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Abstract

We prospectively analyze the effectiveness of NPPV on the elderly patient after abdominal surgery. More
than 75 years old twenty patients included the study in our hospital from Oct 2010 to Mar 2011. They
were randomly assigned to the NPPV group or the No-NPPV group. The Backgrounds of the both groups

didn' t differ significantly. A ratio of partial pressure of arterial oxygen to fraction of inspired oxygen (P/
F ratio) is higher in the NPPV group (P<0.05) on the first postoperative day. There is no difference about
the rate of the postoperative morbidity and the length of hospital stay between two groups. NPPV keeps
oxygenation of the elderly abdominal surgical patients in the first postoperative day.

(Keywords : Non-invasive positive pressure ventilation (NPPV), elderly patient, abdominal surgery, com-

munity hospital)

Introduction

Non-invasive positive pressure ventilation (NPPV) is
widely used to treat patients with cardiogenic pulmonary
edema and chronic obstructive pulmonary disease'’?’. NPPV
can maintain positive airway pressure without endotracheal
intubation’ . In Japan, the population of the elders and the
elderly surgical patients are increasing. The postoperative
morbidity of the lung, especially atelectasis and pneumonia,
occurs easily after abdominal surgery in elderly patients,
because the abdominal incision and anesthetic effect disable
the patient’s respiratory function® *’®’. Elderly patients
have a less physical reserve and more co-morbidity, so
they might suffer from the postoperative morbidities more
easily after abdominal surgery. It is important to reduce the
rate of the postoperative pulmonary morbidities in these
patients. However, previous reports about the preventive
effect of NPPV have not been extensive® ”’®’, especially
bilevel positive airway pressure. We prospectively analyzed
the effectiveness of NPPV in elderly patients primarily to
improve the oxygenation and a ratio of partial pressure
of arterial oxygen (PaO,) to fraction of inspired oxygen

(F,0,) (P/F ratio) in the NPPV group on the first

postoperative day, and secondarily to reduce the pulmonary

morbidities.

Methods

The patients over 75 years old scheduled to undergo
abdominal surgery were registered and randomly assigned
to the NPPV group or the No-NPPV group from 1 October
2010 through 11 March 2011. NPPV was administered
using BiPAP Vision ventilator (Respironics, Inc) after an
operation. Exclusion criteria included emergency operations
and the patients who could not be extubated immediately
after the operation in the operating room. The patients
who had severe cardio-pulmonary co-morbidity (acute
myocardial infarction occurred last 6 months, uncontrolled
congestive heart failure, chronic lung disease with FEV
<1L) were decided to be excluded from the study. The
patients who had less severe co-morbidities (hypertension,
diabetes, hyperlipidemia, atrial arrhythmia, etc.) were
not excluded from this study, but the co-morbidities were
recorded. Twenty patients were registered with 10 patients
in each group. All patients were informed that they may be
given a mask to assist respiration, and informed consent
was obtained from all patients. This study was approved by
the ethics review board of the Iwate Prefectural Kamaishi
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After surgery, patients in the NPPV group were extubated
and given the usual 4 ¢ /min oxygen mask on return to
their ward, then an oronasal NPPV mask was placed. The
NPPV parameters were as follows : S/T mode, F,0, 0.4,
inspiratory positive airway pressure (IPAP) 10 cmH.,0,
expiratory positive airway pressure (EPAP) 5 cmH,0,
respiratory rate (RR) 8 times/minutes. The NPPV mask
was removed if the patient complained about discomfort.
In that case, a 6 ¢ /min regular type mask (F,0, 0.4) was
placed instead and the time of mask exchange was recorded.
The patients in the No-NPPV group were extubated and
given a usual 4 ¢ /min oxygen mask on the way back to
their ward, a 6 ¢ /min oxygen mask (F,0,0.4) was placed.
F,0, was measured around the patient’'s mouth with
FLUKE™ VT Mobile (TAISHO BIOMED INSTRUMENTS
CO,. LTD.). A nasogastric tube was placed to prevent gastric
distension until the masks were removed in both groups.
Preoperatively, the arterial blood gas analysis was
performed for all patients on room air. Smokers in both
groups were educated about smoking cessation (4 in the
NPPV group and 2 in the No-NPPV group). All patients
received the respiratory muscle training in preoperative
period. The site of the incision, upper or lower, was
recorded.

In both groups, a blood gas sample was obtained after
an operation at the point of the NPPV or 6 ¢ /min mask
equipped for 60 minutes and 15 minutes after the masks
were removed in the first postoperative day. Oxygen was re-
administered with 2 ¢ /min nasal cannula when the arterial
oxygen saturation (Sa0O,) decreased 92% and below with
the room air at least for 60 minutes. The chest X-ray was

Table 1. Patient Demographics

taken on the first, third, and seventh postoperative days
to evaluate for atelectasis or other abnormal pulmonary
findings. The X-rays were evaluated by four surgeons. Also
an abdominal X-ray was taken to evaluate for the bowel
paralysis and diagnose the ileus. The wounds and drainage
tubes were checked everyday for the surgical complication

(wound infection, abscess formation, anastomotic leakage,
etc.).

Statistical analysis was performed using Student's t-test
and the chi-square test. A P-value of <0.05 was considered
significant. All statistical analysis was performed using
StatView® (Version 5.0, Berkeley, CA, USA).

Results

The basic patient characteristics are shown in Table 1.
There are no significant differences regarding the patients’
age, male to female ratio or body mass index between
the two groups. The operative time, blood loss, incision
site, operated organ (biliary, gastric, colorectal) and the
underlying diseases (malignant vs. benign) also had no
significant differences. The prevalence of the less severe co-
morbidities was not different among the groups. One patient
had a history of ischemic heart disease and one patient had
atrial fibrillation in the NPPV group and one patient had
a history of ischemic heart disease and a history of lung
resection in No-NPPV group. One patient suffered from
postoperative delirium, and the NPPV mask was removed 30
minutes after placement. From the viewpoint of the intention
to treat analysis, this patient was included in the NPPV
group.

No significant difference was found between the NPPV
group and the No-NPPV group regarding preoperative and

Characteristic NPPV No-NPPV P-value
n=10 n=10
Age 79.4 (75-89) 79.7 (75-85) NS
Male/Female 4/6 5/5 NS
Body mass index (m2/kg) 22.5(17.5-33.8) 23.5(17.0-30.2) NS
Operative time (min) 148.3 (70-267)  208.2 (75-571) NS
Blood loss (g) 162.5 (20-489)  301.5(22-1928) NS
Incision site: Upper/Lower 9N 9N NS
Biliary/Gastric/Colorectal 3/1/6 5/3/2 NS
Benign/Malignant Diagnosis 4/6 4/6 NS
Cardiopulmonary co-morbidities o8 NS

with / without

median (range)
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NS = not significant
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Figure 1.

After Operation

First Postoperative Day

P/F Ratio is shown at three time points. Value of NPPV group (closed circle) in
the first postoperative day is significantly better than that of No-NPPV (square)
group. Data points are means = SD. *; P<0.05 for comparison of the NPPV group

vs. No-NPPV group.

Table 2. Postoperative Morbidities and Hospital Stay

NPPV No-NPPV P-value
n=10 n=10
Pulmonary morbidities 4 2 NS
Atelectasis 3 1
Pneumonia 1 0
Pleural effusion 0 1
Oxygen re-administration 2 4 NS
Other morbidities 5 5 NS
Wound infection 2 1
Abscess 1 1
Leakage 1 0
lleus 0 1
Delirium 1 2
Hospital stay (days) 35.0 (8-159) 21.6 (8-46) NS

postoperative P/F ratio on the day of the operation. On the
other hand, P/F ratio in the NPPV group was statistically
higher than the No-NPPV group on the first postoperative
day.

The postoperative pulmonary morbidity, other morbidities
and hospital stay are shown in Table 2. Atelectasis on
X-ray was seen in three patients in the NPPV group and
one in the No-NPPV group. Only one case of pneumonia
developed in the NPPV group and that patient also had
anastomotic leakage after a low anterior resection for
rectal cancer. In the No-NPPV group, a small amount of
pleural effusion requiring no intervention was seen in one
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NS = not significant

patient. No significant differences were seen regarding
pulmonary morbidity in the two groups. There were 2 and
4 patients in the NPPV and No-NPPV groups requiring re-
administration of oxygen respectively, but the difference
was not significant. No difference was seen regarding other
morbidities, as well. The total hospital stay was similar in
the both group, despite the NPPV group include the patient
with the anastomotic leak.

Discussion
In internal medicine, NPPV has been one of the
modalities used to treat congestive heart failure, chronic
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respiratory failure etc.’’?’. NPPV has also been used to treat
postoperative acute respiratory failure in some reportsﬁ) o
including patients undergoing liver transplantation'”’. There
have been no prospective studies about the preventive use
of NPPV in elderly patients undergoing open abdominal
surgery. We expected that NPPV would reduce the
incidence of atelectasis and improve blood gas exchange on
the patients with impaired respiratory function due to pain
at the incision site and/or general anesthesia. A reduction
in pulmonary morbidity and length of hospital stay were
anticipated.

There were no significant differences regarding patient
characteristics in the NPPV groups and No-NPPV groups.
The operative time and blood loss of both groups were not
different, and that means the influence of the surgical stress
was removed from our study. So we think that the effect
of NPPV on the postoperative oxygenation was precisely
evaluated under the same surgical stress level.

Because the faster recovery of the ambulatory may
also help to reduce the postoperative morbidity, the mask
and oxygen were removed in the morning of the first
postoperative day in this study. It is clear that the adaptation
of the mask will reduce the patient’s activity especially in
the daytime, so the mask should be removed as early as
possible, unless there is the respiratory condition that must
be treated with NPPV.

On the morning of the first postoperative day, the
data from the NPPV group showed significantly better
oxygenation than the No-NPPV group. In the NPPV group,
the peripheral alveoli might remain expanded after the
overnight positive airway pressure, so the oxygenation
would be maintained without the mask and oxygen. Even
though, the difference of the number of patients who were
re-administrated oxygen in both groups was not significant.

Similar to previous reports in thoracic surgery”*?'?, the
pulmonary morbidity was not different in the two groups
of our study limited to the elder patients with abdominal
surgery. Although the oxygenation was better in the NPPV
group, atelectasis occurred similarly in two groups. The
NPPV may have little effect to prevent atelectasis.

One patient with pneumonia in the NPPV group suffered
from the anastomotic leakage after low anterior resection for
rectal cancer. The condition of the patient was deteriorating
due to peritonitis, and that patient was further complicated
by pneumonia. It is unlikely that the NPPV device played
any role in the development of the anastomotic leak of the
rectum, particularly since a nasogastric tube was in place to
drain air from the upper-gastrointestinal tract.

The length of hospital stay was not different significantly
in the two groups, but a trend toward longer stay in the
NPPV group, including a case of rectal anastomotic leakage,
was seen. Excluding that patient from analysis in the
NPPV group, decreased the difference in the length of stay
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between the two groups. However, our patient's length of
stay was longer than previous study’’. Our hospital is in
a rural area, where older people are not discharged from
the hospital because of a shortage of outpatient services
and over 75 years old patients took up 45% of all patients
undergoing laparotomy in the study period. It may be
incompatible to include the length of stay in a situation
with many biases in the evaluation of the effect of NPPV on
elderly patients undergoing laparotomy.

At last, a preventive effect of NPPV in elderly patients

©78)to reduce the rate of

undergoing abdominal surgery
the postoperative pulmonary morbidity and the length of
hospital stay was not demonstrated in this small prospective
study. However these results are preliminary and

demonstrate a possible benefit.

References

1) Liesching T, Kwok H, Hill NS. Acute application of
noninvasive positive pressure ventilation. Chest 2003 ;
124 1 699-713.

2) Ambrosino N, Vagheggini. Noninvasive positive

pressure ventilation in the acute care setting : where

are we? Eur Respir ] 2008 : 31 : 874-886.

Arozullah AM, Daley J, Henderson WG, et al.

Multifactorial risk index for predicting postoperative

3)

respiratory failure in men after major noncardiac
surgery. The National Veterans Administration Surgical
Quality Improvement Program. Ann Surg 2000 ; 232 :
242-253.

Warner DO. Preventing postoperative pulmonary
complications : the role of the anesthesiologist.
Anesthesiology 2000 ; 92 : 1467-1472.

Lindberg P, Gunnarsson L, Tokics L, et al. Atelectasis
and lung function in the postoperative period. Acta
Anaesthesiol Scand 1992 ; 36 : 546-553.

Pelosi P, Jaber S. Noninvasive respiratory support in
the perioperative period. Curr Opin Anaethesiol 2010 ;
23 1 233-238.

Hyodo M, Ohtsuka S, Sasanuma H, et al. Noninvasive

5)

6)

7)
positive pressure ventilation (NPPV) for elderly
patients after abdominal surgery. Jichi Medical
University Journal 2006 ; 29 : 41-47.

Jaber S, Michelet P, Chanques G. Role of non-invasive
ventilation (NIV) in the perioperative period. Best Pract
Res Clin Anaesthesiol 2010 ; 24 : 253-265.

Jaber S, Delay JM, Chanques G, et al. Outcome of
patients with acute respiratory failure after abdominal

8)

9)

surgery treated with noninvasive positive pressure
ventilation. Chest 2005 ; 128 : 2688-2695.
10) Nagai S, Fujimoto Y, Kamei H, et al. Noninvasive
positive pressure ventilation to prevent respiratory
collapse after extubation : clinical case reports.

Transplant Proc 2009 ; 41 : 3919-3922.



11) Jousela I, Rasanen J, Verkkala K, et al. Continuous

12)

13)

positive airway pressure by mask in patients after
coronary surgery. Acta Anaesthesiol Scand 1994 ; 38 :
311-316, 1994.

Pinilla JC, Oleniuk FH, Tan L, et al. Use of a nasal
continuous positive airway pressure mask in the
treatment of postoperative atelectasis in aortocoronary
bypass surgery. Crit Care Med 1990 ; 18 : 836-840.
Stock MC, Downs JB, Cooper RB, et al. Comparison
of continuous positive airway pressure, incentive
spirometry, and conservative therapy after cardiac
operations. Crit Care Med 1984 ; 12 : 969-972.

45

Jichi Medical University Journal 2013, 36, 41-46



Jichi Medical University Journal 2013, 36, 41-46

s R AZ R B L 3BT B ik B IR T 12 0 JEAR B 1 B - 3 5 3
(NPPV) O#gat

AE RE"? KB FEL = #w', = EFE', NMNE E', BE T BH T
Alan T. Lefor?, #H =£°

VRETFESEORRE AV BTEREA TR TN 5510514837 Hi6
THIRERNRE WAL RIS AR 3311-1

C- I

i N LR O W s 0 PRGRBE T, SRR INE O P ORT L 2z E OBRIET 2 WA L e T
LHNWEETH L. IRENGEHRS (NPPV) (3FESTICHEOFRMI 21T ) 2 & A TE, MEZIINPPVE H
§ 5 & TG IHEZ M S LW EMEDDH 5. NPPVA G O MR TR OF6812 5 2 % 2% % prospective | M= L
720 20104F10H 1 H2»520114F 3 H11H £ TORIZ, ‘AFEIZEAWEIE THRIEFM 2 7% S 275 Lo Sk 8 s
204 % MEVE LS IZNPPVEE & No-NPPVERIZIR D) 731) 720 MIRED BE T RICAEZ DS, NPPVEEO S 19 H#OP/F ration®
BREICE CHERF SN (P<0.05) 0 Mt EBRESAS, TEbE H #3220 %o 720 NPPVASTERLL L o milfin s O 4 5k
W T BB TR 1238 H R OMRFACOMERH AR TH S REED H 5o
(F—7—F  FFRENGENREDE (NPPV), mes, BEFM, i ambs)

WG O EARE, BERERRS LR ESVEE, T 320-0498 AR T BT SEATSE3311-1, E-mail : yasunao-i@jichi.ac.jp
b 20134 4 H26H, <8 20144E 1 A21H

46



