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Abstract

Background: Concerns regarding the ongoing opioid epidemic have led to heightened scrutiny of postoperative opioid
prescribing patterns for common orthopedic surgical procedures. This study investigated patient- and procedure-specific
risk factors for additional postoperative opioid rescue prescriptions following ambulatory cubital tunnel surgery. Methods:
A retrospective review was performed of patients who underwent cubital tunnel surgery at 2 academic medical centers
between June I, 2015 and March [, 2020. Patient demographics, comorbidities, prior opioid history, and surgical variables
were recorded. The primary outcome was postoperative rescue opioid prescription. Univariate and bivariate statistical
analyses were performed. Results: Two hundred seventy-four patients were included, of whom 171 (62%) underwent
in situ ulnar nerve decompression and 103 (38%) underwent ulnar nerve decompression with anterior transposition. The
median postoperative opioid prescription amount was 90 morphine equivalent units (MEU) for the total cohort, 77.5 MEU
for in situ ulnar nerve decompression, and |12.5 MEU for ulnar nerve decompression with transposition. Twenty-two
patients (8%) required additional rescue opioid prescriptions postoperatively. Female sex, fibromyalgia, chronic opioid
use, chronic pain diagnosis, and recent opioid were associated with the need for additional postoperative rescue opioid
prescriptions. Conclusions: While most patients do not require additional rescue opioid prescriptions after cubital tunnel
surgery, chronic pain patients and patients with pain sensitivity syndromes are at risk for requiring additional rescue opioid
prescriptions. For these high-risk patients, preoperative collaboration of a multidisciplinary team may be beneficial for
developing a perioperative pain management plan that is both safe and effective.
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Introduction days after surgery,® and that patients undergoing ambula-
tory upper extremity procedures in 2014 were routinely pre-
scribed 3 times the amount of opioid needed for adequate
postoperative pain control.

In light of these concerns, prior studies have investi-
gated factors associated with opioid refills®!'" and pro-
longed opioid use,**!1 after a variety of both orthopedic
and nonorthopedic surgical procedures. These studies have

In recent years, increasing rates of opioid use disorder and
opioid overdose deaths have led to legitimate concerns
regarding an opioid crisis in the United States. Prescription
opioid misuse, in particular, has increased, with the Centers
for Disease Control and Prevention reporting more than
16000 deaths attributable to prescription opioid overdoses
in 2020 alone, as well as a 24% rate of prescription opioid
involvement among all opioid overdoses.' These staggering
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identified numerous and sometimes contradictory potential
risk factors, including both male and female sex, both
younger and older age, preoperative substance use, mental
health disorders, preoperative opioid use, preoperative
chronic pain disorders, and larger initial postoperative opi-
oid prescription. In the upper extremity—specific literature,
previously identified risk factors for postoperative opioid
refills and/or prolonged postoperative opioid use after
upper extremity surgery include: younger age, female sex,
lower income, medical comorbidities, mental health disor-
ders, substance use, underweight body mass index (BMI),
trauma-related surgery, and larger initial postoperative opi-
oid prescription.*®!%1L17.18 However, most of these studies
included only opioid-naive patients and did not attempt to
investigate the effect of chronic pain disorders or proce-
dure-specific variables on postoperative opioid refills.

As such, to address these shortcomings, we identified
cubital tunnel release as a common ambulatory upper
extremity procedure that typically requires a low but
non-zero amount of opioid-based postoperative analge-
sia, and through this study sought to investigate both
patient- and procedure-based risk factors for requiring
additional rescue opioid prescriptions after cubital tunnel
surgery.

Materials and Methods

Patient Identification

Approval from the Institutional Review Board was
obtained prior to initiating data collection. Patients who
underwent cubital tunnel surgery at 2 academic medical
centers over a S-year period between June 1, 2015 and
March 1, 2020 were identified by querying the hospital
Research Patient Data Registry using the Current Proce-
dural Terminology code 64718 (neuroplasty and/or trans-
position; ulnar nerve at elbow). Both patients who
underwent in situ ulnar nerve decompression and patients
who underwent ulnar nerve decompression with anterior
(subcutaneous or submuscular) transposition were
included. Exclusion criteria included: age less than 18
years, revision surgery, prior traumatic ulnar nerve injury,
and additional concurrent surgical procedures. For patients
who underwent bilateral ulnar nerve decompressions dur-
ing the study period, only data from the first surgery were
included to maintain the assumption of independent obser-
vations. The initial query yielded 967 patients. Six hun-
dred thirteen patients who had additional concurrent
surgical procedures, 51 patients who had revision surgery,
17 patients who had incomplete documentation, 10
patients who were less than 18 years old, and 2 patients
with traumatic ulnar nerve lacerations were excluded from
the study, resulting in a final cohort of 274 patients
included in the study (Figure 1).

967 patients
identified via
CPT code

613 patients with
additional concurrent
procedures excluded

| 354 patients remain

51 patients who had
revision surgery
excluded

‘ 303 patients remain

17 patients with
incomplete
documentation
excluded

286 patients remain

10 patients age < 18
years excluded

276 patients remain

2 patients with
—— |traumatic ulnar nerve
laceration excluded

274 patients
included in study

Figure |. Study inclusion flowchart.
Note. CPT = Current Procedural Terminology.

Explanatory Variables

The patients” medical records were retrospectively
reviewed. Demographic information, medical comorbidi-
ties, opioid history, surgical details, and postoperative opi-
oid prescription records were recorded. Patient-based
explanatory variables included: age, BMI, Distressed Com-
munities Index (DCI), sex, race, primary language, comor-
bidities including depression, anxiety, diabetes mellitus,
and fibromyalgia, smoking status, upper extremity domi-
nance, chronic opioid use, chronic pain, and recent opioid
prescription. The DCI is a tool developed by the Economic
Innovation Group for comparing socioeconomic status
across zip codes'®; the tool comprises 7 metrics that assess
education level, housing vacancies, employment rate, pov-
erty rate, household income, changes in employment, and
changes in business establishments, and has been shown to
predict adverse outcomes after cardiac and vascular sur-
gery.??! Chronic opioid use was defined as daily use of pre-
scription opioids for at least 90 days, which was determined
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based on review of the medication list in the medical record;
in our system, this list is routinely confirmed and updated at
the time of each clinic visit and on the day of surgery in the
preoperative area, and also includes the reported start date
of the medication. Chronic pain was defined as having doc-
umentation of prior appointments with any chronic pain
provider. Recent opioid prescription was defined as a record
of an opioid prescription sent within the past 3 months prior
to surgery. Perioperative explanatory variables included:
surgical time, tourniquet time, initial postoperative opioid
prescription in morphine equivalent units (MEU), type of
decompression, anesthesia modality, and the use of a
regional nerve block.

Response Variable

The primary study outcome was the need for an additional
postoperative rescue opioid prescription, which was defined
as a second opioid prescription sent by the surgical team
after surgery for continued postoperative pain. In our sys-
tem, all opioid prescriptions are sent electronically via our
electronic medical record, enabling the capture of all pos-
sible postoperative refills sent by the surgical office.

Statistical Analysis

Univariate analysis was performed to calculate descriptive
statistics for the cohort, including mean and standard devi-
ation (SD) for continuous parametric variables, median
and interquartile range (IQR) for continuous nonparamet-
ric variables, and percentages for categorical variables.
All variables were analyzed using the available data, and
missing data are shown in Tables 1 and 2. Bivariate analy-
sis was performed to determine statistical associations of
independent variables with the primary study outcome.
Student ¢ test was used for continuous parametric vari-
ables, Mann-Whitney U test was used for continuous non-
parametric variables, and Fisher exact test was used for
categorical variables. Due to the low rates of outcome
events, multivariable logistic regression modeling was not
performed. Statistical significance was defined as a P
value less than .05.

Post hoc power calculation showed that, assuming an
equal sample distribution of patients for a dichotomous
variable, our study had greater than 80% power to detect a
12% absolute difference in the rate of rescue opioid pre-
scriptions between groups.

Results

Patient Demographics and Perioperative
Parameters

Two hundred seventy-four patients qualified for study
inclusion. The mean age was 50.0 = 16.5 years and 39.8%

Table |. Patient Characteristics of the Study Cohort
(n = 274).

Patient-based variable Total cohort (n = 274)*

Age, y, mean (SD)
Body mass index, kg/mz, median

50.0 (16.5)
26.9 (23.7-30.4)

(IQR)

Distressed Communities Index, 23.7 (9.9-46.6)
median (IQR)

Female sex, No. (%) 109 (39.8)

Race, No. (%)
American Indian or Alaska Native 2 (0.8)
Asian 5(1.9)
Black or African American 25 (9.6)
Hispanic 8 (3.1)
White 220 (84.6)

English-speaking, No. (%) 265 (97.1)

Comorbidities, No. (%)
Depression 74 (27.0)
Anxiety 67 (24.5)
Diabetes mellitus 34 (12.4)
Fibromyalgia 12 (4.4)

Current smoker, No. (%) 37 (13.6)

Dominant upper extremity affected, 151 (57.2)
No. (%)

Chronic opioid use, No. (%) 18 (6.6)

Chronic pain, No. (%) 30 (11.0)

Recent opioid prescription, No. (%) 33 (12.1)

Note. SD = standard deviation; IQR = interquartile range.

*Data were missing for the following explanatory variables (n = number
of patients with available data): body mass index (n = 273), race (n =
260), language (n = 273), smoking status (n = 273), upper extremity
dominance (n = 264), chronic opioid use (n = 273), recent opioid
prescription (n = 273), chronic pain (n = 272).

Table 2. Perioperative Parameters of the Study Cohort (n = 274).

Procedure-based variable Total cohort (n = 274)*

Surgical time, min, median (IQR) 28 (19-44)
Tourniquet time, min, median (IQR) 24 (17-36)
Initial postoperative opioid 90 (75-150)
prescription (MEU), median (IQR)
Type of decompression, No. (%)
In situ decompression 171 (62.4)
Submuscular transposition 44 (16.1)
Subcutaneous transposition 59 (21.5)
Anesthesia modality, No. (%)
General anesthesia 74 (27.1)
Sedation/monitored anesthesia 199 (72.9)
care
Regional nerve block, No. (%) 237 (86.5)

Note. SD = standard deviation; IQR = interquartile range; MEU =
morphine equivalent units.

?Data were missing for the following explanatory variables (n = number
of patients with available data): surgical time (n = 264), tourniquet time
(n = 213), initial postoperative opioid prescription (n = 253), anesthesia
modality (n = 273).
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Figure 2. Initial postoperative opioid prescription amounts.

of patients were women. Thirty patients (11.0%) had
chronic pain, 18 patients (6.6%) had chronic opioid use, and
33 patients (12.1%) had recent opioid prescriptions. One
hundred and seventy-one patients (62.4%) underwent in
situ ulnar nerve decompression, 44 patients (16.1%) under-
went ulnar nerve decompression with submuscular transpo-
sition, and 59 patients (21.5%) underwent ulnar nerve
decompression with subcutaneous transposition. Additional
descriptive statistics for patient demographic variables and
perioperative parameters are presented in Tables 1 and 2.

Initial Postoperative Opioid Prescriptions

Postoperative opioid prescriptions were routinely written in
the form of 5 mg oxycodone tablets; if a patient reported a
contraindication to oxycodone, 2 mg hydromorphone tablets
were substituted. Initial postoperative opioid prescription
amounts ranged from 0 to 450 MEU (equivalent to 0-60 5
mg oxycodone tablets), with a mode of 75 MEU (equivalent
to 10 5 mg oxycodone tablets). The distributions of initial
postoperative opioid prescription amounts for the overall
cohort and for each type of procedure are depicted graphi-
cally in Figures 2 and 3, respectively. The median opioid
amount included in the initial postoperative prescription was
90 MEU (equivalent to 12 5 mg oxycodone tablets, IQR =
75-150) for the overall cohort, 77.5 MEU (IQR = 75-150)
for patients who underwent in situ ulnar nerve decompres-
sion, 112.5 MEU (IQR = 75-168.75) for patients who
underwent ulnar nerve decompression with subcutaneous
transposition, and 112.5 MEU (IQR = 75-225) for patients
who underwent ulnar nerve decompression with submuscu-
lar transposition. Female patients received a median of 90
MEU (IQR = 75-150), whereas male patients received a
median of 100 MEU (IQR = 75-150).

Additional Rescue Opioid Prescriptions

Twenty-two patients (8.0%) required additional rescue opi-
oid prescriptions postoperatively. Nineteen patients received

1 additional prescription, 1 patient received 2 additional pre-
scriptions, and 2 patients received 3 additional prescriptions.
In the bivariate analysis of patient-based characteristics,
female sex, fibromyalgia, chronic pain, chronic opioid use,
and recent opioid prescription were associated with requir-
ing an additional rescue opioid prescription. No procedure-
specific characteristics were significantly associated with
rescue opioid prescriptions, although as reported above, the
initial prescriptions for in situ release differed from those for
transpositions. Full results of bivariate analysis are presented
in Table 3 (patient-specific characteristics) and Table 4 (peri-
operative parameters). Rescue prescription rates based on
individual associated factors are presented in Table 5. Multi-
variate analysis was not performed due to the low rate of
outcome events.

Discussion

While the ongoing opioid epidemic has prompted attempts
to investigate risk factors associated with postoperative opi-
oid refills and prolonged postoperative opioid use in vari-
ous surgical populations, studies investigating ambulatory
upper extremity surgical procedures, nonopioid naive
patients, and procedure-based parameters are lacking. In
this retrospective study of 274 patients who underwent
ambulatory cubital tunnel surgery, we demonstrate that a
notable minority of patients required additional postopera-
tive rescue opioid prescriptions. In addition, we identified
female sex, fibromyalgia, chronic pain, chronic opioid use,
and recent opioid prescription as patient-related risk factors
for requiring an additional rescue opioid prescription.

Eight percent of patients in our study required an addi-
tional rescue opioid prescription. In prior literature, reported
rates of postoperative rescue opioid refills range from 0% to
50%,%11:2228 and from 0% to 30% in the ambulatory upper
extremity—specific literature® 1011222728, our value of 8% is
well within this interval and comparable with a previously
reported cubital tunnel surgery—specific rate of 11%.% The
low but finite rate of rescue prescriptions suggests that
existing prescribing patterns achieve adequate postopera-
tive pain control in most patients undergoing ambulatory
cubital tunnel surgery.

In the current literature, data are sparse regarding both
patient- and procedure-based risk factors for inadequacy of
initial postoperative opioid prescriptions after ambulatory
upper extremity surgery. Prior studies have suggested that
younger age, female sex, lower socioeconomic status, sub-
stance use, medical comorbidities, recent opioid prescrip-
tions, and larger initial opioid prescription amount may
increase risk for requiring a postoperative rescue opioid
refill. These studies often excluded chronic pain patients and
did not consider perioperative variables in their analy-
ses.310 Our results corroborate prior findings that female
sex and recent opioid prescription are statistically significant



Giberson-Chen et al 5

Initial Postoperative Opioid Prescriptions by Procedure Type

— In situ decompression = = Subcutaneous transposition == Submuscular transposition

B v o2}
o o o

Number of patients
w
(=2 ]

RS e
150 200 250 300 350 400 450
Morphine Equivalent Units (MEU)

Figure 3. Initial postoperative opioid prescriptions amounts by procedure type.

Table 3. Characteristics of Patients Who Required and Did Not Require Additional Postoperative Opioid Prescription.

Patient-based variable No opioid refill (n = 252) Opioid refill (n = 22) P value
Age, y, mean (SD) 50.1 (16.6) 47.5 (14.9) 7
BMI, kg/m?, median (IQR) 26.8 (23.7-30.7) 27.2 (23.7-29.0) 5
Distressed Communities Index, median (IQR) 24.7 (10.0-45.7) 12.5 (6.1-45.3) 2
Female sex, No. (%) 95 (37.7) 14 (63.6) <.05
Race, No. (%) .6

American Indian or Alaska Native 2 (0.8) 0 (0.0

Asian 5@2.10) 0 (0.0)

Black or African American 21 (8.8) 4 (19.1)

Hispanic 8(34) 0 (0.0)

White 203 (84.9) 17 (81.0)
English-speaking, No. (%) 243 (96.8) 22 (100.0) 9
Comorbidities, No. (%)

Depression 64 (25.4) 10 (45.5) N

Anxiety 59 (23.4) 8 (36.4) 2

Diabetes mellitus 33 (13.1) | (4.6) 2

Fibromyalgia 8(3.2) 4(18.2) <.05
Current smoker, No. (%) 32 (12.7) 5(23.8) 2
Dominant upper extremity affected, No. (%) 137 (56.4) 14 (66.7) 5
Chronic opioid use, No. (%) 13 (5.2) 5(22.7) <.05
Chronic pain, No. (%) 24 (9.6) 6 (27.3) <.05
Recent opioid prescription, No. (%) 24 (9.6) 9 (40.9) <.05

Note. SD = standard deviation; IQR = interquartile range; BMI = body mass index. Bolded values indicate statistical significance with p < 0.05.

risk factors for requiring an additional postoperative rescue ~ postoperative opioid prescriptions in excess of standardized
opioid prescription and also highlight fibromyalgia, chronic amounts than female patients, and our data also demonstrate
opioid use, and chronic pain as additional risk factors. Wyles a higher initial postoperative median MEU for male patients
et al** found that male patients were more likely to receive compared with female patients; if male patients routinely
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Table 4. Perioperative Parameters of Patients Who Required and Did Not Require Additional Postoperative Opioid Prescription.

Procedure-based variable No opioid refill (n = 252) Opioid refill (n = 22) P value
Surgical time, min, median (IQR) 28 (18-43) 32 (24-67) N
Tourniquet time, min, median (IQR) 24 (17-35) 33 (18-41) 3

Initial postoperative opioid prescription, MEU, median (IQR) 90 (75-150) 132 (75-225) N

Type of decompression, No. (%) 4
In situ decompression 160 (63.5) Il (50.0)

Submuscular transposition 39 (15.5) 5(22.7)
Subcutaneous transposition 53 (21.0) 6 (27.3)

Anesthesia modality, No. (%) 4
General anesthesia 66 (26.2) 8 (36.4)
Sedation/monitored anesthesia care 185 (73.4) 14 (63.6)

Regional nerve block, No. (%) 218 (86.5) 19 (86.4) 9

Note. SD = standard deviation; IQR = interquartile range; MEU = morphine equivalent units.

Table 5. Rates of Rescue Prescription by Associated Factor.

Risk factor Rate of rescue prescription, %
Total study cohort 8.0
Risk factors for rescue refill
Female sex 12.8
Fibromyalgia 333
Chronic opioid use 27.8
Chronic pain 20.0
Recent opioid prescription 27.3

receive larger postoperative opioid prescriptions than female
patients, female patients may be more likely to require addi-
tional prescriptions when they exhaust their smaller initial
prescriptions. In addition, female sex may also be acting as a
proxy variable for other explanatory variables, including
fibromyalgia; however, due to sample size limitations, we
were unable to perform a multivariate analysis to identify
independent risk factors. Importantly, our data should not be
interpreted as indicating that all female patients should be
considered likely to need additional opioids postoperatively.
It is accepted that perioperative pain management can be
challenging in patients with chronic pain, chronic opioid
use, and/or pain sensitivity syndromes. Prior studies have
found that patients with chronic pain and chronic opioid use
report higher mean postoperative pain levels®-3! and a
slower resolution of postoperative pain compared with con-
trols.? In addition, Rishel et al*? previously found that
chronic opioid users who decreased their opioid consump-
tion in the 3 months immediately prior to surgery were less
likely to continue filling opioid prescriptions 3 months after
surgery. Furthermore, prior studies have demonstrated
increased postoperative opioid consumption among patients
with fibromyalgia,3*3* despite recommendations against
chronic opioid use in this patient population.®*3® Interest-
ingly, our study did not identify any associations between

perioperative parameters and rescue opioid prescription risk,
suggesting that patient-specific characteristics are more
closely associated with additional prescription risk than pro-
cedure-specific factors. In addition, while prior studies have
associated age,”” socioeconomic status,® and smoking®’
with risk of rescue refills, these variables did not show statis-
tical significance in our study.

Our data should not be interpreted as supporting larger
initial opioid prescriptions in patients who are identified as
higher risk for requiring additional rescue opioid prescrip-
tions. Other studies have identified larger initial opioid pre-
scription as a risk factor itself for rescue opioid refills and
prolonged postoperative opioid use.!®!'!4 Rather, these
patients can be identified as high risk preoperatively, and a
distinct perioperative pain management plan that is both
safe and effective can be developed. At times, collaboration
among a pain specialist, the patient’s primary care physi-
cian, and the surgical team may be helpful.

In this study, the median initial opioid amount prescribed
postoperatively was 77.5 MEU for in situ ulnar nerve
decompression and 112.5 MEU for ulnar nerve decompres-
sion with transposition, and the most commonly prescribed
amount was 75 MEU. In 2019, Hozack et al*’ investigated
opioid consumption following cubital tunnel surgery and
found that patients consumed a mean of 40.4 MEU after in
situ release and a mean of 62.5 MEU after ulnar nerve trans-
position. Both of these values are substantially lower than
the median prescription amounts seen in our cohort, high-
lighting either a population-specific difference or an oppor-
tunity to improve prescribing patterns to achieve a superior
balance between adequate pain control and responsible opi-
oid stewardship.

This study is not without limitations. Notably, as our
data collection relied on records of opioid prescriptions sent
to pharmacies, we were unable to identify patients who
requested an additional prescription from our office but
whose requests were denied. Furthermore, as we did not
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stratify patients by surgeon but rather examined departmen-
tal patterns, we cannot address whether prescribing patterns
vary by surgeon. In addition, due to a low rate of our out-
come of interest, we were unable to perform multivariate
analysis. Sample size may have also limited our ability to
determine statistical significance of some explanatory vari-
ables with more subtle effects on refill rates. Finally, as our
study was limited to cubital tunnel surgery, the results may
not necessarily be generalizable to other hand and upper
extremity procedures.

Future studies on this topic could include larger sample
sizes to enable both identification of additional risk factors
and multivariate analysis, as well as investigations of sur-
geon-specific prescribing patterns and a wider breadth of
upper extremity procedures. In addition, investigations of
the number of opioids consumed throughout the postopera-
tive course—rather than solely the amount prescribed—
would also be beneficial for the refinement of safe and
effective postoperative prescribing practices.

Conclusion

In this study, we found that 92% of patients do not require
additional rescue opioid prescriptions after ambulatory
cubital tunnel surgery. Chronic pain patients and patients
with pain sensitivity syndromes are at risk for requiring
additional rescue opioid prescriptions after exhausting their
initial postoperative opioid prescription. These high-risk
patients may benefit from the preoperative collaboration of
a multidisciplinary team to develop a perioperative pain
management plan that is both safe and effective.
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