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IMPORTANCE In recent years, the medical community’s inadvertent contribution to opioid
addiction has been recognized.

OBJECTIVE To determine the opioid prescribing practices and opioid needs for patients
undergoing thyroid and parathyroid surgery to help reduce postoperative opioid
administration.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study included 1788
opioid-naive patients who underwent thyroid and parathyroid surgery from January 1, 2012,
through December 31, 2017, at the high-volume academic endocrine surgery center at Oregon
Health and Sciences University. Patients with long-term opioid treatment and those who
underwent other head and neck procedures or robotic thyroidectomy were excluded. For
analysis, 1765 procedures were available (723 parathyroidectomy, 400 hemithyroidectomy,
and 642 total thyroidectomy).

MAIN OUTCOMES AND MEASURES The quantity of prescribed opioids was determined in
morphine milligram equivalents (MME). Opioid refill data after discharge were also analyzed.
Patients were then divided into past (1336 in group 1 [January 1, 2012, to September 30,
2016]) and current (429 in group 2 [October 31, 2016, to December 31, 2017]) prescribing
practices. For each procedure, the mean quantity prescribed for each group, difference
between the means, 95% CI for the difference, and effect size were calculated.

RESULTS A total of 1702 patients (80.0% female [n = 1361]; mean age, 51.2 years [range, 7-97
years]) undergoing 1765 procedures were included in the analysis. For parathyroidectomy,
the mean (SD) opioid quantity prescribed was 176.20 (86.66) MME in group 1 vs 80.08
(74.43) MME in group 2 (effect size, 1.139); for hemithyroidectomy, 204.65 (112.24) MME in
group 1 vs 112.24 (102.31) MME in group 2 (effect size, 0.842); and for total thyroidectomy,
214.87 (161.09) MME for group 1 vs 102.29 (87.72) MME for group 2 (effect size, 0.754). In the
last quarter of 2017, the numbers of patients discharged without any opioid prescription were
15 of 26 (57.5%) for parathyroidectomy, 12 of 32 (37.5%) for hemithyroidectomy, and 9 of 27
(33.3%) for total thyroidectomy. Patient calls requesting pain medications for group 2 were
similar or fewer, depending on the procedure. Those who were prescribed less than 75.0
MME postoperatively did not call for additional opioid prescriptions.

CONCLUSIONS AND RELEVANCE Our study suggests that patients undergoing thyroid and
parathyroid surgery need little, if any, postoperative opioids.
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T he epidemic of opioid abuse has continued to plague the
United States. The rate of drug overdose deaths in-
creased from 6.1 per 100 000 standard population in

1999 to 16.3 per 100 000 in 2015, with an overall mean in-
crease of 5.5% per year.1 According to the Centers for Disease
Control and Prevention, approximately 64 000 deaths in the
United States were due to opioid overdose in 2016.2

More recently awareness of this epidemic and recogni-
tion of the medical community’s inadvertent contribution to
the problem with previously accepted standard opioid pre-
scribing practices have increased. From 2006 to 2016, the mean
duration of opioid prescribed increased from 13.3 to 18.1
days per prescription, an overall 35.7% increase. The rate in-
creased annually by 4.4% from 2006 to 2008.1 Recognizing this
increase as a serious health problem, the Centers for Disease
Control and Prevention in 2016 issued guidelines for primary
care physicians treating chronic pain with opioids.3 The guide-
lines state that because long-term opioid dependence begins
with acute pain treatment, opioid prescribing for acute pain
should not exceed the quantity needed. These guidelines are
particularly relevant to surgeons because most postsurgical pa-
tients will have an acute period of postoperative pain. Unfor-
tunately, we have a paucity of surgery-specific opioid prescrib-
ing guidelines in the literature. As a result, wide variation in
opioid prescribing patterns exists among surgeons of various
specialties.4-7 Furthermore, the amount prescribed is usually
excessive, because studies have shown that as many as 71%
of opioids prescribed postoperatively are not taken by the
patient.4 In a retrospective review of a large cohort of pri-
vately insured patients in the United States undergoing ma-
jor and minor surgical procedures, Brummett et al8 reported
that the incidence of persistent opioid use 90 days after mi-
nor surgery in opioid-naive patients was 6%. Within this group,
the incidence of persistent opioid use in patients undergoing
thyroidectomy was 4.5%; for parathyroidectomy, 6%. Under-
lying psychiatric conditions, such as depression, are risk fac-
tors for long-term opioid use. As such, if patients are pre-
scribed larger quantities than their real need, they may continue
to use their prescribed excess opioids to alleviate depression
and emotional pain, thus increasing the risk of addiction. A pau-
city of research quantitatively characterizes the mean vol-
ume of opioid medication that patients are prescribed after dis-
charge from endocrine surgery. This retrospective study was
conducted to determine opioid prescribing practices and opi-
oid needs in patients who underwent thyroid and parathy-
roid surgery at a single institution performing high-volume en-
docrine procedures.

Methods
We performed a retrospective cohort study of all opioid-
naive patients who underwent thyroid and parathyroid op-
erations at the Oregon Health and Science University (OHSU),
Portland, from January 1, 2012, through December 31, 2017.
This protocol was approved by institutional review board of
OHSU, which did not require informed consent for this retro-
spective review.

The electronic medical record at OHSU was queried by
Current Procedural Terminology codes 60220, 60240, 60252,
60270, and 60500 during the study period. These codes re-
flect the specific operations of total thyroidectomy, hemithy-
roidectomy, and parathyroidectomy. The quantity of opioids
prescribed on discharge was then collected from each pa-
tient’s discharge medication list. Those who underwent ster-
notomy, robotic thyroidectomy, concurrent modified neck
dissection, or other head and neck procedures such as trache-
otomy or tracheal resection were excluded, as well as those who
were previously taking opioids for chronic pain and who were
admitted for more than 2 nights. Those who underwent con-
current thyroidectomy and parathyroidectomy were catego-
rized as undergoing thyroidectomy (hemithyroidectomy or
total thyroidectomy).

In late September of 2016, several surgeons within the
Thyroid and Parathyroid Center at OHSU made a concerted
effort to decrease opioid prescribing in patients undergoing
thyroid and parathyroid operations. Therefore, for data
analysis, the groups were then subdivided into past (group 1
[January 1, 2012, to September 30, 2016]) and current (group
2 [October 31, 2016, to December 31, 2017]) prescribing prac-
tices. The concerted effort to reduce opioid prescribing
included preoperative patient counselling regarding pain
management, multimodality nonopioid pain management,
and work with nursing on assessing pain based on functional
status rather than a 1- to 10-point scale and avoiding opioid
administration when possible. The following statement typi-
fies the preoperative discussion with patients regarding
postoperative pain:

You will have some soreness around the surgical site and mild
discomfort when you swallow. We typically treat that with ice
packs, Tylenol, and ibuprofen. It is unlikely that you will need
anything more than that. We will see how you do postop and make
sure that you are doing fine with this regimen. We want to avoid
opioids as much as possible with this kind of surgery because they
can cause nausea and vomiting, which is not ideal with a neck
incision. You may also have some sore throat, which is best treated
with throat lozenges.

Key Points
Question What is the postoperative opioid prescribing practice
and true need for opioids after thyroidectomy and
parathyroidectomy?

Findings In a cohort study of 1702 patients undergoing 1765
thyroidectomy and parathyroidectomy procedures, the mean
postoperative prescribed dose of opioids was shown to be
significantly reduced after initiation of preoperative patient
education and use of nonopioid medications. In the last quarter
of 2017, the mean (SD) dose prescribed was 19.90 (26.60)
morphine milligram equivalents for parathyroidectomy, 56.72
(61.65) morphine milligram equivalents for hemithyroidectomy,
and 68.15 (68.47) morphine milligram equivalents for total
thyroidectomy.

Meaning Results of the study suggest that patients undergoing
thyroid and parathyroid surgery need little opioid treatment
postoperatively.
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The quantity of opioids prescribed in recovery if the patient
is discharged the same day or on the floor if admitted over-
night was generally used to determine the quantity of opi-
oids to be prescribed on discharge. The total quantity of opi-
oids prescribed was calculated by multiplying the strength of
the prescribed opioids by the quantity dispensed. For stan-
dardization of data analysis, the total amount prescribed was
converted to morphine milligram equivalents (MME) by mul-
tiplying the total milligrams of prescribed opioid with a stan-
dard conversion factor for the specific medication (ie, 0.15
for codeine phosphate; 1.0 for hydrocodone bitartrate; 1.5
for oxycodone hydrochloride; 4.0 for hydromorphone
hydrochloride; and 2.4 for transdermal fentanyl citrate). Calls
for pain medications after discharge were also captured by
searching the database for opioid prescriptions dispensed that
are recorded in the patient’s medication list within 3 weeks of
discharge. All medical records meeting these criteria were in-
dividually reviewed to confirm a refill and incorporated into
the analysis. The primary outcome was the median amount
of MME administered as grouped by study period and opera-
tion type.

Statistical analysis was performed by determining the
mean and SD using Excel (version 15.23; Microsoft Corpora-
tion) for all procedures and each type of surgery. For each type
of procedure, the effect size and 95% CI were calculated for
the mean difference between groups 1 and 2. Because of the
sample size difference, the Hedges g value9 was used to de-
termine the effect size for the difference in percentage of pa-
tients in groups 1 vs 2 who called in for additional pain medi-
cation. The effect size is considered small if g = 0.2, medium
if g = 0.5, and large if g = 0.8. The effect size for the difference
in percentage of calls for opioids after discharge between
groups 1 and 2 was also calculated.

Results
During the study period, 1788 patients underwent head and
neck endocrine surgery, of whom 86 were excluded owing to
reasons stated in the methods section, leaving 1702 patients
(1361 female [80.0%] and 341 male [20.0%]; mean age, 51.2
years [range, 9-97 years]). Sixty-three patients underwent 2
procedures, for example hemithyroidectomy followed by
completion thyroidectomy at a later date. Therefore, the total

number of procedures during the entire study period in-
cluded was 1765. Between the 2 periods, 1336 patients were
in group 1 and 429 were in group 2. The breakdown of proce-
dures are as follows: 723 parathyroidectomy procedures, 400
hemithyroidectomy procedures, and 642 total thyroidec-
tomy procedures. The patient population is summarized in
Table 1.

When looking at opioid prescription amounts, a large de-
crease in the total amount of opioids prescribed at discharge
occurred between groups 1 and 2 for each procedure. For the
3 different procedures, the mean opioid quantity prescribed
in each group, SD, the difference between the means, 95% CI,
and effect size for the mean difference are summarized in
Table 2. For each of the 3 procedures, the total MME pre-
scribed each quarter steadily decreased for group 2 (Figure).
In the last quarter of 2017, the mean (SD) quantity prescribed
was 19.90 (26.60) MME for parathyroidectomy, 56.72 (61.65)
MME for hemithyroidectomy, and 68.15 (68.47) MME for total
thyroidectomy. During this last quarter, patients discharged
without any opioid included 15 of 26 (57.7%) for parathyroid-
ectomy, 12 of 32 (37.5%) for hemithyroidectomy, and 9 of 27
(33.3%) for total thyroidectomy. No increase in patient calls re-
questing refills for opioid medications occurred in the group
discharged with a lower dose. The data for patients calling for
additional pain medication after discharge are shown in Table 3
for each type of procedure. Overall, for group 1, 45 of 1336
(3.4%) called for additional pain medications after discharge,
and 8 of 429 (1.9%) of group 2 (95% CI, −0.6% to 3.0%, conti-
nuity corrected). Patients undergoing hemithyroidectomy and
total thyroidectomy (45 of 1042 [4.3%]) called in more than
those undergoing parathyroidectomy 8 of 723 [1.1%]), as shown
in Table 3. None of the patients who were prescribed less
than 75.0 MME postoperatively called in for additional opi-
oid prescriptions.

Discussion
This retrospective study was conducted to determine opioid
prescribing practices and opioid needs in patients who under-
went thyroid and parathyroid procedures at a single institu-
tion performing high-volume endocrine surgery. We found that
opioid prescribing and opioid needs for patients who under-
went thyroid and parathyroid surgery can be dramatically re-
duced through the concerted use of preoperative patient coun-
selling regarding pain management, multimodality nonopioid
pain management, working with nursing to assess pain based
on functional status rather than a 1- to 10-point scale, and avoid-
ing opioid administration when possible. We also observed tre-
mendous variability in patterns of opioid prescribing on re-
view of our patient data. Part of this variability can be attributed
to the fact that the responsibility of opioid prescribing largely
falls on the rotating residents and fellows writing the prescrip-
tions for discharge. This process likely resulted in a wide range
of doses as well as high doses seen in group 1 patients. Most
of the prescribing house officers are from the head and neck
surgery service or surgical oncology service, where they may
have become accustomed to prescribing higher doses of opi-

Table 1. Patient Population Data

Characteristic
Data
(n = 1702)

No. of female/male patients 1361/341

Age, mean (range), y 51.2 (7-97)

No. of procedures, groups 1/2a

Hemithyroidectomy 285/115

Total thyroidectomy 512/130

Parathyroidectomy 539/184

a Group 1 underwent procedures from January 1, 2012, to September 30,
2016; group 2, October 31, 2016, to December 31, 2017. Patients underwent
1765 procedures.
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oids for larger resections and generally more painful opera-
tions compared with thyroid and parathyroid procedures.
Therefore, their overprescribing for the endocrine proce-
dures is not surprising. In addition, the use of electronic medi-
cal records with preprogrammed postsurgical order sets may
also have contributed to the higher amounts in group 1. The
use of an automatic opioid order with a large range, such as 5
to 15 mg of oxycodone hydrochloride every 3 hours, appears
to be associated with a higher number of pills prescribed. With
our electronic medical record system, these orders can be
turned into outpatient prescriptions. When creating the pre-
scription, if the option of number of days to prescribe is se-
lected rather than the actual number of pills to prescribe, the
prescription automatically calculates the total number of
pills based on the higher range. Although the overall pre-
scribed doses for group 2 are significantly lower, we found a
wide range in doses prescribed. This range is likely attributed
again to prescriptions being written by trainees and to the fact
that a few of the surgeons at our institution had yet to move
toward the practice of reducing opioid prescribing for endo-
crine surgery.

Our data suggest that the estimated largest possible dif-
ference in the amount of opioid prescribed between groups 1
and 2 is 116.19 MME for hemithyroidectomy, 141.36 MME for
total thyroidectomy, and 109.12 MME for parathyroidectomy
(the upper bounds of the 95% CI reported). This difference was
achieved by instituting preoperative patient counseling, work-
ing with perioperative nursing toward the same goal, and edu-
cating house officers. The significantly lower doses of opioid
prescribed in group 2, particularly during the last 6 months of

the study period, suggest that the postoperative opioid need
for patients undergoing thyroid and parathyroid procedures
is minimal, if at all. The fact that very few patients called back
for opioid refills in the group prescribed a lesser quantity sup-
ports this. A previous study by Lou and colleagues10 prospec-
tively evaluated the quantity of postoperative opioid require-
ments after thyroid and parathyroid surgery and found that
83% of these patients took less than 10 MME postoperatively.
In the last year, several of our surgeons in our Thyroid and Para-
thyroid Center at OHSU moved toward reducing opioid pre-
scribing by aggressively pursuing the use of multimodality,
nonopioid pain management strategies, such as acetamino-
phen administration preoperatively and local anesthesia with
superficial cervical blocks intraoperatively, while maintain-
ing appropriate pain control for the opioid-naive patients. Sev-
eral prospective studies have shown the efficacy of intraop-
erative cervical blocks during thyroidectomy is effective in
reducing postoperative opioid needs.11-14 Furthermore, the use
of preoperative acetaminophen has also been shown to be ef-
fective in reducing postoperative opioid needs.15 Our current
postoperative management also focuses on maximizing non-
opioid pain management strategies such as liberal use of ice
packs, throat lozenges, acetaminophen, and nonsteroidal anti-
inflammatory drugs and reserving opioids for severe pain.

In our study, although the mean MME being prescribed was
significantly reduced in group 2, the amounts being adminis-
tered in the postoperative anesthesia care unit varied widely.
This approach of judicious use of opioid required coopera-
tion from the perioperative nursing team and educating them
on how to better assess the character of postoperative pain in

Table 2. Mean Total Opioid Quantity Prescribed at Discharge

Opioid Prescription

Hemithyroidectomy
(n = 400)

Total Thyroidectomy
(n = 642)

Parathyroidectomy
(n = 723)

Group 1 Group 2 Group 1 Group 2 Group 1 Group 2

Mean (SD) quantity, MME 204.65 (112.24) 112.24 (102.31) 214.87 (161.09) 102.29 (87.72) 176.20 (86.66) 80.08 (74.43)

Absolute difference between
groups (95% CI)

92.41
(68.63-116.19)

112.58
(83.8-141.36)

96.12
(83.11-109.13)

Effect size 0.842 0.754 1.139

Abbreviation: MME, morphine milligram equivalent.

Figure. Mean (SD) Opioid Dose Prescribed at Discharge in Group 2
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Data are stratified by quarter for patients undergoing hemithyroidectomy, total thyroidectomy, or parathyroidectomy from October 31, 2016,
through December 31, 2017.
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this patient population. It is not uncommon for these pa-
tients to have a sore throat due to the larynx rotating around
the endotracheal during retraction of the thyroid and tra-
cheal, and posterior neck muscle ache due to neck extension,
both of which could be effectively managed without opioids.

The group that was prescribed a lower dose or no opioid
appeared to be less likely to call in for a refill. Thirty-four of
the 53 patients who called for refills were prescribed more than
100 MME, whereas none of the patients who received less than
75 MME or were not prescribed any opioids at discharge called
for an additional or a new opioid prescription. This finding is
partly attributed to preoperative education on pain manage-
ment and setting expectations for opioid prescriptions. Con-
sistent preoperative discussion with the patients about what
to expect with respect to postoperative pain and its manage-
ment occurred most often with the 2 attending surgeons who
did not prescribe any opioids. Our results indicate that to suc-
cessfully implement nonopioid pain management in opioid-
naive patients, surgeons need to preoperatively educate the
patient regarding postoperative pain expectation and man-
agement strategy. Research has shown that effective commu-
nication in the preoperative setting can significantly reduce
postoperative opioid use and that 90% of patients who were

counselled preoperatively and received preoperative oral
and written education regarding pain declined opioids
postoperatively.16 The ability to electronically prescribe opi-
oids in our institution allows us to address the patient’s need
promptly after discharge should it be necessary. For institu-
tions that are not allowed to prescribe electronically, sending
patients home without any opioids may not be feasible. In that
setting, a small quantity of opioid prescription may be neces-
sary. Based on the study by Lou et al,10 approximately 10 to
20 MME would seem reasonable.

Limitations
The main limitation of this study is that, although it captured
the prescribed dose, it did not capture the actual quantity of opi-
oid consumed by patients at home. Prospective studies with a
large cohort, ideally multi-institutional, that actually capture
amount of medication consumed are needed to accurately as-
sess what the true opioid requirements are for thyroid and para-
thyroid surgery. Developing an opioid prescribing guideline spe-
cific to these procedures would allow surgeons to comfortably
prescribe just the minimum amount for same-day discharge. Pa-
tients receiving opioids for chronic pain are not included in this
study and require a different approach to pain management. Our
current approach for these patients is to work with the physi-
cian managing the patient’s pain medication and formulate a
plan such that the patient is prescribed very little additional opi-
oids, if any, on discharge. Our institution is currently review-
ing the data on this group of patients.

Conclusions
Results of this study suggest that patients undergoing thy-
roid and parathyroid surgery need very little, if any, postop-
erative opioids. Preoperative counselling of patients regard-
ing pain and adding nonopioid adjuncts can help to minimize
the quantity of opioids that are used. These patients have rela-
tively little postoperative pain that can be potentially con-
trolled entirely with nonopioid medications. Decreasing the
volume of opioid medication prescribed at discharge will de-
crease waste and reduce potential for addiction.
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Invited Commentary

Reduction of Opiates for Ambulatory Surgery—
Endocrine Surgeons at the Cutting Edge
Brendan C. Stack Jr, MD; Riley C. Lide, MD

According to the US Department of Health and Human Services,1

116 people die every day in this country from an opioid-related
overdose. That statistic represents more than 42 000 people
a year, more than the annual number of deaths due to auto-

mobile crashes or homicides.
In 2014, 47 055 drug overdose
deaths occurred in the United

States,and60.9%ofthoseinvolvedanopioid.Thefollowingyear,
this number grew to 53 000 deaths and the percentage involv-
ing at least 1 opioid drug increased to 63.1%.2-4 In 1999, only
180 morphine milligram equivalents (MME) per capita were sold
in the United States. In 2015, 640 MMEs per capita were sold, rep-
resenting a 3.6-times increase.5,6

The current opioid crisis in the United States began in the
late 1990s and is a very complicated phenomenon. About this
time, certain pharmaceutical companies began aggressive mar-
keting to prescribers of new opioid preparations that prom-
ised greater efficacy of pain control while not emphasizing their
abuse potential. Contributing to this crisis are health care pro-
fessionals prescribing opioid-containing analgesics for pa-
tients without fully understanding the relative potency of these
medications (MMEs) or the long-term implications of prescrip-
tions written for acute, postsurgical pain.5 Multiple retrospec-
tive studies of opioid-naive patients have demonstrated that
the number of pills and cumulative MMEs prescribed at hos-
pital discharge are strongly associated with a patient’s contin-
ued opioid use at 1 year.7-9 Clearly, the onus of physicians in
combating the opioid epidemic begins in the immediate post-
operative period.

In this issue of JAMA Otolaryngology–Head & Neck Surgery,
Shindo et al10 detail the concerted effort by the Oregon Health
and Sciences University group to reduce opioid prescription
in their head and neck endocrine surgery population since
2016. This study allowed for a grouping of patients before
(group 1) and after (group 2) the change for analysis. The re-
port demonstrates the results of studying this issue and ac-
tively trying to reduce opioid prescriptions. For all endocrine
neck surgical procedures, a reduction in MMEs occurred. In
the last quarter of 2017, the number of patients discharged with-
out any opioid was significantly increased. Patient calls re-
questing pain medications for group 2 were similar to or fewer
than those for group 1, depending on the procedure. Those who
were prescribed less than 75 MME postoperatively did not call
for additional opioids. This amount represents a significantly
smaller amount than was reported in a recent survey of head
and neck surgeons from the Endocrine Section of the Ameri-
can Head and Neck Society performing these procedures (Jay
Ferrell, MD, personal communication, August 18, 2018). The
authors concluded that patients undergoing thyroid and para-
thyroid surgery need little opioid, if any, postoperatively.10

In reviewing this article and reflecting on this issue in our
own practice, we have identified 3 takeaways of significance
from this report:
1. This article exemplifies the successful creation and imple-

mentation of a quality initiative addressing the vexing prob-
lem of opioid abuse resulting from the gateway event of in-
judicious opioid use in otherwise opioid-naive patients
undergoing uncomplicated endocrine neck surgery. This re-
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