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Abstract

Objective. To compare outcomes after microvascular recon-
structions of head and neck defects between overlapping
and nonoverlapping operations.

Study Design. Retrospective cohort study.

Setting. Tertiary care center.

Subjects and Methods. Patients undergoing microvascular free
tissue transfer operations between January 2010 and February
2015 at 2 tertiary care institutions were included (n = 1315).
Patients were divided into 2 cohorts by whether the senior
authors performed a single or consecutive microvascular recon-
struction (nonoverlapping; n = 773, 59%) vs performing overlap-
ping microvascular reconstructions (overlapping; n = 542, 41%).
Variables reviewed were as follows: defect location, indication, T
classification, surgical details, duration of the operation and hos-
pitalization, and complications (major, minor, medical).

Results. Microvascular free tissue transfers performed included
radial forearm (49%, n = 639), osteocutaneous radial forearm
(14%, n = 182), anterior lateral thigh (12%, n = 153), fibula
(10%, n = 135), rectus abdominis (7%, n = 92), latissimus dorsi
(6%, n = 78), and scapula (\1%, n = 4). The mean duration of
the overlapping operations was 21 minutes longer than nono-
verlapping operations (P = .003). Mean duration of hospitaliza-
tion was similar for nonoverlapping (9.5 days) and overlapping
(9.1 days) cohorts (P = .39). There was no difference in com-
plication rates when stratified by overlapping (45%, n = 241)
and nonoverlapping (45%, n = 344) (P = .99). Subset analysis
yielded similar results when minor, major, and medical compli-
cations between groups were assessed. The overall survival
rate of free tissue transfers was 96%, and this was same
for overlapping (96%) and nonoverlapping (96%) operations
(P = .71).

Conclusions. Patients had similar complication rates and dura-
tions of hospitalization for overlapping and nonoverlapping
operations.
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T
here has been growing concern regarding patient

safety in the setting of an attending surgeon being

responsible for multiple operating rooms in which,

for at least a portion of the procedure, more than 1 operation

is going on at the same time. Overlapping operations are

defined as operations that are being overseen by the same

attending that either overlap for extended periods of time or

are performed simultaneously. This does not include cases

that have short overlaps at either the beginning or end of an

operation. The appeal of overlapping operations is the abil-

ity to provide superior outcomes at lower health care costs

and to decrease patient wait times for operations, especially

those that are time sensitive for treatment or diagnosis, such

as malignancies.1 Overlapping operations involve schedul-

ing substantial portions of more than 1 operation to occur

during the same time. In these overlapping operations, dele-

gation of responsibility to trainees and assistants is necessary.

Currently, there is a paucity of peer-reviewed literature and

data published on the practice of overlapping operations.

With the recent public attention on this topic, the health care

community has been challenged to develop protocols and
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data to support the practice of overlapping operations.

Investigations such as this one are integral to the process of

determining what is safe for patients and surgeons.

One of the regularly preformed overlapping operations at

our institutions is reconstruction of complex head and neck

defects with microvascular free tissue transfers. The goals of

head and neck reconstruction include restoration of function,

enhancement of cosmesis, and improvement in overall quality

of life. Overall, survival rates and outcomes of microvascular

tissue transfers have improved over time, with current sur-

vival rates cited to be between 94% and 96%.2,3 However,

when complications do occur, there is potential for devastat-

ing and debilitating outcomes.3 These complications often

require additional operations, increased duration of hospitali-

zation, and greater health care cost. Several variables have

been found to correlate with complication rates in microvas-

cular free tissue transfers and include age, sex, tobacco use,

hypertension, previous radiation therapy, elevated body mass

index, and previous operations at the recipient site.4 However,

there are no studies to date determining if there are increased

rates of complications when overlapping microvascular recon-

structions of the head and neck are performed. Therefore, the

purpose of this study was to review outcomes for overlapping

and nonoverlapping microvascular reconstructions performed

at our institutions. We hypothesize that complication rates,

length of hospitalization, and outcomes will be similar, regard-

less of whether an overlapping microvascular reconstruction

was performed.

Methods

Patient Selection

Following institutional review board approval (Review of

Head and Neck Reconstruction Outcomes [UAB] and Free

Tissue Transfer Clinical Outcomes Database [OHSU]), a

retrospective review of prospectively collected databases

was performed. Patients who had a microvascular free

tissue transfer reconstruction for a head and neck defect at

either the University of Alabama at Birmingham or Oregon

Health and Science University between January 2010 and

February 2015 were included (n = 1315). These patients

were stratified by whether the senior authors (E.L.R. or

M.K.W.) performed a single or consecutive microvascular

free tissue transfer (nonoverlapping; n = 773, 59%) vs per-

forming simultaneous or overlapping microvascular free

tissue transfers (overlapping; n = 542, 41%) on a given day.

The overlapping cohort included operations in which both

operations had a first start, or the second operation began in

another operating room at least 1 hour prior to the first oper-

ation being concluded. For the overlapping operations, the

attending surgeon ensured that the critical components of

the operation were not to be performed concurrently. The

critical portion of the procedure varied depending on the

level of expertise of the assisting surgeon. In all cases, the

attending surgeon was present for the flap design, vessel

harvest and dissection, flap inset, anastomosis, and portions

of the closure. As part of the informed consent, patients are

counseled that the operation involves a team of surgeons

and assistants under the direction and supervision of the

attending surgeon. There may be times when aspects of the

operations are overlapping; however, the attending surgeon

is present for the critical portions of the procedure and

available at any time. In addition, the attending surgeon

ensures that when it is necessary to delegate responsibilities,

these aspects of the procedure fall within the scope of the

assistants’ technical level of expertise and that the attending

surgeon is immediately available if needed.

The anatomic locations of the defects were reviewed and

classified as oral cavity, oropharynx, hypopharynx, larynx,

nasopharynx, midface, parotid, scalp, lateral temporal bone,

or cutaneous (lesions presenting in the head and neck region

that did not meet criteria for the former categories listed).

Duration of the operation and hospitalization was reviewed.

The timeframe in which the patient was exposed to general

anesthesia was used to determine the duration of the opera-

tion and included both ablative and reconstructive portions

of the operation. The type of microvascular free tissue trans-

fer used and whether a neck dissection (unilateral or bilateral)

was performed on the day of the reconstructive operation

were also reviewed.

Complications

Complications that occurred within 30 days of the initial

microvascular free tissue transfer operation were included. The

complications were further subdivided into major or minor sur-

gical complications and medical complications. Major surgical

complications included those that required additional surgical

intervention (hematoma evacuation, operative control of a

hemorrhage, fistula repair, infection, reanastomosis for arterial

insufficiency or venous congestion, or pneumothorax requiring

a chest tube), as well as skin graft survival at the donor site of

\30%, foot drop, compartment syndrome, cerebral spinal fluid

leak, and death. Operative intervention for an infection

included incision and drainage of an abscess, washout of

infected tissues, and wound debridement. Minor surgical com-

plications were those that resolved with minimal intervention

and included a hematoma that did not require surgical evacua-

tion, donor or recipient site infections treated with antibiotics

only, skin graft survival at the donor site of .30% and

\70%, fistulas that were managed with conservative measures

(packing of the fistula tract, antibiotics), and pneumothorax

that resolved without intervention. Medical complications

included pneumonia or pleural effusion, respiratory failure,

deep vein thrombosis or pulmonary embolism, myocardial

infarction, cardiac arrhythmia requiring intervention, cardiac

arrest, cerebrovascular accident, renal failure or acute kidney

injury, and other (pancreatitis, enterocolitis or small bowel

obstruction, seizure, syndrome of inappropriate antidiuretic

hormone secretion). Indications for readmission to the hospital

were found to be the result of one of the complications listed

above; therefore, these were analyzed and included with the

complication that resulted in the readmission to the hospital.
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Statistical Analyses

Descriptive variables were summarized by mean 6 standard

deviation for continuous variables and n (%) for categorical

variables. A univariate analysis was performed using x2 or

Fisher’s exact test for categorical variables, and a Student t

test was used for comparing continuous variables. A contin-

gency analysis was used to analyze relationships between

categorical factors and responses. Box plot was used to gra-

phically represent operative duration as a 1-way analysis of

quantiles, with median being the 50th percentile and the

25th and 75th percentiles being quantiles. The means/analy-

sis of variance (ANOVA) were used for analysis of var-

iance. The t test was set to assume equal variance. Only

operative duration was found to have a statistically signifi-

cant correlation with outcomes, and therefore multivariate

analysis was not performed. A P value of \.05 was consid-

ered statistically significant. Statistical analysis was per-

formed using Jmp 12 software (SAS Institute, Cary, North

Carolina). When further dividing complications by specifics,

many categories had low power. Therefore, operations

occurring in different operating rooms with either similar

surgical start times or with .1-hour overlap were included

in the overlapping cohort.

Results

Patient Characteristics

The mean age of the patients was 59 years (range, 6-96 years),

with the majority of the patients being male (71%, n = 935).

The most common indication for surgery was resection of

malignancy (79%, n = 1047), followed by osteoradionecrosis

and osteomyelitis (8%, n = 102), resection of benign lesions

(4%, n = 52), and repair of a fistula (4%, n = 49) (Table 1).

A total of 1315 microvascular free tissue transfers for

reconstruction of a defect in the head and neck region were

performed. The most common location being reconstructed

was the oral cavity (40%, n = 526), followed by the larynx

(15%, n = 195), midface (10%, n = 128), oropharynx (9%, n =

113), hypopharynx (7%, n = 91), scalp (5%, n = 60), lateral

temporal bone (4%, n = 59), cutaneous (4%, n = 57), and par-

otid (4%, n = 55) (Table 1). When stratified by donor tissue

used for the reconstruction, the most common donor tissue

selected was the radial forearm free flap (RFFF; 49%, n =

639), followed by the osteocutaneous radial forearm free flap

(OCRFFF; 14%, n = 182), anterior lateral thigh (ALT) free

flap (12%, n = 153), fibula free flap (10%, n = 135), rectus

abdominis free flap (7%, n = 92), and latissimus free flap (6%,

n = 78) (Table 1). Thirty-seven percent of patients did not

undergo a neck dissection (n = 489), while 37% underwent a

unilateral neck dissection (n = 490) and 26% underwent a

bilateral neck dissection (n = 336) (Table 1). The mean dura-

tion of the operation was 7.1 6 2.2 hours. The addition of a

neck dissection increased the duration of the operation by an

average of 54 to 66 minutes per neck dissection. The mean

duration of the operation was 8.3 6 1.9 hours for those that

included bilateral neck dissections and 7.2 6 1.9 hours for

those that included unilateral neck dissections, compared with

6.3 6 2.2 hours for operations in which no neck dissection

was performed (P \ .0001). The mean duration of hospitaliza-

tion was 9.3 6 0.5 days.

Comparison of Overlapping and Nonoverlapping
Operations

When comparing patients who underwent overlapping and

nonoverlapping operations, there was no difference in mean

ages (P = .57), sex (P = .30), indication for the operation (P =

.65), site of defect (P = .17), donor tissue used for the micro-

vascular free tissue reconstruction (P = .63), or whether a neck

dissection was performed (P = .50) (Table 1). The mean dura-

tion of the overlapping operations was 21 minutes longer than

nonoverlapping operations (P = .004; Figure 1). Mean duration

of hospitalization was 9.3 6 0.48 days, and this did not differ

between nonoverlapping (9.5 6 0.56 days) and overlapping (9.1

6 0.68 days) operations (P = .39; Table 1). In addition, we

found that there was no statistical difference between the donor

tissue used for the reconstruction and whether an overlapping

operation had been performed (P = .63; Figure 2).

Complications

A complication occurred in 45% of cases (n = 585). When

subdivided by the type of complication, medical complica-

tions were the least common (7%, n = 88), followed by

minor surgical complications (12%, n = 164) and major sur-

gical complications (25%, n = 333). The specifics of the

complications can be found in Table 2. The incidence of

minor surgical (P = .31), major surgical (P = .72), and med-

ical (P = .47) complications was the same for overlapping

and nonoverlapping operations (Figure 3). Twelve percent

of complications were associated with the donor site (n =

71/585). Donor site complication included infection (n =

28), skin graft take of \70% (n = 20), hematoma (n = 12),

skin graft take of \30% (n = 8), and foot drop or compart-

ment syndrome (n = 3). Donor site complication rates were

similar between overlapping (n = 30) and nonoverlapping (n =

41) operation cohorts (P = .72). The occurrence of more than

1 complication was not affected by whether an overlapping

operation (10%, n = 53/542) or nonoverlapping operation (8%,

n = 59/773) was performed (P = .17). Complication rates

were similar for operations that included a neck dissection

(45%, n = 371/826) compared with operations that did not

include a neck dissection (44%, n = 214/489) (P = .68).

When stratified by indication for the operation, complication

rates were found to be similar (P = .64).

The microvascular free tissue transfer was salvaged for

57% of revision operations, resulting in a free tissue transfer

failure rate of 4% for both overlapping (n = 23) and nono-

verlapping (n = 31) operations (P = .83) (Table 3). When

stratified by the indication for the operation, the free tissue

transfer survival rates were similar (P = .64).

Discussion

Performing a surgical operation requires precision, coordina-

tion, and standardization that allows intricate and complex
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Table 1. Overall Patient Characteristics.a

Overlapping Operations

Characteristic Total None Yes P Value

Age, mean (range), y 59 (6-96) 59 (6-89) 59 (7-96) .57

Sex

Male 935 (71) 547 (42) 388 (29) .75

Female 380 (29) 226 (17) 154 (12)

Indication

Malignant neoplasm 1047 (79) 614 (47) 433 (33) .47

ORN/osteomyelitis 102 (8) 58 (4) 44 (3)

Benign neoplasm 52 (4) 33 (2) 19 (1)

Fistula 49 (4) 34 (3) 15 (1)

Trauma 16 (1) 6 (\1) 10 (\1)

Nonhealing wound 20 (1) 11 (\1) 9 (\1)

Nonfunctional larynx 12 (1) 7 (\1) 5 (\1)

Velopalatine insufficiency 10 (\1) 7 (\1) 3 (\1)

Otherb 3 (\1) 1 (\1) 2 (\1)

Defect location

Oral cavity 526 (40) 325 (25) 201 (15) .35

Larynx 195 (15) 105 (8) 90 (7)

Midface 128 (10) 70 (5) 58 (4)

Oropharynx 113 (9) 64 (5) 52 (4)

Hypopharynx 91 (7) 56 (4) 35 (3)

Scalp 60 (5) 37 (3) 23 (2)

Lateral temporal bone 59 (4) 27 (2) 32 (2)

Cutaneous 57 (4) 37 (3) 20 (1)

Parotid 55 (4) 33 (2) 22 (2)

Skull base 18 (1) 12 (\1) 6 (\1)

Nasopharynx 9 (\1) 6 (\1) 3 (\1)

Donor tissue

RFFF 639 (49) 377 (29) 262 (20) .63

OCRFFF 182 (14) 99 (8) 83 (6)

ALT 153 (12) 89 (7) 64 (5)

Fibula 135 (10) 85 (6) 50 (4)

Rectus 92 (7) 50 (4) 42 (3)

Latissimus 78 (6) 49 (4) 29 (2)

Ulna 14 (1) 11 (\1) 3 (\1)

Scapula 4 (\1) 2 (\1) 2 (\1)

Otherc 18 (1) 11 (\1) 7 (\1)

Neck dissections

None 489 (37) 297 (23) 192 (14) .50

Unilateral 490 (37) 285 (22) 205 (15)

Bilateral 336 (26) 191 (15) 145 (11)

Duration of operation, h

Mean 6 SD 7.2 6 2.2 7.0 6 2.1 7.35 6 2.2 .004

\8 844 (64) 519 (39) 325 (25) .008

�8 471 (36) 254 (19) 217 (17)

Duration of hospitalization, mean 6 SD, d 9.3 6 0.5 9.5 6 0.6 9.1 6 0.7 .37

Abbreviations: ALT, anterior lateral thigh; OCRFFF, osteocutaneous radial forearm free flap; ORN, osteoradionecrosis; Rectus, rectus abdominis free flap;

RFFF, radial forearm free flap; SD, standard deviation.
aValues are presented as number (%) unless otherwise indicated. Bolded P values indicate statistical significance.
bOther includes microvascular free tissue transfers for repair of cerebral spinal fluid leaks and strictures.
cOther microvascular reconstructions included free tissue transfers of jejunal, ileocolic, salivary gland, or serratus rib.
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procedures to be achieved with great outcomes. Increased spe-

cialization of surgical teams enable surgeons to perform a

greater number of operations on more patients with higher

quality.1 In order for this be achieved, the talents and strengths

of each team member, including the attending, need to be

maximized. The scheduling of overlapping surgical cases in 2

operating rooms by 1 surgeon improves efficiency and utiliza-

tion of resources while maintaining excellent patient care.5 For

this to be accomplished, the attending surgeon must recognize

the skill sets of the team members involved, be physically

present for the critical portions of the operation, provide sur-

pervision and guidance, and be immediately available for the

entire duration of the operation.26 This utilization of resources

enables more patients to benefit from an attending surgeon’s

specialized surgical skills. To date there, have been limited

data published on outcomes following overlapping operations.

As a result, there is a need for investigations that provide a

critical assessment of surgical outcomes following overlapping

operations to determine the safety and quality of these prac-

tices. Since the impact of overlapping operations on outcomes

following reconstruction of head and neck defects with micro-

vascular free tissue transfers has not yet been investigated, this

was the aim of the current study.

The goals of reconstructing complex defects of the head

and neck are to restore function and cosmesis. As a result,

complications can have devastating sequelae as failure of

the reconstruction can result in poor functional and aesthetic

outcomes associated with significant morbidity. Since there

are a limited number of surgeons who have been trained in

this specialized skill set, many institutions have employed

the practice of running overlapping or simultaneous operat-

ing rooms to maximize utilization of their expertise.

Previous publications have shown lower complication rates

and improved outcomes when operations are performed by

surgeons who have completed large numbers of similar

operations.6-10 In this study, we found postoperative compli-

cations occurred in 44% of cases, which is similar to previ-

ous publications, in which complications rates were 48% to

71% following microvascular free tissue reconstruction of

the head and neck.11,12 Similarly, total loss of the microvas-

cular free tissue occurred in 4% of cases, with rates cited in

the literature between 1% and 15%.3,4,13-19 Our rates of

arterial insufficiency (6%) and venous congestion (3%) were

also similar to published rates of 4% to 5% and 2%, respec-

tively.3,4,13-19 Importantly, in this study, there was no differ-

ence in complication rates or free tissue transfer failure rates

between the overlapping and nonoverlapping operations.

Those who oppose overlapping operations cite concerns

about patients being under anesthesia for extended periods

Figure 1. Operative duration was 21 minutes longer for overlap-
ping operations compared with those operations that were not
overlapping (P \.01).

Figure 2. The donor tissue selected for the microvascular free tissue reconstruction did not vary between the overlapping operations and
nonoverlapping operation cohorts (P . .05). ALT, anterior lateral thigh; OCRFFF, osteocutaneous radial forearm free flap; RFFF, radial fore-
arm free flap. Other: jejunal, ileocolic, salivary gland, or serratus rib microvascular free tissue transfers.
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Table 2. Surgical and Medical Complications within 30 Days of the Microvascular Reconstruction.

Overlapping Operations, No. (%)

Characteristic Total, No. (%) None Yes P Value

Minor complications

Infectiona 124 (75) 67 (41) 57 (35) .31

Donor skin graft take �30% and \70% 29 (18) 18 (11) 11 (7)

Fistulab 5 (3) 4 (2) 1 (\1)

Hematomab 3 (2) 1 (\1) 2 (1)

Pneumothoraxb 3 (2) 3 (2) 0 (0)

Major complications

Infectionc 83 (25) 48 (14) 35 (11) .72

Hematoma/hemorrhaged 61 (18) 35 (11) 26 (8)

Arterial insufficiency 85 (26) 50 (15) 35 (11)

Venous congestion 42 (13) 26 (8) 16 (5)

Fistula 28 (8) 15 (5) 13 (4)

Donor skin graft take \30% 16 (5) 8 (2) 8 (2)

Death 10 (3) 7 (2) 3 (\1)

Foot drop/compartment syndrome 4 (1) 1 (\1) 3 (\1)

Pneumothorax 2 (\1) 2 (\1) 0 (0)

CSF leak 2 (\1) 2 (\1) 0 (0)

Medical complications

Respiratory failure 21 (24) 11 (14) 10 (12) .47

Pneumonia/pleural effusion 20 (23) 12 (15) 8 (10)

Cardiace 14 (16) 10 (12) 4 (5)

DVT/PE 7 (8) 4 (5) 3 (4)

Cerebrovascular accident 7 (8) 6 (7) 1 (1)

Renal failure/AKI 4 (5) 4 (5) 0 (0)

Otherf 15 (16) 10 (12) 5 (6)

Abbreviations: AKI, acute kidney injury; DVT, deep vein thrombosis; PE, pulmonary embolism.
aInfection treated with antibiotics.
bDid not require operative intervention.
cInfection treated with operative drainage, washout, or debridement.
dHematoma or hemorrhage requiring operative evacuation.
eCardiac included myocardial infarction, arrhythmia requiring intervention, and cardiac arrest.
fOther includes pancreatitis, enterocolitis, seizure, and syndrome of inappropriate antidiuretic hormone secretion.

Figure 3. Complication rates were similar when stratified by whether an overlapping operation was performed or not (P . .05).

632 Otolaryngology–Head and Neck Surgery 156(4)



of time while an attending surgeon is working on a different

overlapping case. In our study, we found overlapping opera-

tions were on average 21 minutes longer than nonoverlap-

ping operations. In agreement with our study, a previous

study found that duration of operative time, and subse-

quently exposure to anesthetic, did not correlate with com-

plication rates or severity in microvascular reconstructions

of the head and neck.11,20 Postoperative complications fol-

lowing microvascular reconstruction of head and neck

defects have been found to correlate with underlying patient

comorbidities and the complexity of the resection and

reconstruction.3,11,18,21,22

Although there are limited data available on overlapping

operations, that which is available has been favorable.

Overlapping operations were found to have no effect on sur-

gery start times.23 In addition, similar to our study, opera-

tive times were found to be 20 minutes longer when an

attending surgeon was running 2 operating rooms, and there

was no significant differences in observed or risk-adjusted

postoperative complications, duration of hospitalization, or

operative mortality.23 Therefore, it has been concluded that

the practice of running overlapping or simultaneous operat-

ing rooms can be done efficiently and without negatively

affecting patient outcomes.23

Advantages of overlapping operations include reduced

wait times for highly specialized operations in which limited

experts are available and development of trainees to ensure

the same standard of care is available for future genera-

tions.24 The autonomy of operating independently is best

developed gradually, with increasing independence appro-

priate for the skill level during training. The gradual devel-

opment of surgical skills and competency is vital to

maintaining the same surgical standards for generations to

come.25-27 Delegation of skill appropriate tasks is accepted

in all professional fields, including health care.26 In the

operating room, this entails entrusting procedures of lesser

complexity to qualified surgical trainees and physician

extenders. In order for this to done safely, the surgical trai-

nee should have the competency to progress the case safely

and without prolonging the patients exposure to anesthesia.

To determine if resident involvement affected complication

rates, there have been several investigations on the impact

of resident involvement in surgical operations. Those studies

have found that there was no difference in overall outcomes

in surgical cases performed with or without the use of resi-

dents.9,28-35 Thus far, the data support comparable outcomes

and efficiency between cases which do not involve trainees

and cases involving trainees.26,35

The operating room is one of the costliest aspects of

health care; therefore, maximizing utilization through over-

lapping or simultaneous operations allows for improvements

in the delivery of cost-effective and timely care.26 There is

agreement that patients should be provided with full disclo-

sure regarding the practice of overlapping or simultaneous

operations, including an understanding that the practice

occurs and that the surgeon and institution have in place

protocols to ensure patient safety.1,24 Education can help the

public appreciate that the systems in place permit great sur-

gical teams to care for patients safely and with comparable

outcomes.

One limitation of this study was that for the purposes of

statistical analysis, operations occurring in 2 different oper-

ating rooms with similar surgical start times and operations

occurring in 2 different operating rooms in which the

second operation began in another operating room prior to

the first operation being completed were grouped together

as ‘‘overlapping.’’ This was to allow for more meaningful

statistical analyses, since further dividing the groups would

have resulted in several variables having values less than 5.

However, this prevented a comparison between those opera-

tions that had similar start times compared with those with

significant overlap. Another limitation is that both of the

attending surgeons were greater than 10 years out from fel-

lowship, therefore limiting the ability to extrapolate these

data to recent graduates. In addition, there are the limita-

tions inherent to all retrospective studies, including selection

bias and information bias.

Studies such as this one, with a focus on the critical

assessment of surgical outcomes, are needed to determine if

overlapping operations are a means for delivering safe, high-

quality, and cost-effective care. Consistent with previous pub-

lications, this study supports that overlapping operations can

Table 3. Indication for Revision of Microvascular Anastomosis and Outcomes.

Overlapping Operations, No. (%)

Characteristic Total, No. (%) None Yes P Value

Indication for anastomosis revision

Arterial insufficiency 85 (6) 50 (6) 35 (6) .74

Venous congestion 42 (3) 26 (3) 16 (3)

Status of the free tissue transfer

Salvaged 73 (6) 45 (6) 28 (5) .63

Total loss 54 (4) 31 (4) 23 (4)

Survival rates of free tissue transfers 1261 (96) 742 (96) 519 (96) .83
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be performed efficiently and with equivalent quality as opera-

tions that do not overlap.26 Through the oversight of overlap-

ping operating rooms, the skill and experience of the

attending surgeon are maximized, improving the efficiency

with which health care can be delivered.26 Operations can be

staggered to ensure that the critical portions of each do not

occur simultaneously. However, the attending surgeon should

ensure there is another attending available to cover, should

the critical portions overlap. Many institutions are investi-

gating their own practices to determine how to manage

overlapping operations, create policies with appropriate

restrictions, and address how to properly disclose to

patients. Based on findings in our study and existing data,

we support the continued practice of surgeons conducting

overlapping operations.
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