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Perioperative rehabilitation approaches in those over 75 years with
respiratory dysfunction from chronic obstructive pulmonary disease
undergoing abdominal tumor surgery

Yoshitaka Kii'?, Masazumi Mizuma? & Nobuyuki Kawate?

'Showa University Northern Yokohama Hospital, Department of Rehabilitation Medicine, Chigasaki Chu-ou, Tsuzuki-ku,
Yokohama, Kanagawa, Japan and ?Showa University School of Medicine, Shinagawa-ku, Japan

Purpose: We report two cases of perioperative rehabilitation
for abdominal cancer patients aged 75 years and older

with severe chronic obstructive pulmonary disease (COPD).
Case description: Case 1 was a 75-year-old man with COPD

and 52-year history of smoking 30 cigarettes per day. The
patient was diagnosed with gastric cancer and scheduled for
laparoscopic total gastrectomy. Preoperative forced expiratory
volume in 1 second (FEV1) was 0.64 L. He could walk with
intermittent rest. Case 2 was an 81-year-old woman with COPD,
bronchial asthma and 40-year history of smoking 20 cigareties
per day. She was diagnosed with transverse colon cancer

and scheduled for laparoscopic-assisted partial transverse
colectomy. Preoperative FEV1 was 0.70 L. She could walk
indoors with T-cane. Results: All staff started performing tasks
simultanecusly a week before surgery. Both patients were
extubated soon after surgery; they could sit and take deep
breaths soon after admission to intensive care unit. They could
perform stepping movements early next morning, return to
the general ward in the afternoon and started gait training.
Because both patients could independently perform activities
of daily living, they were discharged on postoperative day 13.
Conclusion: Comprehensive perioperative rehabilitation
appears to be effective in high-risk patients with severe COPD
who need surgery for abdominal cancer.

Keywords: chronic obstructive pulmonary disease,
perioperative rehabilitation, respiratory disorder, tumor

Introduction

The importance of perioperative rehabilitation approaches
for patients with malignant tumors has been demonstrated.
Specifically, it has been reported that aggressive interventions

minimize dysfunction, prevent postoperative complications
and contribute to the shortening of hospitalization, among
other effects [1]. As in the Japanese healthcare insurance
system, “approaches to minimize functional deterioration
and to facilitate early recovery with rehabilitation before or
soon after surgery are valuable because surgery, radiotherapy,
chemotherapy, etc., which cancer patients undergo may cause
complications or dysfunction, perioperative rehabilitation
approaches are attracting attention.

Herein, we report our experience of perioperative reha-
bilitation approaches in patients aged 75 years or older with
respiratory dysfunction associated with chronic obstructive
pulmonary disease (COPD) who underwent abdominal
tumor surgery.

Case presentation

Case 1: A 75-year-old man
Diagnosis: Gastric cancer and COPD.

“Past history: He had smoked approximately 30 cigarettes
per day for 52 years until immediately before the present
hospitalization.

Correspondence: Dr. Yoshitaka Kii, Showa University Northern Yokohama Hospital, Department of Rehabilitation Medicine, 35-1 Chigasaki
Chu-ou, Tsuzuki-ku, Yokohama, Kanagawa, Japan and Showa University School of Medicine, Shinagawa-ku, Japan. Tel: 81-45-949-7000.

E-mail: yokii71@yahoo.co.jp
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History of present illness: While the patient was visit-
ing a neighborhood doctor for the treatment of COPD, he
experienced abdominal discomfort. Abdominal computed
tomography was performed and based on the results of which
gastric cancer was suspected. He visited our Digestive Disease
Center, and was definitively diagnosed as having gastric can-
cer. Then, he was admitted to the center for laparoscopic total
gastrectomy.

Physical findings: The patients height was 163.8cm and
weight was 48.1kg at admission. The patient was fully alert and
oriented. Although his chest was clear, he showed pursed-lip
breathing. There were no noteworthy neurological findings.
Assessment of the activities of daily living (ADL) showed that
he could walk outdoors independently with intermittent rest.

Blood tests on admission: Blood gas analysis on room air
at rest revealed a pH of 7.408, arterial carbon dioxide tension
(PaCO,) of 41.9 mmHg, arterial oxygen tension (PaO,) of
71.1 mmHg, a bicarbonate ion (HCO,~) concentration of 25.8
mEq/L and base excess (BE) of 1.0 mEq/L. Serum biochemi-
cal examination revealed a serum albumin level of 3.3 g/dL.

Imaging tests on admission: Increased radiolucency and
emphysematous changes were observed in both lung felds.
Moreover, a low-lying diaphragm and a pendulous heart
were noted.

Respiratory function testing on admission: The forced expi-
ratory volume in 1 second/forced vital capacity (FEV /FVC)
was 24.9%, the forced expiratory volume in 1 second (FEV))
was 0.64L, and the forced expiratory volume in 1 second
percent (%FEV,) was 29.4%.

Course: Respiratory dysfunction due to COPD was noted.
The target was set for early discharge with independence of
ADL without postoperative complications. The patient was
requested to getadmitted 1 week before the surgery and to start
participating in comprehensive rehabilitation activities before
the surgery. On the day of admission, we held a preopera-
tive conference with the attending doctor (Digestive Disease
Center), a general ward nurse, an intensive care unit (ICU)
nurse, a clinical engineer, a physical therapist and a physiatrist
to determine their respective perioperative tasks, taking into
consideration the comments obtained in advance from a pul-
monologist and an anesthesiologist. The tasks were as follows:
The attending doctor was to outline the general management
and therapeutic strategies. The general ward nurse was to
provide pre and postoperative support for implementation of
the rehabilitation approaches. The ICU nurse was to provide
support for the implementation of these approaches imme-
diately after the surgery. The clinical engineer was to moni-
tor the general status of the patient. The physiatrist was to
plan the perioperative rehabilitation approach. The physical
therapist was to provide perioperative physical therapy and
the immediate postoperative ambulation program. After the
conference, the treatments and assessments were simultane-
ously started at the respective departments and units.

Oxygen was not administered before surgery. As for respi-
ratory drugs, tiotropium bromide hydrate was administered
by inhalation at a dose of 18 pg/puff once a day in the morn-
ing, along with salmeterol xinafoate administered by inhala-
tion at a dose of 50 pg/puff twice a day (in the morning and

Copyright © 2012 Informa UK Ltd,
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at bedtime), and fluticasone propionate dry powder adminis-
tered by inhalation at a dose of 200 pg/puff twice a day (in the
morning and at bedtime).

Preoperative assessments and physical therapy, including
lower extremity muscle training, deep breathing exercises and
huffing were started at the rehabilitation unit. The general
ward nurse encouraged the patient to walk regularly in the
ward and to try to leave their bed during hospitalization. The
patient was encouraged to stop smoking. Immediately after
admission, a 6-minute walking distance test (6MD) was con-
ducted in room air. Before the start of the test, the arterial
oxygen saturation (SpO,) as determined by pulse oximetry
was 96%, with a pulse rate of 102/minute. At 3 minutes after
the start of the test, the SpO, was 84%, and the pulse rate,
121/minute. The test was terminated before completion due
to development of severe respiratory discomfort. The walking
distance was 180 m. One week later, the 6MD was conducted
again in room air, immediately before the surgery. Before the
test, the SpO, was 97%, and the pulse rate was 94/minute. At
6 minutes after the start of the test, the SpO, was 84% and the
pulse rate, 116/minute. The walking distance was 350 m.

After abdominal surgery, the patient was immediately
extubated and transferred to the ICU. Pain comtrol was
performed by an anesthesiologist. An epidural catheter
was placed at the level of T8/T9 for postoperative analgesia
before induction of anesthesia for surgery. At the end of
the surgery, infusion of a solution containing 0.2% ropi-
vacaine hydrochloride hydrate (288 mL) and fentanyl citrate
(12mL) was started at 6 mL/hour and continued for 3 days.
Rehabilitation exercises were initiated, such as sitting up and
deep breathing, immediately after the transfer to the ICU,
by the physiatrist, physical therapist and the ICU nurse. On
the following morning, the patient performed standing and
stepping movements with the physiatrist and the ICU nurse,
In the afternoon, he returned to the general ward and gait
training was initiated. The respiratory drugs that were used
before surgery were restarted on postoperative day 1. Because
be could independently perform ADL, he was discharged
home on postoperative day 13. He has not been readmitted
due to any complications.

Case 2: An 81-year-old woman
Diagnosis: Transverse colon cancer, COPD and bronchial
asthma.

Past history: The patient was visiting a neighborhood
physician for treatment of COPD and bronchial asthma.
Moreover, she was also visiting a neighborhood orthopedist
for the treatment of lumbar disc herniation and bilateral knee
osteoarthritis. She had smoked approximately 20 cigarettes
per day for approximately 40 years. However, she had stopped
smoking around the age of 60. ‘

History of present illness: The patient underwent barium
enema examination because of persistent diarrhea at a neigh-
borhood clinic, based on the results of which transverse colon
cancer was suspected. When she visited our Digestive Disease
Center, a definitive diagnosis of transverse colon cancer was
made. She was then admitted to the Center for laparoscopic-
assisted partial transverse colectomy.
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Physical findings: The patient’s height was 149.1cm and
weight was 44.7 kg at admission. The patient was alert and
well oriented. On clinical examination, she complained of
pain and dysesthesia in the right L5 region, and the Kemp’s
sign was positive on the right side. However, assessment of
ADL revealed that she could walk indoors independently with
a T-cane.

Blood tests on admission: Blood gas analysis on room
air at rest revealed a pH of 7.409, PaCO, of 40.3 mmHg,
Pa0, of 78.7 mmHg, HCO,~ of 24.9 mEq/L and BE of
0.3 mEq/L. Serum biochemistry revealed a serum albumin
level 0f 3.7 g/dL.

Imaging test on admission: Increased radiolucency and
emphysematous changes were observed in both lung fields.

Respiratory function test on admission: The FEV,/FVC was
36.8%, FEV, was 0.70L and the %FEV, was 53.8%.

Course: Respiratory dysfunction due to COPD was
noted. Moreover, lumbar disc herniation and bilateral knee
osteoarthritis could be contributing to the gait disturbance.
The target was set for early discharge with independence of
ADL without postoperative complications. The patient was
requested to get admitted 1 week before the surgery and to
start participating in a comprehensive rehabilitation program
that commenced before the surgery. On the day of admission,
a preoperative conference was held with the attending doc-
tor {Digestive Disease Center), a general ward nurse, an ICU
nurse, a clinical engineer, a physical therapist and a physia-
trist, to determine their respective tasks, similar to the case
for Case 1, taking into consideration the comments obtained
in advance from a pulmonologist, an anesthesiologist and an
orthopedist. After the conference, the treatments and assess-
ments were simultaneously initiated at each of the concerned
departments and units.

Oxygen was not administered before surgery. As for respi-
ratory drugs, tiotropium bromide hydrate was administered
by inhalation at a dose of 18 pg/puff once a day in morning,
along with application of tulobuterol tape at a dose of 2mg
once a day, fluticasone propionate aerosol administered by
inhalation at a dose of 100 pg/puff twice a day (in the morning
and at bedtime), and olopatadine hydrochloride administered
orally at a dose of 5mg twice a day (i the morning and at
bedtime).

Preoperative assessments and physical therapy, including
lower extremity muscle training, deep breathing exercises
and huffing were started at the rehabilitation unit. The gen-
eral ward nurse encouraged the patient to walk regularly in
the ward and to try to leave her bed during hospitalization.
Immediately after admission, a 6MD was conducted in room
air. Before its start, the SpO, was 95%, and the pulse rate was
102/minute. At 6 minutes after the start of the test, the Sp0,
was 93% aud the pulse rate, 117/minute. The walking distance
was 150 m. One week later, another 6MD was conducted in
room air, immediately before the surgery. Before the test, the
SpO, was 97%, and the pulse rate was 94/minute. At 6 minutes
after the start of the test, the SpO, was 89% and the pulse rate,
117/minute. The walking distance was 240 m. The orthopedist
had not suggested the need to limit exercise before the sur-
gery. If motor disorders had been found to have caused gait

disturbance after the surgery, concomitant treatment would
have been started immediately.

After abdominal surgery, the patient was immediately extu-
bated and transferred to the ICU. Pain control was performed
by an anesthesiologist. An epidural catheter was placed at the
level of T9/T10 for postoperative analgesia before induction
of anesthesia for surgery. At the end of the surgery, infusion
of a solution containing 0.2% ropivacaine hydrochloride
hydrate (288 mL) and fentanyl citrate (12mL) was started at
6 mL/hour. Because decrease in blood pressure was observed,
the infusion rate was changed to 2mL/hour on the follow-
ing day, and the infusion was administered for a total of 3
days. In addition to the predetermined epidural infusion,
pentazocine, buprenorphine hydrochloride, and flurbipro-
fen axetil were administered as rescue analgesics, as needed.
Rehabilitation exercises, such as sitting up and deep breath-
ing, were commenced immediately after the ICU admission
by the physiatrist, physical therapist and ICU nurse. On the
following morning, she performed standing and stepping
movements with the physiatrist and the ICU nurse. In the
afternoon, she returned to the general ward and gait train-
ing was initiated. The respiratory drugs that were used before
surgery were restarted on postoperative day 1. Because she
could independently perform ADL, she was discharged home
on postoperative day 13. She has not been readmitted due to
any complications.

Discussion

The importance of perioperative rehabilitation approaches in
patients with malignant tumors has been demonstrated [1].
However, there are no specific case reports from the field of
rehabilitation on the most suitable rehabilitation approaches
in patients with severe COPD who are 75 years or older and
are scheduled to undergo abdominal tumeor surgery.

It used to be said that in COPD patients with a preop-
erative FEV, of 0.7L or less, only urgent surgeries should be
performed because of the elevated risk to life, even though
surgery by itself may be possible [2]. However, it has been
shown that the evidence for classifying the risk of postop-
erative respiratory complications based on the results of
spirometry is not sufficient [3]. Moreover, with the advances
in anesthesia techniques and introduction of anesthetics with
fast induction and emergence properties, such as sevoflurane
and propofol, availability of vecuronium, which is a less-
accumulative muscle relaxant, and improved techniques of
management of artificially ventilated patients, anesthesia has
become easily feasible for patients with underlying COPD
[4]. Therefore, there might be no adequate reason to avoid
general anesthesia or surgery, even in patients with severe
COPD [5,6].

“In both of our patients, the patients themselves, their
families and the attending doctors desired surgery. The
attending doctors consulted the physiatrists about the most
suitable perioperative rehabilitation approaches even before
the patients were admitted to the hospital.

The following have been pointed out as being important,
while considering perioperative rehabilitation: prevention
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should be the main objective, assessments and preparatory
measures rust commence before the surgery and a rapport
must be established with other departments and units [1,4,7,8].
In our cases, the physiatrists assumed the role of coordinating
the conference among different departments/units. A consen-
sus was reached on the plan for the surgery at the end of the
conference; then, the rehabilitation programs were simulta-
neously initiated by each of the concerned departments and
units before the surgery.

More specifically, strength and endurance exercises, deep
breathing exercises, and expectoration exercises were started
at the rehabilitation unit before the surgery. The general ward
nurses provided support and assistance to the patients, while
they performed the exercises. The pulmonologist preopera-
tively prescribed the necessary respiratory medication needed
during the surgery. While the attending doctors made an
effort to shorten the duration of surgery, the anesthesiologists
attempted to improve the anesthetic methods. The ICU nurses
and the clinical engineers perioperatively collected informa-
tion on the patients to allow a smooth transfer of the patients
from the ICU to the general ward without complications such
as atelectasis [8].

Approaches proposed by different units were implemented
immediately after the surgery and afterward to achieve early
ambulation, early oral intake and independence of ADL.
Because better methods were implemented due of the involve-
ment of and cooperation among different units, the surgeries
were successful, and the patients were discharged with inde-
pendence of ADL.

In these cases, the patients were admitted 1 week before
the surgery for preoperative rehabilitation which was within
the range approved by the National Healthcare Insurance
system of Japan. However, commencement of rehabilitation
activities 2 weeks [1] or even 1 to 2 months [9] prior to the
surgery has been reported to be effective; therefore, a further
issue that might need to be addressed is the appropriate time
of start of preoperative rehabilitation, including outpatient
approaches.

Our experience in these cases suggests that comprehen-
sive perioperative rehabilitation approaches are effective in

Copyright © 2012 Informa UK Lid.
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75 years or older patients with severe COPD, who are sched-
uled to undergo abdominal tumor surgery.

Conclusion

We have reported perioperative rehabilitation approaches for
patients aged 75 years or older with respiratory dysfunction
associated with COPD undergoing abdominal turnor surgery.

Comprehensive rehabilitation approaches involving coop-
eration with other departments and units are suggested to be
effective in patients aged 75 years or older with underlying
severe COPD who need to undergo abdominal tumor surgery.

A further issue that may need to be addressed in connec-
tion with preoperative rehabilitation approaches might be the
appropriate time of start of perioperative rehabilitation in this
subpopulation of patients.

Declaration of interest: The authors report no conflicts of
interest.
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tal augmentation prosthesis ; PAP) OYERE
LEWNTH S, BADTPHEIC RS E, HE
T OWEERNC BT 2 BIEPEPASE 2, WeT
DT, MEREZS bR T RIS O
Il TR AT A, 5T



WS - WE TR CHEE I L 2250, &
FHERCAIRT CHET U e &0 5 19,
b. WD

WG AT B2\ U B 2 S T A 720
OINE)BFREE RS, RN
WX BEMITT B2ALAENDT, il
VI ry—Y g ALY BEOTREZ Y B
5, BOIEE AL~ ZICBBTESL LD
T 5. I F TEADES L ELANEE
PHBERL, HACEERFEERY Ahs W,
—F, FCRTRAHERE LTI v M
FERERTH L. [EEEE—FHAFO
voice prosthesis (Provox®, 7 M A X F 4 7
WAk, A 2 —F V) BIAT B THEE TN
FELBR R CREL Dl L
WHits, i SO BEIRE T 5720
FHERFE LD DEBRESTHL. FINEN

AW EPRETHSHH, SHERMEITCHE
Kot Bz LAt Y,

YA OFRICE L TKHS Y, 1A
DIGIRAVPHE NS M L 7 B ERAE APl

EhTwRWEREE EBIN TR TH
BRET LI L2 24, AIRREgeeMi g
EWBEPHEIZ S 4 63.6%, 16.1%, #ELE
B 40.2H, 10.6 H, #REHET72.4H,

7 UNE Y IR A IE T ERE R T
THY, WY TESETRHRICAAT S
iR W Rl o N DY A

c. SHERERTEAT

MR SHEIRIE T (radical neck dissec-
tion ; RND) {2 & 0 Jgs83L 2285, RIfRED A
PRI S s LRBIET AL, BHEESOR
i - ShiEE - EWEH kY. ERE LT
Eo% FEE, ¥ BHRO Lo EE
PEAER R EREL L, YN Y T, B
JEB R SHE OB, JH - BEE - SO

T #E (range of motion : ROM) #l#K - 5
TIUETRFRR, PRI IR A R I EE SR
¥ (transcutaneous electrical nerve stimula-
tion: TENS), #1474 — 8y 7%
LgedFy IO

PRSI EEEN (modified radical neck
dissection ; MRND) < 33 R 0 S5 55 1% 4l
(selective radical neck dissection ; SND)
TR S NBETY, ihoR
Wkt RGO [RHEE 2 &1 & 0 Rk
BB IIER AL, BB oReDb L
CWEAEMIEIZRAZ LA LELIER NS
DTHEESLETH LY, BEOREICD X
B, MO EREIIEBEDP S VIEREL
Fz W10,

OBk - Rk (AhE,

BiEx )

a. Bl - PANEA

UNEYDOHE, BEOLEMEICX Y E
U AT (M) MikE (dependent lung
disease : DLD) @34 & Rk <o &,
BLOUBK - BB OPHEEIC X 5H0EO
W AR 2 PR L, Ml & iy - o
#L, FHMRERSZ & THE DD,

WET IS & 2 OFBEICHRI B DR
NEY OLEVEE X RS, BEREO
WHPEONDL LI T H, D ET, fiE
VIR AR, AR, IR sy (2
ML F) BEGT L. WERONRER, &
S OFRRIEBEIPEARE D K &2 b, 2
DFRE LT (BRRIER) e 4 v v
F 47« A4 1@ A 1) — (incentive spiro-
metry;IS) 23 5.

B N 3R DI TOARBHLIC &
DDLDEZAELTLE) DT, iz 2
R BT DR L (2 — = ), P&
PEZ P56, 72, HOPEREZMRL,
SO & AT SRR IS 2175 . B
RS EETH S, MATHRBICERER 2T h

oy

RERE BRE X
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TR BN, SLAL, BRITAE D B,
SAL, BT EOMENT X R OB

KL, BREMEDONEENYET 5. iz,

AR A, SAEZ OIS 4 U Tk
AT % 19

A Z R ORR B, WO LR 2
WU NEY (R D OIPRANRE, AAPRE
IS, SR, BUBERRZ: EOGFH) %
oLtk y, WkaEIE, EReEE
AR T B2 EARENTWE D,

b. EEHE

FOEARIAT B P - PN, IR
(Fhm - BELIR - HER Y > SHisRg), JEED
Pele (BANE - DEERY > stispid, WABR),
SHEHRAE (B Y ~ 73 HiskE, REEEH)
Pibh iz, FE~OREIKE , Nl
EPHEZ HL & U7zl & P 288 2 9 B EE
bIEICEETHSL., LidoT, MiiiB&

B AR TN 5 2,

TS B OB e L R R & 2 U Red
W ERPS, MY NEY 22T Ch L AT
TEE~OWELEETHL. T/, HIEMH
DIEE & ICEFRATICH LT ITHT
HIELLIEE Ehp D,

@3 =

a ¥

FRIERIIATBIER O & T8 BB S %
AU %, FRCREE S N2 BB A R &
Thb. UVERERO7 O OB &
TR 7 T BT O SR RRIAE, Wb A
1 BE 858 4% (adhesive capsulitis) & 4 U,
FfEIZ I BB 2555, Bl
OB X 0 b IR o B v B A%E
BRI L CTRES R W2, BT v
ZXEERIE S NG (138 D FEB RS
FTHLERSS. L rF RN VoSHARE

WEREOBRICH 5T 5 2 LAEESNT
W Z) 24) .
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WAL, P E BEO L, i
203 BIERERES X 0RO 0 s S
MZOWTHBL, hoE2 T, BETS
72DIIEEDL S R FIERE LR
ER SR BRI R L TLES ).

Wit o ROM FER D BRIATR I D v T,
A G G ORERD S, AIERDERES A0 CH)
ML ED LY o SEHE OBENR A ETRER 22
FOMBEERELAZ ESWE SR TS,
L7=3oC, BIRfDO FL— 2k ah s %
TEEHIE L CTHBIROM RO AT, JE
MO0 R, MERdsEE TFU 5. FL—V
WEBIARTHIRE 3 AL R L, REE
PR L O A i L 22 28 o TEORR I L gl -
B ROM 3% 47 5 929, |
Wts 2~ 3 Taxillary web syndrome (AWS)
PHRT B ENDLOTEELET S,
AWS &1, FABEEIC XY LR HERRO
FIENCH AERIRS Y o2 S U A A5
HEAl URTIE R I - il o A 7 gl
FORITHMER 2 filch, WO O & DR &
BELAZETHS, Tio, AIEBOBEER
B THILT 2R D 5 VIR E
B L ARBECLY, BRhOFHROEE
PHITAHEDVH HDT, FTOBITIIRE
P HIZINE YR EEZSTA L 98
FERFICHAZ LTBL S EHRUTH 5.

UNE YR RADREIZDONTIE, A F 590
DFERD O, WEOBE) 7 1 75 LR HEE
EIXEROMOWFICHATHY, ThHD
AR oBEORIE R T LIk
BhVERENTWS .

b. Y ¥ \FE

FUBMBICHEO R VWISTOAZWE & L
CERATIE, BMMEMICHARTlem PR
KEWEEL Y VNFEORE, 2em Pl k%
BEREEBERL2ETAT02A (50.9%) TIHIE
LTHY, BEED I BIFIEL53.4%, i



