
INTRODUCTION

• Based on survey data, microvascular free flaps are historically managed in the 
intensive care setting postoperatively.1

• Prior studies have shown that patients managed in a non-ICU setting have 
comparable outcomes.2

• The non-ICU setting presents many advantages such as decreased length of 
stay and decreased ICU utilization.3-6

• At our institution, we implemented a protocol that allowed for microvascular 
free flap patients to go directly to the floor in June 2017.

METHODS

• Retrospective chart review
• 140 consecutive patients pre-

implementation (Apr 2016 to May 
2017)

• 140 consecutive patients post-
implementation (Jun 2017 to Sep 
2018)

• Primary objectives
– Length of stay
– ICU utilization
– Postoperative flap and patient 

outcomes

RESULTS RESULTS

DISCUSSION

• There were no significant differences in flap failure, complications, or 
readmission within 30 days between the two groups.

• There was a significant decrease in length of stay and intensive care unit days 
post-implementation.

• Reduced ICU utilization has been shown to decrease charges and potentially 
increase profit, although reimbursement data is difficult to obtain.5,7-8

• Increased availability of ICU level of care allows the hospital to better 
accommodate emergent procedures and transfers requiring ICU level of care.

• Multiple administrative and educational interventions required.
• Sustained collaborative efforts between multiple disciplines required to maintain 

a high standard of care..
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ABSTRACT
Importance: Despite the widespread use of microvascular free flaps in head and neck surgery, there is limited 
data on the outcomes of initial management of these patients in a non-intensive care unit (non-ICU) setting with 
staff trained in free flap and airway management. 

Objective: To evaluate the postoperative outcomes of patients transferred to a non-ICU versus an intensive care 
unit (ICU) following microvascular free flap reconstructive surgery of the head and neck. To determine the cost of 
ICU utilization pre- and post-implementation. 

Design: Retrospective Chart Review

Setting: Single tertiary care center

Participants: 280 consecutive patients who underwent a microvascular free flap reconstruction of the head and 
neck April 2016 to August 2018. The two comparative groups are patients receiving a microvascular free flap 
before and after June 2017 when the protocol was initiated. 
Exposure: The implementation of a non-ICU free flap management protocol which allowed for admission to a 
dedicated head and neck unit with telemetry and staff trained in free flap and airway management for head and 
neck patients starting June 2017.

Main Outcomes and Measures: Hospital length of stay, unplanned readmission within 30 days, free flap 
failure, average number of ICU days.

Results: Vascularized free flaps were performed in 280 patients. There was no significant difference in patient 
age (p=0.436), sex (p=0.619), type of vascularized free flap (p=0.434), prior chemotherapy (p=0.244), prior 
radiation therapy (p=0.618), or comorbidities (p=0.914) between pre-intervention and post-intervention. There 
was no difference in complication rates between the two groups. There was no difference in free flap failure 
(p=0.303) between pre-intervention (7.1%, 10/140) and post-intervention (4.3%, 6/140). The average length of 
stay was significantly decreased post-intervention (7.9±5.6 vs. 6.7±4.0, p=.037). The average number of ICU days 
(p<0.001) was significantly less in the post-intervention (0.54±1.128) than in the pre-intervention group 
(1.16±0.591). The average cost pre- and post-intervention due to ICU admission was $11625±5923 versus 
$5412±11305 . Implementation of this unit led to 104/140 patients avoiding direct admission to the ICU 
postoperatively for management. The implementation of this unit resulted in an average decrease of cost of 
hospital stay from $42740±26401 to $33782±19610 (p=.001). Of these 104 patients, only 3 required upgrade to 
ICU during their hospitalization, all related to respiratory status. There was no difference in the rate of unplanned 
readmission within 30 days (p=0.354) between pre-intervention (10.0%, 14/140) and post-intervention (13.6%, 
19/140).

Conclusions and Relevance: Patients undergoing microvascular free flap reconstruction of the head and neck 
can safely be transferred directly to an appropriate non-intensive care unit setting without an increase in free flap 
failure rates or unplanned readmissions within 30 days. The decrease in ICU utilization leads to decreased overall 
length of stay and cost of care.

Demographics and 
Comorbidities

Pre-
Implementation 
(N=140)

Post-
Implementation 
(N=140)

P-Value

Age 63.3 (12.6) 66.3 (13.7) .056
Gender

Male 91 (65%) 87 (62%)
.619

Smoking Status
No
Former
Current

51 (36%)
60 (43%)
29 (21%)

40 (29%)
79 (56%)
21 (15%)

.074

Alcohol Use
No
<7/week
7-14/week
>14/week

82 (59%)
45 (32%)
4 (3%)
9 (6%)

70 (50%)
58 (41%)
8 (6%)
4 (3%)

.119

Prior RTe 48 (34%) 52 (37%) .618
Prior CTf 26 (19%) 34 (24%) .244
Comorbidities 1.7 (Range = 0-6) 1.7 (Range = 0-5) .914

Intraoperative Variable Pre-
Implementation 
(N=140)

Post-
Implementation 
(N=140)

P-Value

Type of Free Flap
Anterolateral thigh
Fibula free flap
Lateral arm
Latissimus dorsi
Radial forearm
Scapular
Other

63 (45%)
30 (21%)
1 (1%)
1 (1%)
36 (26%)
7 (5%)
2 (1%)

65 (46%)
27 (19%)
3 (2%)
4 (3%)
27 (19%)
13 (9%)
1 (1%)

.379

Primary Outcomes Pre-
Implementation 
(N=140)

Post-
Implementation 
(N=140)

P-Value

Flap failure 10 (7%) 6 (4%) .441

Complications 34% 41% .217

Readmission 
within 30 days

14 (10%) 19 (14%) .354

Length of Stay 
(days)

7.9 (5.6) 
(IQR 5-8)

6.7 (3.9) 
(IQR 5-7.75)

.014

ICUa days 1.9 (1.3) 
(IQR 1-2)

0.6 (1.1) 
(IQR 0-1)

.000

P < .001

P = .014 Figure 2. Comparison of length 
of stay pre-implementation and 
post-implementation of non-
ICU pathway. The mean is 7.9 
days pre-implementation and 
6.7 days post-implementation. 
The interquartile range is 5-8 
days pre-implementation and 5-
7.75 days post-implementation 
of the protocol. 

Figure 3. Comparison of length 
of stay in the intensive care unit 
(ICU) postoperatively pre- and 
post-implementation of the non-
ICU protocol. The mean number 
of ICU days is 1.9 pre-
implementation and 0.6 post-
implementation. The median is 
2 days pre- and 0 days post-
implementation. 

Table 3. Comparison of pre- and post-implementation groups for primary 
outcomes.

Table 2. Univariate analysis of pre- and post-implementation. 

Table 1. Univariate analysis of demographics and comorbidities for pre- and post-
implementation 

aRadiation therapy
bChemotherapy

aIntensive Care Unit
Figure 1. Flow diagram


