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Abstract

As many as one third of patients undergoing minimally invasive thoracic surgery and one half 

undergoing thoracotomy will have chronic pain, defined as pain lasting 2 to 3 months. There 

is limited information regarding predictors of chronic pain and even less is known about its 

impact on health-related quality of life, known as pain interference. Currently, there is a focus 

on decreased opioid prescribing after surgery. Interestingly, thoracic surgical patients are the least 

likely to be receiving opioids before surgery and have the highest rate of new persistent opioid 

use after surgery compared with other surgical cohorts. These studies of opioid use have identified 

important predictors of new persistent opioid use, but their findings are limited by failing to 

correlate opioid use with pain. The objectives of this invited review are to present the findings 

of pertinent studies of chronic pain and opioid use after thoracic surgery, “where we are,” and to 

discuss gaps in our knowledge of these topics and opportunities for research to fill those gaps, 

“where we need to go.”

This year approximately 230,000 people will be diagnosed with lung cancer, 40% of whom 

may undergo surgical resection.1 About half of those undergoing thoracotomy and one third 

undergoing video-assisted thoracic surgery (VATS) will have chronic pain,2,3 defined as pain 

lasting 2 to 3 months.4,5 There are limited data to predict which patients will have chronic 
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pain and even less is known about its impact on health-related quality of life (HRQOL). In 

a study of predictors of pain after thoracic surgery, the only predictor of pain at 6 months 

was pain intensity during the first 3 postoperative days.3 In a post-hoc analysis, the only 

predictor of moderate to severe acute postoperative pain was the intensity of pain that the 

patient expected.6 Therefore, whereas most studies of chronic pain after thoracic surgery 

have focused on incidence and intensity, the role of pain interference and expectations for 

pain require further exploration.

Studies of pain after thoracic surgery have also examined the use of opioids after surgery.7–9 

Importantly, these studies highlight that thoracic surgical patients are the least likely to 

be receiving opioids before surgery10 and have the highest rate of new persistent opioid 

use after surgery8 compared with other surgical cohorts. Fourteen percent of lung cancer 

resection patients continued to fill opioid prescriptions 90 to 180 days after surgery.7 

Although these studies identified some predictors of new persistent opioid use, their findings 

are limited by failing to correlate opioid use with pain.7,9,11

Surgeons have responded to the opioid epidemic by developing prescribing guidelines.12–14 

Although important from a public health perspective, guidelines discount individualization

—the cornerstone of patient-centered care. In addition, these guidelines do not pertain to 

thoracic surgical patients and exclude patients with chronic pain, those on opioids before 

surgery, and those with postoperative complications. These may be the patients who need the 

most perioperative support to prevent and manage chronic pain.

Our aim is to provide a review of chronic pain and opioid use after thoracic surgery. 

We will discuss gaps in our knowledge of these topics and opportunities for research to 

fill those gaps. Our ultimate goals are to (1) develop a comprehensive, patient-centered 

approach to assessing pain after thoracic surgery, including intensity, quality (neuropathic 

vs nociceptive), and most importantly, how pain impacts function and HRQOL, known as 

pain interference; (2) identify predictors of pain interference and opioid use after thoracic 

surgery and determine whether opioid use correlates with pain interference; and (3) develop 

patient-centered education and support interventions that can be implemented before surgery 

to decrease the incidence of chronic pain and opioid use after thoracic surgery.

Chronic Pain After Thoracic Surgery

Chronic postsurgical pain is defined by the following criteria: (1) pain that developed after 

a surgical procedure; (2) pain of at least 2 months’ duration; (3) other causes of pain are 

excluded (for example, cancer recurrence, infection); and (4) also excluded is possibility of 

pain from a preexisting problem.4,15,16 A meta-analysis of chronic pain after thoracotomy 

reported an incidence of 57% at 3 months, 47% at 6 months, and 43% at 12 months.2 

Only a few studies reported pain intensity with an average score of 30 ± 2, on a numeric 

rating scale of 0 to 100, at 3 months, 32 ± 7 at 6 months, and 26 ± 9 at 12 months after 

surgery. Moreover, the studies included in this meta-analysis spanned 3 decades, and the 

incidence of chronic pain did not change over time.2 In one study of 600 respondents who 

had undergone either thoracotomy or VATS ranging from 7 months to 7 years earlier, 45% 

had pain, including 45% of patients undergoing thoracotomy and 41% undergoing VATS.17 
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The results indicated that 8% reported their pain as severe and 60% noted improvement over 

time. Importantly, 39% were taking analgesics, 45% felt that their postsurgical pain was 

their worst medical problem, and 39% reported that it limited their daily activities.17

The first report to provide evidence of intense acute postoperative pain as a predictor of 

chronic pain was by Katz and colleagues18 in 1996 (Figure 1). This small landmark study 

aimed to identify predictors of chronic pain after thoracotomy in a small cohort of patients 

from a randomized trial of preemptive multimodal analgesia.18 Pain measures obtained 

within the first 2 days of surgery were compared between patients with (n = 12) and patients 

without (n = 11) pain one and a half years later. Early postoperative pain intensity was 

the only statistically significant predictor of chronic pain; pain intensity within the first 24 

hours at rest and after movement were significantly greater among patients who had chronic 

pain.18 Interestingly, morphine consumption on postoperative days 1 and 2 were similar 

between the two groups, and the researchers hypothesized that either patients in the pain 

group were titrating morphine to avoid side effects or their pain may not have been as 

responsive to morphine, consistent with neuropathic pain.19 The researchers stated, “whether 

aggressively treating early postoperative pain will diminish the likelihood of long-term 

pain is not known, but it is a logical first step toward identifying factors responsible for 

the transition of acute, physiological pain to chronic, pathological pain.”18 In a recent 

prospective study of patients undergoing thoracic surgery, the only independent predictor 

of chronic pain at 6 months was the severity of acute postoperative pain during the first 

3 days after surgery.3 These investigators conducted preoperative psychosocial and pain 

assessments as well as quantitative sensory testing (preoperative pain threshold to cold and 

pain magnitude to suprathreshold cold), and none of these factors was associated with the 

development of chronic pain.3

Surgical approaches, thoracotomy vs VATS or robot-assisted thoracic surgery, have been 

compared to determine whether minimally invasive approaches are associated with less 

postoperative pain. A randomized trial comparing anterolateral thoracotomy with VATS 

demonstrated that the proportion of patients with clinically relevant pain (numeric rating 

score 3 or more) was significantly lower during the first 24 hours after VATS, 38% vs 

63%.19 The VATS patients had decreased pain for the first 4 weeks, but beyond that there 

was a similar proportion of patients with moderate to severe pain (numeric rating score 3 or 

greater). The researchers acknowledge that anterolateral thoracotomy is likely less painful 

than posterolateral thoracotomy, although the two have never been directly compared, and 

speculated that the difference in postoperative pain between patients undergoing VATS vs 

thoracotomy may be even greater with posterolateral thoracotomy.19 A prospective study 

from Memorial Sloan Kettering Cancer Center found no difference in pain scores between 

patients undergoing VATS and thoracotomy at all time points (postoperative, and 4, 8, and 

12 months).20

Neuropathic pain is common after thoracic surgery. It is defined as “pain arising as a direct 

consequence of a lesion or disease affecting the somatosensory system.”21 A gold standard 

approach to diagnosing neuropathic pain is lacking, but an algorithm consisting of history, 

physical examination findings, and confirmatory tests has been proposed to determine 

the level of certainty that pain is neuropathic.22 The lack of pathognomonic features 

Brown et al. Page 3

Ann Thorac Surg. Author manuscript; available in PMC 2024 September 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



of neuropathic pain make it challenging to definitively diagnose,22 but there are several 

validated screening tools. Neuropathic pain is characterized by moderate to severe pain, a 

prominent pain symptom (for example, burning, electric shocks) and significant numbness; 

sensory loss distal to the surgical scar is a feature of neuropathic pain.23 The prevalence 

of neuropathic pain in patients with chronic pain after thoracic surgery is approximately 

25% to 50%.23,24 Pain intensity is significantly higher among patients having a neuropathic 

component compared with patients not having a neuropathic component.17,23 Moreover, 

neuropathic pain is associated with more analgesic use and the pain is more likely to limit 

daily activities.17 A subset of chronic pain patients with a neuropathic component indicated 

that pain was one of their worst medical problems, had a significant impact on quality of 

life, and led to sleep disorders.24 A predictor of neuropathic pain in persons with chronic 

pain after surgery is duration of chest tube drainage of 4 days or more.24

Intercostal nerve injury appears to be the most important factor leading to chronic 

neuropathic pain; however, the precise mechanism is still unknown.25 A study of 

intraoperative intercostal nerve conduction indicated two patterns of nerve injury.26 One 

was direct pressure on the intercostal nerve by the retractor, and the other was traction 

on the nerve. Interestingly, intercostal nerve damage detected at the time of operation 

was not associated with chronic pain or alterations in cutaneous sensation 3 months after 

surgery.26 In a study of patients undergoing thoracotomy or VATS with or without a metal 

retractor, VATS patients without retractor use had no change in current perception threshold 

values and no pain after 12 weeks.25 The other two groups had higher current perception 

threshold values 1 week after surgery, with pain in 70% at 12 weeks. There was a correlation 

between current perception threshold values and the intensity of pain 4 and 12 weeks 

after surgery.25 The investigators concluded that Aβ (large, myelinated fibers for touch and 

pressure sensation) and Aδ (small, myelinated fibers for sharp pain) fibers play a significant 

role in the development of intercostal nerve damage, whereas C (unmyelinated fibers for 

temperature and dull pain) fibers are not impacted by metal retractors and may not be 

responsible for this form of chronic pain.25

From a surgical standpoint, several techniques can be used to minimize the risk 

of postoperative neuropathic pain. One randomized trial indicated that mobilizing the 

intercostal muscle and its neurovascular bundle along the inferior edge of the fifth rib to 

avoid pressure from the retractor decreases postoperative pain.27 Patients in the intervention 

group also had a smaller decrease in lung function as measured by spirometry, used fewer 

analgesics, and were more likely to return to normal activity.27 Another technique to 

decrease pain is to close the chest using intracostal, rather than pericostal sutures.28,29 The 

mean pain scores of patients who had an intracostal closure were lower at 2 weeks and at 

1, 2, and 3 months after surgery compared with patients who had a pericostal closure, and 

those in the latter group were more likely to use neuropathic pain descriptors.28

Although higher pain intensity at the time of surgery is almost always associated with higher 

rates of developing new chronic pain, it may not be the case that using more opioids in 

attempt to better control acute postoperative pain would reduce the rate of new postsurgical 

chronic pain. Patients with greater central nervous system pain amplification have higher 

postoperative pain intensity because of the hyperalgesia that accompanies this state.30–32 
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However, this problem should not be treated with opioids as this type of pain is inherently 

less responsive to opioids.32–34 Moreover, patients with centralized pain have high rates of 

sleep problems and mood disorders that place them at risk for transitioning from acute to 

new persistent opioid use.35,36

Health-Related Quality of Life

Despite numerous studies on the incidence and intensity of pain after thoracic surgery, 

there are few reports of the impact of pain on HRQOL. Health-related quality of life 

is defined as how well a person functions and his or her perceived well-being across 

the three domains of health: physical, social, and emotional.37 Although there are many 

studies of HRQOL after thoracic surgery, the focus is on the general impact of surgery on 

HRQOL, not specifically on the impact of pain on these domains. Commonly, HRQOL is 

evaluated using patient-reported outcome measures. A patient-reported outcome measure is 

any report of health status that comes directly from the patient without interpretation of 

the response by a clinician.38 Studies of HRQOL most often use the Medical Outcomes 

Short Form-36 (SF36)39,40 and the European Organization for Research and Treatment in 

Cancer (EORTC) core questionnaire (QLQ-C30)41 with an optional lung cancer module, the 

LC13.42 Although well-validated and useful for patients undergoing lung cancer surgery, 

neither is focused on pain and its impact on HRQOL after surgery. Indeed, the SF36 

has two questions: intensity of pain; and extent pain interfered with normal work. The 

EORTC-QLQ-C30 has one question about pain, and the LC13 has four questions, namely, 

during the past week, (1) have you had pain in your chest; (2) have you had pain in your 

arm or shoulder; (3) have you had pain in other parts of your body; and (4) did you take any 

medicine for pain, and if yes, how much did it help?

A more comprehensive evaluation of pain after thoracic surgery is necessary to better 

understand the intensity and quality of pain, and more importantly, its impact on function 

and HRQOL. Only one study has specifically investigated the impact of chronic pain after 

thoracotomy on HRQOL.43 Assessment of HRQOL using the SF36 was compared between 

patients with and patients without postthoracotomy pain 3 months after surgery; patients 

with chronic pain had significantly decreased physical functioning and vitality despite the 

majority of patients reporting mild pain.43 The major drawback is that HRQOL comparisons 

were made between patients with and patients without pain rather than comparing baseline 

and postoperative pain and HRQOL for each patient. A patient-centered approach to 

evaluating these outcomes involves collecting longitudinal data, including baseline data 

before surgery, to determine the impact of pain on HRQOL for each patient.

Opioid Use Definitions

Several leading research groups that have characterized opioid use after surgery have used 

the same definitions to allow for comparisons between cohorts.7–9,44 Opioid-naïve is defined 

as no opioid prescription filled between 12 months and 31 days before surgery. New 

persistent opioid use is defined as an opioid-naïve patient who filled an opioid prescription 

attributed to surgery and filled at least one additional opioid prescription between 91 and 
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180 days after surgery. The 30-day window before surgery allows for opioid prescriptions 

filled immediately before surgery intended for postoperative use.

Preoperative Opioid Use

A large cross-sectional study demonstrated that nearly 1 of every 4 patients, 23%, 

presenting for surgery at an academic tertiary referral center was receiving opioids before 

elective surgery.10 Interestingly, preoperative opioid use was least common among patients 

undergoing thoracic procedures, 15%. Independent predictors of preoperative opioid use 

pertinent to patients undergoing thoracic surgery were tobacco use (current use, odds 

ratio [OR] 1.62; and former user, OR 1.32), depression (OR 1.22), American Society of 

Anesthesiologists score (OR 1.47), and Charlson Comorbidity Index (OR 1.29).10

Opioid-Naïve Patients

Among patients undergoing elective surgery, approximately 50% used opioids after 

discharge (one or more opioid prescriptions within 1 to 90 days after surgery) and only 3.1% 

had prolonged use (one or more opioid prescriptions within 1 to 90 days after surgery along 

with one or more within 91 to 180 days).8 Patients undergoing either open or minimally 

invasive thoracic surgery had the highest rate of prolonged opioid use, 8.5% and 6.3%, 

respectively.

Among patients undergoing lung cancer resection, 14% to 18% of opioid-naïve patients 

continued to fill opioid prescriptions 90 to 180 days after surgery.7,9,45 Three months after 

surgery, patients who had new persistent opioid use had a daily opioid dose equivalent to 

six tablets of hydrocodone 5 mg daily.9 Interestingly, this daily opioid dose was similar to 

patients who had used opioids chronically or intermittently before surgery, suggesting that 

patients with new persistent opioid use may transition to chronic opioid use.9

Risk Factors for New Persistent Opioid Use

Several risk factors for new persistent opioid use after thoracic surgery have been identified 

(Figure 1). Younger age is associated with an increased risk of prolonged opioid use.7,8 This 

agrees with prior work identifying younger age as a predictor of severe acute postoperative 

pain.46 Men are approximately 30% to 40% more likely to become new persistent opioid 

users after lung cancer resection.7,9 Patients with a substance abuse disorder are 1.3 times 

more likely to become new persistent opioid users.9 Not surprising, patients undergoing 

thoracotomy are at double the risk of new persistent opioid use compared with patients 

undergoing VATS.7

Patients undergoing curative intent surgery for cancer have a higher rate of new persistent 

opioid use than patients undergoing noncancer surgery, 10% vs 6% to 8%.9 Patients who 

have adjuvant therapy, either chemotherapy or radiation therapy, are two times more likely to 

be new persistent opioid users compared with patients who do not need adjuvant therapy and 

this is the strongest risk factor for persistent opioid use after lung cancer resection.7,9 The 

researchers hypothesized that psychological, emotional, and physical challenges associated 

with adjuvant therapy may exacerbate pain experienced by the patient after surgery. 
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Interestingly, neoadjuvant therapy was not a risk factor for persistent opioid use after lung 

cancer resection.7

In a large cohort study of patients aged more than 65 years who were undergoing major 

elective surgery (including thoracic surgical patients), pulmonary disease (OR 1.53), heart 

failure (OR 1.32), and diabetes mellitus (OR 1.15) were independent predictors of prolonged 

opioid use.8 In addition, preoperative use of angiotensin-converting enzyme inhibitors (OR 

1.26), a marker of heart failure, was independently associated with prolonged opioid use. 

Preoperative use of benzodiazepines and selective serotonin reuptake inhibitors was also an 

independent predictor of prolonged opioid use.8

Opioid Prescribing Patterns

Postoperative opioid prescribing practices of surgical teams are one contributor to new 

persistent opioid use. The proportion of prescriptions for patients undergoing surgery 

increased by 18%, and the mean oral morphine equivalent (OME) per prescription increased 

from 240 mg to 403 mg, from 2010 to 2016.47 In a systematic review of patients who 

underwent thoracic, orthopedic, obstetric, and general surgical operations, 67% to 92% of 

patients reported having unused opioids.48 There were some who did not fill the prescription 

(0% to 21%) whereas others filled it but did not take any opioids (7% to 14%). Overall, 42% 

to 71% of the pills prescribed after surgery went unused, with the top two reasons being 

adequate pain control and concern for side effects.48

In a retrospective study of outpatient general surgical operations, there was wide variation 

in the number of opioid pills prescribed both by operation and by provider.49 Follow-up 

surveys revealed that only 28.7% of the opioid pills prescribed were taken, indicating 

that 71.3% excess pills were prescribed.49 Similarly, in a statewide study of patients 

undergoing general and gynecologic operations, median consumption of opioids was 27% 

of the prescribed amount; patients were prescribed 150 OME (30 pills of hydrocodone/

acetaminophen 5.325 mg), but used a median of 9 pills.50 Furthermore, 24% took no opioids 

after surgery, and only 22% used all pills. Most importantly, quantity of opioid prescribed 

had the strongest association with postoperative consumption: for every 10 additional opioid 

pills prescribed, patients used 5.3 more pills.50 Lastly, patients who had moderate pain in the 

week after surgery used an additional 45 OME (9 pills), and patients who had severe pain 

used an additional 82 OME (16 pills) compared with patients with no pain; patients with 

minimal pain used a similar amount.50

These data suggest that a dual approach consisting of improving pain control in the first 

week after surgery and tailoring prescription practices has the potential to decrease opioid 

use after surgery. Opioid naïve patients undergoing cardiothoracic surgery (coronary artery 

bypass graft, aortic valve replacement, and lobectomy) who were prescribed more than 

465 mg OME at discharge were more likely to become new persistent opioid users.51 In 

a small, but informative survey of patients who had undergone thoracic surgery, 25% of 

patients took approximately half of the opioid pills prescribed, 32% took very few pills (5 or 

fewer), and 13% took none.52 Among patients who did not take all the prescribed pills, 70% 

had pain well controlled, 29% reported side effects, and 8% were concerned for becoming 
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addicted.52 Ideally, thoracic surgeons should collect multicenter data on whether patients are 

using the opioids prescribed, and if not, why. Although there are emerging data on opioid 

prescribing patterns for patients undergoing general surgery, more research is necessary to 

better understand prescribing patterns for patients undergoing thoracic surgery.

Prescribing Guidelines

Attention is on clinicians as opioids are obtained by either prescription or diversion. Overall, 

opioid prescribing has increased dramatically: in 2012, 82.5 opioid prescriptions were 

written per every 100 persons, which had quadrupled compared with 1999.53 In a study 

of a prescription drug monitoring program in San Diego County, surgeons accounted for 

10% of the total opioid prescriptions, and 91.6% of all prescriptions written by surgeons 

were for opioids.54 Clearly, there is room for improvement with regard to postoperative 

opioid prescribing. Several research groups are investigating the number of opioids needed 

by operation and are using this information to inform the development of prescribing 

guidelines.

Researchers in Michigan discovered that patients undergoing laparoscopic cholecystectomy 

received a median of 250 mg OME, but median use was 30 mg.14 They then used 

these data to develop a prescribing guideline that recommended 15 tablets hydrocodone/

acetaminophen 5/325 mg (OME 75 mg) or 15 tablets oxycodone 5 mg (OME 112.5 

mg) plus acetaminophen or ibuprofen as needed. After implementing these guidelines, the 

median amount of opioid prescribed decreased from 250 mg to 75 mg, with only 2.5% of 

patients requesting refills (similar to earlier requests); there was also no difference in median 

pain level during the first week after surgery.14

Similarly, researchers at Dartmouth educated surgeons on advising patients to use 

nonsteroidal antiinflammatory drugs and acetaminophen and provided recommendations 

on the number of opioid pills to prescribe according to general surgery operation.12 

After educating the surgeons, the number of pills and variability in prescribing decreased 

significantly. They estimated that 6170 pills would have been prescribed to 224 patients 

before the educational intervention, but after, only 2932 pills were prescribed, a 53% 

decrease.12 Impressively, only 1 patient requested a prescription refill. This same group 

studied opioid use in patients undergoing inpatient general surgical operations and 

determined that 85% of patients’ outpatient opioid requirements would be met following 

a guideline based on the number of opioid pills (based on oxycodone 5 mg tablet) taken the 

day before discharge.13 For patients who used no opioids on the day before discharge, no 

prescription is needed; for patients who took 1 to 3 pills, 15 pills should be prescribed; and 

for patients who took 4 or more pills, 30 pills should be prescribed.13

These findings demonstrate that surgeons can have a significant impact on the national 

opioid epidemic by reducing the number of opioids that are prescribed. These studies 

developed prescribing guidelines based on the amount of opioid pills needed to satisfy 

approximately 80% of the patients.12,13 Further investigation is needed to determine whether 

a more patient-centered prescribing approach is feasible. For example, Hill and colleagues13 

found that patients aged 60 years or more took fewer opioid pills than younger patients. 

Brown et al. Page 8

Ann Thorac Surg. Author manuscript; available in PMC 2024 September 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Furthermore, all of these studies excluded patients with chronic pain already taking opioids 

before surgery and patients with postoperative complications. Additional research is also 

needed to determine how best to prescribe opioids to patients who may need them most. 

Also, minimal patient-reported outcome measures were collected and, therefore, details on 

pain control from the patient’s perspective are incompletely determined. Lastly, these studies 

only included patients undergoing general surgical operations; they serve as an example 

of research needed for thoracic surgery. Although new persistent opioid use after thoracic 

surgery is both a public health and an individual patient issue, additional work investigating 

both chronic post-surgical pain and new persistent opioid use is important to determine how 

these two primary outcomes of interest interact.

Preoperative Expectation Setting and Education

Setting realistic expectations before surgery and educating patients on postoperative pain 

and pain management have an impact on a patient’s postoperative recovery. Educational 

initiatives can change patient behavior, empower patients to actively participate in their 

own care, and improve clinical outcomes.55 In addition, patients who receive structured 

educational interventions are more likely to follow through with their recommended therapy 

compared with patients who receive unstructured education.56 These concepts are not new. 

In 1964, the New England Journal of Medicine published a randomized controlled trial 

of patients undergoing major abdominal surgery.57 The night before surgery, patients in 

the intervention arm were informed about postoperative pain including duration, severity, 

and management of it by the anesthetist. They were also taught breathing and mobility 

techniques to control postoperative pain. On postoperative day 0, there was no difference in 

narcotic use between the two groups, but on each of the next 5 postoperative days, patients 

in the intervention arm used half the amount of narcotics and went home an average of 2.7 

days sooner than patients in the control group.57

Patients want more information about recovery after thoracic surgery and how to return 

to their baseline health after surgery.58 They often feel well informed before surgery but 

after discharge, feel less so regarding recovery and how to handle issues.58 There are 

discrepancies between the information health care professionals provide to patients before 

surgery and the information patients want.56 One study indicated that although pain and 

its management were discussed by most health care providers before surgery, patients 

indicated that the information was clear but not helpful.56 After discharge to home, patients 

wished that they had been better informed regarding pain before their surgery. That implies 

a disconnect in communication and expectations between surgeons and patients before 

surgery. One way to mitigate that is to solicit input from patients regarding what information 

they would find most relevant at different times throughout the perioperative period. For 

patient education to achieve the goal of empowering through knowledge and improving 

outcomes, information has to be perceived as relevant by the patient.56

Developing a preoperative intervention for expectation setting and education goes beyond 

simply providing information to patients and their caregivers. Identifying modifiable 

psychosocial factors that affect HRQOL is critical to the success of any preoperative 

intervention.59 Two such factors are social support and self-efficacy. Social support 
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encompasses several types of support including instrumental, informational, emotional, and 

companionship. Self-efficacy reflects self-confidence in one’s ability to carry out a behavior 

necessary to reach a desired goal. Additional research is needed to determine to what degree 

these factors affect HRQOL outcomes after lung cancer resection, and if so, how to leverage 

them in the perioperative period. Moreover, it has been demonstrated that social support 

prompts self-efficacy.59 In other words, patients with social support are more likely to feel 

empowered to care for themselves.

A newer paradigm for perioperative education and expectation setting is patient centered and 

relies on patient activation, which is a “patient’s willingness and ability to take independent 

actions to manage their health and care.”60 An example of this is a self-management 

program. Traditional patient education provides information but self-management programs 

increase patient activation and self-efficacy.61 Internet-based self-management programs 

have demonstrated significantly reduced pain and improved physical functioning in patients 

with fibromyalgia compared with patients receiving standard care.62 A comprehensive 

perioperative self-management program was developed and piloted for patients undergoing 

lung cancer resection and their family caregivers.63 Knowledge of the operation and 

emotional quality of life was improved in the intervention group.63 Importantly, the 

investigators developed the intervention and refined it with input from patients and their 

familial caregivers.

In conclusion, chronic pain and new persistent opioid use after thoracic surgery are 

important current problems, with research into each of these but minimal studies focusing 

on how the two interact. Equally important, we need to know more about how chronic pain 

affects HRQOL and physical function after thoracic surgery. Additional research is needed 

to determine how best to set expectations and provide information regarding expected 

pain burden, multimodal analgesia, and appropriate opioid use and risks to patients before 

surgery. Patient education should be taken one step further. Surgeons should ensure that 

patients become more knowledgeable about expected recovery and how to manage pain so 

that they can better engage in their own care. Once we have the answers to these questions, 

we will better understand how to implement a patient-centered approach to perioperative 

care.
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Figure 1. 
Risk factors for chronic postoperative pain and new persistent opioid use after thoracic 

surgery. *Opioid-naïve patients who filled opioid prescriptions in the 30 days before surgery. 

(LOS, length of stay; VATS, video-assisted thoracic surgery.)
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