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Abstract

The opioid crisis in the United States remains a major issue that is directly linked to the prescribing
practices of physicians. There is a lack of consistency in post-operative prescribing of narcotic medications.
We have designed a retrospective study to evaluate factors that contribute to the prescription of opioids
following common laparoscopic procedures. In this study, we analyzed peri-operative medications and pain
requirements and how they relate to the frequency in which narcotics are prescribed at Saint Joseph’s
University Medical Center (SJUMC), a level two trauma center and teaching hospital. We also studied how
the frequency of narcotic prescriptions is related to patient demographics and surgeon practices. We propose
that standardizing pain medication protocols will be an effective way to decrease overall narcotic use as well
as prescriptions for common laparoscopic procedures.
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Introduction

Opioids are a very common medication used to control acute and chronic pain; however, the epidemic of
opioid addiction, abuse, and overuse has become a salient topic in the contemporary medical literature. This
heightened focus comes in response to an astoundingly morbid series of epidemiologic studies exposing
trends. One hundred and thirty Americans die every day from opioid overdose [1], and one out of 16 opioid
naive patients exposed to opioids after surgery will become persistent users [2]. Surgeons have been
identified as one of the causes of overprescribing opioids in the United States [3]. Unused prescriptions
contribute to the opioid epidemic. Centers for Disease Control (CDC) have provided clear updates on
limiting opioids prescribed for various types of chronic pain; however, there has been less guidance on how
to manage acute pain for common laparoscopic surgical procedures [4,5].

It is imperative to identify current peri-operative pain management strategies to develop more effective
post-operative pain control and lower narcotic prescriptions. We reviewed all patients from May 1, 2017, to
April 30, 2018, who underwent uncomplicated laparoscopic appendectomies and laparoscopic
cholecystectomies in an effort to identify surgeons’ opioid prescribing practices at Saint Joseph’s University
Medical Center (SJUMC). It was our goal to identify factors positively contributing to opioid prescribing to
decrease the overall prescriptions of narcotics in an effort to positively impact the opioid epidemic.

Materials And Methods

Seven hundred seventy-four patients who underwent uncomplicated minimally invasive appendectomy and
cholecystectomy procedures during a one-year period from May 1, 2017, to April 30, 2018, at SJUMC were
evaluated retrospectively after obtaining approval from the institutional review board (IRB). Patients who
had complications were removed from the data set as to not skew the information. Demographic variables
including sex, surgeon type (hospital vs private), administration of local anesthetic, surgery type, hospital
length of stay, and narcotic use in the post-operative anesthesia care unit (PACU) were evaluated. Opioid
medications were equilibrated using morphine equivalents (MEQ) [6].

Logistical regression models were created using R version 3.2.4© software (Vienna, Austria: R Foundation for
Statistical Computing) to establish which individual variables were most associated with narcotic
prescriptions upon discharge. Then, a multivariate logistical regression was performed to find which
variables jointly contributed to narcotic prescription. By performing data analysis along with these
calculations, we were able to isolate individual variables and determine which factors played a role in
patients being discharged with prescriptions for narcotics.
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Results

Our retrospective analysis of 774 patients showed that sex, surgeon type, administration of local anesthetic,
surgery type, hospital length of stay, and narcotic use in the PACU were the most statistically significant
multivariate factors that correlated discharge with prescription for narcotics (Table 7). Table ! shows the six
previously mentioned significant variables in the univariate regression which affected discharge with

narcotics.

Percentage (%) of patients discharged

Variable . . q
with opioid scripts
Male 51.56
Gender
Female 63.13
Hospital employed
palempioyed 543
attending
Physician
Private practice
. 64.85
attending
Laparoscopic
paroseop 57.53

appendectomy

Laparoscopic
Surgery type 57.93
cholecystectomy

Robotic
93.75

cholecystectomy

<5cc local 59.5
Amount of

5-15c¢c local 49.23
local use

>15cc local 65.9
Narcotics in es B
HNE0 No 53.04

Same day 65.63
Length of 1-4 days 59
stay 5.10 days 39.13

11+ days 30

p-Value univariate (receiving
narcotic script)

0.00244

0.0013

0.00121

0.0189

0.00147

0.000942

p-Value multivariate (receiving
narcotic script)

0.002093

1.07E-07

0.004645

0.003271

TABLE 1: Patient demographics influencing narcotic use with statistical significance.

PACU: post-operative anesthesia care unit

Table 2 demonstrates the breakdown of the demographics of the 774 total patients. Females had a higher
likelihood (63% vs 51%) to receive narcotic medications. Additionally, private practice attendings were more
likely to prescribe narcotic medications to their patients. Approximately 57-58% of laparoscopic
appendectomy and laparoscopic cholecystectomy patients received narcotics upon discharge while 93.7% of

the robotic cholecystectomy patients were discharged with narcotics. The amount of local anesthetic use was

also statistically significant with 59.5% of patients receiving less than 5 cc’s of anesthetic being discharged
with opioid scripts. However, 65.9% of those who received more than 15 cc’s also received opioid scripts
upon discharge. Lastly, length of stay in the hospital was associated with 65.6% of patients being discharged

on the same day as surgery receiving opioid scripts. This number was reduced as the patient spent more days

in the hospital with only 30% of patients receiving scripts when the stay was greater than 10 days.
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Variable Total points Percentage

Male 256 33%
Gender

Female 518 67%

Hospital employed attending 407 53%
Physician

Private practice attending 367 47%

Laparoscopic appendectomy 219 28%
Surgery type Laparoscopic cholecystectomy 523 68%

Robotic cholecystectomy 32 4%

<5cc 110 14%
Amount of local use

>5cc 664 86%

Yes 345 45%
Narcotics given in PACU

No 429 55%

TABLE 2: Variables categorized into subsets based on total numbers.

PACU: post-operative anesthesia care unit

Discussion

The epidemic of opioid abuse and opioid overdosing has prompted a rethinking of pain management in
surgical patients. In 2019, over 70,500 people died from drug overdose. Additionally, another 10.1 million
people misused prescription opioids that same year. A significant of those people were first-time users. It is
estimated that approximately 1.6 million people misused prescription pain relievers for the first time

[7]. Approximately 8-12% of patients prescribed opioids for chronic pain develop an opioid use disorder

[8]. In this retrospective study of 774 patients, our aim was to designate variables that correlated
significantly with patients receiving prescriptions for opioid medications upon discharge. It was found that
sex, surgeon type, administration of local anesthetic, surgery type, hospital length of stay, and narcotic use
in the PACU were all factors that affected this outcome (Table ).

As mentioned, approximately 63% of females in this study received opioid scripts as opposed to 52% of
males. According to Bartley and Fillingim, sex differences in pain showed that women have an increased risk
of severe clinical pain as well as chronic pain [9]. However, our study also showed that a higher percentage of
private surgeons (64.8%) were more likely to prescribe opioid scripts upon discharge than hospital employed
attendings (54.3%). Interestingly, patients who received more local anesthetic tended to be sent home with
narcotics. Further, 65.9% of patients who received more than 15 cc’s of local anesthetic received discharge
opioid scripts while only 59.5% of patients who received less than 5 cc's did.

All of these variables may be due to the surgeon’s perception of the patient’s future pain requirement and
preference of individual surgeons. The lack of standardized pain control regimen post-operative allows for
individual surgeon preferences to have a significant impact on opioids over prescription which in turn can
have a negative impact on the opioid epidemic.

Robotic cholecystectomies are also more likely to get a narcotic script than laparoscopic appendectomies
and laparoscopic cholecystectomies (93.7% vs 57.5% vs 57.9%, respectively) (Table 7). Since most of the
robotic cases were performed without residents and by few attendings, it is possible to deduce that this
could be private attending preference. In a retrospective study conducted by Betcher et al., patients who
underwent robotic hysterectomy vs the traditional procedure had statistically decreased post-operative pain
and narcotic use [10]. Our study shows a strong foundation to start decreasing opioid prescriptions in
patients who undergo uncomplicated robotic surgeries. This would help alleviate the strain of the opioid
epidemic on the community.

When evaluating which patients get narcotics earlier in the PACU, there are a few notable variables. Our
study showed statistically that 64% of patients receiving narcotics in the PACU were discharged with opioid
scripts. Decreasing narcotic use in the PACU would help reduce the number of patients that are discharged
with opioid scripts. In a retrospective study conducted by Chavez et al., using an opioid sparing protocol pre-
intervention and post-intervention was effective in managing acute pain in the PACU. It also reduced PACU
length of stay and improved patient outcomes [11]. Implementing different types of pain control as well as
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alternate timings could create avenues in which the use of opioids can be decreased.

A longer post-operative stay was shown less likely result in narcotic prescription on discharge (Table I).
This may be due to a better assessment of pain control requirements in patients whose local anesthetic has
worn off and have had the opportunity to declare their true medication requirements. Additionally, different
methods of pain control have been implemented in order to decrease opioid use. One example is the
enhanced recovery after surgery (ERAS) protocol. This strategy uses non-steroidal anti-inflammatory drugs
(NSAIDs), gabapentinoids, and alternative therapies to treat post-operative pain. In a study conducted by
Echeverria-Villalobos et al., it was seen that post-operative patients treated with the ERAS protocol had
decreased administrations of opioid medications [12]. Another strategy that was investigated by Mulita et al.
studied the use of intravenous (IV) acetaminophen with intramuscular (IM) pethidine, acetaminophen with
IV parecoxib, and acetaminophen monotherapy. It was shown that combinations of IV acetaminophen with
either IM pethidine or IV parecoxib were superior to IV acetaminophen monotherapy in patients undergoing
open inguinal hernia repair and laparoscopic cholecystectomy [13,14]. This drug regimen provides another
potentially efficacious modality to treat post-operative pain.

This study is limited by retrospective analysis and therefore we can only draw conclusions from a non-
controlled data set. At the time of creation of this study, there was no set protocol for pain control
medications or dosing. Currently, in a study by Chou et al., it is recommended that operative pain
management should begin in the pre-operative period. This should be carried out through the post-operative
period and should be tailored individually to each patient [15]. Our data stem entirely from the previously
established practices and habits, with perhaps antiquated motives such as to help get patients home as soon
as possible. Additionally, with there being one hospital system, there is the limitation of selection bias and
patient population.

Conclusions

The link between the prescription of opioids and eventual opioid addiction has been clearly demonstrated.
The lack of protocolized peri-operative pain management strategies has resulted in a wide variation in
prescribing practices. Hospital systems and teaching institutions should use their influence over surgeons
and residents to shape evidence-based prescribing practices to limit opioid prescriptions. This can be
achieved by standardizing the use of NSAIDS and local anesthetics to limit post-operative pain. Patients
should also be monitored to accurately assess their pain medication requirements. These protocols and best
practices may be best implemented in a multidisciplinary effort to create order sets and quality metrics to
ensure enforcement.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Institutional Review
Board of Saint Joseph’s University Medical Center issued approval Exempt. Your "revision" to your protocol
and survey tools was approved through exempt determination by Patrick Perin, MD, on October 16, 2018. I
have reviewed your aforementioned project and found that this project falls under “Categories of Research
Exempt from Review.” This study does not have to go before a convened meeting of the IRB and does not
require any further action on behalf of the board or myself. Upon completion of this study, I request that a
final report on your findings be submitted to the IRB to be shared with the board. We here at St. Joseph’s IRB
wish you the best of luck with a successful completion of your project. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

Acknowledgements
The authors would like to thank Dr. Antai Wang for analyzing the data of the study.

References

1. Drug overdose deaths in the United States, 1999-2016. (2017).
https://www.cdc.gov/nchs/data/databriefs/db294.pdf.

2. Brummett CM, Waljee JF, Goesling ], et al.: New persistent opioid use after minor and major surgical
procedures in US adults. JAMA Surg. 2017, 152:10.1001/jamasurg.2017.0504

3. Theisen K, Jacobs B, Macleod L, Davies B: The United States opioid epidemic: a review of the surgeon's
contribution to it and health policy initiatives. BJU Int. 2018, 122:754-9. 10.1111/bju.14446

4.  Cordier L, Kingery H: Review and implementation of the CDC guideline for prescribing opioids for chronic
pain. Lifestyle Medicine. Third Edition. CRC Press, Boca Raton, FL; 2019. 1315-7. 10.1201/9781315201108-
117

2022 Trivedi et al. Cureus 14(5): €25160. DOI 10.7759/cureus.25160 4 0of 5


https://www.cdc.gov/nchs/data/databriefs/db294.pdf
https://www.cdc.gov/nchs/data/databriefs/db294.pdf
https://dx.doi.org/10.1001/jamasurg.2017.0504
https://dx.doi.org/10.1001/jamasurg.2017.0504
https://dx.doi.org/10.1111/bju.14446
https://dx.doi.org/10.1111/bju.14446
https://dx.doi.org/10.1201/9781315201108-117
https://dx.doi.org/10.1201/9781315201108-117

Cureus

10.

11.

12.

13.

Dowell D, Haegerich TM, Chou R: CDC guideline for prescribing opioids for chronic pain-United States,
2016. JAMA. 2016, 315:1624-45. 10.1001/jama.2016.1464

Equivalency table. (2013). Accessed: July 17, 2020: https://palliative.stanford.edu/opioid-
conversion/equivalency-table/.

What is the U.S. opioid epidemic?. (2021). https://www.hhs.gov/opioids/about-the-epidemic/index.html.
Opioid overdose crisis. (2021). https://nida.nih.gov/drug-topics/opioids/opioid-overdose-crisis.

Bartley EJ, Fillingim RB: Sex differences in pain: a brief review of clinical and experimental findings . Br |
Anaesth. 2013, 111:52-8. 10.1093/bja/aet127

Betcher RE, Chaney JP, Lacy PR, Otey SK, Wood DJ: Analysis of postoperative pain in robotic versus
traditional laparoscopic hysterectomy. ] Robot Surg. 2014, 8:35-41. 10.1007/s11701-013-0418-z

Chavez A, Fabello A, Tagadaya M: Enhancing the use of opioid sparing protocol in the PACU . ] Perianesth
Nurs. 2021, 36:31-2. 10.1016/j.jopan.2021.06.092

Echeverria-Villalobos M, Stoicea N, Todeschini AB, Fiorda-Diaz J, Uribe AA, Weaver T, Bergese SD:
Enhanced recovery after surgery (ERAS): a perspective review of postoperative pain management under eras
pathways and its role on opioid crisis in the United States. Clin ] Pain. 2020, 36:219-26.
10.1097/AJP.0000000000000792

Mulita F, Parchas N, Solou K, Tchabashvili L, Gatomati F, Iliopoulos F, Maroulis I: Postoperative pain scores
after open inguinal hernia repair: comparison of three postoperative analgesic regimens. Med Arch. 2020,
74:355-8. 10.5455/medarh.2020.74.355-358

Mulita F, Karpetas G, Liolis E, Vailas M, Tchabashvili L, Maroulis I: Comparison of analgesic efficacy of
acetaminophen monotherapy versus acetaminophen combinations with either pethidine or parecoxib in
patients undergoing laparoscopic cholecystectomy: a randomized prospective study. Med Glas (Zenica).
2021, 18:27-32.10.17392/1245-21

Chou R, Gordon DB, de Leon-Casasola OA, et al.: Management of postoperative pain: a clinical practice
guideline from the American Pain Society, the American Society of Regional Anesthesia and Pain Medicine,
and the American Society of Anesthesiologists’ Committee on Regional Anesthesia, Executive Committee,
and Administrative Council. ] Pain. 2016, 17:131-57. 10.1016/j.jpain.2015.12.008

2022 Trivedi et al. Cureus 14(5): €25160. DOI 10.7759/cureus.25160

50f5


https://dx.doi.org/10.1001/jama.2016.1464
https://dx.doi.org/10.1001/jama.2016.1464
https://palliative.stanford.edu/opioid-conversion/equivalency-table/
https://palliative.stanford.edu/opioid-conversion/equivalency-table/
https://www.hhs.gov/opioids/about-the-epidemic/index.html
https://www.hhs.gov/opioids/about-the-epidemic/index.html
https://nida.nih.gov/drug-topics/opioids/opioid-overdose-crisis
https://nida.nih.gov/drug-topics/opioids/opioid-overdose-crisis
https://dx.doi.org/10.1093/bja/aet127
https://dx.doi.org/10.1093/bja/aet127
https://dx.doi.org/10.1007/s11701-013-0418-z
https://dx.doi.org/10.1007/s11701-013-0418-z
https://dx.doi.org/10.1016/j.jopan.2021.06.092
https://dx.doi.org/10.1016/j.jopan.2021.06.092
https://dx.doi.org/10.1097/AJP.0000000000000792
https://dx.doi.org/10.1097/AJP.0000000000000792
https://dx.doi.org/10.5455/medarh.2020.74.355-358
https://dx.doi.org/10.5455/medarh.2020.74.355-358
https://dx.doi.org/10.17392/1245-21
https://dx.doi.org/10.17392/1245-21
https://dx.doi.org/10.1016/j.jpain.2015.12.008
https://dx.doi.org/10.1016/j.jpain.2015.12.008

	Surgeon's Impact on Opioid Epidemic Following Uncomplicated Laparoscopic Appendectomy and Cholecystectomy
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Patient demographics influencing narcotic use with statistical significance.
	TABLE 2: Variables categorized into subsets based on total numbers.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


