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Introduction

Pain has been described as among the worst and most 
prevalent symptoms of cancer and its treatments (1-4). 
Pain has also been associated with longer recovery time (5), 
higher postoperative readmission rates (6), and interference 
with patients’ daily activities, wellbeing, and enjoyment of 

life (3,7,8), as well as their social surroundings including 
family and caregivers (3,8).

Pain is a subjective feeling that may result from the 
activation of nociceptors by noxious stimuli such as 
tissue damage (e.g., surgery), and is often followed by 
hyperalgesia (a heightened response to noxious stimuli) 
and/or allodynia (a feeling of pain induced by normally 
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non-noxious stimuli) (9). Acute pain may also have the 
potential to become chronic (10), sometimes persisting 
long after surgery and adding to the long-term morbidity 
and interference with daily life (9,11-15).

In spite of advancements in the field of pain management 
and the availability of tools to alleviate this distressing 
symptom, pain continues to be undermanaged in cancer 
patients (3,4,7,8,16,17). In many of these individuals, pain 
intensity is often moderate to severe (1,3,4,7).

In  gynecology  and gynecologic  oncology,  the 
introduction of laparoscopy has significantly reduced 
postoperative pain in patients in whom the technique 
is feasible (18,19). Robotically-assisted surgery has 
facilitated the practice of minimally invasive surgery, 
allowing an increasing number of patients to benefit from 
the procedure. Some groups have shown similar benefits 
for robotic surgery with respect to postoperative pain 
reduction (20,21), though studies have mostly focused 
on the immediate postoperative period without assessing 
preoperative pain or the long-term impact of surgery.

Results from our pilot study demonstrated that two 
thirds of patients reported feeling no pain by the first 
postoperative visit after robotic surgery (at three to four 
weeks) for the treatment of endometrial cancer (22).  
Limitations of our pilot study included the lack of a 
preoperative baseline questionnaire and the use of a 
questionnaire that had not been validated (22). In the 
current study, we address these limitations to better describe 
the short- and long-term impact of robotic surgery on pain 
and its interference with daily life in women treated for 
gynecologic cancer. The secondary objective is to describe 
patients’ satisfaction with their surgery.

Methods

All consecutive patients planning to undergo robotic 
surgery for the treatment of a suspected gynecologic cancer 
between December 2009 and December 2012 were invited 
to participate in this prospective study (23). During the 
preoperative clinic visit, participants were given an informed 
consent form and a questionnaire assessing baseline self-
reported outcomes including levels of pain. Postoperative 
questionnaires were handed or mailed to participants in 
the short term (one week and three weeks) and long term 
(three, six, and twelve months) after surgery. Patients were 
excluded if their surgery was converted to laparotomy (n=14) 
or if they were re-operated by laparotomy prior to being 
discharged from the hospital (n=1).

Pain was evaluated using the brief pain inventory 
(BPI) (24,25). This validated questionnaire asks if 
participants feel pain “other than everyday kinds of 
pain” and if they are taking any treatments for their 
pain. Treatments for pain were categorized as no 
treatments, NSAIDs or Acetaminophen, opioids or 
opioid-containing medications (e.g., codeine, morphine, 
acetaminophen-codeine combination, etc.), physical 
therapy (e.g., massage, physiotherapy, etc.), alternative 
medicine (naturopathy, homeopathy, acupuncture), and/
or other. The BPI asks participants to rate the pain 
they felt in the last 24 hours at their worst, least, on the 
average, and in that moment on a scale of 0 to 10 from 
no pain to worst imaginable pain. The four answers are 
averaged to give a pain severity score (24), and can be 
reported as mild (scores 1–4), moderate (scores 5–6),  
or severe (scores 7–10) (26). The BPI assesses how pain 
interfered, on a scale of 0 to 10, with different aspects of 
life: general activity, mood, walking ability, normal work, 
relations with other people, sleep, and enjoyment of life. 
Scores are averaged to give an overall pain interference 
score (24). Based on the guidelines (24), pain severity scores 
were only calculated if all four component questions were 
answered, and pain interference scores were only calculated 
if more than half of the questions were answered. To remain 
conservative, if participants circled more than one answer 
or were between two values on any of the numerical rating 
scales, only the worst score was counted.

Included in the postoperative questionnaires were a 
series of questions related to patients’ satisfaction with the 
surgery. Patients were asked to rate their satisfaction with 
their recovery time as well as with their surgery overall on 
a scale of 0 to 10 from not at all to completely satisfied. In 
addition, participants were asked to rate, on a scale of 1 to 4 
from not at all to very much, to what extent the surgery met 
their expectations and whether they would recommend the 
surgery to someone in similar circumstances.

The study was approved by the Jewish General Hospital’s 
Research Ethics Office (protocol #09-123) and informed 
consent was obtained from all patients.

Statistical analysis

Responses to questionnaires were recorded on Microsoft 
Excel 2003, statistical analysis was performed using STATA 
13 (StataCorp), and figures were produced in Excel. 
Pain outcomes were regressed against the timing of the 
questionnaires using univariate logistic and linear models 
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as well as stepwise multiple logistic and linear regression 
models to control for the timing of the questionnaires, 
primary suspected tumor site, age (<70 vs. ≥70 years 
old), body mass index (BMI), marital status, and highest 
education level attained. For logistic regressions, odds ratios 
were shown as OR [95% confidence interval (CI)], and for 
linear regressions, beta coefficients were shown as β (95% 
CI). The Wilcoxon Sign Rank test and the McNemar test 
were used, where appropriate, to compare postoperative 
pain responses to baseline scores. Statistical significance was 
defined as P<0.05 throughout the study.

Results

Baseline characteristics

Patient demographics and lifestyle habits are shown in 
Table 1. Two thirds of patients (n=245, 67%) were treated 
for a suspected endometrial cancer on endometrial biopsy. 
Beginning one year after the start of our robotics program, 
patients with an ovarian tumor were carefully selected for 
robotic surgery, representing 22% of subjects in the current 
analysis. One hundred fifty-seven patients (43%) were 
obese. The mean age was 61 years old (±13 years) and 23% 
were elderly (70 years or older). More than half of patients 
(56%) reported a college or university degree. Most patients 
reported being in a relationship (64%), and the majority 
(78%) had children.

General pain & treatments for pain

The first item on the BPI asks whether patients have any 
pain other than “everyday kinds of pain”. More patients 
reported pain at the one-week follow-up compared to 

Table 1 Patient demographic and lifestyle habits

Characters n (N=367) (%)

Suspected or confirmed tumor site

Uterus 245 (67%)

Ovaries, fallopian tubes, peritoneum 79 (22%)

Cervix 43 (12%)

BMI

<30 210 (57%)

30.0–39.9 105 (29%)

≥40 52 (14%)

Highest education level*

Elementary 27 (7%)

Secondary 112 (31%)

College/university 205 (56%)

No answer 23 (6%)

Current relationship status

Married 198 (54%)

Cohabitating 26 (7%)

Dating 12 (3%)

Single, widowed, divorced 118 (32%)

No answer 13 (4%)

Children

Yes 287 (78%)

No 27 (7%)

No answer 53 (14%)

Alcohol drinking habits

None 154 (42%)

Occasionally 69 (19%)

1–3/week 57 (16%)

≥4/week 62 (17%)

No answer 25 (7%)

Cigarette consumption

None 316 (86%)

Very few or rarely 1 (0%)

1–5/day 7 (2%)

6–10/day 8 (2%)

>10/day 14 (4%)

No answer 21 (6%)

Table 1 (continued)

Table 1 (continued)

Characters n (N=367) (%)

Exercising habits

Never 135 (37%)

≤5 times per month 8 (2%)

1–4 times per week 124 (34%)

≥5 times per week 68 (19%)

No answer 32 (9%)

*, subjects who only reported years of schooling were 
categorized accordingly.
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baseline (42% at baseline vs. 58% by the first week, 
P=0.002), and this returned to baseline within three weeks 
after surgery (40%, P=0.7), and remained statistically non-
significant for the remaining follow-ups.

Whether or not patients reported pain was regressed 
against the time since surgery in a univariate analysis. At the 
one-week follow-up, patients were close to twice as likely 
to report pain [OR =1.9 (1.3–2.8), P=0.002]. By the three-
week follow-up, the likelihood of patients reporting pain 
had already returned to baseline [OR =0.9 (0.6–1.4), P=0.6], 
and this was sustained until one year after surgery. As shown 
in Table 2, similar results were obtained after controlling 
for demographic and clinical factors (diagnosis, elderly 
status, obesity, educational status, and marital status): the 
likelihood of reporting pain increased by the first week  
[OR =2.18 (1.54–3.08), P<0.001] and returned to baseline 
by the second follow-up three weeks after surgery (P=0.81).

Patients who had more than a high school education 
were less likely to report pain other than everyday kinds 
of pain [OR =0.61 (0.45–0.82), P=0.001] and patients 
undergoing surgery for the diagnosis of cervical cancer 
were more likely to do so than those with a diagnosis of 
endometrial cancer [OR =1.92 (1.25–2.95), P=0.003]. The 
remaining factors in the model were not significant.

When asked whether or not they were taking treatments 
for their pain, more patients reported taking pain 
medications at their one-week follow up compared to 
baseline (73% at one week compared to 31% at baseline, 
P<0.0001), again returning to baseline by the three-week 
follow-up (33%, P=0.3).

In the univariate analysis, the use of treatments for pain 
was associated with the one-week follow-up [OR =5.92 
(4.12–8.50), P<0.001], returning to baseline within three 
weeks of surgery [OR =1.1 (0.6–1.8), P=0.8]. Similar results 
were obtained after controlling for the aforementioned 
baseline variables, and none were significantly associated 
with whether treatments were taken for pain.

Figure 1 illustrates the types of treatments patients 
reported taking for pain across time points. Treatments 
were divided into none, NSAIDs and/or acetaminophen, 
and opioids. Before surgery, 69% of patients were not 
taking treatments for pain, 29% were using NSAIDs, and 
2% took opioid-containing medications. By one week, 
these changed to 27%, 70%, and 11%, respectively, and 
returned close to baseline by three weeks: 67%, 30%, and 
5%, respectively. Percentages sum up to over 100% due to 
overlap between those taking both NSAIDs and opioid-
containing medications. Few patients (<4% at each time 

point) also described employing physical therapy, alternative 
medicine, or other means of pain management.

Pain severity & pain interference

Pain severity and interference were higher at the one-
week follow-up [β =0.56 (0.23–0.90), P=0.001, and β =1.27 
(0.90–1.65), P<0.001, respectively] but returned to baseline 
by three weeks [β =−0.2 (−0.7–0.3), P=0.21, and β =−0.3 
(−0.8–0.3), P=0.65, respectively].

The stepwise linear regression analyses for pain severity 
and interference are tabulated in Table 2. Similar results 
were obtained after controlling for baseline factors: higher 
pain severity and interference were significantly associated 
with the one-week follow-up (P=0.001 for pain severity; 
P<0.001 for pain interference), returning to baseline by 
the three-week follow-up. Educational status was also a 
significant factor, with higher education associated with less 
pain severity (P<0.001) and interference (P=0.003). Patients 
treated for a cervical cancer were also associated with higher 
pain severity scores (P=0.009) while patients with morbid 
obesity (BMI greater than or equal to 40 kg/m2) were 
associated with greater pain interference (P=0.04).

Figure 2 shows the change in mean pain severity scores 
over time as well as the proportions of patients reporting 
the different levels of pain severity (no pain, mild, moderate, 
or severe pain). Pain severity and pain interference scores 
at each postoperative time point were compared to baseline 
using the Wilcoxon signed rank test. Both pain severity and 
interference increased by the one-week follow-up (P=0.02 
and P=0.0001, respectively) but returned to baseline within 
three weeks (P=0.6 and P=0.2).

Pain severity and pain interference were found to be 
strongly correlated (r=0.67, P<0.001).

Satisfaction with surgery

Patients’ overall satisfaction with their surgery at one week 
and at three weeks after surgery is illustrated in Figure 3. 
By the first week, the mean overall satisfaction score was 
9.1 out of 10 (median and modal score of 10 or completely 
satisfied) and patients reported being satisfied with their 
recovery time following their surgery (mean score of 8.3; 
median of 9; mode of 10). By week three, the mean scores 
were 9.5 and 8.9, respectively, and 95% of respondents 
rated their overall satisfaction at 8 or higher.

Regarding whether the surgery met their expectations 
by the one-week follow-up, the mean score was 3.7 out 
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Figure 1 Treatments for pain over time following robotic surgery.

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
Before surgery 1 week  

after surgery
3 weeks  

after surgery
3 months  

after surgery
6 months  

after surgery
12 months  

after surgery

NSAIDs
Opioids

Figure 2 Mean pain severity and pain severity rating following robotic surgery. Pain severity scores from the brief pain inventory (BPI) were 
grouped as follows: 0 (none), 1–4 (mild), 5–6 (moderate), 7–10 (severe). *, P<0.05 (mean pain severity score compared to baseline).
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of 4 (median and mode of 4 or very much). Most patients 
would also recommend the surgery to someone in similar 
circumstances with a mean score of 3.9 (median and 
mode of 4).

Following the first week, the median scores on the 
above dimensions of satisfaction were the maximum value 
(i.e., 10 or 4 depending on the question) for all subsequent 
follow-ups.

Sensitivity analysis

In order to control for variability in surgical procedures and 
the presence of malignancy on final pathology, the analysis 

was repeated after removing patients with no cancer (n=66, 
18%) and/or those who did not have a hysterectomy (n=35, 
10%). Similar results were obtained with pain scores 
returning to baseline by three weeks after surgery. Of 
note is that across the multivariable regression models, a 
diagnosis of ovarian cancer became significantly associated 
with increased pain scores.

Discussion

Our findings show that pain outcomes tended to increase 
at the first follow-up one week after robotic surgery but 
returned to baseline within three weeks of surgery. Even in 
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the short term after surgery, the majority of patients were 
satisfied with the surgery, and did not require narcotics 
(89%); NSAIDs and/or acetaminophen seemed sufficient 
for pain control. This is consistent with our previous 
publication on a matched historical cohort of patients 
treated for endometrial cancer by laparotomy, showing 
that patients who underwent robotic surgery used less 
analgesics, including significantly less opioids, and were 
much less likely to be given patient-controlled analgesia in 
the immediate postoperative period (27).

The landmark tr ia l  LAP2 compared outcomes 
between laparotomy and laparoscopy for the staging of 
early endometrial cancer (18). The study set a precedent 
for laparoscopy as a less invasive approach to reduce 
postoperative pain, as measured using items from the BPI, 
with pain severity measured using worst and least pain (18). 
While differences in pain scores between treatment arms 
were compared for statistical significance, pain scores over 
time were not compared to baseline to measure the impact 
of surgery over time. Still, the magnitude of the changes 
in pain scores is noteworthy. We recalculated pain severity 
and interference scores among patients who were diagnosed 
with a confirmed endometrial cancer, using the same 
methodology as in the LAP2 study. Caution should be taken 
in interpreting these differences in pain scores across two 
different studies and study populations, however the robotic 
cohort presented in this manuscript exhibited an increase in 
pain severity of 24% from baseline to the one-week follow-
up, and, by three weeks, pain severity scores were already 
less than pre-surgery levels (13% decrease). In contrast, 
pain severity more than doubled in the laparoscopy and 

laparotomy arms in LAP2’s intention-to-treat analysis 
(150% increase from baseline to one week after surgery), 
and were still higher at three weeks (close to 50% increase 
from baseline) (18). Similarly so for pain interference, our 
robotic cohort noted a 58% increase in pain interference 
from baseline to one week after surgery, reaching lower 
than pre-surgery levels by three weeks (6% decrease). 
In the LAP2 cohorts, those assigned to laparoscopy and 
laparotomy reported an over 200% increase in pain 
interference by one week after surgery, and by three weeks, 
pain interference scores were still over double pre-surgery 
levels (18).

Using the SF-36 bodily pain subscale, another study 
indicated worse mean bodily pain scores by the six-week 
follow-up in comparison to baseline in both the laparotomy 
and laparoscopy groups, though these were not compared to 
baseline for statistical significance (28). In a study combining 
both benign and malignant gynecologic cases (20),  
and in a study on benign gynecologic cases only (29), no 
significant differences in pain scores were observed between 
laparoscopy and robotic surgery.

In our sample, patients with more than a high school 
education were significantly less likely to report pain 
other than everyday kinds of pain (P=0.001) and were 
associated with significantly less pain severity (P<0.001) 
and interference with daily life (P=0.003). van den Beuken-
van Everdingen et al. [2007] reported on the prevalence, 
severity, and adequacy of treatment for pain among patients 
with cancer (4). In accordance with our findings, age and 
marital status were not significantly associated with the 
prevalence of pain, while patients with lower education 

Figure 3 Overall satisfaction with surgery at one week and three weeks postoperatively.
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levels were associated with a higher risk of pain (4).
BMI was not significantly associated with patients’ 

reporting of pain, use of treatments for pain, or pain 
severity. This supports findings from our pilot study where 
we reported no impact of BMI on analgesic use (22). 
However, in the current study, a BMI of 40 kg/m2 or higher 
was associated with greater interference of pain with daily 
life. Our pilot study also demonstrated a significant impact 
of age on the reporting of pain after surgery with a greater 
proportion of younger patients reporting no pain (22). With 
the introduction of a baseline questionnaire in the current 
study, we found that elderly status was not significantly 
associated with any of the pain outcomes. Additionally, as 
in the current study, participants in our pilot analysis also 
reported high levels of satisfaction with the surgery (22).

Limitations of the current study include incomplete as 
well as missing questionnaires, a challenge of many survey-
based studies (Table S1). While only few patients who 
completed the pain questionnaires did not provide valid 
assessments, the pain severity and interference analyses were 
repeated without excluding patients with incomplete data, 
and this yielded similar results. Moreover, while a validated 
and reliable instrument was used for the pain assessment, 
the satisfaction survey was not a validated questionnaire 
and respondents’ satisfaction could have been influenced by 
other aspects of their care apart from the robotic surgery. 
However, while capturing the patient experience has its 
challenges (30), we included the questions to generate 
feedback and to incorporate broader measures of the 
quality of surgical care from the patients’ perspectives. In 
addition, the current study focuses on patient-reported 
outcomes following robotic surgery; patients treated via 
laparotomy or laparoscopy were not included. At the time 
robotics was being rolled out in our division, up to 15% 
of all hysterectomies for a gynecologic cancer were done 
by laparoscopy (manuscript in submission, January 2019). 
Since then, rates of minimally invasive surgery reached over 
90% due to the use of the robotics platform (manuscript in 
submission, January 2019). Another limitation is that this 
study was limited to a single tertiary hospital in Canada 
and some have reported on differences in patient-reported 
pain and pain management across different countries as 
well as ethnicities (31,32). For example, in comparison to 
Australian patients evaluated for post-surgical pain and 
opioid requirements after major abdominal surgeries, 
Chinese patients in Hong Kong were found to be associated 
with higher pain severity yet lower opioid consumption, 
which the authors attributed in part to potential differences 

in susceptibility to opioid-induced side effects (31) as well as 
the possibility that patients may appear to be more stoic and 
less likely to complain about pain in Chinese culture (31,33). 
Coupled with an increasing incidence of gynecologic cancers 
over time (34) as well as a booming use of surgical robotics in 
China (35,36), the methodological approach and implications 
of the study’s results may be relevant to other settings.

The findings from the current study support results from 
a previous study demonstrating a return to overall health-
related quality of life within the three-week follow-up after 
robotic surgery (23). Future studies evaluating quality of life 
and pain following robotic surgery could consider assessing 
patient-reported outcomes sooner than three weeks after 
surgery.

Patients have ranked pain as among the worst postoperative 
outcomes they would hope to avoid (37,38), and the results 
from the current study could help alleviate some of the 
worry patients experience with regard to postoperative pain 
expectations following robotic surgery.

In conclusion, the current study shows that robotic 
surgery for the treatment of gynecologic cancers results in a 
minimal impact on patient-rated pain, little narcotic use, and 
positive satisfaction in the short and long term after surgery.
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Table S1 Valid responses to brief pain inventory (BPI) and satisfaction questions before and after robotic surgery

Time point

Pain other than everyday  
kinds of pain

Taking treatment(s) for pain Pain severity [0–10] Pain interference [0–10]
Satisfaction with recovery  

time [0–10]
Satisfaction with surgery  

overall [0–10]
Surgery met  

expectations [1–4]
Would recommend  

surgery to others [1–4]

n (%) n (%) n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD)

Before surgery 193 42.5 156 31.4 164 1.8 (2.1) 149 1.8 (2.5) NA NA NA NA

1 week after surgery 203 58.1 200 73 198 2.3 (2.0) 202 2.9 (2.7) 210 8.3 (1.8) 213 9.1 (1.4) 208 3.7 (0.5) 210 3.8 (0.5)

3 weeks after surgery 126 39.7 121 33.1 117 1.6 (1.9) 128 1.5 (2.0) 137 8.9 (1.7) 137 9.5 (1.1) 133 3.8 (0.5) 137 3.9 (0.3)

3 months after surgery 205 34.2 179 35.8 190 1.8 (2.3) 187 1.8 (2.4) 222 8.9 (1.8) 222 9.4 (1.3) 215 3.7 (0.5) 220 3.9 (0.3)

6 months after surgery 142 39.4 121 28.9 128 1.7 (2.3) 130 1.6 (2.3) 151 9.0 (1.8) 149 9.3 (1.7) 146 3.7 (0.6) 150 3.9 (0.4)

12 months after surgery 103 31.1 82 30.5 92 1.9 (2.3) 89 1.6 (2.2) 110 9.1 (1.5) 109 9.5 (1.1) 107 3.8 (0.5) 108 3.9 (0.4)
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