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Abstract

Telemedicine (TM) can be defined as the practice of medicine using
technology such as video teleconferencing, telephone calls, or emails
in order to provide health care from a distance. The emergence of
the coronavirus disease 2019 (COVID-19) pandemic and its potential
complications have created an urgent need for the transformation of
physical visits into virtual encounters. Pituitary adenomas are one of
the common endocrine tumors and can manifest with hormonal or
mass effects. COVID-19 impacted the common pathway of diagnosis
and treatment of these masses. TM utilization for pituitary adenomas
has not been addressed thoroughly in the literature despite how com-
mon they are. In this review article, we discuss and implement what
has been written in the literature about TM for pituitary adenoma
alongside our suggested protocol.
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Introduction

The pituitary gland controls the regulation of most endocrine
glands; therefore, it is referred to as the “master gland”. It oc-
cupies the sella turcica, inferior to the optic chiasm, and se-
cretes the luteinizing hormone, follicle-stimulating hormone,
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adrenocorticotropic hormone, prolactin, the thyroid-stimulat-
ing hormone, and the growth hormone and stores oxytocin and
the antidiuretic hormone, which are produced by the hypothal-
amus. Pituitary adenomas are considered one of the most com-
mon sella tumors. They can manifest with hyper or hypofunc-
tion, and the mass effect causing pressure to the surrounding
structures. Alternatively, they can be asymptomatic and can be
found as incidental masses in imaging studies [1]. A pituitary
adenoma is usually classified based on the tumor’s longest di-
ameter into microadenoma (< 1 cm) or macroadenoma (> 1
cm). Further categorization considers the cell of origin, which
can be a hormone-producing or non-functional adenoma [2].
The prolactin-secreting pituitary adenoma, growth hormone-
secreting adenoma, and non-functional pituitary adenoma
are the most common causes of pituitary masses [2]. World-
wide prevalence of pituitary adenomas has been estimated to
be around 76 to 116 cases per 100,000 population [3, 4]. The
prevalence varies depending on the geographic locations. For
example, in Iceland, Agustsson et al reported a prevalence of
1 in 865 individuals [5]. On the other hand, Tjornstrand et al
reported pituitary adenoma prevalence of 1 in 2,688 individu-
als in Sweden [6]. Moreover, the incidence of new cases of
pituitary adenomas has been increasing and is estimated to be
around 5.1/100,000 per year [4].

The management of such cases and follow-up plans vary
depending on the tumor characteristics, which include symp-
toms, the size of the mass, and the type of the originating cells
[2].

Telemedicine (TM) has been proven safe and effective
in multiple aspects of endocrinological disorders, including
preoperative management of pheochromocytoma and thy-
rotoxicosis treatment [7, 8]. Recently, the emergence of the
coronavirus disease 2019 (COVID-19) pandemic and its po-
tential complications gave rise to safety concerns among pa-
tients regarding face-to-face encounters with medical health-
care providers, particularly with inpatient service [9]. Anxiety
and the fear of getting infected with COVID-19 may influence
patients’ compliance with appointments, leading to significant
adverse sequelae. As such, the utilization of TM services has
increased expediently since the pandemic. Addressing pitui-
tary adenoma management via TM has been implemented for
different reasons, including long distances, neuropsychologi-
cal difficulties, and COVID-19 precautions [10-13].

TM has shown a significant impact on patients’ lives and
economic settings. It helped patients with physical difficulties
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Table 1. Exclusion Criteria for the Implementation of TM With Pituitary Adenoma Patients

T

ype of Factors

factors

Legal Absence of informed consent; country law

Technical Lack of technological access or unfamiliarity with technological devices (such as telephone, computer, internet service)

without support

Patient-related
or psychiatric diseases; presence of language barrier

Suspected pituitary apoplexy; pregnancy; unstable vital signs; inability to speak or hear; acute illness; advanced neurological

TM: telemedicine.

or in rural areas without access to a specialized care, where a
delay in pituitary adenoma management can lead to some seri-
ous complications including: pituitary apoplexy, electrolytes
disturbance and cardiac morbidity [11]. In addition, a cost
reduction was observed compared to face-to-face encounters
[12, 14, 15]. This article reviews the literature regarding the
implementation of TM for pituitary adenoma patients along-
side our suggested protocol. It is beyond the scope of this re-
view to discuss pituitary adenoma management in detail, as
this is published elsewhere.

Search Strategies

Papers written in English and published from April 2000 until
April 2022 and available in Google Scholar and PubMed data-
bases were collected and examined.

Adults whom are 18 years or above were included, and
those who are below were omitted from the study. Only four
articles were found: two case reports, one original research,
and one poster.

Current Knowledge

Different articles in the literature described the utilization of
TM for prolactinoma, non-functional pituitary adenoma, and
acromegaly [10-13]. However, the reasons behind these stud-
ies varied. For example, Hiba et al’s reported a case in which a
patient was diagnosed with macroadenoma secondary to pro-
lactinoma and managed with a face-to-face encounter. Once
the patient became stable, and the far distance of his home was
taken into account, they shifted him to TM follow-ups [10]. On
the other hand, Zahid et al reported a case that showed a need
for endocrine expert opinion. They described a patient from
Nigeria presented with hypopituitarism and visual symptoms,
and his physician asked for an overseas consultation, which
revealed a non-functional macroadenoma after evaluation. The
patient had transsphenoidal surgery in the United Kingdom,
and then traveled back to Nigeria, where he continued to fol-
low up with the United Kingdom endocrinologists through
TM [11]. Naves et al aimed to implement a TM protocol for
acromegaly patients to provide social distancing and decrease
the risk of exposure to COVID-19 infection [12]. The patient
satisfaction was initially high, but it subsided after 6 months,
suggesting that there is a need for face-to-face encounters for
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long-term follow-ups. It is yet early to judge Guilia et al’s post-
er since their current data are preliminary. However, it looks
promising from results suggestive of an increase in patients’
compliance with medications [13].

Evaluation of Pituitary Adenoma Patients With
™

The endocrine specialist is usually the second or third physi-
cian that a patient is referred to, depending on how the first
medical service evaluates the patient. It is essential to have
a history, physical examination, diagnostics results, and man-
agement plan that have been compiled in a clear, detailed re-
ferral form, especially when an endocrinologist is going to see
the patient virtually for the first time. Selecting a suitable pa-
tient enrolled in the TM pathway can be challenging. We can
classify the factors affecting the selection of a patient into three
classes: legal, patient-related, and technical. Considering the
opportunity to perform a comprehensive assessment with a de-
tailed physical examination, we recommend that the first two
visits be face-to-face, followed by TM [16]. However, evaluat-
ing patients using TM for the first time is possible, especially
in the absence of a specialist endocrine center nearby. Table 1
summarizes the factors that should exclude the patient from
being seen virtually [10, 12].

Obtaining Virtual History

Depending on the cause of the pituitary tumor, taking the pa-
tient’s history during the tele-encounter is no different from
that of the face-to-face encounter. The physician should give
significant attention to symptoms suggestive of mass effect,
including visual impairment, headaches, altered levels of con-
sciousness, nausea, and vomiting. In addition, he or she must
obtain a history of pituitary hormone hypersecretion or hypose-
cretion symptoms. However, there are some aspects that need
to be kept in mind during TM encounters. Technical issues can
present at any time during the encounter; thus, it is crucial to
pay attention to some details more than others to maximize the
benefits of the encounter. To facilitate the virtual encounter, we
recommend that before starting the encounter, the physician re-
views the patient’s file, determines the format of the visit (au-
dio only or video), and writes down the most critical questions
that need to be asked of the patient. Once the virtual encounter
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has started, the physician must present himself, confirm the pa-
tient’s identity and attain verbal consent. It is essential to assess
audio or video quality with confirmation that the other party
can hear and see the physician. Looking directly at the camera
will ensure eye contact with the patient. Before obtaining the
patient history, explain to the patient the privacy of the call,
emphasizing that the encounter is not being recorded.

Performing Virtual Physical Examination

Physical assessment is a dilemma with virtual care [16]. There
is no palpation, percussion, or auscultation, only inspection.
When it comes to pituitary adenomas, the examination should
begin directly from the start of the encounter. If the encounter
is telephone-based (audio only), and there is a need for physi-
cal examination, the physician can ask the patient to switch
to a video call. If it is a video call, attention should be given
to the patient’s general condition: anxiety, sweating, and men-
tal status. The patient can take their own vital signs with the
appropriate equipment if it is available, such as a thermom-
eter, digital sphygmomanometer, glucometer, and smartwatch
that monitors pulse rate and oxygen saturation. Supposing the
patient agrees, a companion can assist in performing clini-
cal examination maneuvers, like checking for orthostatic hy-
potension with the help of the physician’s instructions. One
significant pituitary adenoma sequela is visual impairment,
representing up to 60% of related symptomatic mass effects.
A referral for an ophthalmologist to conduct an appropriate as-
sessment is warranted in the presence of visual defects. Despite
the advances in ophthalmology TM, it still lacks comprehen-
sive evaluation [17]. Usually, the health care provider can ob-
serve facial features of acromegaly and Cushing’s disease, and
if the TM platform allows data sharing, the patient can share
an old photo to compare. Other features of Cushing’s disease,
such as abdominal striae or hand features of acromegaly, can
be visually identified through the camera. However, examina-
tion of breast enlargement, nipple discharge, or testicular size
may cause some embarrassment or lead to unpleasant feelings,
so we advise avoiding obtaining them until further updated re-
search studies.

Virtual Laboratory and Imaging Investigations

Laboratory evaluation takes the same approach. If hypersecre-
tion is the concern, the physician will require the patient to do
the following tests: early morning blood cortisol, thyroid-stim-
ulating hormone, free T4, prolactin, insulin-like growth fac-
tor-1 (IGF-1), total testosterone in men/estrogen in women, and
screening tests for Cushing’s disease if there is clinical suspi-
cion of such. When hypopituitarism is the concerned disorder,
the addition of the adrenocorticotropic hormone and synacthen
test is needed for a better evaluation [18, 19]. According to the
diagnosis and treatment plan, imaging modalities with head
computed tomography (CT) or pituitary magnetic resonance
imaging (MRI) with contrast should follow. The utilization of
diagnostic modalities with TM is a straightforward case com-
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pared to history taking and physical examination. The patient
can do the laboratory or imaging studies in an affiliated center.
Then, either the patient or the referring physician will relay
the laboratory results to the endocrinologist to complete the
assessment in what is known as asynchronous TM.

Virtual Management and Follow-Up

The maintenance treatment goals for pituitary tumors are: 1)
Reduction of hormonal hypersecretion and its clinical seque-
lae; 2) Shrinkage of tumor size to decrease mass effect symp-
toms; 3) Replacement of deficient hormones.

Most pituitary adenomas are managed by surgical exci-
sion via a transsphenoidal approach, especially when there is
a mass effect [20]. However, medical therapy with dopamine
agonists such as cabergoline is preferred for prolactinoma
[21]. When patients have hypopituitarism, treatment focuses
on replenishing deficient hormones and emphasizes steroids
and thyroid hormone replacement.

The complexity of the tumor management may require a
multidisciplinary meeting, especially when surgery is need-
ed. TM implementation in multidisciplinary meetings has
improved the access and collaboration of medical experts,
enhancing medical competence, delivery of diagnosis, and
treatment alongside follow-up [22]. The physician or the co-
ordinator can hold a video teleconference involving an endo-
crinologist, ophthalmologist, and neurosurgeon to discuss the
most appropriate treatment plan for the patient. A further meet-
ing can be arranged based on individual needs. For instance,
a video teleconference with a cardiology or gastroenterology
service to discuss acromegaly complications. Multidiscipli-
nary video teleconferencing may be used for educational pur-
poses as well. The patient can be invited to join the meeting
and listen to every specialized part of the management plan,
thus reducing the need for multiple future appointments. Ta-
ble 2 highlights the essential aspects of TM virtual encounters
with a pituitary adenoma patient.

TM is a great practice that can save costs and reduce wait-
ing time. However, it is not without downsides. As a starter, the
laws differ from country to country regarding the organizing
authority, which digital applications the physician or health
care provider can use, data privacy, and insurance coverage
[11]. Another explicit limitation is the lack of appropriate ap-
plication of physical examination, which made some physi-
cians reluctant to use it [12, 16]. One last point to take into
consideration is that the longer the duration of a virtual en-
counter, the more a face-to-face visit is needed to keep up with
the patient [12]. Our suggestive protocol for pituitary adenoma
enrollment is shown in Figure 1.

Future of TM Use in the Care of Pituitary Ad-
enoma

The benefits of TM in healthcare became evident during COV-
ID-19, and its use beyond this era is appealing. TM improves
timely healthcare access and reduces healthcare costs. Estab-
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Table 2. Aspects of a Virtual Encounter With a Pituitary Adenoma Patient

Stage of the encounter Commence

Before starting
the encounter

Starting the virtual
encounter

Obtaining the history

Physical examination

Investigations

Synchronous
management

Asynchronous
management

Closing the encounter

Ensure the device has a stable power supply and internet access. Ensure the TM platform is ready. Review the
patient’s file. Determine the format of the visit (audio only or video). Write down the most critical questions to ask
the patient.

Physician should introduce him/herself. Confirm the patient’s identity. Verify the quality of the connection. Look
directly at the camera. Obtain informed consent. Ask the patient whether he/she wants anyone else to be present.
Explain the reason for the encounter. Reassure the patient about the privacy of the encounter (the encounter is not
being recorded).

Try to be systematic. Be concise. Use clear, simple words. Cover: 1) Symptoms suggestive of pituitary apoplexy;
2) Mass effect symptoms: visual impairment, headache altered level of consciousness, nausea, and vomiting; 3)
Hypersecretion symptoms; 4) Hyposecretion symptoms. Complete the rest of the medical history (such as
medications and allergies).

Examine mental status. Check vital signs (if the patient has the equipment or recent ones from a nearby medical
facility) with orthostatic hypotension. Observe facial features of acromegaly or Cushing disease. Look for: 1)
Peripheral signs of acromegaly; 2) Abdominal striae for Cushing disease; 3) Gynecomastia and nipple discharge.
Optional use of assistance from the patient’s companion if he/she agrees.

It may be helpful to share the screen and discuss the laboratory and imaging results with the patient.

Physician with a patient: explanation of the management plan and education about investigations and medications,
including dosage, frequency indication, and side effects. Physician with a physician: multidisciplinary meeting.
Physicians with a patient: multidisciplinary meeting with the patient.

Patient with a physician: sending the lab results and images, such as new physical findings. Physician with a physician:
medical report for expert consultation.

Order the lab results, imaging, medications, appointments, and needed referrals. Summarize the virtual encounter for
the patient. Ensure the patient understands the plan. Ask if the patient has any further questions. Thank the patient

and end the encounter.

TM: telemedicine.

lishing adequate TM infrastructures is key in expanding TM’s
role in healthcare. Moreover, developing regulations for TM
use in terms of licensing its use and the type of care provided
via TM is needed [23].

Guidelines on the use of TM in pituitary adenomas are
limited and depend on the legal system, the availability of
the infrastructure, and expert clinical judgment. For example,
Khalil et al utilized TM in the aspect of follow-up, whereas
Khan et al applied it to the physician-to-physician consult and
in the term of follow-up as well [10, 11]. Guidelines on the
use of TM in pituitary adenomas are limited and depend on
the legal system, the availability of the infrastructure, and ex-
pert clinical judgment. For example, Khalil et al utilized TM
in the aspect of follow-up, whereas Khan et al applied it to the
physician-to-physician consult and in the term of follow-up as
well [10, 11]. Despite the current suggested policies and gen-
eral statements about the application of TM in endocrinology,
further studies are concerned to establish a clear TM protocol
for pituitary adenoma [24].

Conclusion

This article demonstrates how the pituitary disorders in form
of adenomas may benefit from the various advantages of TM,
such as reduced costs, decreased waiting time, and access to
endocrine specialists from rural areas. However, challenges lie
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in the differences in international legal aspects and the limita-
tion of physical examinations. We encourage a further study on
the implementation of TM for pituitary disorders since it will
significantly impact global advances in endocrinology.

Acknowledgments
None to declare.

Financial Disclosure

The authors did not receive support from any organization for
the submitted work.

Conflict of Interest

The authors declare there are no conflict of interest.

Author Contributions

All authors have contributed in writing, editing, and reviewing
the manuscript.

www.jofem.org



Alhazmi et al

J Endocrinol Metab. 2023;13(2):43-48

The patient is registered with no
legal or technical limitations

Is there a a red flag?

- Suspicion of pituitary apoplexy.
- Pregnancy.
- Non-stable vital signs. YeS |aceaeaas > Refere the patient to emergency department or physical clinic
- Inability to speak or hear.
- Acute illness.
- Advance neurological or psychiatric diseases. A ‘
- language barrier, : .
: H
' .
' .
' .
' .
n : H
: .
' .
L .
.
’ . .
i isit? > The patient want to switch back - .
Is this a Follow up visit? »| Yes to physical follow up visits? » Yes :
H
+ .
.
u :
.
.
No H
.
.
.
The referral form doesn't contain a detailed clear history, physical Ye .
examination, diagnostics results, and previous management? Or this solely €S |sssssssssssssssssssssssdesssssssesssssssssssssasssmsmsmnannnnn .
audio based encounter?
No
\/
Proceed with the virtual clinic
| ———

Figure 1. Protocol for pituitary adenoma patient’s enroliment in TM. Initially, there should be no legal or technical aspects prohibit-
ing a proper TM encounter. After that, if the patient exhibits any red flags or has technical difficulties, the physician should refer
him/her to an emergency service or physical encounter. The following steps depend on visit status: first or follow-up visit. If it is
a first visit, an adequately documented history, physical examination, and follow-up should be available before proceeding with
the TM encounter. Without proper documentation, we suggest switching the patient to a physical clinic for the first visit. To ensure
patient satisfaction, if the patient is a chronic patient with a previous TM, it is valuable to give the patient the option to choose
between physical or the TM encounter before proceeding with the encounter. TM: telemedicine.
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