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Abstract
Background: The ideal postoperative pain management regimen after outpatient pediatric
surgical procedures is not known. We hypothesized that the use of non-opioid medications alone
would provide adequate postoperative analgesia compared to those patients receiving opioids after
pediatric herniorrhaphy.
Methods: A retrospective chart review of patients undergoing umbilical, inguinal and epigastric
hernia repair at a US children’s hospital during 2017 was conducted. Individual physician practice
dictated whether opioids were prescribed. Data extracted included age, sex, procedure, pain
medications prescribed and follow-up visits within 30 days of surgery. The Wisconsin Electronic
Prescription Drug Monitoring Program was queried to determine whether opioid prescriptions had
been filled. Calls were conducted 24 to 72 hours after surgery to assess for pain control, nausea/
emesis, and wound issues.
Results: Of the 564 children included, 383 (68%) of children received prescriptions for opioids, of
which 233 (61%) were filled. The average opioid prescription was for 6.4[1-29] doses. Among the 59%
of patients who answered follow up calls, 97% reported pain as controlled and 7% reported nausea/
emesis. Patients who received an opioid prescription exhibited the same rate of pain control (97%)
as those who did not receive or fill an opioid prescription.
Conclusion: Non-opioid medications are effective in controlling postoperative pain after pediatric
herniorrhaphy. Routine opioid administration does not change parent reported uncontrolled
pain following ambulatory inguinal, umbilical or epigastric hernia repair compared to non-opioid
pain management. A guideline promoting the use of non-opioid analgesia following pediatric
herniorrhaphy is likely to decrease opioid use while offering adequate post-operative analgesia.

Introduction
Pain is an expected consequence of surgery, but the ideal postoperative pain management regimen
after uncomplicated outpatient pediatric surgical procedures has not been well established in the
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literature. Additionally, the rise in outpatient day surgery procedures means that parents are now
responsible for management of post-operative pain control. Two recently published studies which
involved surveying parents and guardians regarding post-operative outpatient pain management
found that analgesics were dosed correctly only 44 – 55% of the time.1,2 Additionally, Rony et al.
reported that 73% of parents and guardians use of medications was influenced by worries about
adverse effects from post-operative pain medications. This is consistent with findings that parents
and guardians have a low rate of delivery of post-operative analgesia (opioid and non-opioid) to
children following day surgery, with between 24 – 32% of children receiving 1 dose or fewer.1-3 A
retrospective cohort study of healthy pediatric patients in Tennessee enrolled in Medicaid without
major chronic disease or prolonged hospitalization found an opioid prescription prevalence of 15%
for all children, most commonly after outpatient procedures (56%).4 They also found a cumulative
incidence of opioid-related ED visits, hospitalizations or death of 38 per 100,000 prescriptions.4
In randomized control trials comparing post-operative opioid analgesia to ibuprofen in pediatric
patients, the use of opioids was associated with more nausea, vomiting, drowsiness and dizziness5;
and more night time oxygen desaturations.6 Given the perilous nature of opioid over-dose, as well
as the continued opioid epidemic, it is imperative to thoughtfully examine whether post-operative
opioid analgesia is necessary and beneficial in children undergoing outpatient surgery.
The aim of this study was to examine the effects of postoperative oral opioids on short term
outcomes of pediatric patients undergoing outpatient hernia repair. A retrospective review of
all outpatient hernia repairs performed at a large free-standing academic children’s hospital
in 2017. We hypothesized that the use of non-opioid medications alone would provide adequate
postoperative analgesia compared to opioid administration after uncomplicated pediatric
herniorrhaphy.

Methods
A retrospective chart review was conducted of all patients less than 19 years of age undergoing
umbilical, inguinal and epigastric hernia repair at the Children’s Hospital of Wisconsin,
Milwaukee, a single US free-standing children’s hospital, during one calendar year (2017).
Patients were excluded if discharge did not occur within 24 hours of surgery or if patients had
undergone other procedures, including tympanostomy tubes, tonsillectomy, pyloromyotomy, and
laparoscopic appendectomy concurrently. The study was approved by the Children’s Hospital of
Wisconsin IRB (1216340-1, May 31, 2018).
Individual physician practice dictated whether opioids were prescribed. Data extracted included
age, sex, procedure, pain medications prescribed and prescriber and follow-up visits within 30 days
of surgery. At our institution, standardized follow-up calls are conducted between 24 and 72 hours
following surgery to assess for pain control, nausea/vomiting, constipation and wound issues.
Parents serve as the primary source of information in children unable to answer the questions
reliably in the post-operative follow up calls, and responses are recorded in the electronic medical
record.
The Wisconsin Electronic Prescription Drug Monitoring Program (ePDMP), a Wisconsin state
website, is a central resource to see if opioid prescriptions have been filled. The ePDMP was queried
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for those patients who received an opioid prescription to determine if the prescriptions had been
filled.
The primary outcome was reported pain control on follow-up phone call. Secondary outcomes
included reported nausea and vomiting on the follow-up phone call and ER visits related to
uncontrolled pain, nausea, vomiting, constipation or other adverse effects of opioid medications.
Number needed to harm was calculated based on secondary outcomes. When comparing cohorts
of children exposed to outpatient opioids and those not exposed, children < 2 years of age were
excluded from analysis given the low rates of prescribing in those age groups (25% of children
< 2 years old received opioid prescriptions compared to 81% of >2-year-olds) and concern about
skewing of the analysis. Descriptive statistics of categorical variables were calculated as totals and
percentages and compared with a χ-squared test or Fischer’s exact when appropriate. Aggregate
rates were compared using one-way ANOVA. Statistical analysis was performed using IBM SPSS
Statistics version 24 (Armonk, NY: IBM Corp). Statistical significance was defined as p < 0.05.

Results
Overall, 564 primary hernia repairs were performed by ten pediatric general surgeons at CHW
during the study period. Slightly more than half, 55.5%, of patients were male. Each surgeon
preformed between 26 and 100 cases. A majority of children, 67.7%, were given a prescription
for opioids and 55% of children were given a prescription for a non-opioid pain medication (i.e.
acetaminophen or ibuprofen). Of the opioid prescriptions given to parents and guardians, 62%
were filled. The average opioid prescription was for 6.4[1-29] doses.
Children undergoing umbilical or epigastric hernia repair were more likely to receive an opioid
prescription than those undergoing inguinal hernia repairs (77.7% v. 54%, p < 0.0001). However,
procedure type did not affect the likelihood children received a non-opioid prescription or filled
their opioid prescriptions (53.8% v. 55.4%, p = 0.272; 45.4% v. 37.2%, p = 0.294), (Table 1).
Older children were more likely to receive opioid prescriptions, as 95% of children over the age of 12
received opioid prescriptions compared to 76% of 1 to 3-year-olds (p < 0.0001), (Figure 1). The mean
number of doses prescribed to children ages 6 months – 12 years was between 5.14 and 5.67 doses.
However, for children > 12 years, the average number of doses of opioid prescribed was 9.2 ± 5.95.
Older children were also more likely to have their prescription filled. In our study, children ages 6
months – 12 years, filled between 54% - 69% of prescriptions and children > 12 years old filled 83%
of prescriptions.
Attending physicians were most likely to prescribe opioids (92% of the time) compared to
residents (55%), fellows (66%) and advanced practice providers (i.e. Nurse practitioners and
physician assistants) (APPs) (27%). Attending surgeons prescribed the lowest mean doses 5.5[2 –
20] and fellows the highest 7.2[3 – 29]. APPs were most likely to write for non-opioid adjuncts and
prescribed them 91% of the time. Receiving a non-opioid prescription was not associated with a
decreased likelihood of filling any opioid prescriptions (50.8% v. 49.2%, p = 0.770).
More than half of patients, 334 (59%), had a parent or guardian who responded to a follow up call.
For those who responded, 97% reported pain as controlled: there was no difference among patients
receiving an opioid prescription compared to those who did not (98% v. 94%, p = 0.06). Overall, 7%
of parents or guardians reported nausea/emesis after discharge in their child. In those children
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older than 2 years of age who filled an opioid prescription, 12% reported nausea/emesis versus 4.4%
of patients who received but did not fill an opioid prescription (p = 0.04), (Table 2). Additionally,
in those children older than 2 years of age who filled an opioid prescription 2.8% reported
uncontrolled pain compared to 2.6% of patients who received but did not fill an opioid prescription
(p = 0.92). Based on reported nausea and vomiting at the time of the follow-up phone calls, the
number needed to harm in our study by an opioid prescription is 13.2 patients.
A significant number of children, (11%), had an unscheduled visit to the general surgery clinic,
their pediatrician, urgent care or emergency department within the CHW electronic health record
within 30 days of surgery; the majority of visits were not related to the procedure (viral infections,
otitis media, etc.). Two children without an opioid prescription (1%) sought care for postoperative
pain. Five children who filled an opioid prescription (1.3%) sought care in the emergency
department or clinic for constipation, nausea or emesis compared to two children (1%) who did
not receive an opioid prescription (p = 0.55). Additionally, there were eight phone calls within POD
0-7 regarding nausea, vomiting or constipation, from parents or guardians of children who had
received and filled opioid prescriptions, compared to two phone calls from children who had either
not received an opioid prescription or not filled their prescription (3.4% vs.0.6%. p = 0.01).

Discussion
For pediatric patients undergoing outpatient hernia repair non-opioid analgesia appears to be
equivalent to opioids, with overall 97% reporting pain as controlled on follow-up phone calls. In
children who received opioid prescriptions 62% were filled. Similar to what is described in the
adult literature, the pain medication received by patients varied by the procedure performed
with umbilical hernia patients being more likely to receive opioid prescriptions than inguinal
hernia patients.7-9 Both Overton et al. and the Michigan Surgical Quality Collaborate recommend
more opioid doses following umbilical hernia repair than inguinal hernia repair in adults.8-9
Clearly, adult guidelines cannot be uniformly applied to children. Review of national prescribing
habits following pediatric umbilical hernia repair by Cartmill et al., found that 52% of children
undergoing umbilical hernia repair filled an opioid prescription with half of children receiving a
prescription for greater than 3 days, this compares similarly to our institution were 41% of opioid
prescriptions were filled after outpatient pediatric hernia repair.10
Our review showed a mean number of prescribed doses of 6.4 doses with a range of 1 – 29. Only
one patient, who had received 4 doses, called for a re-fill. At our institution, attending surgeons
prescribed the lowest mean doses 5.5[2 – 20] and fellows the highest 7.2[3 – 29]. This is similar to
what was seen in an adult retrospective review of general surgery discharges in which residents
and APP prescribed higher doses than attending surgeons.11 APPs were more likely to write
prescriptions for acetaminophen and ibuprofen; however, any change in patient compliance with
these medications after receiving a prescription is not known.
In our study there was no significant difference in the percentage of surveyed parents and
guardians reporting their child’s pain as well controlled at follow-up phone call between those
that received and filled opioid prescriptions and those without opioids in the home (2.6% v. 2.8%,
p = 0.92). This observation is supported by several double-blinded randomized controlled trials
showing no significant difference in children’s pain when receiving either an opioid or ibuprofen
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following discharge after tonsillectomy, extremity fracture or outpatient orthopedic surgery.5-6,12
Furthermore, data from a randomized controlled trial in adults also supports the equivalence of
ibuprofen and acetaminophen compared to acetaminophen and an opioid for acute pain control
when presenting to the ED with moderate to severe acute extremity pain.13
A retrospective cohort study between 1999 – 2014 which reviewed all children in Tennessee
on Medicaid between 2 and 17 years old who did not have a major chronic disease or prolonged
hospitalization found a cumulative incidence of opioid ED visits, admissions and deaths of 38 per
100,000 prescriptions with a number needed to harm of one adverse event for every 2611 opioid
prescriptions.4 Randomized control trial data comparing opioid analgesia to ibuprofen found more
nausea, vomiting, drowsiness and dizziness and more night time oxygen desaturations.5-6 In our
study, patients who filled opioid prescriptions were more likely to have nausea and vomiting on
follow-up phone calls (12% v. 4.4%, p = 0.04) and made more calls to the general surgery clinic with
complaints of constipation (3.4% v. 0.6%, p = 0.01).
Our study is limited in its nature as a retrospective review of a single institution. Our data reflects
our practices, which includes advance practice providers typically doing discharge orders for
children < 3 months old who only receive acetaminophen for post-operative pain control. Our
follow-up calls data is limited by possible selection bias as parents occupied caring for their
children in active pain may be less likely to answer the phone or may be more interested in talking
to a healthcare provider. Our follow-up ER visit and clinic visits are limited to those that visited
providers included in our electronic medical record network of providers. A major advantage of
this study is the use of the ePMDP data to verify which patients filled their opioid prescriptions,
however, given that patients with filled prescriptions may not take any doses the rates of adverse
effects may be higher than reported.14
Our study suggest non-opioid medications are equally effective in controlling post-operative pain
after pediatric herniorrhaphy compared to opioid medications. Routine opioid administration does
not appear to positively affect postoperative pain management in this population and is associated
with a higher rate of medication related side effects. Standard practice at our institution in weight
based acetaminophen and ibuprofen alternating every three hours. We hope this data serves as
evidence to counsel parents and providers that opioid medications are not necessary. In fact, our
study suggests that opioid prescriptions are more likely to cause harm in the form of worsened
nausea and vomiting than provide improved pain control.
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