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The impact of surgical incision on hospital stay in patients
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extubated in the operating room after cardiac surgery
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Early extubation is an important component of fast-track
recovery protocols that reduce postoperative resource
use, and extubation in the operating room (OR) is
commonly used in patients who undergo minimally inva-
sive cardiac surgery.' It is generally acknowledged that
minimal access incisions are associated with reduced
length of intensive care unit (ICU) stay and length of
stay (LOS) compared with full sternotomy.” A systematic
review and meta-analysis of mitral valve surgery reported
shorter LOS with minithoracotomy.3 However, extubation
status, the critical first step in an accelerated care pathway,
was not addressed in these studies. To better understand
the impact of surgical incision on ICU stay and LOS,
we reviewed the early outcomes of fast-track patients
who were extubated in the OR after cardiac surgery strat-
ified by surgical approach.

MATERIALS AND METHODS

We identified a consecutive cohort of patients undergoing cardiac
surgery who were extubated in the OR between January 1, 2015, and
August 31, 2018, at the Mayo Clinic, Rochester, Minnesota. Demographics
and surgery-related information were obtained from the departmental and
institutional databases, and validated by review of the medical records. The
study was approved by the Mayo Foundation Institutional Review Board.
All patients gave informed consent for research. Patients were classified
into 2 groups based on the surgical incision, full sternotomy, or
less-invasive incisions, which include partial upper sternotomy and limited
thoracotomies for robotic or port-access approaches. Partial sternotomy
refers to upper sternotomy, and minithoracotomy refers to a right- or
left-sided intercostal incision of 6.0 cm or less.

The primary end points were length of ICU and LOS stays, and early
mortality. The secondary end points were operative time, anesthesia
time, and discharge location. Descriptive statistics are reported as number
(percentage) or median (interquartile range [IQR]) as appropriate. Differ-
ences between groups were assessed by chi-square analysis, Fisher exact
test, or Wilcoxon rank-sum test as appropriate.

RESULTS
During the study period, 104 patients undergoing car-
diac surgery were extubated in the OR. Patients’ median
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ICU stay and postoperative hospital stay after extu-
bation in the OR.

CENTRAL MESSAGE

Among cardiac surgical patients
who are extubated in the OR,
there was little difference in ICU
and hospital stay among patients
with minimal access incision
versus those with full
sternotomy.

See Commentaries on pages 65 and 67.

age was 62.5 years (IQR, 52.3-71.5 years), and 46
(44.2%) were female. There were 44 patients (42.3%)
in the full sternotomy group and 60 patients (57.7%) in
the less-invasive incision group (13 partial median sternot-
omies, 40 mini or limited thoracotomies, and 7 port ac-
cesses). As shown in Table 1, the less-invasive incision
group included more male patients and valve procedures,
particularly single valve surgery. Other cardiac surgical
procedures, not including valve surgery, and coronary
bypass grafting were performed more frequently in pa-
tients with full sternotomy.

Operative and anesthesia times were similar between
groups. Overall median ICU stay was 21.4 hours (IQR,
18.5-27.9 hours): 23.0 hours (IQR, 19.1-46.9 hours) for
those with full sternotomy and 20.6 hours (IQR, 18.1-
25.8 hours) for those with less-invasive incision
(P = .161) (Figure 1, A). Overall median postoperative
LOS was 4.0 days (IQR, 4.0-6.0 days), 4.0 days (IQR,
3.0-5.0 days), and 5.0 days (IQR, 4.0-8.0 days), respectively
(P =.001) (Figure 1, B). No early death occurred, and 90%
of patients were discharged to home.
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TABLE 1. Demographics and results of 104 patients extubated in the
operating room

Full Less-invasive
sternotomy incision P
(n =44) (n = 60) value
Age, y 61.5 63.5 .256
(45.8-71.5) (55.3-72.3)
Female gender 27 (61.4) 19 (31.7) .003

Surgical procedures

Valve surgery 26 (59.1) 47 (78.3) .034
Single valve 22 (50.0) 47 (78.3) .003
Aortic valve 12 14
Mitral valve 5 28
Tricuspid valve 3 5
Pulmonary valve 2 0
Multiple valve 49.1) 0 (0.0) .030
Aortic valve 3 0
Mitral valve 2 0
Tricuspid valve 2 0
Pulmonary valve 1 0
CABG 6 (13.6) 2 (3.3) .068
Other cardiac surgery 28 (63.6) 21 (35.0) .004
Operative time, min 205.0 202.0 842
(154.0-274.0)  (179.0-239.0)
Anesthesia time, min 297.5 316.0 .081

(262.3-369.8)  (296.5-361.0)

Complications
Reintubation 2 (4.6) 3 (5.0 1.000
Due to respiratory 0 0
insufficiency
Pneumonia 0 (0.0) 0 (0.0) -
Atrial fibrillation 9 (20.5) 14 (23.3) 727
Rhythm disturbance 2 (4.6) 2(3.3) 1.000
requiring permanent
device
Renal failure requiring 1(2.3) 0 (0.0) 423
dialysis
Stroke 0 (0.0) 0 (0.0) -
TIA 1(2.3) 0 (0.0 423
Reoperation 2 (4.6) 2(3.3) 1.000
Due to bleeding 2 1
Discharge to home 40 (90.9) 54 (90.0) 1.000

Values are median (IQR or n (%). CABG, Coronary bypass grafting; TIA, transient
ischemic attack.

DISCUSSION

Patients selected for fast-track recovery and especially
those selected for extubation in the OR are low risk, and
this is reflected in the low mortality in this series. Despite
having somewhat more complex procedures, patients
undergoing sternotomy had generally similar length of
ICU stay compared with those receiving less-invasive surgi-
cal approaches. Overall postoperative hospital stay was
reduced by 1 day in patients with less-invasive incisions.
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FIGURE 1. Overall median lengths of ICU stay and postoperative hospi-
tal stay in patients receiving full sternotomy (blue bar) and those receiving
less-invasive incision (red bar). A, Patients receiving sternotomy had
similar length of ICU stay compared with those with less-invasive inci-
sions. B, Length of postoperative hospital stay was reduced by 1 day in pa-
tients with less-invasive incisions. /CU, Intensive care unit.

Our observation regarding the difference in postoperative
LOS is similar to the result from a study comparing minimal
incision with traditional sternotomy, but the prior study
did not focus on extubation protocols and the potential
impact of early extubation in the OR.” A systematic review
and meta-analysis of mitral valve surgery also reported
decreased LOS with minithoracotomy.” In another system-
atic review concerning aortic valve replacement, LOS was
similar between limited and full sternotomies.” Another
study reported that both LOS and duration of ICU care
were slightly reduced in patients with ministernotomy, but
again, protocols for respiratory care varied.’

Patients receiving full sternotomy had more complex
procedures, whereas those with less-invasive incision
required more time for surgical exposure; thus, operative
times and anesthesia times were similar between the 2
groups in this study. In the systematic review and meta-
analysis, minimal incision was not found to affect the pro-
cedural duration.”

CONCLUSIONS

Our results should be considered preliminary because of
the relatively small numbers of subjects in each group in
this retrospective study and the uncontrolled selection of pa-
tients. Nevertheless, our data emphasize the importance of
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extubation protocols when comparing early outcomes and
resource use of minimally invasive procedures with those
performed through full sternotomy.
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