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METHODS

• The American College of Surgeons National Surgical Quality 
Improvement Program (ACS NSQIP) database was queried to 
identify all patients who underwent upper extremity free flap 
transfer procedures between 2008 and 2016.

• We identified patients using CPT codes corresponding to free flap 
transfer procedures of the upper extremity. All patients were 
reviewed for exclusion if the flap did not involve the upper extremity.

• The frequency of complications, total reoperation rate, procedures 
performed, and readmissions for suspected flap failure and total 
readmission percentage and corresponding diagnoses were noted.

OBJECTIVES

• Local and pedicle flaps are sufficient for small, isolated lesions on 
the upper extremity however, complex traumatic injuries with 
compromised local vasculature are unamenable to local flap 
reconstruction. 

• Where previous studies have focused on free flaps transfers overall,
our study aims to evaluate data on patients undergoing free flap 
transfer procedures of the upper extremity. Specifically, we 
evaluated:
• Patient demographics
• Flap type
• 30-day complication, readmission, and reoperation rates
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RESULTS

• 111 patients were identified:
• Mean age of 37 years (range, 18 to 82 years)
• 76.6% men and 23.4% women
• 78.4% were white, 6.3% were black and 15.3% were others

• Pre-operatively, most patients had clean wounds (91.1%)
• Mean length of stay of 3.7 days 
• Mean operative time 347 minutes
• Re-operation rate was 4.5%; most commonly for:

• Incision and drainage (1.8%)
• Secondary closure of surgical wound (0.9%)
• Debridement (0.9%)
• Other procedure of the integumentary system (0.9%)

• Readmission rate was 3.6%
• 1 patient was for direct failure (0.9%) 
• 1 patient for infection (0.9%)
• Mean time from operation to readmission was 12.5 days

Type of Flap CPT % Op Time 
(mins)

Free muscle or myocutaneous flap with 
microvascular anastomosis 15756 45.90

% 433.7 

Bone graft with microvascular anastomosis; other 
than fibula, iliac crest, or metatarsal 20962 27.90

% 239.2

Free osteocutaneous flap graft from metatarsal with 
microvascular anastomosis 20972 10.80

% 152.8

Free skin flap with microvascular anastomosis 15757 8.10% 400.4 

Free fascial flap with microvascular anastomosis 15758 2.70% 437.0

Free osteocutaneous flap with microvascular 
anastomosis; other than iliac crest, metatarsal, or 
great toe

20969 2.70% 445.7

Bone graft with microvascular anastomosis; fibula 20955 1.80% 448.0

Figure 2. Prevalence of different flap types & mean op time

Figure 1. Postoperative complications following upper 
extremity free flap procedures. Abbreviations: SSI –

surgical site infection.

CONCLUSIONS

• Previous studies (Kantar et al. 2018, Kim et al. 2014): reoperation rates of 
14.2% to 15.1%, with free-flap failure rates of 0.5% to 5.7% using NSQIP. 

• Harrison et al. 2013: systematic review of traumatic upper extremity free 
flaps, with a 5.4% flap failure rate. 

• We observed a low rate (0.9%) of direct flap failure, 30-day reoperation rate
of 4.5% (most commonly: incision and drainage) and 30-day readmission 
rate of 3.6%. Similar revision rate of 4.4% documented in a larger case-series 
on free flap reconstruction of the breast (Vanschoonbeek et al. 2016).

• Number of free flap transfers to the upper extremity is relatively infrequent,
yet can be performed with a low rate of complications.

• Considering these results, failure rates reported by previous NSQIP studies 
may actually reflect free flap transfers outside of the upper extremity.
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