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Background: The Coronavirus pandemic outbreak in 2019 and the saturation of healthcare system led to
an increased use of digital tools for surveillance. In this study we described our experience using telemedicine to follow-up on patients with intraductal papillary mucinous neoplasms during the COVID-19
era and analyze those factors associated to patients’ satisfaction.
Methods: This 1-year retrospective observational study enrolled patients with intraductal papillary
mucinous neoplasms followed-up by telemedicine during COVID-19 outbreak. Patients with high-risk
features needing on-site physical examination or declining remote follow-up were excluded.
A 13-question survey was conducted; demographic, geographic, and employment information was
collected. Univariate and multivariate analyses were performed to evaluate those factors associated to
patients’ satisfaction.
Results: Out of 287, a total of 177 patients with intraductal papillary mucinous neoplasms were included:
the mean age was 69 (44e87) years and the male/female ratio was 0.78. A total of 80 (45.2%) patients had
previously experienced abdominal pain. Most patients (85.3%) were satisﬁed with telemedicine: at
univariate analysis, age 70 years (P ¼ .007), retirement (P ¼ .001), and absence of previous abdominal
pain (P ¼ .05) were signiﬁcantly associated with patient satisfaction. At multivariate analysis, the absence
of previous abdominal pain was the only factor independently associated with patient satisfaction (odds
ratio 5.964, 95% conﬁdence interval 2.21e16.11, P < .001).
Conclusion: Telemedicine allows a new follow-up strategy that can be used in selected patients with
intraductal papillary mucinous neoplasms. The absence of previous abdominal pain is associated with
patient satisfaction during follow-up. Further studies are needed to evaluate safety of remote follow-up
in patients with intraductal papillary mucinous neoplasms.
© 2022 Elsevier Inc. All rights reserved.

Introduction
The COVID-19 outbreak produced devastating consequences on
patients, health systems, and economies worldwide1 requiring
extraordinary measures to control the pandemic such as lockdowns, sealed country borders, and stay-at-home orders.
Telemedicine has been widely used to deliver health care services when distance is a critical factor,2 especially for those patients
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who live in rural areas or with mobility restrictions.3 It has been
demonstrated that telemedicine is feasible and easy to use,4,5 decreases travel and wait times,6,7 and increases access to healthcare
and medication adherence.4,8
Spain was one of the most affected countries during the ﬁrst
wave of COVID-19 (Mar to Jun 2020). With 861,112 positive cases
and >63,000 healthcare workers infected, this crisis magniﬁed the
weaknesses in some parts of Spain’s health system.9
Following government recommendations, we decided to
implement a telemedicine follow-up program for those patients
requiring long-term follow-up, such as intraductal papillary
mucinous neoplasms (IPMN).
The IPMNs are mucin-ﬁlled dilated ducts lined with neoplastic
cells forming papillae with a diverse range of morphologies and

1652

J. Farguell et al. / Surgery 172 (2022) 1651e1655

varying grades of atypia.10 Since described in 1996 by the World
Health Organization, the understanding of its histopathologic features and the prevalence of associated invasive pancreatic adenocarcinoma has been the main objective of the different studies.11
The IPMNs have risk of malignant transformation, ranging from
19% to 30% in branch-duct IPMN (BD-IPMN), and as high as 40% to
60% in main-duct IPMN (MD-IPMN).12
According to European guidelines, surgical resection should be
performed in patients who show high-risk features or those with
relative risk who are ﬁt for surgery; lifelong follow-up is recommended in patients without any worrying features.13 The timing
and frequency of progression to invasive carcinoma are unknown
and therefore patients are followed-up for years. Although the
diagnostic performance for the prediction of malignant IPMN with
contrast-enhanced computed tomography (CT) and pancreatic
magnetic resonance imaging (MRI) are comparable,14 MRI is recommended to follow-up these patients and reduce radiation
exposure.15
The aim of this study was to demonstrate that telemedicine was
a useful tool to follow-up patients with IPMN during COVID-19
pandemic. We also analyzed those factors associated with patients’ satisfaction.
Methods
This was a retrospective study performed at a tertiary care,
large-volume, academic center.

were excluded. All patients included were provided with oral
informed consent by phone call.
Survey
We designed a 13-question survey for patients presenting with
IPMN using questions with closed responses using a 5-point scale
(1-Completely agree, 2-Agree, 3-Neutral, 4-Disagree, 5-Strongly
disagree). The questionnaire used for this survey was previously
validated in telemedicine studies16 and in the Spanish language.17
English translation of the survey is showed in Figure 1.
The following items were analyzed in this survey: feasibility (4
questions); current and future preference for telemedicine (4
questions); medical accessibility (2 questions); beneﬁts (1 question); concerns (1 question); and general satisfaction (1 question).
Statistics
Descriptive statistics were performed to characterize demographic variables. Univariate and multivariate analysis were
performed using binary logistic regression to adjust potential
confounders and to identify the factors associated with patient
satisfaction with telemedicine follow-up. All data were collected
and evaluated anonymously, and statistical analysis was performed
using SPSS version 25 (IBM SPSS, Inc, Armonk, NY).
Ethics

Data collection
Data collection took place retrospectively after telemedical
follow-up evaluation was performed. Demographic and social variables were collected. Age >70 years, retirement from work, and
whether the patient was referred from centers outside Hospital
Service Area were also considered. Diabetes, smoking status, and
previous occurrence of abdominal pain were collected.
Follow-up consisted of a 20-minute interview by phone call for
each patient every 6 months. Blood tests including carbohydrate
antigen 19-9 levels and pancreatic MRI were discussed.
This survey was conducted orally as during intermittent lockdown patients were not allowed to send the questionnaires by
ordinary mail and older patients might have struggled with digital
versions. We administered the survey from June 2021 to September
2021. European guidelines on pancreatic cystic lesions4 were used
to follow-up with patients with IPMN.
The survey was conducted by surgical residents or research
fellows, to mitigate the bias of favorable answers.
Patients were allowed to attend the hospitals in case of previously scheduled tests; only those tests scheduled from March 2020
to May 2020 (complete lockdown) were delayed. Patients were
asked to describe any new clinical symptoms and then to complete
the survey. In case of need to complete the assessment by on-site
visit due to a clinical or radiologic change, patients were scheduled for an outpatient visit or were advised to attend the emergency department.
Inclusion and exclusion criteria
All patients aged 18 with a radiologic diagnosis of IPMN who
had a telemedicine follow-up consultation appointment between 1
March 2020 and 1 March 2021, were reviewed retrospectively and
then asked to answer a survey. Patients with the new diagnosis of
IPMN were excluded. Patients with high-risk features needing onsite physical examination or those who refused remote follow-up

This study was approved by the ethical review board of Hospital
Clinic with identiﬁcation number HCB/2022/0095.
Results
A total of 287 patients with a diagnosis of IPMN were followedup in our clinic during the COVID-19 pandemic outbreak (from Mar
2020 to Mar 2021). Of 287, 25 (8.7%) refused or were unable to
participate in our study, 76 (26.5%) received only on-site outpatient
visits, and 9 (3.14%) patients died during the study (unrelated to
IPMN). A total of 177 (61.7%) patients received a telemedicine
follow-up and gave consent for study participation (Figure 2). The
baseline characteristics are presented in Table I.
The median age was 70 (44e87) years, the male/female ratio
was 0.78, and 70 (39.5%) patients were referred from regional
hospitals outside the Barcelona area. Eighty (45.2%) patients had
previously experienced abdominal pain (before the survey), and
113 (63.8%) were retired from work.
Of those 177, the baseline characteristics included 24 (13.6%)
patients with relative indications for surgery: 18 patients showed
stable <10 mm pancreatic duct dilatation (including 10 patients
with previous acute pancreatitis possible related to IPMN); 2
showed growth rate >5 mm/year of side branch IPMN, and 4 patients with main pancreatic duct >10 mm (absolute indication)
rejected surgery but were followed-up.
During the study time, 20 patients were scheduled for an on-site
visit due to clinical or radiologic changes and 12 (6.8%) patients
underwent surgery due to appearance of absolute indications (6 of
them with known SB-IPMN).
Survey
The answers were grouped according to whether their results
were in favor, neutral, or against the statements.
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Medical accessibility
The second part of the survey was determined if patients
perceived that telemedicine reduced wait times or costs. The results showed that patients believed telemedicine helps to access
medical health system (66.7% agree), but they do not believe it
reduces the wait time to visit (47.5% neutral answer)
(Supplementary Figures 5 and 6).
Beneﬁts
To study the direct beneﬁts for the patients, we stated that using
telemedicine reduced costs for the patients showing that 81 (45.8%)
agree with it and 79 (44.6%) gave a neutral answer (Supplementary
Figure 7).
Concerns
Figure 1. Survey.

To investigate the concerns, we asked patients if they felt
worried about someone else listening to their conversation and 133
(75.1%) disagreed with it (Supplementary Figure 8).
Current and future preferences for telemedicine
In this part we evaluated current and future preferences for
telemedicine and 4 questions were asked. The statements were “I
ﬁnd acceptable to receive follow up,” “I think that telemedicine
might be better than on-site visits for my disease,” “I am willing to
do follow-up of my pathology using telemedicine,” and “I think that
a good option would be to alternate telemedicine with on-site
visits.”
The results showed that patients ﬁnd it acceptable to do followup with telemedicine (70%), doubt whether it is a better option
than on-site visits (34.5% neutral) and are willing to do follow-up
using telemedicine (63.8%) or to alternate it with on-site visits
(84.7%) (Supplementary Figures 9e12).

Figure 2. Study ﬂow diagram.

Table I
Baseline characteristics

Telemedicine satisfaction

Characteristics

N ¼ 177

Median age, y (range)
Age >70 y
Male/female ratio
Diabetes n (%)
Smoker n (%)
Retired n (%)
Referral from centers outside hospital service area n (%)
Previous abdominal pain n (%)
Underwent surgery due to IPMN progression

70 (44e87)
91(51.4%)
0.78
26 (14.7%)
32 (18.1%)
113 (63.8%)
70 (39.5%)
80 (45.2%)
12 (6.8%)

IPMN, intraductal papillary mucinous neoplasms.

Feasibility
This part of the survey was determined to evaluate the feasibility of performing telemedicine consultations. In this part of the
survey, 4 questions were asked. The statements were “I was able
to give all the information that I needed,” “The physician paid
attention to my questions,” “There was not enough time for the
visit,” and “I felt comfortable using telemedicine for the
consultation.”
The results showed that patients were able to give all information (87% agree), the physician paid attention (96% agree),
there was enough time for the visit (59.3% agree), and patients
were
comfortable
using
telemedicine
(Supplementary
Figures 1e4).

To evaluate the general experience of patients, we asked if they
were satisﬁed with telemedicine. In response to that, 151 (85.3%) of
them answered they completely agree or agree with it, 19 (10.7%)
gave a neutral answer, and 7 (4%) disagreed with it (Supplementary
Figure 13). All results of the survey are summarized on Table II.
Univariate analysis and multivariate analysis
Univariate and multivariate analysis were performed to analyze
factors associated with telemedicine satisfaction (question no. 6).
At univariate analysis, age 70 years (P ¼ .007, 95% CI 1.02e1.11),
retirement (P ¼ .011, 95% CI 1,29e7.08), and absence of previous
abdominal pain (P ¼ .05, 95% CI 0.98e5.3) were signiﬁcantly associated with patient satisfaction.
There was no collinearity between age >70 and retirement
(Variance Inﬂation Factor 8, tolerance 0.6).
We included in the multivariate model age 70 years, retirement, and absence of abdominal pain. The only factor that was
associated with patients’ satisfaction was the absence of previous
abdominal pain with an odds ratio of 5.96 (95% CI 2.21e16.11, P <
.001). There was no association with retirement OR 2.42 (95% CI
0.69e8.77, P ¼ .162) nor with age 70 years OR 1.07 (95% CI
0.28e4.07, P ¼ .917). The results of univariate and multivariate
analysis are presented in Table III.
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Table II
Survey results

Feasibility

Medical accessibility
Beneﬁts
Concerns
Current and future preferences

Telemedicine satisfaction

1
2
3
4
5
6
7
8
9
10
11
12
13

I was able to give all the information that I needed
The physician paid attention to my questions
There was not enough time for the visit
I felt comfortable using telemedicine for the consultation
Telemedicine helps the access to the medical health system
Telemedicine reduced waiting time to visit
Telemedicine was money-saving compared to on-site consultation
During the medical visit I was worried about someone else listening
I ﬁnd acceptable to receive follow-up using telemedicine
I think that telemedicine might be better than on-site visits for my disease
I am willing to do follow-up of my pathology using telemedicine
I think that a good option would be to alternate telemedicine with on-site visits
In general, I am satisﬁed with the telemedicine

Agree

Neutral

Disagree

154 (87%)
170 (96%)
48 (27.1%)
146 (82.5%)
118 (66.7%)
73 (41.2%)
81 (45.8%)
9 (5.1%)
124 (70%)
56 (31.6%)
113 (63.8%)
150 (84.7%)
151 (85.3%)

11(6.2%)
5(2.9%)
24(13.6%)
15(8.5%)
48(27.1%)
84(47.5%)
79(44.6%)
35(19.8%)
27(15.3%)
61(34.5%)
29(16.4%)
15(8.5%)
19(10.7%)

12 (6.8%)
2 (1.1%)
105 (59.3%)
16 (9%)
11 (6.2%)
20 (11.3%)
17 (9.6%)
133 (75.1%)
26 (14.7%)
60 (33.9%)
35 (19.8%)
12 (6.8%)
7 (4%)

Table III
Univariate and multivariate analysis

Sex
Age 70 y
Retirement from work
Outside Barcelona area
Absence of abdominal pain
Relative indication for surgery at baseline

Univariate analysis

Multivariate analysis

P value

95% CI

Wald

P value

Odds ratio

95% CI

P ¼ .817
P ¼ .007*
P ¼ .011*
P ¼ .755
P ¼ .05*
P ¼ .190

CI
CI
CI
CI
CI
CI

0.011
1.959

P ¼ .917
P ¼ .162

1.07
2.42

0.28e4.07
0.69e8.77

12.404

P < .001*

5.96

2.21e16.11

0.48e2.55
1.02e1.11
1,29e7.08
0.37e2.03
1.01e5.3
0.76e4.08

Bold/* means statistically signiﬁcative.

Discussion
The COVID-19 outbreak had a signiﬁcant impact across healthcare, economy, and society. As government regulations based on
social distancing and lockdowns were approved, healthcare needed
to adapt to provide patients' care. Physicians and health systems
worldwide adopted social distancing methods in order to protect
both patients and physicians.16
Many hospitals performed a shift to telemedicine, thereby
decreasing the exposure for patients and medical staff serving
on the front lines.17 This strategy has been proved to be successful in other countries such as the United States or Italy that
have shown successful telemedicine shifting rates in different
specialties between 60% and 95%.18e20 Cost analysis has previously been performed showing that telemedicine consultations
are cost saving and that telemedicine costs decrease with
usage.21
To understand more about patients’ preferences and feasibility
of telemedicine for follow-up, we conducted a 13-question survey
on the 177 patients with IPMN that were attended in 1-year period
using telemedicine. Our results conﬁrmed earlier studies of successful results about patients’ satisfaction through telemedicine
follow-up.22,23 Furthermore, the responses received from participants indicated no concerns about privacy and several favorable
outcomes about feasibility, medical accessibility, and future perspectives of telemedicine implementation.
This was the ﬁrst study that analyzed the predictive factors for
successful telemedicine follow-up in patients with IPMN. In this
study, we found that the only predictive factor for telemedicine
satisfaction was the absence of previous abdominal pain, as we
believe the fear of presenting pain is the only factor that prevents
the acceptance of telemedicine follow-up. However, we also think
that some potentially contributing factors could have been missed
by our retrospective survey.

Although at univariate analysis, retirement and age >70 years
were statistically signiﬁcant, they were not associated with satisfaction in the multivariate analysis. Older patients with no driver’s
license are reliant on either family members or other forms of
transport to access healthcare services, which leads to an indirect
or direct economic cost. However, we believe those factors were
eventually not signiﬁcant as public health service is keen to provide
free transport for patients with logistic problems. Other demographic factors, comorbidities, or living areas were not associated with satisfaction.
Interestingly, we observed that by using telemedicine our noshow rate in the outpatient clinic dropped to nil: we think telemedicine helped to reduce mainly no-show rate secondary to
administrative issues (the patient did not correctly receive the
scheduled appointment), patient’s forgetfulness, and last-minute
logistic problems.
It would have been interesting to perform an objective evaluation of clinician experience. Unfortunately, most of these patients
were followed up by the senior author only (F.A.) and therefore we
could not perform a proper survey. The feeling was extremely
positive, because there were no safety issues; however, we should
consider that this survey was conducted in selected patients who
accepted to participate. We are now planning a multicenter study
on this topic which will include the clinician experience.
This study had some limitations. First, this was an observational
study conducted in an unusual setting of a pandemic outbreak and
with governmental regulations advocating to reduce face-to-face
visits. Although telemedicine was available earlier, due to the
pandemic it was highly promoted. Second, this study was focused
on patients with IPMN, which is a chronic disease that requires
years of follow-up not requiring in most cases physical exploration,
so we could not assure results would be the same in other pathologies. Third, this was a retrospective survey and therefore there
was a signiﬁcant risk of recall bias; because patients were followed
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up on a 6-monthly basis, the average time from remote follow-up to
survey would be approximately 3 months: we tried to mitigate this
bias by using a careful selection of research questions and choosing
an appropriate data collection method.
In conclusion, despite these limitations, this study suggested
that, with some patient selection, a telemedicine-based follow-up
may appear in the next few years. Future research needs to be
performed to identify factors for patient selection and the potential
effect in patients’ health status.
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