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Introduction

Multimodal approaches are recommended to achieve effective postsurgical analgesia
with reduced opioid reliance and are integral to enhanced recovery after surgery (ERAS)
protocols. Transversus abdominis plane (TAP) block is a regional analgesia technique
commonly used in colorectal ERAS protocols, particularly in the laparoscopic surgery
setting. Clinical trial data demonstrate TAP block with liposomal bupivacaine ([LB];
Exparel®, bupivacaine liposome injectable suspension; Pacira Pharmaceuticals, Inc.,
Parsippany, NJ, USA) to be an effective opioid-sparing approach for controlling pain
after colorectal surgery. However, clinical trials poorly address patient factors that
might affect outcomes using this approach. This editorial provides the author’s personal
experience and opinions regarding the optimal use of LB in multimodal management
of somatic versus visceral pain and in complex cases, including patients with ulcerative
colitis (UC) or other intense visceral inflammatory processes. Such patients are difficult
to manage because of visceral pain, chronic opioid use, and increased opioid require-
ments and may require epidural analgesia and dose escalation. The author’s clinical
experience suggests that TAP block with LB may not fully address visceral pain but
can improve the somatic component, reducing the necessary epidural analgesia dose
and allowing for the safe expansion of treatment options to include modalities that
control visceral pain. Additional data are needed to further determine how patient fac-
tors such as comorbid disease affect efficacy and safety outcomes with this approach.

Multimodal pain management in colorectal surgery
Effective control of postsurgical pain can reduce the likelihood of complications,
improve patient satisfaction and recovery, and decrease hospital length of stay and
costs.'”® Opioid analgesics are central to pain management in many surgical settings.!
However, their use puts patients at risk for opioid-related adverse events (ORAEs) and
chronic opioid use.** Multimodal analgesia incorporating systemic therapies, regional
anesthesia techniques with local anesthetics, and neuraxial anesthesia techniques
with or without opioids is recommended as an opioid-sparing approach to manage
postsurgical pain*¢ and is an important component of ERAS protocols for colorectal
surgery, aiming to minimize postoperative ileus and sedation.”®
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Epidural anesthesia and TAP block are commonly used
regional anesthesia techniques in ERAS protocols for colorec-
tal surgery.® Usage of these techniques is still evolving and var-
ies according to the procedure. Although epidural anesthesia
is strongly recommended for open colorectal procedures, its
risks are generally considered to outweigh its benefits in lapa-
roscopic procedures.’ In the laparoscopic setting, alternatives
such as TAP block, which provides analgesia to the anterior
abdominal wall,'® may be favored over epidural techniques.®
There is considerable heterogeneity in studies of TAP block
in colorectal surgery, and most studies have involved lapa-
roscopic procedures. However, data support effectiveness of
TAP block in reducing opioid reliance after colorectal sur-
gery.” Advantages over epidural anesthesia include procedural
simplicity; preservation of lower limb motor function, urinary
function, and hemodynamic stability; and ability to use in
patients with contraindications to epidural analgesia such as
anticoagulant use.” The optimal local anesthetic for TAP block
is not currently agreed upon,'! but available data suggest that
LB, a prolonged-release formulation of bupivacaine,'?> may
offer improved effectiveness compared with non-liposomal
local anesthetic."

Across a variety of procedural settings, surgical site
infiltration with LB has been demonstrated to provide anal-
gesia for up to 72 hours with reduced postsurgical opioid
consumption.'*!> Results of a pooled analysis of 10 clinical
studies show a similar safety profile for LB and bupivacaine
HCI, with no signs of cardiac or central nervous system
(CNS) toxicity; the most commonly reported adverse events
were nausea, constipation, and vomiting, which are typically
associated with opioid use.'® As with all local anesthetics, LB
carries a risk for local anesthetic systemic toxicity (LAST), a
potentially life-threatening event that can occur subsequent
to accidental intravascular injection.'” However, the phar-
macokinetic profile of LB, namely, the lower peak plasma
bupivacaine concentration,'® suggests that the risk of acute
systemic toxicity may be lower than with bupivacaine HCI.

LB in colorectal surgery

In the colorectal surgery setting, LB has been evaluated pri-
marily for local infiltration analgesia,'>!*?? with two recent
studies in TAP block.!*? The first, a retrospective cohort
study, demonstrated significant reductions in requirements for
postsurgical ketorolac and opioids after colorectal surgery in
patients receiving TAP block with LB compared with those
receiving TAP block with bupivacaine HCI. No significant
difference in length of stay, a secondary outcome, was
observed.'® In the second prospective cohort study, patients
who underwent laparoscopic colorectal resection with a

standardized ERAS protocol and LB as a TAP block and via
local wound infiltration experienced significant reduction in
pain scores in the postanesthesia care unit and on postopera-
tive day 2, opioid consumption on postoperative day 0, and
length of stay compared with a matched cohort treated using
the ERAS protocol without TAP block or wound infiltration.?
In a chart review of laparotomy patients, local wound infil-
tration with LB was associated with shorter intensive care
unit and hospital length of stay compared with the use of
continuous thoracic epidural (CTE) anesthesia.”> However,
comparative efficacy and safety data on LB TAP block and
CTE are lacking.

Although clinical trials are the gold standard for dem-
onstrating comparative efficacy and safety, they are limited
in their ability to address the effects of patient factors on
outcomes. In the colorectal surgery setting, patients’ pain
may be influenced by not only the surgical procedure but
also comorbid medical conditions, particularly those that
cause chronic visceral pain. A recently published case report
by the author and his colleagues® suggests that additional
patient and clinical factors may need to be considered to
optimize postsurgical results when using TAP block with
LB in colorectal surgery. Briefly, the case report presented a
24-year-old female with a notably complex medical history,
including underlying UC, gastritis, and gastroesophageal
reflux disease, and multiple prior procedures (esophago-
gastroduodenoscopies and colonoscopies) who underwent
laparoscopic colectomy that was converted to an open col-
ectomy.?* A multimodal regimen that included subcostal TAP
block with LB (266 mg) following closure of the midline
incision and hydromorphone patient-controlled analgesia
(0.8 mg) initiated ~5 hours after LB infiltration provided
inadequate postsurgical pain control. The patient achieved
transient relief (3 hours) with a CTE with lidocaine bolus
and subsequent continuous epidural infusion with bupi-
vacaine 0.1%/hydromorphone 10 pg/mL on postoperative
day 1. Adequate analgesia was ultimately achieved with an
additional 5 mL bolus of bupivacaine/hydromorphone, with
subsequent ambulation on postoperative day 3.2

Several aspects of the patient’s medical history are worthy
of consideration. Patients with UC are more likely to have
chronic opioid use and high opioid requirements.?** More-
over, UC is a strong predictor of ORAEs.?’? Although this
patient was not receiving chronic opioid therapy, underlying
inflammatory disease may have contributed to increased
opioid requirements. Equally important to consider is that
patients with UC or other visceral inflammatory disease are
likely to have more visceral pain, for which TAP block is
generally considered less effective.?*°
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Although LB has demonstrated efficacy in somatic
pain,!314233132 the effectiveness of TAP block with LB in
this patient was likely complicated by the underlying UC,
and the patient’s visceral pain may not have been controlled.
Nevertheless, the ability of the TAP block to manage somatic
pain would be expected to reduce the needed epidural dose.

Author’s updated clinical

experience
The author’s more recent clinical experience with two addi-
tional patients with chronic underlying inflammation further
illustrates that TAP block with LB may not fully address
visceral pain but can improve the somatic component. The
first patient had prolonged abdominal inflammation before
surgery and an indolent course of infarcted bowel that pre-
sented poorly over 2 weeks and required a return visit to the
emergency room after prolonged hospitalization. Computed
tomography scans indicated infarcted jejunum. A TAP block
with LB and bupivacaine HCl was performed at the onset of
surgery. After the procedure, the patient had no tenderness at
the abdominal incision but reported significant internal pain,
requiring patient-controlled analgesia. The second patient
had a history of chronic abdominal pain and opioid use
and presented with severe peritoneal inflammation because
of perforation, which was not immediately recognized. In
response to escalating pain over the course of several days,
the patient received TAP and rectus sheath blocks with LB
and bupivacaine HCI before an exploratory laparotomy. On
postoperative day 1, the area of the abdominal incision was
not tender, indicating control of somatic pain, but the patient
reported deep visceral pain. The patient received a thoracic
epidural rather than a repeat TAP block but still required a
significant dose of intravenous analgesic to control pain.
Two additional cases of patients with no acute or chronic
inflammatory conditions undergoing elective open hemico-
lectomies indicate that technique is crucial for achieving
optimal results with LB TAP block in colorectal surgery.
For each of these patients, there was a desire to minimize
or avoid opioid usage, and therefore, TAP and rectus sheath
blocks with LB (admixed with 0.25% bupivacaine HCI to
facilitate rapid onset of analgesia) were performed post
induction utilizing meticulous injection techniques. The first
patient received 100 pg of fentanyl on induction, and neither
patient received further intraoperative opioids. After surgery,
the first patient reported only right shoulder pain and the
second patient reported only throat discomfort. These cases
exemplify the author’s experience with TAP and rectus sheath
blocks with LB producing prolonged analgesia and reducing

opioid usage when administered in the presurgical period and
with proper technique.

Author’s recommendations for use
of TAP block with LB

Adequate spread of the local anesthetic within the anatomi-
cal plane is essential to achieving an effective TAP block.!
Meticulous placement of the injectate is particularly impor-
tant to achieve optimal results with LB, which, owing to its
viscosity, has more limited ability to spread compared with
bupivacaine HCI.33* The importance of optimal infiltration
technique to achieving effective analgesia with LB has been
well demonstrated in total knee arthroplasty,*>~¢ and optimal
techniques are evolving in other surgical settings.’’ In TAP
block, accurate identification of the anatomical plane and
adequate spread of local anesthetic are critical to achieving
analgesic efficacy.!® Whereas clinical experience has shown
that good outcomes can be achieved when bupivacaine HCI
is deposited in near approximation to targeted nerves, LB
will remain where it is deposited because the liposomes are
unable to diffuse across tissue planes.**

The author’s technique of TAP block with LB has evolved
with clinical experience and includes bupivacaine bridging
using separate syringes for LB and bupivacaine HCI. Initial
injection of bupivacaine HCI facilitates visualization of the
plane and confirmation of correct needle placement. The
injected volume should be sufficient for hydrodissection
of the potential space. Subsequently, LB can be injected.
Adequate injection volume is essential, and flushing of the
tubing with bupivacaine HCI can further ensure optimal
deposition of LB. Presurgical administration of TAP block is
ideal to minimize ultrasound interference from surgical dress-
ings and subcutaneous emphysema from laparoscopy and to
reduce intraoperative opioid requirements while allowing
adequate time for the block to become effective before the
conclusion of surgery. Efficiency is also critical to minimize
any perception of operating room delay.

Infiltration technique may have contributed in part to the
lack of efficacy described in the previously published case
report.”* TAP block was administered in the late intraop-
erative period. In addition, independent laboratory results
showed a total plasma LB concentration of <0.2 pg/mL, and
physical examination showed no apparent relief of somatic
pain. The same patient underwent an additional abdominal
surgery 1-1.5 years later and, despite her previous experi-
ence, elected to have TAP and rectus sheath blocks with LB
instead of a thoracic epidural. The blocks were performed
immediately after induction of anesthesia, and the patient
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had good postsurgical pain control, minimal supplemental
opioid requirement, and high satisfaction and was able to
engage in conversation. At no time following surgery was a
thoracic epidural considered.

In addition to TAP block, an increasing number of alterna-
tives to epidural have become available. However, research
on these newer techniques is still evolving, whereas epidurals
are supported by extensive research and history.?® In clinical
scenarios for which more extensive abdominal wall coverage
or visceral pain relief is needed, a 4-point TAP block or qua-
dratus lumborum (QL) block may be effective.!'** Multiple
QL block variations have been described.!! It is thought that
spread into the paravertebral space could translate to better
relief of visceral pain using QL blocks.* However, there is
no consensus regarding which infiltration site is optimal with
respect to either somatic or visceral pain, and questions also
remain regarding dose and spread of local anesthetic. The
author’s recent experience using a posterior approach to TAP
block with extension to the lateral QL block location has
been promising with regard to control of somatic and visceral
perioperative pain. Comparative studies (eg, QL vs 4-point
TAP and QL vs rectus sheath block) and best practices are
needed to inform these new approaches, and absent compel-
ling evidence that benefit outweighs risk and cost, clinicians
may be resistant to change their approach.

In the previously published case study, pain control and
ambulation were ultimately regained with additional bupi-
vacaine HC1.* Importantly, LB did not preclude safe use of
other treatment options. The prescribing information for LB
states that formulations of bupivacaine other than LB should
not be administered within 96 hours after LB administration.'
However, laboratory testing conducted just before epidural
placement and again 20.5 hours after the start of the bupiva-
caine/hydromorphone epidural infusion confirmed that total
plasma bupivacaine levels were well below the threshold for
potential toxicity.*

Conclusion

There is a continued need for measures to counter the prescrip-
tion opioid epidemic,* including opioid-sparing strategies for
postsurgical pain management, particularly for patients with an
increased risk of chronic opioid use such as those with under-
lying visceral disease.>** An optimal multimodal approach
controls pain and minimizes supplemental opioid consump-
tion, which can aid recovery. Although TAP block with LB
has demonstrated effectiveness as part of a multimodal pain
management approach for colorectal procedures,'>? as with
any pain management approach, it is important to consider

patient medical history. In particular, patients undergoing
colorectal surgery may have comorbid inflammatory disease
that can complicate postsurgical pain management. UC/
indeterminate colitis pain is difficult to manage for several
reasons, including the presence of visceral pain, chronic opioid
use, poor response to opioids, and high opioid requirements.
Although TAP blocks?*** and even opioids* may be less effec-
tive in addressing visceral pain, it is important to note that
TAP block with LB does not limit the ability to safely expand
treatment options (including epidural bupivacaine) and can be
part of an effective multimodal approach when administered
using a proper technique, especially during the presurgical
period. Because TAP block with LB can address the somatic
pain component and thereby reduce the dose needed in epi-
dural analgesia, it should be offered to patients undergoing
colorectal procedures, with supplementation as needed with
other modalities that can address visceral pain.

Implementation of ERAS protocols has helped to improve
patient outcomes in the colorectal surgery setting. Given
the expanded options for postsurgical analgesia in ERAS
protocols, it is important to address data gaps regarding the
comparative efficacy and safety of epidural anesthesia, TAP
block, QL block, and rectus sheath block, with or without
LB. Further data are also needed to determine how patient
factors, such as comorbid diseases, affect outcomes. This
knowledge can help to inform Phase I'V and pragmatic trials
and further guide patient selection for various multimodal
pain management protocols.

Acknowledgment

Editorial support for development of this manuscript was
provided by Meg Shurak, MS, and Krystina Neuman, PhD,
of C4 MedSolutions, LLC (Yardley, PA), a CHC Group
company, and funded by Pacira Pharmaceuticals, Inc.

Disclosure

Nicholas C Connolly has received consulting fees for pro-
viding advisor services to Pacira Pharmaceuticals, Inc. The
author reports no other conflicts of interest in this work.

References

1. Garimella V, Cellini C. Postoperative pain control. Clin Colon Rectal
Surg. 2013;26(3):191-196.

2. American Society of Anesthesiologists Task Force on Acute Pain
Management. Practice guidelines for acute pain management in the
perioperative setting: an updated report by the American Society of
Anesthesiologists Task Force on Acute Pain Management. Anesthesiol-
ogy. 2012;116(2):248-273.

3. Hamilton DF, Lane JV, Gaston P, et al. What determines patient satisfac-
tion with surgery? A prospective cohort study of 4709 patients following
total joint replacement. BMJ Open. 2013;3(4):¢002525.

submit your manuscript

1144

Dove

Journal of Pain Research 2018:11


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Real-world insights for liposomal bupivacaine

4,

11.

12.

13.

18.

19.

20.

21.

22.

Oderda GM, Gan TJ, Johnson BH, Robinson SB. Effect of opioid-related
adverse events on outcomes in selected surgical patients. J Pain Palliat
Care Pharmacother. 2013;27(1):62-70.

. Sun EC, Darnall BD, Baker LC, Mackey S. Incidence of and risk factors

for chronic opioid use among opioid-naive patients in the postoperative
period. JAMA Intern Med. 2016;176(9):1286-1293.

. 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. J Pain. 2016;17(2):131-157.

. Kim AJ, Yong RJ, Urman RD. The role of transversus abdominis plane

blocks in enhanced recovery after surgery pathways for open and laparo-
scopic colorectal surgery. J Laparoendosc Adv Surg Tech A. 2017;27(9):
909-914.

. Helander EM, Webb MP, Bias M, Whang EE, Kaye AD, Urman RD.

Use of regional anesthesia techniques: analysis of institutional enhanced
recovery after surgery protocols for colorectal surgery. J Laparoendosc
Adv Surg Tech A. 2017;27(9):898-902.

. Joshi GP, Bonnet F, Kehlet H; PROSPECT collaboration. Evidence-

based postoperative pain management after laparoscopic colorectal
surgery. Colorectal Dis. 2013;15(2):146—-155.

. Gadsden J, Ayad S, Gonzales JJ, Mehta J, Boublik J, Hutchins J.

Evolution of transversus abdominis plane infiltration techniques for
postsurgical analgesia following abdominal surgeries. Local Reg Anesth.
2015;8:113-117.

Go R, Huang YY, Weyker PD, Webb CA. Truncal blocks for periopera-
tive pain management: a review of the literature and evolving techniques.
Pain Manag. 2016;6(5):455-468.

EXPAREL® (bupivacaine liposome injectable suspension). Full Pre-
scribing Information. San Diego, CA: Pacira Pharmaceuticals, Inc;
2016.

Stokes AL, Adhikary SD, Quintili A, et al. Liposomal bupivacaine use
in transversus abdominis plane blocks reduces pain and postoperative
intravenous opioid requirement after colorectal surgery. Dis Colon
Rectum. 2017;60(2):170-177.

. Bergese SD, Ramamoorthy S, Patou G, Bramlett K, Gorfine SR,

Candiotti KA. Efficacy profile of liposome bupivacaine, a novel for-
mulation of bupivacaine for postsurgical analgesia. J Pain Res. 2012;5:
107-116.

. Gorfine SR, Onel E, Patou G, Krivokapic ZV. Bupivacaine

extended-release liposome injection for prolonged postsurgical
analgesia in patients undergoing hemorrhoidectomy: a multicenter,
randomized, double-blind, placebo-controlled trial. Dis Colon Rectum.
2011;54(12):1552-1559.

. Viscusi ER, Sinatra R, Onel E, Ramamoorthy SL. The safety of lipo-

some bupivacaine, a novel local analgesic formulation. Clin J Pain.
2014;30(2):102-110.

. Ciechanowicz S, Patil V. Lipid emulsion for local anesthetic systemic

toxicity. Anesthesiol Res Pract. 2012;2012:131784.

Hu D, Onel E, Singla N, Kramer WG, Hadzic A. Pharmacokinetic profile
of liposome bupivacaine injection following a single administration at
the surgical site. Clin Drug Investig. 2013;33(2):109-115.

Candiotti KA, Sands LR, Lee E, et al. Liposome bupivacaine for post-
surgical analgesia in adult patients undergoing laparoscopic colectomy:
results from prospective phase IV sequential cohort studies assessing
health economic outcomes. Curr Ther Res Clin Exp. 2014;76:1-6.
Vogel JD. Liposome bupivacaine (EXPAREL(R)) for extended pain
relief in patients undergoing ileostomy reversal at a single institution
with a fast-track discharge protocol: an IMPROVE Phase IV health
economics trial. J Pain Res. 2013;6:605-610.

Beck DE, Margolin DA, Babin SF, Russo CT. Benefits of a multimodal
regimen for postsurgical pain management in colorectal surgery. Och-
sner J. 2015;15(4):408-412.

King NM, Quiko AS, Slotto JG, Connolly NC, Hackworth RJ, Heil JW.
Retrospective analysis of quality improvement when using liposome
bupivacaine for postoperative pain control. J Pain Res. 2016;9:233-240.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Keller DS, Tahilramani RN, Flores-Gonzalez JR, Ibarra S, Haas EM.
Pilot study of a novel pain management strategy: evaluating the impact
on patient outcomes. Surg Endosc. 2016;30(6):2192-2198.

Terrien BD, Espinoza D, Stehman CC, Rodriguez GA, Connolly NC.
Thoracic epidural catheter for postoperative pain control following an
ineffective transversus abdominis plane block using liposome bupiva-
caine. J Pain Res. 2017;10:191-196.

Targownik LE, Nugent Z, Singh H, Bugden S, Bernstein CN. The preva-
lence and predictors of opioid use in inflammatory bowel disease: a pop-
ulation-based analysis. Am J Gastroenterol. 2014;109(10):1613-1620.
Guidat A, Fleyfel M, Vallet B, et al. Inflammation increases sufentanil
requirements during surgery for inflammatory bowel diseases. Eur J
Anaesthesiol. 2003;20(12):957-962.

Minkowitz HS, Scranton R, Gruschkus SK, Nipper-Johnson K, Men-
ditto L, Dandappanavar A. Development and validation of a risk score
to identify patients at high risk for opioid-related adverse drug events.
J Manag Care Spec Pharm. 2014;20(9):948-958.

Minkowitz HS, Gruschkus SK, Shah M, Raju A. Adverse drug events
among patients receiving postsurgical opioids in a large health system:
risk factors and outcomes. Am J Health Syst Pharm. 2014;71(18):
1556-1565.

Young MJ, Gorlin AW, Modest VE, Quraishi SA. Clinical implications
of the transversus abdominis plane block in adults. Anesthesiol Res
Pract. 2012;2012:731645.

Griffiths JD, Middle JV, Barron FA, Grant SJ, Popham PA, Royse CF.
Transversus abdominis plane block does not provide additional benefit
to multimodal analgesia in gynecological cancer surgery. Anesth Analg.
2010;111(3):797-801.

Golf M, Daniels SE, Onel E. A phase 3, randomized, placebo-controlled
trial of DepoFoam® bupivacaine (extended-release bupivacaine local
analgesic) in bunionectomy. Adv Ther. 2011;28(9):776-788.

Snyder MA, Scheuerman CM, Gregg JL, Ruhnke CJ, Eten K. Improving
total knee arthroplasty perioperative pain management using a periar-
ticular injection with bupivacaine liposomal suspension. Arthroplast
Today. 2016;2(1):37-42.

Scott WN. Insall & Scott Surgery of the Knee. 6th ed. Philadelphia, PA:
Elsevier; 2017.

Rice DC, Cata JP, Mena GE, Rodriguez-Restrepo A, Correa AM,
Mehran RJ. Posterior intercostal nerve block with liposomal bupiva-
caine: an alternative to thoracic epidural analgesia. Ann Thorac Surg.
2015;99(6):1953-1960.

Khlopas A, Elmallah RK, Chughtai M, et al. The learning curve associ-
ated with the administration of intra-articular liposomal bupivacaine for
total knee arthroplasty: a pilot study. Surg Technol Int. 2017;30:314-320.
Joshi GP, Cushner FD, Barrington JW, et al. Techniques for periarticular
infiltration with liposomal bupivacaine for the management of pain after
hip and knee arthroplasty: a consensus recommendation. J Surg Orthop
Adv. 2015;24(1):27-35.

Joshi GP, Hawkins RJ, Frankle MA, Abrams JS. Best practices for peri-
articular infiltration with liposomal bupivacaine for the management of
pain after shoulder surgery: consensus recommendation. J Surg Orthop
Adv. 2016;25(4):204-208.

Franco A, Diz J. The history of the epidural block. Trends Anaesth Crit
Care. 2000;11(5):274-276.

Borglum J, Maschmann C, Belhage B, Jensen K. Ultrasound-guided
bilateral dual transversus abdominis plane block: a new four-point
approach. Acta Anaesthesiol Scand. 2011;55(6):658—663.

Borglum J, Moriggl B, Lonnqvist P, Christensen A, Sauter A, Bendtsen
T. Letter to the editor: ultrasound-guided transmuscular quadratus
lumborum blockade. Br J Anaesth. 2013;110(3).

Centers for Disease Control and Prevention [webpage on the Internet].
Understanding the Epidemic. Drug Overdose Deaths in the United
States Continue to Increase in 2015. Available from: https://www.cdc.
gov/drugoverdose/epidemic/. Accessed April 7, 2017.

Volkow ND, McLellan TA. Curtailing diversion and abuse of opioid analge-
sics without jeopardizing pain treatment. JAMA. 2011;305(13):1346-1347.
Davis MP. Drug management of visceral pain: concepts from basic
research. Pain Res Treat. 2012;2012:265605.

Journal of Pain Research 2018:11

submit your manuscript

1145

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Connolly Dove

Dove Medical Press encourages responsible, free and frank academic debate. The content of the Journal of Pain Research ‘Editorial’ section does not necessarily represent the views of Dove
Medical Press, its officers, agents, employees, related entities or the Journal of Pain Research editors. While all reasonable steps have been taken to confirm the content of each Editorial, Dove
Medical Press accepts no liability in respect of the content of any Editorial, nor is it responsible for the content and accuracy of any Editorial.

Journal of Pain Research Dove
Publish your work in this journal

The Journal of Pain Research is an international, peer reviewed, open  The manuscript management system is completely online and includes
access, online journal that welcomes laboratory and clinical findings  a very quick and fair peer-review system, which is all easy to use. Visit
in the fields of pain research and the prevention and management  http://www.dovepress.com/testimonials.php to read real quotes from
of pain. Original research, reviews, symposium reports, hypoth-  published authors.

esis formation and commentaries are all considered for publication.

Submit your manuscript here: https://www.dovepress.com/journal-of-pain-research-journal

1146 submit your manuscript Journal of Pain Research 2018:11
Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

	ScreenPosition
	NumRef_1
	Ref_Start
	REF_1
	newREF_1
	NumRef_2
	REF_2
	newREF_2
	NumRef_3
	REF_3
	newREF_3
	NumRef_4
	REF_4
	newREF_4
	NumRef_5
	REF_5
	newREF_5
	NumRef_6
	REF_6
	newREF_6
	NumRef_7
	REF_7
	newREF_7
	NumRef_8
	REF_8
	newREF_8
	NumRef_9
	REF_9
	newREF_9
	NumRef_10
	REF_10
	newREF_10
	NumRef_11
	REF_11
	newREF_11
	NumRef_12
	REF_12
	newREF_12

	Publication Info 4: 


