Original
Article

Early Postoper ative Recovery

by Chronic Dialyss Patients
after Coronary Artery Bypass Grafting

Junko Kobayashi, MD, Masahiko Ikebuchi, MD, PhD, Yasufumi Fujita, MD, and
Hiroyuki Irie, MD, PhD

Objective A faster start at rehabilitation has been a great benefit in reducing complications
and costs after coronary artery bypass grafting (CABG). We studied early postoperative
recovery from CABG in dialysis patients.

Methods. From January 2001 to May 2006, a total of 401 patients underwent isolated
CABG at our ingtitution. We retrospectively studied 348 consecutive elective cases, which
wer e divided into two groups, 18 with dialysis (group D) and 330 without dialysis (group N),
with respect to having meals, standing, and walking.

Results: An analysis of patient demographics revealed significant differences in gender,
comor bidity of old cerebral infarction, anemia, and water balance during operation (P <0.05).
Operative and in-hospital mortalities were 0% in group D. The percentages of the patients
who wer e eating meals, sanding, or walking on postoperative day (POD) 1in group D were
88.9%, 66.6%, and 27.8%, respectively. In group N, these percentages were significantly
higher: 96.1%, 85.5%, and 75.8%. But by POD 2, these values became similar. We consider ed
that the delay of rehabilitation in group D was mainly due to hemaodialysison POD 1.
Conclusion: Early postoperative recovery from elective isolated CABG in dialyss patients
delayed a day againgt nondialysis patients. The delay was considered a result of the inevitable

dialysson POD 1. (Ann Thorac Cardiovasc Surg 2009; 15: 243-246)

Key words postoperative recovery, coronary artery bypass grafting, hemodialysis

Objective

Some studies show that coronary artery bypass grafting
(CABQG) is the most successful strategy of revascularize
tion for dialysis patients*? On the other hand, several
other studies show that there are greater complications
and a higher mortality rate in CABG for dialyss patients,
though the latter studies approved of CABG for them*™
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A fast dtart of rehabilitation after cardiac operation has
the potential benefits of reducing medical costs and com-
plications, such as atelectass, pulmonary embolism, and
disuse syndrome.® We performed the perioperative
management for fast postoperative recovery by a team
that consists of cardiac surgeons, anesthesiologists,
nurses, and physical therapists. Little is known about the
early phase postoperative recovery from CABG in dialy-
ss patients. In this study, we conducted a retrospective
review of the patients on chronic dialysis who underwent
isolated elective CABG in terms of the early postopera
tive recovery.

M ethods

From January 2001 to May 2006, a total of 401 patients
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Tablel. Electiveisolated CABG from January 2001 to May 2006

Number
Age (year)
Sex
Male
Female
Comorbidity
Hypertension
Diabetes
Old cerebral infarction
Aortic aneurysm
Peripheral artery disease
Anemia Hb<10g/dl
Surgical procedure
Anesthesiatime (min) (mean = SD)
Operation time (min) (mean = SD)
Use of CPB

On-pump

CPB time (min) (mean + SD)
Off-pump

Distal anastomosis

Volume balance
Dry weight (kg) (mean £ SD)

Water balance during operation (ml) (mean + SD)

Water balance on POD 1 (ml) (mean + SD)
Mortality
Operative mortality (%)
In-hospital mortality (%)

Dialysis Nondialysis P value
18 330
42-82 (median: 64) 45-89 (median: 70) 0.139
<0.05
16 (88.9%) 246 (74.5%0)
2 (11.1%) 84 (25.5%)
18 (100%) 224 (67.9%) -
8 (40.4%) 138 (41.8%) 0.839
2 (11.1%) 81 (24.5%) <0.05
0 14 (4.2%) -
1 (5.6%) 25 (7.6%) 0.741
11 (61.1%) 17 (5.2%) <0.05
369+ 33 368+ 72 0.955
298+ 33 294 + 60 0.809
0.067
206 (62.4%)
15 (83.3%) (containing 5 beatings)
114+ 25 120 + 27 0.410
3(16.7%) 124 (37.6%)
3 (range: 2—4) 3 (range: 1-6) 0.927
596+ 6.5 614+ 31 0.435
1,326+ 1,324 817 + 845 <0.05
266 + 201 240 + 281 0.609
0 0.91 -
0 12 -

There were more patients of male, anemia of hemoglobin level below 10 g/dl in group D. In group N, there
were more with cerebral infarction (P <0.05). Water balance during operation was significantly higher in

group D (P <0.05).

Hb, hemoglobin; SD, standard deviation; CPB, cardiopulmonary bypass, POD, postoperative day.

underwent CABG procedures in our ingtitution. Among
them, 348 consecutive patients who had isolated elective
CABG were divided into 2 groups 18 with preoperative
dialyss (group D) and 330 without dialysis (group N). In
group D, 94.4% of the patients received hemodialysis
(HD) and 5.6% continuous ambulatory peritoneal dialyss
(CAPD) preoperatively. The duration of dialysis ranged
from 0.6 to 24.8 years (median: 71). We studied in both
groups about when the patients started meals, when they
stood up, and when they walked after the operation. In
the operation, all patients were anesthetized with low-
dose fentanyl and propofol. The depth of sedation was
monitored by a bispectral index monitor. During the
perioperative period, we treated all dialyss patients by
HD. Postoperative dialysis was done on postoperative day
(POD) 1 When the patients had such problems as hyper-
kalemia, volume overload, and acidosis, HD was also
done on the operation day. Physical therapists started
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postoperative rehabilitation on POD 1 and proceeded
with it on a day-to-day bass Meals were started either 6
hours after extubation of atracheal tube or on the morning
of POD 1, whichever came later. All datawere retropectively
reviewed on the basis of medical records. A statistical
analysis of categorical variables was performed by Chi-
sguare tests. Continuous variables were analyzed using a
t-test, and a P value of less than 0.05 was considered
significant. The software used Dr. [l for Windows
Ver. 1101 (SPSS Inc.,, USA).

Results

The patients demographics are shown in Table 1 Group
D had more male patients than group N; 88.9% vs. 74.5%
(P <0.05). In preoperative comorhidity, group D had more
patients with anemia of hemoglobin level below 10 g/d
(611% vs. 5.2%). Group N had more patients with old
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Fig. 1. In meal consumption, standing, and walking, group N recovered faster on POD 1 than group
D (P <0.05). But on POD 2, the recovery became smilar.

HD, hemodialysis POD, postoperative day.

cerebral infarction (111% vs. 24.5%) (P <0.05). On-pump
surgery was performed in 83.3% and of f-pump surgery in
16.7%0 of group D. In terms of on-pump surgery, we per-
formed under cardiac arrest for al patients in group D,
and 2.4% of the on-pump patients in group N underwent
on-pump beating surgery. The average duration of car-
diopulmonary bypass (CPB) was 114 + 25 minutes in
group D and 120 + 27 in group N. The durations of
anesthesia and operation were similar in both groups.
Water balance during the operation was significantly
higher in group D than in group N (1,326 + 1,324 vs. 817
+ 845) (<0.05), though they became similar on POD 1
The median number of distal anastomoses was 3.0 in
both groups.

Postoperative recovery was shown in Fig. L. On POD
1, 88.9% of the patients had meals, 66.6% stood up, and
27.8% walked in group D; 96.1% had meals, 85.5% stood
up, and 75.8% walked in group N. All values were sig-
nificantly higher in group N (P <0.05). By POD 2,
however, the values became similar; 100% vs. 98.8% in
meals, 94.4% vs. 95.8% in standing up, and 94.4% vs.
91.5% in walking. Operative and in-hospital mortalities
in group D were 0%. They were 0.91% (3 of 330 patienty
and 1.2% (4 of 330 patients) in group N.

With respect to complications after operation in group
D, areoperation of the sternum was required in 1 patient
(5.6%), and pneumonia occurred in 1 (5.6%), a wound
infection of the leg in 2 (111%), and trandent atrial fibril-
lation in 6 (33.3%).
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Discussion

The results showed that group N recovered faster in all
stuations, and all of them were satistically significant (P
<0.05) on POD 1. However, they became similar by POD
2. The dialysis patients received postoperative HD on
POD 1 That decreased the opportunity of postoperative
rehabilitation on the day. In our ingtitution, postoperative
rehabilitation is scheduled twice a day, but the dialysis
patients often underwent it only once a day because they
spent 4 hours for HD. The degree of recovery was
recorded on a day-to-day basis. We considered that the
one-day delay of the recovery in group D was mainly
due to the inevitable dialysis on POD 1 The delay didn't
increase the mortality rate. Surgical procedures in both
groups weren't datigtically different, and water balance
was smilar on POD 1, though during the operation it was
sgnificantly higher in group D. These factors would not
influence the one-day delay of recovery in group D.

Conclusion

In terms of the early postoperative recovery after elective
isolated CABG, the outcome of the dialyss patients was
delayed one day compared with that of the nondialysis
patients. That was mainly because HD on POD 1 delayed
the start of rehabilitation. In the eective isolated CABG
patients, dialysis patients were dower in the recovery by
1 day because of HD, but they caught up with the non-
HD patients on POD 2.

245



Kobayashi et al.

References

1 Ivens K, Gradaus F, Heering B, Schoebd FC, Klein M,
et al. Myocardial revascularization in patients with
end-stage renal disease comparison of percutaneous
tranduminal coronary angioplasty and coronary artery
bypass grafting. Int Urol Nephrol 2001; 32: 717-23.

2. Hemmelgarn BR, Southern D, Culleton BF, Mitchell
LB, Knudtson ML, et al. Survival after coronary
revascularization among patients with kidney disease.
Circulation 2004; 110: 1890-5.

3. Zimmet AD, Almeida A, Goldgtein J, Shardey GC, Pick
AW, et a. The outcome of cardiac surgery in dialyss
dependent patients. Heart Lung Circ 2005; 14: 187-90.

4. Suehiro S, Shibata T, Hattori K, Hirai H, Fujii H, et al.
Early and long-term results of coronary artery bypass
grafting in dialyss patients. Jpn J Thorac Cardiovasc
Surg 200L; 49: 660-5.

5. Nakayama Y, Sakata R, Ura M. Early results and
characteristic problems associated with cardiac surgery
in long-term dialyss patients Jpn J Thorac Cardiovasc
Surg 2001; 49: 420-3.

6. Tashiro T, Nakamura K, Morishige N, lwakuma A,
Tachikawa Y, et al. Off-pump coronary artery bypass
grafting in patients with end-stage renal disease on
hemodialysis. J Card Surg 2002; 17: 377-82.

7.Dewey TM, Herbert MA, Prince SL, Robbins CL,
Worley CM, et al. Does coronary artery bypass graft
surgery improve survival among patients with end-
stage renal disease? Ann Thorac Surg 2006; 81: 591-8.

8. Beckermann J, Van Camp J, Li S Wahl K, Callins A,
et al. On-pump versus off-pump coronary surgery out-
comes in patients requiring dialyss perspectives from
a single center and the United States experience. J

246

Thorac Cardiovasc Surg 2006; 131: 1261-6.

9. Manabe S, Arai H, Tanaka H, Tabuchi N, Sunamori M.
Physiological comparison of off-pump and on-pump
coronary artery bypass grafting in patients on chronic
hemodiayss Jpn J Thorac Cardiovasc Surg 2006, 54: 3-10,

10. Hirose H, Amano A, Takahashi A. Efficacy of off-
pump coronary artery bypass grafting for the patients
on chronic hemodialysis. Jpn J Thorac Cardiovasc
Surg 2001; 49: 693-9.

1L Nishimura J, Akagi H, Sawa Y, Takahashi T, Miyamoto
Y, et a. Advantages of of f-pump coronary artery bypass
grafting in long-term hemodialyss patients multicenter
analyss. Heart Surg Forum 2004; 7: E370-3.

12. Tabata M, Takanashi S, Fukui T, Horai T, Uchimuro T,
et al. Off-pump coronary artery bypass grafting in
patients with renal dysfunction. Ann Thorac Surg 2004;
78: 2044-9.

13. Roques F, Nashef SA, Michd B, Gauducheau E, de Vincertiis
C, et a. Risk factors and outcome in European cardiac
surgery: analysis of the EuroSCORE multinational
database of 19030 petients Eur J Cardiothorac Surg 1999,
15: 816-23.

14. Kawahito K, Adachi H, Murata S, Yamaguchi A, Ino T.
Impact of concomitant cardiac procedure on coronary
artery surgery in hemodialysis-dependent patients. Jpn
J Thorac Cardiovasc Surg 2006; 54: 142-8.

15. Tanaka H, Suzuki K, Narisawa T, Ookura T, Kamio Y, et
a. Coronary artery bypass grafting in dialyss patients
Jpn J Thorac Cardiovasc Surg 2000; 48: 703—7.

16. Watanabe Y, Kosaka M, Kusume Y, Suga T, Hatakenaka
T, et al. Fag-track cardiac anesthesia and perioperative
management appropriate for early rehabilitation after
coronary artery bypass graft (CABG) surgery. Masui
2004; 53: 898—902.

Ann Thorac Cardiovasc Surg Vol. 15, No. 4 (2009)



