) was used to assess fatigue, which consists

stretching of the lower extremities were performed Stretching

of thirteen questionnaires. This is validated for chronic dis

exercise to pectoral muscle was performed to prevent of ky

ease, and higher score means less fatigue symptoms [19].

photic posture due to surgical pain and sleeping position.

5) AROM

3. Assessments
The European Organization for Research and Treatment of
Cancer Core Quality of Life Questionnaire (EORTC QLQ-C30),

Each shoulder AROM such as flexion and abduction were
measured while sitting. The average value of three trials was
recorded according to [20].

EORTC Esophagus Questionnaire (EORTC QLQ-ES18), Func
tional Assessment of Chronic Illness Therapy-Fatigue (FACIT-

6) Pain

fatigue), shoulder AROM, NRS, 6-minute walk test, and 30-sec

The NRS was used to measure pain, with 0 indicating no

ond chair stand test were evaluated at the baseline and after

pain and 10 indicating severe pain [21].

the intervention.

4. Results
1) The 30-second chair stand test
The 30-second chair stand test is performed by checking the
222
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Compared to baseline evaluation, at post treatment evalua
tion, the quality of life, physical function, role function, emo
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tional function and cancer related symptom such as fatigue

winging in the right scapula, mild dyspnea, and pain on the

and insomnia (EORTC QLQ-C30). In aspect of esophageal spe

medial border of the scapula during the hospital stay. In ad

cific symptom was not different except to pain (EORTC ESO18)

dition, he also complained of severe insomnia due to posture

(Table 1). Fatigue decreased from 15 points to 12 points in

changes during sleep.

FACIT-fatigue. In addition, the pain score by NRS was reduced

Physical therapy programs after an esophageal cancer sur

from 6 to 3. In the chair sit to stand test, he was able to do 10

gery are not widely implemented and generally, the referral

times in the initial evaluation and 14 in the last evaluation. The

from chest surgery part to rehabilitation medicine department

6-minute walk test also improved from 360 meters to 400 me

is not clear. Therefore, physical problems after an esophageal

ters. The range of motion of the shoulder was limited in flex

cancer surgery were not well reported.

ion and abduction at the baseline evaluation, but the shoulder
ROM was restored to normal range after treatment (Table 2).

After surgery, occurrence of wining scapula ruled out of long
thoracic nerve neuropathy. One case study also reported in
case of an apical pulmonary tumor caused the long thoracic
nerve palsy [22]. However, there have been no reports of long

DISCUSSION

thoracic nerve damage after esophageal cancer surgery. Pos
This case report is the first to describe a physical therapy

terolateral thoracotomies are known to have the complication

program implemented immediately after the surgery and long

of long thoracic nerve palsies. Esophagectomy procedures

thoracic neuropathy that occurred. The patient’s compliance

include bilateral opening of the plural cavities; chest drain

on the exercise program was very good. He showed severe

is placed on both sides to re-expand the lungs. Nerve dam
age might occur in this process [22]. The long thoracic nerve

Table 1. Comparison of values obtained for EORTC QLQ-C30, EORTCOES18 between the baseline and after the physical therapy program
Assessment
EORTC QLQ-C30
Global health status/QoL
Functional scales
Physical functioning
Role functioning
Emotional functioning
Cognitive functioning
Social functioning
Symptom scales
Fatigue
Insomnia
Nausea and vomiting
Pain
Dyspnea
EORTC QLQ-OES18
Dysphagia
Eating trouble
Reflex
Pain
Dry mouth
Taste trouble
Coughing trouble
Speaking trouble
Trouble swallowing saliva
Choking

[23]. The serratus anterior muscle weakness is innervated by
the long thoracic nerve, which is important in controlling and

Case
Pre

characteristically arises from 5th to 7th cervical nerve root

Post

maintaining normal scapulohumeral rhythm [24]. During the
shoulder flexion, the serratus anterior muscle assists in the

50

58.3

46.6
33.3
75
100
100

53.3
50
83.3
100
100

33.3
100
33.3
66.6
100

44.4
33.3
33.3
50
33.3

55.5
66.6
66.6
41.6
66.6
16.6
26.6
26.6
66.6
66.6

55.5
66.6
66.6
8.3
66.6
16.6
26.6
26.6
66.6
66.6

EORTC QLQ-C30, The European Organization for Research and Treat
ment of Cancer Core Quality of Life Questionnaire; version 3; EORTC
QLQ-OES18, The European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire-Esophageal 18.

upward rotation and keeps the scapula to the thorax [25,26].
Therefore, we focused on exercises strengthening the serratus
anterior. Shoulder elevation exercise was performed from 90°
to 120° against the wall and using a hand weight in the plane
of the scapula [27].
This patient had an improved QoL, better shoulder range of
motion, and decreased pain and insomnia after the physical
therapy program. This is consistent with the fact that physical
Table 2. Comparison of values obtained for FACIT-fatigue, NRS, and the
30-second chair stand test between the baseline and after the physical
therapy program
Assessment
FACIT-fatigue (socres)
NRS (scores)
The 30-second chair stand test (times)
6-minute walk test (m)
Shoulder AROM (degrees)
Flexion
Abduction

Case
Pre

Post

15
6
10
360

12
3
14
400

125
110

180
180

FACIT-fatigue, Functional Assessment of Chronic Illness Therapy-Fa
tigue; NRS, numeric rating scale; AROM, active range of motion exercise.
www.ptkorea.org
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exercise and self-education program can benefit the postop
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