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Abstract
Background  The transversus abdominus plane (TAP) block reduces postoperative donor site pain in patients undergoing 
autologous breast reconstruction with an abdominally based flap. This study aimed to determine the effect of TAP blocks 
on rates of conversion to chronic opioid use.
Methods  The Clinformatics Data Mart was queried from 2003 to 2019, extracting adult encounters for abdominally based 
free and pedicled flaps based on common procedural terminology (CPT) codes. Patients were excluded if they had filled a 
narcotic prescription 1 year to 30 days prior to surgery. The exposure variable—TAP block—was identified by CPT codes. 
Outcomes were evaluated using morphine milligram equivalents (MME) from prescriptions filled between 30 days prior 
to and 30 days after surgery. Chronic opioid use (COU) was defined as receiving 4 unique prescriptions or a 60-day supply 
between 30 and 180 days after surgery.
Results  Of the 4091 patients, (mean age 51.2 ± 9.0 years), 181 (4.4%) had a TAP block placed. Perioperative MMEs/day, 
postoperative COU, and length of stay did not differ in patients who received a TAP block (p = 0.142; p = 0.271). Signifi-
cant predictors of risk of conversion to COU included younger age, pedicled abdominal flap, Elixhauser comorbidity index 
score > 3, filling a psychiatric medication prescription, and filling a benzodiazepine prescription.
Conclusions  In patients undergoing autologous breast reconstruction with abdominally based flap reconstruction, TAP 
blocks do not decrease perioperative MME/day, conversion to chronic opioid use, or length of stay. These data suggest that 
intraoperative TAP block placement may be a low-yield opioid-reduction strategy.
Level of evidence: Level III, risk/prognostic study
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Introduction

The opioid epidemic has been a significant public health 
crisis in the USA for over three decades [1]. The COVID-
19 pandemic has accelerated this trend; the US Center for 
Disease Control reported the highest number of deaths due 
to opioid overdose ever recorded in the 12-month period 
leading up to May 2020 [2]. The link between opioid-pre-
scribing practices and overdose is well-established; opioid 

prescribing has quadrupled since 1999 and has increased 
concomitantly with the number of overdoses from prescrip-
tion opioids [3, 4]. Physicians and policymakers thus con-
tinue to advocate for innovative strategies to reduce opioid 
prescriptions, such as implementing mandatory prescription 
drug monitoring programs in high-risk states [5, 6].

Surgical patients present a unique challenge because 
healthcare providers must balance minimizing opioid pre-
scriptions with adequately managing their patients’ acute 
pain. Postoperative narcotic use is associated with ileus, 
respiratory depression, hypotension, lethargy, nausea, and 
risk of prolonged use [7]. At the same time, uncontrolled 
acute postsurgical pain has been shown to correlate to the 
development of chronic pain, and opioids are a highly effec-
tive postoperative analgesic [8].
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One opioid-sparing modality specific to surgical patients 
is the use of the nerve blocks. Nerve blocks are thought to 
prevent the sensitization of pain pathways, thereby protect-
ing against persistent neuropathic pain even after the effect 
of the block has subsided [9]. However, while there is some 
evidence that regional anesthesia decreases postoperative 
narcotic requirements, the impact on prolonged opioid use 
is mixed [10–12].

Over 12,000 abdominally based microsurgical breast 
reconstruction surgeries were performed in the USA in 
2019, and there has been an increasing emphasis on mini-
mizing opioid use in these patients [13, 14]. The trans-
versus abdominus plane (TAP) block is one such strategy. 
TAP blocks involve injecting local anesthetic under ultra-
sound guidance between the internal oblique and trans-
versus abdominus muscles in the plane of the intercostal 
nerves, thus targeting what tends to be the most painful 
surgical site for patients [15]. Reflecting the broader trend 
seen with regional anesthesia, studies on the efficacy of 
TAP blocks have been mixed. Some studies show that TAP 
blocks may decrease length of inpatient stay in microsur-
gical breast reconstruction patients, while others identify 
negligible effects on postoperative narcotic use [15–17]. 
Furthermore, these data are from single centers and are 
generally limited to the inpatient setting. The long-term 
impact of TAP blocks on prolonged opioid use after hos-
pital discharge is unknown. Ascertaining the true value 
of the TAP block could help optimize enhanced recovery 
after surgery (ERAS) protocols and improve allocation of 
healthcare resources.

We used a national dataset to evaluate demographic 
characteristics and postoperative outcomes in opioid-naïve 
women undergoing breast reconstruction with an abdomi-
nally based free or pedicled flap with or without placement 
of a TAP block. We hypothesized that TAP blocks would 
be associated with (1) a reduction in postoperative narcotic 
use and (2) a decrease in the rate of conversion to prolonged 
opioid use.

Methods

Data source and study cohort

We conducted a retrospective analysis of the Clinformat-
ics® Data Mart Database, a de-identified commercial claims 
data warehouse, to evaluate demographic characteristics 
and postoperative outcomes in women undergoing abdomi-
nally based free or pedicled flap breast reconstruction with 
or without placement of a TAP block between January 1, 
2003, and September 30, 2019. The Optum Clinformatics® 
Data Mart Database is an adjudicated administrative health 
database containing commercial insurance claims data 

(inpatient/outpatient medical conditions, medications, and 
laboratory data) for US patients aged between 0 and 90 years 
in all fifty states, comprised of 7,114,773,019 claims involv-
ing 63,539,367 unique patients. The database includes infor-
mation on retirees insured by Medicare who also receive 
supplemental employer insurance. This database has been 
validated against multiple claims datasets including the 
IBM Marketscan® Commercial Database. From this data-
set, we isolated and analyzed opioid-naïve female patients 
aged 18 years and older with at least 1-year of continuous 
enrollment. Patients were considered opioid-naïve if they 
did not fill a narcotic prescription from 1 year to 31 days 
prior to surgery (Fig. 1). Patients who had records of addi-
tional procedures involving anesthesia within 180 days of 
their index surgery were excluded. Those who underwent 
autologous breast reconstruction with an abdominally based 
flap and intraoperative TAP block were identified using com-
mon procedural terminology (CPT) and Healthcare Com-
mon Procedure Coding System (HCPCS) codes (Appendix 
Table 5). The utilization of both of the CPT and HCPCS 
coding systems, managed by the American Medical Asso-
ciation (AMA) and the Centers for Medicare and Medicaid 
Services (CMS), respectively, ensured maximal inclusion 
of the desired patient population [18]. Morphine milligram 
equivalents (MME) were calculated for perioperative pre-
scriptions which were filled between 30 days prior to and 
30 days after surgery. The definition of the perioperative 
period for opioid prescriptions varies among studies; we 
chose 30 days prior to surgery and 30 days after surgery 
[19]. This time period captures any opioids that are pre-
scribed at the preoperative evaluation that occurs at most 
institutions in the month prior to surgery, as well as dur-
ing the postoperative period that aligns with the US Centers 
for Medicare and Medicaid outcome measure of the 30-day 
readmission rate. We defined prolonged opioid use (POU) 
as receiving at least four (4) unique prescriptions and/or at 
least a 60-day supply between 31 and 180 days after surgery. 
Together, these metrics provide a comprehensive assessment 
of prolonged opioid use in formerly opioid-naïve patients 
following the index reconstruction surgery.

Diagnoses and prescription claims

Insurance claims data were used to identify reconstruction 
laterality, pedicled or free flap, patient age, and length of 
stay. Comorbidities were assessed and reported with the 
Elixhauser index, using the International Classification of 
Disease, Ninth (ICD-9) and Tenth Edition (ICD-10) codes. 
ICD-9 codes were included unless patients had an existing 
ICD-10 diagnosis, in which case only ICD-10 diagnoses 
were evaluated. Pharmaceutical claims data were used to 
identify filled prescriptions of opioids, benzodiazepines, 
and non-opioid, non-benzodiazepine mood or psychiatric 
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medications during the study period. Using the Centers for 
Medicare and Medicaid Services’ publicly available mor-
phine equivalents per milligram conversion factors, we cal-
culated daily oral morphine milligram equivalents (MME). 
Patients who filled any benzodiazepine prescription during 
the preoperative period (1 year to 31 days prior to surgery), 
during the perioperative period (30 days prior to 30 days 
after surgery), and during the postoperative period (31 days 
to 180 days after surgery) were identified. Patients were 
placed in two categories: those who filled any non-opioid, 
non-benzodiazepine mood or psychiatric medication dur-
ing the study period (1 year prior to 180 days after surgery) 

and those who did not. Opioid and non-opioid prescriptions 
were identified by the American Hospital Formulary Service 
(AHFS) Classification codes or by generic names, respec-
tively. A list of these codes generic drug names for which 
prescription claims were queried can be found in accompa-
nying Appendix Table 6.

Outcomes

The following outcomes were analyzed in this study popu-
lation: (1) average daily perioperative morphine milligram 
equivalents (MME) (filled between 30 days prior to and 

Fig. 1   Flow diagram of patients 
undergoing autologous breast 
reconstruction with an abdomi-
nally based free or pedicled 
flap, with or without a TAP 
block, screened for conversion 
to POU in the Clinformatics.® 
database. Patients were identi-
fied through CPT and HCPCS 
codes (Appendix Table 5)

Clinformatics® Dataset
(7,114,773,019 claims)
N = 63,539,367 patients

Total Autologous Breast Reconstruction 
Patients with Abdominally-Based Flap

(01/01/2003–09/30/2019)
N = 9,168 patients

Total opioid-naïve, continuously-enrolled 
patients

N = 4,124 patients

Excluded for non-opioid naïve (filled an opioid 
prescription between 1 year and 31 days prior to 

surgery)
N = 4,458 patients

Excluded for non-continuously enrolled for 1+ 
year

N = 586 patients

Total continuously-enrolled patients
N = 8,582 patients

Patients included in study
N = 4,091 patients

Excluded for additional procedures involving 
anesthesia within 180 days of index surgery

N = 26 patients

Patients included in study
N = 4,098 patients

Excluded for non-female record
N = 7 patients

Received a TAP block
N = 181 patients

Converted to POU (60+ day supply and/or 4+ 
unique prescriptions between 31 and 180 days 

after surgery)
N = 181 patients
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30 days after the index surgery), (2) conversion to pro-
longed opioid use (POU) as measured by prolonged fills 
(4 + unique prescriptions or 60 + day supply of opioid medi-
cations in the postoperative period [31 days prior to 180 days 
prior to the index surgery]), and (3) length of inpatient stay 
(LOS) related to the index autologous breast reconstruction 
procedure,.

Covariables and statistical analysis for perioperative 
MME/day, POU outcomes, and LOS

We used multivariable linear regression to calculate the 
average difference in perioperative MME/day attributable to 
each independent variable. The following covariates of aver-
age daily perioperative MME were included: (1) flap type 
(free or pedicled flap), (2) procedure laterality (unilateral or 
bilateral), (3) TAP block at the time of breast reconstruction, 
(4) age (18 to 34 years, 35 to 44 years, 45 to 54 years, 55 
to 64 years, and 65 years and older), (5) comorbidities, as 
measured and reported by the Elixhauser index using ICD-9 
and ICD-10 codes, (6) presence or absence of a filled benzo-
diazepine prescription during the preoperative period (1 year 
to 31 days prior to surgery), (7) presence or absence of a 
filled benzodiazepine prescription during the perioperative 
period (30 days prior to 30 days after surgery), and (8) pres-
ence or absence of a filled non-opioid, non-benzodiazepine 
mood or psychiatric prescription during the study period 
(1 year prior to 180 days after surgery).

We used multivariable logistic regression to calculate 
adjusted odds ratios for conversion to POU for each inde-
pendent variable included in the model. The following 
covariates of conversion to POU were included: (1) flap type 
(free or pedicled flap), (2) procedure laterality (unilateral or 
bilateral), (3) TAP block at the time of breast reconstruction, 
(4) age (18 to 34 years, 35 to 44 years, 45 to 54 years, 55 
to 64 years, and 65 years and older), (5) comorbidities, as 
measured and reported by the Elixhauser index using ICD-9 
and ICD-10 codes, (6) presence or absence of a filled benzo-
diazepine prescription during the preoperative period (1 year 
to 31 days prior to surgery), (7) presence or absence of a 
filled benzodiazepine prescription during the perioperative 
period (30 days prior to 30 days after surgery), (8) presence 
or absence of a filled benzodiazepine prescription during the 
postoperative period (31 days to 180 days after surgery), and 
(9) presence or absence of a filled non-opioid, non-benzodi-
azepine mood or psychiatric prescription during the study 
period (1 year prior to 180 days after surgery).

We used multivariable linear regression to calculate the 
average difference in length of stay attributable to each inde-
pendent variable. The following covariates were included: 

(1) flap type (free or pedicled flap), (2) procedure laterality 
(unilateral or bilateral), (3) TAP block at the time of breast 
reconstruction, (4) age (18 to 34 years, 35 to 44 years, 45 to 
54 years, 55 to 64 years, and 65 years and older), (5) comor-
bidities, as measured and reported by the Elixhauser index 
using ICD-9 and ICD-10 codes, (6) presence or absence of 
a filled benzodiazepine prescription during the preoperative 
period (1 year to 31 days prior to surgery), and (7) presence 
or absence of a filled non-opioid, non-benzodiazepine mood 
or psychiatric prescription during the study period (1 year 
prior to 180 days after surgery).

Schapiro-Wilk testing was used to determine whether 
continuous variables were normally distributed. Chi 
squared tests, Mann–Whitney-Wilcoxon tests, and multi-
variate regressions were used for statistical analysis. P val-
ues of < 0.05 were considered statistically significant. All 
analyses were completed using Stata, version 16.1 (Stata-
Corp LLC).

Results

Patient characteristics

There were 4091 patients that met inclusion criteria and 
were included in this analysis (Table 1). Seventy-nine per-
cent of patients underwent unilateral breast reconstruction. 
Only 4% of patients received an intraoperative TAP block. 
Free flap breast reconstruction was more common than 
pedicled flap reconstruction (68 vs. 32%). The majority of 
patients were aged 45 or older. The mean length of inpatient 
hospital stay was 3.37 days. The majority of patients had 
more than two comorbidities. Ninety percent of patients 
were prescribed opioids perioperatively. Regarding benzo-
diazepine prescriptions, 23% filled a prescription preopera-
tively, 25% filled a prescription perioperatively, and 36% 
filled a prescription postoperatively. Thirty-five percent of 
patients filled a non-benzodiazepine psychiatric medication 
either preoperatively, perioperatively, or postoperatively. 
There was an 11% overall conversion rate to prolonged 
opioid use.

Patient factors and predictors of increased 
perioperative MME/day

Table 2 describes the patient characteristics associated with 
variations in perioperative narcotic prescriptions. There was 
a statistically significant decrease in perioperative MME/
day in patients older than 55 (p = 0.031). We also found 
that patients with greater than three comorbidities were 
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prescribed increased MME/day (average increase 0.670, 
p < 0.001). Additional predictors of increased MME/day 
were pedicled flap reconstruction (average increase 1.002, 
p < 0.001) and filling a mood-related medication (average 
increase of 0.619, p = 0.001).

Patient factors and predictors of conversion to POU

Table 3 describes the patient characteristics associated 
with an increased risk of POU (4 + unique prescriptions or 
60 + day supply of opioid medications in the postoperative 

Table 1   Characteristics of the study cohort (n = 4091)

Characteristic No. (%)

Flap type
  Free flap 2785 (68)
  Pedicled 1306 (32)

Laterality
  Unilateral 3219 (79)
  Bilateral 872 (21)

Received TAP block
  No 3910 (96)
  Yes 181 (4)

Age
  18–34 125 (3)
  35–44 844 (21)
  45–54 1649 (40)
  55–64 1188 (29)
   ≥ 65 285 (7)

Length of stay (days)
  Mean (± SD) 3.37 (± 2.55)

No. of comorbidities (Elixhauser index)
  0 or 1 579 (14)
  2 604 (15)
  3 657 (16)
   > 3 2251 (55)

Filled an opioid prescription in the perioperative period (30 days before to 30 days after surgery)
  No 421 (10)
  Yes 3670 (90)

Met the criteria for POU (60 + day supply or 4 + unique prescriptions within 31 to 180 days after surgery)
  No 3639 (89)
  Yes 452 (11)

Filled a benzodiazepine prescription in the period 1 year to 31 days before surgery
  No 3164 (77)
  Yes 927 (23)

Filled a benzodiazepine prescription in the perioperative period (30 days before to 30 days after surgery)
  No 3078 (75)
  Yes 1013 (25)

Filled a benzodiazepine prescription in the period 31 to 180 days after surgery
  No 2626 (64)
  Yes 1465 (36)

Filled a non-opioid, non-benzodiazepine mood or psychiatric prescription during the study period (1 year before to 180 days after 
surgery)

  No 2647 (65)
  Yes 1444 (35)
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period). We observed the following risk factors for con-
version to POU: pedicled flap reconstruction (OR 1.559, 
p < 0.001), having greater than three comorbidities (OR 
1.952, p < 0.001), filling a benzodiazepine prescription post-
operatively (OR 1.897, p < 0.001), and filling a psychiatric 
medication prescription (OR 1.471, p = 0.007). We found 
that older age was a protective factor associated with a lower 
risk of conversion to POU. Unilateral vs. bilateral recon-
struction, placement of a TAP block, and either preoperative 
or perioperative benzodiazepine use had no significant effect 
on conversion to POU.

Patient factors and predictors of LOS

Table 4 describes the patient factors associated with dif-
ferences in LOS. We observed the following factors that 
significantly increased LOS: older age (p < 0.001), free flap 
breast reconstruction (p < 0.001), and taking a mood or psy-
chiatric mediation (p = 0.031). Preoperative benzodiazepine 
use was mildly protective (average decrease of 0.266 days, 
p = 0.031). There was no statistically significant effect of 
unilateral vs. bilateral reconstruction or TAP block. The 
effect of the number of comorbidities was equivocal.

Table 2   Patient factors associated with average changes in perioperative morphine milligram equivalents (MME) per day among patient cohort 
(n = 4091) in a multivariable linear regression. Perioperative prescriptions were defined as those filled between 30 days prior to and 30 days after surgery

Characteristic Average difference in periopera-
tive MME/day (95% CI)

P value

Flap type
  Free flap 0 –
  Pedicled 1.002 (0.730–1.273)  < 0.001

Laterality
  Unilateral 0 –
  Bilateral 0.125 (-0.114–0.365) 0.305

Received TAP block
  No 0 –
  Yes -0.059 (-0.490–0.372) 0.788

Age
  18–34 0 –
  35–44 -0.079 (-0.646–0.489) 0.786
  45–54 -0.214 (-0.753–0.326) 0.438
  55–64 -0.603 (-1.149– -0.057) 0.031
   ≥ 65 -1.020 (-1.623– -0.417) 0.001

No. of comorbidities (Elixhauser index)
  0 or 1 0 –
  2 -0.068 (-0.353–0.217) 0.641
  3 0.072 (-0.247–0.391) 0.658
   > 3 0.670 (0.369–0.971)  < 0.001

Filled a benzodiazepine prescription in the period 1 year to 31 days before surgery
  No 0 –
  Yes 0.083 (-0.346–0.511) 0.706

Filled a benzodiazepine prescription in the perioperative period (30 days before to 30 days after 
surgery)

  No 0 –
  Yes 0.407 (-0.019–0.834) 0.061

Filled a non-opioid, non-benzodiazepine mood or psychiatric prescription during the study 
period (1 year before to 180 days after surgery)

  No 0 –
  Yes 0.619 (0.251–0.986) 0.001
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Discussion

The efficacy of TAP blocks to reduce opioid use after this 
procedure is controversial and is based largely on single-
center, retrospective chart review data, so we sought to 
analyze longitudinal patient data from a national claims 
database. We found that TAP blocks did not have an appre-
ciable effect on either postoperative narcotic prescriptions 
or conversion to prolonged opioid use. A systemic review by 
Abdou et al. of single-center studies on patients undergoing 

abdominally based microsurgical breast reconstruction 
indicated a statistically significant reduction in total opioid 
consumption with the use of a TAP block in the inpatient 
setting; however, other studies have indicated no significant 
reduction [17, 20]. Moreover, there is scarce data in the lit-
erature on the long-term impact of TAP blocks on opioid 
use. Our results are consistent with those from a study by 
Pan et al. which showed that the TAP block did not reduce 
prolonged postsurgical pain at 3 and 6 months after colo-
rectal surgery [21]. Thus, any possible reduction in acute 

Table 3   Patient factors associated with conversion to prolonged opioid use (POU) among patient cohort (n = 4091) in a multivariable logistic 
regression. POU was defined as receiving at least four (4) unique prescriptions or at least a 60-day supply between 31 and 180 days after surgery

Characteristic Average OR of POU (95% CI) P value

Flap type
  Free flap 1 –
  Pedicled 1.559 (1.268–1.917)  < 0.001

Laterality
  Unilateral 1 –
  Bilateral 1.163 (0.913–1.480) 0.222

Received TAP block
  No 1 –
  Yes 0.846 (0.495–1.445) 0.540

Age
  18–34 1 –
  35–44 0.633 (0.366–1.095) 0.102
  45–54 0.573 (0.338–0.970) 0.038
  55–64 0.518 (0.302–0.887) 0.017
   ≥ 65 0.523 (0.277–0.991) 0.047

No. of Comorbidities (Elixhauser index)
  0 or 1 1 –
  2 0.837 (0.520–1.347) 0.463
  3 1.166 (0.757–1.796) 0.487
   > 3 1.952 (1.367–2.787)  < 0.001

Filled a benzodiazepine prescription in the period 1 year to 31 days before surgery
  No 1 –
  Yes 0.906 (0.666–1.232) 0.528

Filled a benzodiazepine prescription in the perioperative period (30 days before to 30 days after 
surgery)

  No 1 –
  Yes 1.011 (0.733–1.394) 0.947

Filled a benzodiazepine prescription in the period 31 to 180 days after surgery
  No 1 –
  Yes 1.897 (1.336–2.694)  < 0.001

Filled a non-opioid, non-benzodiazepine mood or psychiatric prescription during the study period 
(1 year before to 180 days after surgery)

  No 1 –
  Yes 1.471 (1.111–1.949) 0.007
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postoperative pain from a TAP block may not translate to a 
decreased risk of prolonged pain requiring narcotics. Fur-
thermore, we found that TAP blocks did not significantly 
impact LOS, similar to the findings of Hunter et al.[17] 
Taken together, our analysis suggests that the costs and risks 
associated with TAP blocks, including intravascular injec-
tion, laceration of intra-abdominal organs, femoral nerve 
palsy, and infection, may outweigh the benefits [22]. It is 
important to note that our study only considers the impact of 
the TAP block on long-term opioid use, but does not capture 
the impact on short-term analgesia; one meta-analysis found 
that ultrasound-guided TAP block does decrease opioid 
consumption within six hours after abdominal laparotomy, 
abdominal laparoscopy, and cesarean delivery, without seri-
ous complications [23]. The scope of our study is limited to 
assessing the long-term effect of the TAP block on persistent 
postoperative opioid use. However, the TAP block may still 
have utility in reducing patient discomfort in the immediate 
postoperative period, particularly in breast reconstruction 
patients who have a self-reported poor pain tolerance or are 
chronic opioid users. Further prospective studies are needed 
to evaluate the utility of the TAP block in these subsets of 
patients.

We next analyzed other patient factors impacting periop-
erative MME/day, POU conversion rates, and LOS. Patients 

were stratified into five age groups, and we discovered that 
as expected, older patients stayed in the hospital longer 
after surgery. However, older age was also predictive of 
decreased perioperative MME/day and decreased POU 
conversion risk. Prior studies have shown that younger 
patients are more likely to develop persistent opioid use 
after total hip arthroplasty, open cardiac surgery, and 
urologic surgery [24–26]. There is evidence that younger 
patients are more likely to request and receive an opi-
oid refill after surgery, while the elderly are more often 
undertreated for pain [26, 27]. We additionally observed 
that patients with greater than 3 comorbidities were more 
likely to receive increased MME/day as well as convert to 
POU compared to patients with no comorbidities or a sin-
gle comorbidity, consistent with the findings of Marcusa 
et al.[14] These data may help aid physicians appropri-
ately calibrate their opioid-prescribing practices based on 
patient demographic factors.

We found that free flaps were protective for perioperative 
MME/day as well as POU conversion as compared to pedi-
cled flaps. In recent years, microsurgeons have developed 
techniques to increasingly spare rectus abdominus muscle 
during deep inferior epigastric perforator pedicle dissection 
in abdominal free flaps. In contrast, pedicled abdominal 
flaps usually require sacrifice of the muscle. Our results are 

Table 4   Patient factors 
associated with changes in 
average length of stay (LOS) 
among patient cohort (n = 4091) 
in a multivariable linear 
regression

Characteristic Average difference (days) in 
LOS (95% CI)

P value

Flap type
  Free flap 0 –
  Pedicled -0.612 (-0.765 – -0.459)  < 0.001

Laterality
  Unilateral 0 –
  Bilateral 0.048 (-0.124–0.220) 0.582

Received TAP block
  No 0 –
  Yes 0.107 (-0.321–0.535) 0.623

Age
  18–34 0 –
  35–44 0.504 (0.231–0.776)  < 0.001
  45–54 0.619 (0.360–0.878)  < 0.001
  55–64 0.731 (0.459–1.004)  < 0.001
   ≥ 65 0.785 (0.376–1.195)  < 0.001

No. of Comorbidities (Elixhauser index)
  0 or 1 0 –
  2 0.253 (0.016–0.490) 0.036
  3 0.172 (-0.066–0.411) 0.157
   > 3 -0.112 (-0.297–0.073) 0.234

Filled a non-opioid, non-benzodiazepine mood or psychiatric prescription dur-
ing the study period (1 year before to 180 days after surgery)

  No 0 –
  Yes 0.263 (0.041–0.485) 0.020
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consistent with previous findings that sparing rectus muscle 
decreases donor site morbidity and pain in breast reconstruc-
tion [28].

We parsed benzodiazepine use into three categories: pre-
operative, perioperative, and postoperative. We considered 
temporality of benzodiazepine use because we wanted to dif-
ferentiate between prolonged preoperative benzodiazepine 
use as a possible risk factor for POU versus the possible abil-
ity for benzodiazepines to act as an analgesic in itself, thereby 
reducing prolonged opioid use. Interestingly, we found that 
postoperative benzodiazepine use increases risk of POU. 
A retrospective study by Sun et al. found that concomitant 
opioid and benzodiazepine use increased sharply from 2001 
to 2013, and that benzodiazepine use potentiates the risk of 
death from opioid overdose [29]. Similarly, we found that 
use of a psychiatric or mood-related medication increases 
risk of POU, congruent with the link between mental health 
diagnoses and POU established in multiple studies [14, 30, 
31]. Surgeons, primary care physicians, and mental health 
providers too often work in silos; our results suggest that 
coordination of postoperative care in high-risk patients could 
have a high-yield impact on mitigating conversion to POU.

Our study has a number of limitations. The first of these 
relates to the source of our data; the Optum claims data-
base includes information on prescribed opioids but does 
not provide data on whether patients actually consumed the 
medication or whether their pain was adequately treated. 
The database deidentifies individual prescribers, so we were 
not able to parse out the effects of variations in prescribing 
practices. Additionally, due to bundling of procedures in flap 
CPT codes, we were unable to capture TAP blocks placed by 

the operating surgeon; only TAP blocks placed by a different 
provider, such as an anesthesiologist, were captured. Differ-
ences in TAP placement technique by individual providers 
could not be delineated. We were not able to distinguish 
different types of anesthetic instilled in the block (i.e., bupi-
vacaine, lidocaine, or ropivacaine). We chose to focus on 
single-shot intraoperative TAP blocks rather than continu-
ous infusion since the data set did not provide information 
on dosing and duration of continuous blocks. We also did 
not differentiate among types of flaps (i.e., MS-0, I, II, or III 
TRAM) or need for mesh reinforcement at the donor site.

In addition, our study did not distinguish between delayed 
and immediate flap reconstruction; therefore, it does not 
capture differences in opioid consumption stemming from 
mastectomy-related pain. Although patient socioeconomic 
level, race, and type of insurance coverage have been shown 
to impact opioid consumption after surgery, we chose not to 
consider these factors. The effects of chemotherapy and radia-
tion on opioid consumption are beyond the scope of this study.

Conclusions

In patients undergoing autologous breast reconstruction with 
abdominally based flap reconstruction, TAP blocks did not 
decrease perioperative MME/day, conversion to prolonged 
opioid use, or length of stay. While some studies support the 
benefits of TAP blocks for inpatient management of pain, 
these data suggest that TAP block placement may be a low-
yield strategy to reduce postoperative narcotic or prevent 
conversion to opioid-use disorder.

Table 5   CPT and HCPCS codes used to identify patients in the 
Clinformatics® Database undergoing autologous breast reconstruc-
tion with an abdominally based free or pedicled flap with or without 

a concurrent TAP block, and to exclude patients who underwent an 
additional procedure requiring anesthesia in the 180  days following 
their index breast reconstruction surgery

Procedure CPT HCPCS

Breast reconstruction; with free flap (e.g., TRAM, DIEP, SIEA, GAP flap) 19,364
Breast reconstruction; with single-pedicled transverse rectus abdominis myocutaneous (TRAM) flap 19,367
Breast reconstruction; with single-pedicled transverse rectus abdominis myocutaneous (TRAM) flap, 

requiring separate microvascular anastomosis
19,368

Breast reconstruction; with bipedicled transverse rectus abdominis myocutaneous (TRAM) flap 19,369
Breast reconstruction with deep inferior epigastric perforator (DIEP) flap or superficial inferior epi-

gastric artery (SIEA) flap, including harvesting of the flap, microvascular transfer, closure of donor 
site and shaping the flap into a breast, unilateral

S2068

TAP block 64,486, 64,487, 64,488, 64,489, 
64,420, 64,421, 64,425, 
64,450

Proxy for procedure requiring anesthesia 31,500
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