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Although opioids are frequently prescribed in the
postoperative setting, the call for increased opioid stewardship
among surgeons has only recently become more urgent.
Recent studies have shown that opioids are overprescribed
postoperatively (1,2). Given that the risk of chronic
opioid use and consequently, misuse and abuse, has been
demonstrated to increase with longer duration and higher
dosage prescriptions, it is time for surgeons to have a
proactive role in mitigating the opioid crisis (3,4). Most
of the current literature to date on postoperative opioid
prescribing has focused on general, gynecologic, and
orthopedic surgery (1-3,5,6). Opioid prescribing patterns
and implications for thoracic surgery remain mostly
undefined.

Post-thoracic surgery pain and analgesia

Postoperative pain after thoracic surgery is uniquely
challenging both in the acute and long-term setting. The
observed high rate of pain has been attributed to rib spread
and intercostal nerve damage intraoperatively. In the
immediate postoperative setting, inadequate postoperative
pain control may increase splinting, inadequate coughing
and impaired respiratory mechanics resulting in increased
hypoxia, atelectasis and infection (7). Furthermore,
chronic pain post-thoracotomy has been reported in up to
80% of patients within 6 months of surgery and 30-50%
up to 5 years postoperatively (8-11). Given that acute
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postoperative pain after thoracic surgery has been associated
with increased likelihood of chronic pain, aggressive
perioperative pain control is very important (12). A
multimodal, multidisciplinary approach involving regional
and systemic perioperative analgesia has become standard
to mitigate postoperative pain.

Regional pain control may be achieved by several
mechanisms. Preoperative placement of a thoracic epidural
with infusion of local anesthetic and/or opioids is the current
standard, used intraoperatively and for postoperative patient-
controlled analgesia. However, complications of thoracic
epidural, including hypotension, epidural hematoma and
urinary retention, as well as failure rates of 14-30%, have
made paravertebral blockade an attractive alternative with
similar analgesia achieved and a lower minor complication
rate (11).

In the current era of video-assisted thoracic surgery
(VATS) and associated smaller incisions without need for
rib spreading, alternative methods of local pain control have
been utilized to avoid the potential associated complications
with thoracic epidural. Intracostal nerve block may be
performed under direct vision intraoperatively (13).
Alternatively, intercostal catheter placement has also been
described as an alternative mechanism for postoperative
continuous analgesic infusion that may allow for earlier
hospital discharge than traditional epidural (14,15).
Furthermore, as compared to traditional VATS, the advent
of uniportal VATS may have the important advantage
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of being even less traumatic and therefore result in less
pain postoperatively (16). Finally, there have been several
reports from Asia regarding use of spontaneous ventilation
anesthesia for thoracoscopic procedures, with the potential
benefit of quicker postoperative recovery and fewer side
effects than general anesthesia (17). Such an approach may
involve using intravenous anesthesia alone in combination
with local or regional anesthetic, and has been demonstrated
to have only a 1% conversion rate to tracheal intubation in
a recent series of 240 cases (18).

Postoperatively, systemic opioid analgesics are given as
an adjunct and become the mainstay of inpatient treatment
once invasive catheters are removed, as well as upon
hospital discharge (13). In the era of enhanced recovery
after surgery (ERAS) pathways, there has been increasing
emphasis on concurrent use of non-opioid medications to
reduce narcotic use. Gabapentin has been effectively used
to treat peripheral neuropathy and has shown promising
opioid-sparing effects as an adjunct in the postoperative
setting; however, data on use in thoracic surgery is limited
given that ERAS has only more recently been adopted for
these procedures (19). It is an important component of the
ERAS pathway at our institution.

There is some evidence to suggest that an “opioid
paradox” exists whereby increased intraoperative opioid
use may result in a greater amount of opioids required
postoperatively (20). New data supports this finding,
demonstrating that opioid-free anesthesia (OFA) may be
associated with significant reductions in postoperative
opioid use (21). It is possible that this approach
has an important role within the ERAS pathway, as
demonstrated by a recent study in neurosurgery that
demonstrated that the total amount of opioids received
perioperatively by traditional anesthesia patients was
16x higher than OFA patients (22). It remains to be
determined whether this approach may be beneficial in
thoracic surgery.

The impact of operative approach on
postoperative pain

VATS has become the standard approach to lung cancer
resection. In addition to shorter length of stay and lower
complication rates, another suggested benefit of the VATS
approach includes reduced pain postoperatively (23).
Although it is logical that patients would report less pain
after undergoing a less traumatic procedure, the pain-
reducing benefits of the VATS approach have not been
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consistently demonstrated.

Two early studies from the 1990s that evaluated pain
and associated pulmonary function measures demonstrated
the superiority of the VATS approach in the immediate
postoperative period (24,25). However, more recent studies
have had mixed findings. In a recent randomized trial by
Bendixen et al., 206 patients were randomized to lobectomy
via either VATS or anterolateral thoracotomy (23).
Comparison of pain reported in the 12 months after surgery
demonstrated a marginally lower rate of moderate-to-severe
pain in the VATS group, and furthermore, no significant
difference in severe pain was identified. Similarly, a 2014
prospective series published by Rizk et /. from our own
institution demonstrated similar pain scores between VATS
and thoracotomy immediately postoperatively as well as 4,
8 and 12 months after surgery (26). Importantly, neither
the Bendixen nor the Rizk study demonstrated a significant
difference in global quality-of-life (23,26).

Obuchi ez 4i. provide a potental explanation for the observed
lack of difference in their comparison of postoperative pain
for VAT versus thoracotomy patients (27). VATS patients
without epidural had significantly more pain than VATS
patients that did not receive an epidural; however, when
comparing VATS and thoracotomy patients that all
received epidural, there was no difference between groups.
Aggressive postoperative pain control in the acute setting
may mask inherent differences in acute postoperative pain
between groups.

Assessment of long-term outcomes is limited; however,
a 2011 survey administered to VATS and thoracotomy
patients in Scandinavia at a median of 22 months follow-
up postoperatively failed to demonstrate consistent
differences in the prevalence or anatomical distribution
of pain, sensory changes or effect of pain on daily
activities (28). Additionally, a similar rate of VATS and
thoracotomy patients reported taking opioids for pain at
time of survey administration.

There is a need for further randomized studies to
characterize the true nature of the benefits of the VATS
approach on postoperative pain; however, review of the
literature appears to suggest that any benefits may be
predominantly experienced in the acute postoperative
setting.

Operative approach and chronic opioid use

In the setting of the observed relationships between
postoperative pain control and chronic pain post thoracic
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surgery as well as that between acute postoperative opioid
use and subsequent chronic use, Tuminello e /. present an
interesting question in their article entitled, “Opioid Use
After Open Resection or Video-Assisted Thoracoscopic
Surgery for Early-Stage Lung Cancer” (29). In this series,
the authors compared incidence of long-term opioid
use between open and VATS lung surgery in non-small
cell lung cancer patients identified in the Surveillance,
Epidemiology, and End Results (SEER) Medicare-linked
database (29). In order to exclude the possibility of increased
pain sensitization resulting from chronic pain conditions,
tolerance from chronic opioid use as well as cancer related
pain, the authors included only opioid-naive patients and
early stage patients in this study.

The authors confirmed that chronic postoperative use
was higher among patients that underwent open resection
as compared to VATS (19% vs. 12%, P<0.0001). VATS
patients also had a significantly lower rate of filling an
opioid prescription within 90 days postoperatively and
filled fewer opioid prescriptions overall than open resection
patients. After propensity matching, the analysis confirmed
that the risk of chronic opioid use was still significantly
lower among VAT'S patients (OR 0.52, 95% CI, 0.36-0.75).
The authors concluded that surgical invasiveness may have
a role in the odds of becoming a long-term opioid user after

surgery.

Study message

Tuminello ez a/. should be commended for addressing a very
timely and important issue in thoracic surgery. Postoperative
pain has important implications not only for patient quality-
of-life, but also for the potential for chronic opioid abuse.
Interestingly, this study demonstrated a chronic use rate of
16% among all patients; as this is significantly higher than
that reported in the general surgery literature (up to 7%),
this may demonstrate the particularly painful nature of
thoracic surgery (3). As such, thoracic surgeons in particular
have an important challenge in the current opioid crisis.
The results of the current study demonstrate a
strong relationship between thoracotomy and increased
opioid medication prescribed at 0-3 and 3-6 months. If
opioid prescriptions are to be considered as a proxy for
postoperative pain and pain management after surgery,
this is in sharp contrast to the previously described studies.
There are several reasons for the difference in findings.
First, the current study utilized a national database of nearly
4,000 patients from a variety of hospitals. In comparison,
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the Rizk and Bendixen studies were performed at single
academic institutions and as such, there is a possibility for
selection bias. Second, because of the limitations of the
SEER database, Tuminello et /. did not include number of
pills consumed. It is important not to confuse the number
of prescriptions written with the number of pills consumed,
which may be a stronger surrogate for pain. Although the
current study does not allow for any conclusive assessment
of differences in postoperative pain, the results do suggest
that thoracotomy may have worse pain postoperatively.

Study limitations

We believe the findings of this study should be interpreted
with caution for several methodologic reasons. The
authors do not present data on the amount of medication
prescribed postoperatively. Furthermore, the authors do
not provide data on how many patients filled a prescription
initially postoperatively and required a subsequent refill
within 90 days. It has been demonstrated that prescribing
a higher dose or quantity of pills in the postoperative
setting is associated with increased likelihood of chronic
use and misuse (4,30). A recent clinical trial randomized
patients undergoing hand surgery to 10 or 30 pills, and
demonstrated a lower rate of total pills used and persistent
opioid use among those that received fewer pills without
compromising satisfaction with pain controls or need
for increased refills (31). Without knowing how much
medication was prescribed, it is not possible to determine
whether chronic opioid use is the result of increased pain
or abuse as a consequence of initial overprescribing. In
the current ERAS era, VATS patients are managed in a
multimodal, opioid-sparing approach so they may receive
fewer opioids after surgery to begin with. In support of this,
the authors did demonstrate that the risk of chronic use
decreased with more recent year of diagnosis.

In addition to the role of ERAS, there are other factors
that may contribute to selection bias that may influence the
observed results. There were more patients in the higher
income quartiles that developed long-term opioid use. Such
patients may be more likely to go to high-quality centers that
use VATS and adhere to ERAS or may be better informed
regarding the consequences of opioid medication use.

Finally, by using the SEER-Medicare population the
cohort is limited to patients 65+. Given that younger age
has been associated with chronic use elsewhere, it is possible
that the true magnitude of this relationship is masked by
including only older patients (3).
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Summary

The current study addresses an important issue facing
surgeons today. Further research should be performed to
better characterize the unique aspects of thoracic surgery
that result in high rates of chronic opioid use to enable
early identification of at-risk patients, including assessment
of postoperative analgesia approaches and development
of guidelines for postoperative opioid prescribing.
Furthermore, it is important that surgeons set expectations
with patients for postoperative pain and provide education
on postoperative opioid use.
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