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• This study assessed user response of an electronic system designed to self-report symptoms.
• Electronic postoperative symptom-tracking is feasible for patients undergoing ambulatory gynecologic cancer surgery.
• Symptom burden is high in the early postoperative period.
• Electronic patient-reported symptom-tracking reduces adverse events and urgent care/readmission rates and improves outcomes.
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Objective. To evaluate the feasibility of an electronic symptom-tracking platform for patients recovering from
ambulatory surgery.

Method.We assessed user response to an electronic system designed to self-report symptoms. Endpoints in-
cluded compliance, postoperative symptoms, patient satisfaction. An 8-item symptom inventory (pain, nausea,
vomiting, shortness of breath, fever, swelling, discharge, redness) was developed andmade available on postop-
erative days (POD) 2–6. Responses exceeding defined thresholds of severity triggered alerts to healthcare pro-
viders. Symptoms, alerts, actions taken, urgent care center (UCC) visits, hospital admissions were tracked until
POD 30. Patient satisfaction was evaluated on POD 7. A patient was defined as “responder” if at least 5/8 items
on at least 3 PODswere completed. The assessmentmethodwas deemed successful if 64/100 patients responded.

Results. 97/102 patients were evaluable; 65 met “responder” criteria (67% responder rate; 95% CI 57–76%).
321 surveys were completed (median 4/patient), 248 (77%) in ≤2 min. Involving caregivers and allowing addi-
tional symptom-reporting improved the responder rate to 72% (95% CI 58–84%).Most commonly-reportedmod-
erate, severe, very severe symptoms were pain, nausea, swelling; 71% reported moderate to very severe pain on
POD 2. Phone calls and adjustment ofmedications adequately addressedmost symptoms. Two patients (2%) pre-
sented at UCC before, 6 (6%) after, POD 6; 1 (1%) was admitted. Most agreed or strongly agreed that electronic
symptom-tracking was helpful, easy to use, and would recommend it to others.

Conclusion. Electronic symptom-tracking is feasible for patients undergoing ambulatory gynecologic cancer
surgery. Symptom burden is high in the early postoperative period. Addressing patient-reported symptoms in
a timely, automated manner may prevent severe downstream adverse events, reduce UCC visits and admission
rates, and improve outcomes.
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1. Introduction

Cancer and its treatment are highly morbid, and assessment of pa-
tient symptoms is a key part of oncology care. It has beenwidely recom-
mended that patient-reported outcomes (PROs) should be integrated
into patient management. Indeed, randomized trials have shown that
use of PROs for chemotherapy patients decreases morbidity and im-
proves survival, compared with routine care [1]; a similar randomized
trial showedbenefits of symptommanagement in patients after lung re-
section [2]. While the value of PROs has been demonstrated in random-
ized controlled trials, work is needed to refine their implementation
into clinical practice.

Surgery is associated with multiple symptoms and potentially seri-
ous complications in the postoperative period. Traditional manual sys-
tems for following up with patients after discharge and managing
postoperative concerns are error-prone due to delays and loss of impor-
tant information [3,4]. The process can be administratively inefficient,
incomplete, and may not reflect the patient's actual experience. There
is growing evidence that physicians tend to underestimate patient
symptoms, and that patients are often reluctant or forget to report im-
portant aspects of their health status on routine postoperative assess-
ments [5–14].

As the length of hospital stay continues to decrease, a greater pro-
portion of patients' recovery takes place at home,whichmakes compre-
hensive follow-up of symptoms logistically challenging. Addressing
patient-reported symptoms following surgery in a timely and auto-
matedmanner is known to prevent adverse downstreamevents, reduce
unnecessary urgent care visits and readmission rates, and ultimately
improve outcomes and reducehealth care costs [2,15–17].Wehave pre-
viously evaluated the use of a weekly web-based model of symptom
tracking in patients recovering from major gynecologic surgery [18].
The system was feasible. However weekly recall of symptoms was not
described as actionable or helpful by healthcare providers. The purpose
of our study was to evaluate the feasibility of tracking early postopera-
tive and daily patient self-reported symptoms in the ambulatory surgi-
cal population, with secondary specific aims being: (1) refine the
systembased on patient and provider feedback through an interim eval-
uation; (2) describe postoperative patient-reported symptoms in the
ambulatory population undergoing minimally invasive surgery;
(3) evaluate the impact of this tool on patient-provider communication,
urgent care center (UCC) visits and hospital re-admissions.
2. Methods

2.1. The electronic symptom inventory tool

This is an investigator-initiated single-arm study tracking PROs in
cancer patients undergoing ambulatory minimally invasive surgery.
The study was approved by the Institutional Review Board at Memorial
Sloan Kettering Cancer Center (MSKCC) and registered at ClinicalTrials.
gov (NCT02700256). Potentially eligible patients were identified from
the outpatient Gynecologic Oncology practices and informed consent
was obtained. The tool used was adopted from the National Cancer In-
stitute (NCI) Common Terminology Criteria for Adverse Events
(CTCAE). An 8-item symptom inventory was developed (Fig. 1). Seven
items were taken from the patient language adaption of the NCI
CTCAE (PRO-CTCAE) [12]: pain, nausea, vomiting, shortness-of-breath,
swelling, wound discharge and redness, with five response items rang-
ing from none to very severe. A yes / no question on fever was added.
The survey was administered in Web Survey Core, an institutional re-
source. Web Survey Core is a stand-alone site that creates secure elec-
tronic surveys for use in research. Patients received daily emails
reminders to complete the survey. After completing the survey, the pa-
tients received one of three feedback prompts. If all symptoms grades
were none or mild, patients were told their responses did not suggest
there was anything to worry about, and if they had any concerns to
please call the doctor's office. If at least one symptoms grade was mod-
erate, an email alert was sent to the doctor and nurse team. Patients
were told a nurse would be contacting them within one business day.
If at least one symptoms grade was severe or very severe, an email
alert was sent to the doctor and nurse team and patients were told to
call the doctor's office immediately, or an answering service if it was
after business hours. A brief 4-question satisfaction survey was sent to
patients on POD 7 adapted from the system usability scale (SUS) and
the Net Promoter Score (NPS).

2.2. The study population

Procedures targeted in this population included minimally invasive,
laparoscopic or robotic-assisted surgery planned as ambulatory proce-
dures on the Gynecology Service atMSKCC. Patient eligibility criteria in-
cluded: patients were scheduled to undergo ambulatory surgery;
patients had to be English-speaking, had to have a phone number or
email address, and had to express willingness to self-report postopera-
tive symptoms over an automated phone or online platform. Patients
had the choice to choose between the automated phone call or the on-
line web-based questionnaire.

2.3. Scheme of the pilot including interim analysis

On postoperative days (POD) 2 through 6, all patients were asked to
complete the symptom inventory (online or via automated phone
calls). If responses exceeded defined thresholds of severity, email alerts
were triggered to the healthcare providers. Postoperative symptoms,
alerts, actions taken, UCC visits and hospital admissions were tracked
(Supplementary Fig. S1). Patient satisfaction was evaluated on POD 7.
Separate semi-structured qualitative interviews were performed at
their respective postoperative visits. UCC visits and readmission were
tracked until POD 30.

A patient was defined as “responder” if she completed at least 5 of
the 8 symptom items on at least 3 of 6 days postoperatively. In keeping
with standards for the assessment of feasibility of online platforms the
symptom assessment method was deemed successful if 64 of the 100
patients responded [18]. With this decision rule, we had 86% power
and a type I error rate of 3.2% to detect a promising response rate of
70% versus an unpromising response rate of 50%. After defining feasibil-
ity and responder rate, we planned to enroll 100 patients on this study,
with a pre-defined interim analysis after 50 patients.

In the pre-planned interim analysis, patient and healthcare provider
feedback were used to make adjustments to the electronic symptom
monitoring. Due to under-use of the automated phone system in the ini-
tial phase (only 2 patients chose the automated phone call system), in
the second phase only the web-based platform was continued. Based
on semi-structured interviews and patient and provider feedback after
the first phase, patient caregivers were included in the system, and op-
portunity for additional patient-reported symptoms (free text) and
gradingwas incorporated. In addition, after the interim analysis patients
had the option to choose if they wished to be contacted by a healthcare
provider if a symptomwasmoderate (grade 3), and discharge paper in-
structions were enhanced to remind the patient about the electronic
symptom tracking.

Semi-structured patient interviews were conducted during follow-
up appointments and over the phone. A total of 71 (26 before and 45
after the interim analysis) were interviewed. Interviews were also con-
ducted with 4 nurses. Patient and nurse responses were manually re-
corded and later transcribed to an Access database. The responses
were categorized into sub-themes and then into larger themes by two
different coders.

http://ClinicalTrials.gov
http://ClinicalTrials.gov


Fig. 1. Symptom questionnaire interface with grading.
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3. Results

3.1. Patient characteristics

In total, 102 patients were consented and enrolled in the study pre-
operatively. Five were excluded from the study, due to cancellation of
surgery in 3 and conversion to laparotomy and admission in 2 patients.
Patient characteristics are shown in Table 1. Patients ranged in age from
25 to 83, with a median of 53 (Q1-Q3: 42–63). Forty (41%) patients en-
rolled in the study were diagnosed with endometrial hyperplasia or
uterine cancer. Other common indications for surgery were risk-
reducing surgery for hereditary breast and ovarian cancer syndrome
(HBOC) or Lynch syndrome (10%), or endocrine ablation for patients
with hormone receptor positive breast cancer (10%). The most com-
monly performed procedures included laparoscopic or robotic-assisted
hysterectomy, with or without salpingo-oophorectomy, with or with-
out sentinel lymph node mapping/sampling (61%); followed by laparo-
scopic salpingo-oophorectomy (36%). In total, 8 patients underwent
simultaneous breast reconstruction surgery at the time of the gyneco-
logic procedure.
3.2. Electronic symptom monitoring usage

Eighty-seven (90%) of 97 evaluable patients completed at least one
postoperative survey, and 65 completed at least 5 of 8 symptom items
on at least 3 days postoperatively, for a responder rate of 67% (95% CI:
57–76%), meeting our criterion for success (Table 2). Before the interim
analysis there were a total of 47 evaluable patients. Of these, 29 were
considered “responders”, for a responder percentage of 62% (95% CI:
47–74%). After the interim analysis, and after making adjustments to
the system, there were a total of 50 evaluable patients. Of these, 36
were considered “responders”, for a responder percentage of 72% (95%
CI: 57–84%). The difference in responder percentage before and after in-
terim analysis was not statistically significant (p = .4). A significantly
higher percentage of patients in the latter phase (96%) completed at
least one postoperative survey compared to patients in the initial
phase (83%) (p=.047). A total of 321 surveyswere completed (mean=
3.7 surveys per patients). Of these, 248 (77%) were completed in 2 min
or less.

Survey completion rates increased over the postoperative period.
Fifty-three (51%) of 97 evaluable patients completed the survey on



Table 1
Patient demographic and procedural data.

Characteristics Median (interquartile range)

Age at diagnosis (years) 53 (Q1-Q3: 42–63)

n (%)
Race
Asian 9 (9.3)
Black 4 (4.1)
Native American 1 (1.0)
White 76 (78.4)
Refused to report 7 (7.2)
Primary diagnosis 97 (100)
Uterine Cancer 32 (33.0)
Endometrial Hyperplasia 8 (8.2)
HBOC*, Lynch Syndrome 10 (10.3)
Benign ovarian mass 13 (13.4)
Leiomyoma/adenomyosis 10 (10.3)
Ovarian Cancer 5 (5.2)
Breast Cancer 10 (10.3)
Cervical dysplasia/cancer 2 (2.0)
Other 7 (7.2)

Procedures
Hysterectomya 59 (60.8)
Laparoscopic USOb/BSO 35 (36.1)
Other laparoscopy 3 (3.1)

Median (interquartile range)
Operative time (minutes) 117 (Q1-Q3: 77–155)
Estimated blood loss (mL) 25 (Q1-Q3: 20–50)

a Hysterectomy could have been performed with or without either bilateral salpingo-
oophorectomy (BSO) or lymph node sampling.

b Unilateral Salingo oophorectomy.

Table 2
Survey completion rates, urgent care visits, hospital admissions.

Number of surveys completed n (%)

0 10 (10%)
1 13 (13%)
2 9 (9%)
3 11 (11%)
4 13 (13%)
5 41 (42%)
Caregiver assistance used (n = 50) 33 (65%)
Urgent care visit 8 (8%)
Hospital admission 1 (1%)
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POD 2 compared with 72 (74%) who completed the survey on POD 6.
The difference in responder percentage was not statistically significant
(p= .4). Common reasons for not using the electronic symptommoni-
toring survey included being too tired, not remembering, or having
technical difficulties with the computer.

After the interim analysis patients were given the option to report
additional symptoms via free text. Of 48 patients who completed at
least one survey after the interim analysis, 20 (42%) reported additional
symptoms and 12 (25%) reported additional symptoms onmultiple sur-
veys.Most patients reported 1 additional symptom; however, 7 patients
reported 2 or more additional symptoms.

3.3. Patient-reported symptoms

Of the 87 patients who completed at least one survey, 75 (86%, 95%
CI: 77–93%) reported at least 1moderate or higher-grade symptom and
28 (32%; 95% CI: 23–43%) reported at least 1 severe or higher-grade
symptom. In total 2226 symptoms were reported; of those, 219 (9.8%)
were moderate to very severe symptoms (Fig. 2). Symptom severity
was highest on POD 2, with patients reporting an average of 18% of
the maximum possible symptom severity (Table 3.). The score de-
creased consistently over time to 7% on POD 6. The most commonly re-
ported postoperative symptoms included pain, nausea, and swelling. On
POD 2, 25 (29%) of 87 patients reported moderate pain, 13 (15%) re-
ported severe pain and 1 (1%) reported very severe pain. Severity of
pain decreased on subsequent days. Only 5 patients reported severe or
very severe pain after POD 2.

In total, 53 symptoms triggered phone calls to patients, addressing
moderate to very severe symptoms during the survey period. In a ma-
jority (51 symptoms) no action beyond the phone call was necessary.
Phone calls with review of symptoms and reinforcement of discharge
instructions were sufficient to address most symptoms adequately.
One patient was prescribed additional medication as a result of a
phone call, and 1 patient was advised to go to the UCC for further eval-
uation. After the interim analysis patients were given the option to
request contact through their healthcare provider for moderate symp-
toms. Sixteen percent requested contact for moderate symptoms and
84% did not want to be contacted for their moderate symptoms.

After the interim analysis patients had the opportunity to enter addi-
tional symptoms and grade their symptoms. Twenty of 50 patients re-
ported at least 1 additional symptom and 12 patients reported more
than 1 additional symptom. Fourteen reported symptoms were mild,
18 were moderate, and 7 were severe. Older patients (N50 years)
were twice as likely to report additional symptoms. Most additional
symptoms fell under the categories of pain, incision, gastrointestinal
function, dizziness and fatigue.

3.4. Urgent care center visits and readmissions

Of 97 evaluable patients, 8 (8.2%) presented at the UCC and 1 (1%)
was admitted to the hospital within 30 days after surgery. The median
time from surgery to UCC visit was 13 days (range: 2–27) postopera-
tively, with a majority of patients (n = 6) presenting after completion
of the electronic symptommonitoring survey (POD 6).

Two patients presented at the UCC during the survey. Of these, 1 pa-
tient who had undergone a laparoscopic bilateral salpingo-
oophorectomy for endocrine ablation presented on POD 3 with fever-
like symptoms; she was diagnosed with an upper respiratory infection
and discharged home with antibiotics. This patient did not use the sur-
vey until POD 4. The other patient, with a history of breast cancer and
BRCA mutation who underwent a robotic total laparoscopic hysterec-
tomy and bilateral salpingo-oophorectomy in combination with a
breast expander exchange, presented to UCC for reported severe pain
and moderate shortness of breath with fever-like symptoms on POD
2; as a result of the survey, she was contacted and advised to come to
UCC. A CT scanwasperformed anddid not reveal any signs of abdominal
infection or pulmonary embolus. The patient was sent home and ad-
vised to use incentive spirometry.

Of the 6 patients who presented to UCC after the survey period but
b30 days postoperatively, 2 presented with fever (1 on POD 20, the
other on POD 11), 1 presented with vaginal bleeding (POD 19), 1 pre-
sented with abdominal pain (POD 27) and 1 presented with jaw pain
(POD 7). One patient called with low appetite on POD 14, a swelling at
the surgical incision and nausea on PODs 16 and 18 and was prompted
to come to UCC; she was found to have a hematoma requiring admis-
sion, drainage and antibiotic treatment. Symptom severity was not a
significant predictor of UCC visits (p = .8).

3.5. Qualitative patient feedback

On POD7 patients were asked to fill out a patient satisfaction survey.
Responses were received from 74 patients. Most agreed or strongly
agreed that the electronic survey was helpful (n = 5, 74%), consistent
(n = 57, 80%), easy to use (n = 64, 86%), and would recommend it to
others (n = 54, 73%) (Fig. 3). Semi-structured patient interviews were
conducted during follow-up appointments and over the phone. Patients
reported that the surveys made them feel that they had not been



Fig. 2. Patient-reported symptoms after minimally invasive ambulatory surgery.

Table 3
The symptom total summary score.

POD n Mean score (SD)

2 53 17.7 (9.1)
3 61 11.8 (6.6)
4 70 10.3 (7.1)
5 65 8.0 (6.1)
6 71 6.9 (4.9)

The Symptom Total Summary Score was calculated for each patient by summing the
symptom scores for a given POD, and then transforming the score so that it ranges from
0 (no symptoms) to 100 (worst possible rating for every symptom). This type of score is
sometimes called a “POMP” score (Percent Of Maximum Possible), and it is a convenient
way to quantify a patient-reported outcome into a meaningful metric with an intuitive
interpretation.
For example, in the table, the POD2meanof 17.7which indicates that patients reported an
average of 17.7% of the maximum possible symptomatology on the survey. This consis-
tently decreased over time to a low of 6.9% at POD 6.
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forgotten. “It made me feel like I wasn't alone.” (Patient 28) In addition
to feeling cared for, patients found that the survey provided context as
to whether their symptoms were normal. “[The survey] was helpful to
pinpoint how I'm feeling, and it was good to know I'm okay.” (Patient
39) Knowing they would be contacted if they were experiencing some-
thing abnormalwas very comforting for patients. “I didn't have toworry
that anything was wrong because if I had a complication I would have
been contacted.” (Patient 5).

Patients reported faster communication through use of the survey.
Patients often delay contacting their clinician due to uncertainty over
whether their symptomswarrant a call, or guilt about bothering a clini-
cian. “People feel bad about calling a doctor, this [survey] removes that
burden.” (Patient 25). This allowed the clinicians to respond in real time.
“[The] doctor's office was awesome, they responded within minutes of
reporting a symptom.” (Patient 20).

Patients reported that the 8 symptom items were “too limiting” and
wanted to enter their own symptoms. After the interim analysis,
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patients were given the ability to enter up to 3 free-text symptoms. Pa-
tients reported the free-text options to be a useful way to engage with
their care team. “I commented on swelling Iwas experiencing. I had sur-
gery on anovary andhad a heavier than expectedperiod. I found it help-
ful to enter my own symptoms.” (Patient 13).

The feedback on caregivers revealed that caregivers played many
different roles in patient adherence. For some patients, a caregiver
acted as a facilitator of adherence. “[He] played a big role, he would
bring the computer upstairs and we would do it together.” (Patient
42) Other patients were completely self-sufficient and did not require
a caregiver's aid. Some caregivers actively chose not to remind the pa-
tient so as to not overburden them during their early recovery.

Patients found that adding reminders about the survey to the dis-
charge papers were unhelpful. Patients felt overwhelmed by the
amount of paper information that was given to them: “I couldn't find
them, wasn't helpful at all. I was given too much stuff at discharge, it
was overwhelming.” (Patient 31) In some cases, the papers ended up
in the hands of a family member and never made it into the hands of
a patient. One patient, when shown an example of what discharge pa-
pers looked like, said “I never saw them, maybe my sister got them.”
(Patient 10).

4. Discussion

The goal of this pilot study was to test an electronic postoperative
symptom-tracking platform and determine its clinical usefulness in
the first week after surgery for patients undergoing minimally invasive
ambulatory surgery.We developed an 8-item symptom inventory using
items from the patient language adaption of the NCI CTCAE (PRO-
CTCAE) including pain, nausea, vomiting, shortness-of-breath, swelling,
discharge and redness, with the addition of fever. In total, 65 patients
completed at least 3 of the 8 symptom items after discharge on at
least 3 days postoperatively, meeting our primary feasibility endpoint.

In this study, patient-reported symptom severity was high in the
early postoperative period after minimally invasive surgery, with over
two-thirds reporting moderate to very severe symptoms on POD 2.
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The most commonly reported moderate, severe and very severe symp-
toms included pain, nausea, and swelling, with 71% of patients reporting
moderate to very severe pain on POD 2. Phone calls with review or ad-
justment of supportive medications were sufficient to address most
symptoms adequately.

This information can be used to educate patients preoperatively and
prepare them more realistically when planning minimally invasive gy-
necologic surgery. In addition, this information can be used to give pa-
tients normative feedback when they report a symptom after surgery
resulting in reassurance, fewer phone calls and fewer unnecessary
UCC visits, and at the same time identify severe complications early. In
contrast to our previous study [18], we believe that the early postoper-
ative daily recall of symptoms in the current study is more accurate and
clinically more useful and actionable than a weekly recall of symptoms.

This study gives us the opportunity to plan future clinical trials ad-
dressing postoperative symptoms. While we have demonstrated feasi-
bility of an early and daily postoperative symptom tracking system
after minimally invasive surgery, several limitations need to be
discussed. Only 8 patients experienced symptoms prompting an UCC
visit. Most of the UCC visits were after the 6-day symptom-tracking
was completed. Severity of symptoms reported during the symptom-
tracking period was not associated with UCC visits. Longer symptom-
tracking and more patients and events may improve prediction of un-
planned UCC visits in future studies [19].

Another limitation is that the PRO-CTCEA was mainly designed and
studied to address chemotherapy-associated toxicity. Its usefulness in
patients recovering from surgery is less established and may not have
appropriate discretion as an instrument for surgical pain. While there
are broad categories of PROs (domains of well-being include physical,
functional, emotional and social), disease-specific symptoms after spe-
cific surgical procedures may be better defined with qualitative feed-
back from the patient. Additionally, specific tools to address different
domainsmust be investigated and tailored to a population. For example,
pain after minimally invasive surgery may be related to incisions but
also to CO2 gas insufflation, with referred pain to the upper abdomen,
shoulders, neck and chest. These symptomsmay not be adequately cap-
tured with the symptom inventory used in this study, and patient feed-
back will help us develop more accurate descriptions of specific
postoperative symptoms in the future. In addition, postoperative symp-
toms are dependent on the nature of surgery and individual patient
characteristics. For example, the removal of both ovaries can result in
menopausal symptoms in younger premenopausal patients, in addition
to surgery-related symptoms. Hot flashes can be interpreted as chills
and fever (which happened in this study) and may result in unneces-
sary interventions. For that reason, we have included patient feedback
and given patients the opportunity to describe and grade their symp-
toms in their own way. This has improved response rates and was gen-
erally well received. Although there is commonality among all
postoperative patients, patient demographics, disease- and treatment-
specific toxicities, and duration of treatment impact PROs. This study
did not apply a rigorous methodology for qualitative interviews as this
was not our primary goal. Future studies may analyze patient-
reported symptoms specific to procedures and patient characteristics
and integrate these into clinical trials as endpoints [20,21].

More data will result in a more accurate representation of symp-
toms after surgery among specific patient populations. This will in-
form patients preoperatively and when they recover from surgery.
Normative feedback may reassure patients during recovery from sur-
gery, but also identify outliers who are not experiencing the same
symptoms with the same severity as the majority. The study was per-
formed in an urban setting, and generalizability to other parts of the
country or the world may be difficult due to differences in access to
the internet. However, the Coronavirus 2019 pandemic has seen an
unprecedented accelerated expansion of telehealth across the globe
[22] and access to web-based communication tools is expanding
worldwide.
In conclusion, daily postoperative electronic postoperative
symptom-tracking is feasible for patients undergoing ambulatory gyne-
cologic cancer surgery. Symptom burden is high in the early postopera-
tive period. Addressing patient-reported symptoms following surgery
in a timely and automatedmanner may improve patient-provider com-
munication and prevent severe downstream adverse events, reduce ur-
gent care visits and admission rates, and ultimately improve outcomes.
The next steps will be to integrate daily self-reporting into our routine
care, refine the instruments used specifically relating to procedures per-
formed, and incorporate healthcare provider feedback. The future web-
based electronic symptommonitoring after minimally invasive surgery
should cover a longer period than 6 days after surgery and introduce the
possibility of entering and grading patient-generated symptoms, with
the goals of reducing unscheduled UCC visits and readmissions and im-
proving quality of life. In addition, the role of caregivers in this setting
can be explored further to assess how best to engage them.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ygyno.2020.07.004.
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