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Rare disease

Delivering safe anesthetic care to a patient unable to communicate easily and effectively with the anesthesia
team presents many unique challenges. Communication may be limited by language, which can be resolved
with translation services, or neurological conditions, such as stroke or traumatic brain injury, which are not
easily remedied. In such patients, the inability to communicate effectively can lead to anxiety and negatively
impact the patient-anesthesiologist relationship, especially when higher cognitive functions are preserved.
We present a case of a patient with locked-in syndrome (LIS), who presented to our endoscopy unit for a rou-
tine colonoscopy. The patient could only communicate with eye movements and blinking, thus limiting our
ability to assess their pain or other needs in the perioperative period; however, she was otherwise cognitive-
ly intact. By utilizing the patient’s home healthcare team and quickly adapting their unique communication
methods during the perioperative period, we were able to provide an appropriate, safe anesthetic for this pa-
tient with LIS.

Many patients requiring an anesthetic are unable to effectively communicate due to language issues, hearing
loss/mutism, neurological injury/stroke (aphasia), or developmental disabilities. The unique communication
needs of this patient with LIS went beyond utilizing a translator and required the healthcare team to quickly
learn a new communication method. We also discuss forms of intraoperative monitoring that can be used to
differentiate consciousness from the anesthetized state in LIS patients, as well as making recommendations
for future care of such patients.

Anesthesiology ¢ Colonoscopy ¢ Communication Aids for Disabled ¢ Communication Barriers ¢
Endoscopy, Gastrointestinal ¢ Locked-In Syndrome
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Background

Effective communication with patients during the periopera-
tive period is critical for obtaining informed consent for the
anesthetic plan, answering questions of the patient/family,
and, most importantly, for developing a trustful patient-an-
esthesiologist connection. Communication between patient
and anesthesiologist can be limited by language, inability to
hear or speak, and other neurological conditions (eg, stroke or
traumatic brain injury). Inability of a patient to communicate
effectively can be anxiety-inducing for them and their fami-
ly and can negatively impact the patient-anesthesiologist re-
lationship. In such situations, general endotracheal anesthe-
sia (GEA) may appear to be the appropriate anesthetic choice
over monitored anesthesia care (MAC) due to the inability to
easily communicate with a sedated patient during the proce-
dure. However, GEA may be excessive for certain surgeries or
procedures, exposing the patient to unnecessary risks.

Locked-in syndrome (LIS) is a neurological condition of quad-
riplegia with preserved consciousness, in which the ability to
communicate is commonly limited to vertical eye movements
and eyelid blinking. LIS occurs in patients as a rare outcome of
brain injury due to a brainstem or pontine lesion, most com-
monly a basilar artery occlusion or pontine hemorrhage, but
LIS can also occur in the setting of neurodegenerative con-
ditions, including amyotrophic lateral sclerosis [1-3]. Though
first described in 1844 by Alexandre Dumas in his novel “The
Count of Monte Cristo,” where a character, Monsieur Noirtier de
Villefort, is depicted as “a corpse with living eyes,” the medical
condition, now known as LIS, was not described in the medi-
cal literature until 1941 [4]. However, the term LIS was not in-
troduced into the clinical literature until 1966 [5] and subse-
quently, various subtypes of LIS have been proposed [6]. LIS
has been noted to have 5 characteristics: sustained eye open-
ing, preserved basic cognitive abilities, aphonia or severe hy-
pophonia, quadriplegia/quadriparesis, and vertical or lateral
eye movements as a means of communication [7].

Initially, long-term survival of patients with LIS due to a brain le-
sion was estimated to be 60%, but introduction of early rehabil-
itation and effective nursing care have reduced mortality to 14%
at 5 years [2,8]. Many patients with LIS live at home but require
continuous homecare from family members and/or healthcare
professionals. Communication is paramount for proper care of
LIS patients. The use of a simple code based upon groupings
of vowel/consonants (ie, the AEIOU alphabet board) can be uti-
lized by LIS patients with their caregivers to spell words, using
a combination of eyelid blinking and vertical eye movements
(Figure 1) [2,9]. Amazingly, this system can become a fast meth-
od of communication for those trained in it. The development of
advanced communication methods has become a focus for effec-
tive LIS patient care, ranging from patient-computer interfaces
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Figure 1. An AEIOU alphabet board. To use the board, an
assistant calls out the colors and the patient signals
the required color by a pre-selected eye movement
(usually upward). The assistant then calls out the
letters sequentially on that line, allowing the patient
to select the letter by their eye movement. Chosen
letters are written down to formulate a sentence,
question, or answer. With experience, the board may
not be required. Different combinations of letters have
been used by others, often arranged in order of their
frequency.

that track eye movement with infrared sensors to brain-computer
interface (BCI) technology that utilizes brain waves, to control a
keyboard and computer voice prosthetics (Figures 2, 3) [10-12].
However, these systems may not be easily adapted to patient
care within a hospital setting, especially in pre-procedure, pro-
cedural, and post-procedural areas.

Given the overall increased survival of patients with LIS, more
of them will need surgeries or procedures that require admin-
istration of an anesthetic. However, the ability to communi-
cate with an LIS patient or assess their pain or other needs in
the perioperative period is limited, unless providers are skilled
in the alternative communication methods mentioned above.
Challenges encountered in both the pre-operative and post-
operative phase using available computer-based communica-
tions systems include the fact that health care workers are not
typically trained in using these systems, calibration features
may be restricted to use by family members who may not be
present in the pre-operative area, and the systems are not eas-
ily portable, limiting their usefulness in the peri-operative set-
ting. Challenges specific to the perioperative and post-operative
period include the fact that BCl technology may be negatively
impacted by anesthetic or sedative drugs. Descriptions of LIS
patients in the anesthesiology literature have been limited to
case reports of transient LIS induced by local anesthetic toxic-
ity [13-15]. For surgeries that require GEA, many of the issues
of communication and pain assessment are mitigated by the
anesthetic. However, LIS patients may require procedures in
which MAC would be an appropriate choice, but possibly dif-
ficult given the communication gap between the patient and
untrained healthcare providers.

In this case report, we present a patient with LIS who under-
went a colonoscopy with a MAC anesthetic. There was concern
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Figure 2. An example of advanced eye tracking technology for
patient communication and mobility. The keyboard
is controlled by eye movement, which is usually
preserved in patients with LIS, and can be used for
communication or control of other devices such as a
wheelchair. (Photo courtesy of THIIS (The Homecare
Industry Information Service) trade magazine).
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Figure 3. A schematic of a Brain Computer Interface for patient
communication or control of assistive devices. The user
produces brain signals that are processed by computer
to infer a control command to speak or to control an
object. (Figure modified from OHSU REKNEW).

expressed by the patient, her family, and other healthcare pro-
viders that a MAC anesthetic may not be appropriate given
her overall neurological condition, but a GEA for a colonosco-
py seemed to be unnecessary. Upon further discussion with
all involved, a plan was developed that specifically focused on
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perioperative aspects of their care and the patient’s communi-
cation needs, allowing for a MAC anesthetic to be safely admin-
istered. Written Health Insurance Portability and Accountability
Act authorization and patient consent were obtained for publi-
cation of this case report, with the patient confirming her con-
sent via the AEIOU alphabet board and her husband signed
the paper consent form on her behalf.

Case Report

A 50-year-old, 65-kg woman presented to the Endoscopy Unit
for an outpatient colonoscopy to further evaluate a positive fe-
cal immunochemical test (FIT). The patient had sustained bilat-
eral pontine, left cerebellar, right thalamic, and bilateral pos-
terior occipital infarcts due to a left vertebral artery dissection
and basilar artery thrombosis in 2010. These injuries resulted
in LIS with spasticity and complete paralysis of all voluntary
muscles, except for eye movement. She was wheelchair-bound
and required continuous care and supervision at home, provid-
ed by family and home healthcare nurses. She received nutri-
tion through a gastrostomy tube due to difficulty swallowing.
Her other medical history was notable for hypertension (con-
trolled on medication), hyperlipidemia, history of deep venous
thromboses (now off anti-coagulation), and bilateral senso-
ry hearing loss (separate from LIS). Though she was non-ver-
bal, she was conscious and could briskly communicate via eye
movements with her family and caregivers using an AEIOU al-
phabet board to confirm her understanding of the procedure
and its associated risks [2]. No formal assessment of her cog-
nitive abilities was made, but she asked detailed questions
about the procedure and anesthetic and had been previous-
ly deemed competent to make her own medical decisions for
her prior and upcoming surgeries. Her airway exam revealed
a Mallampati score of Il, a thyromental distance of >3 finger-
breadths, with normal oropharyngeal and neck anatomy, and
submandibular compliance.

Two anesthetic plans were presented to the patient, GEA and
MAC, and the pros and cons of each were discussed with the
assistance of her home healthcare providers and spouse. Since
the planned procedure was a colonoscopy and not an upper
endoscopy, GEA was deemed to not be required for the pro-
cedure. However, the patient had concerns about undergoing
the procedure with a MAC anesthetic. The ability to commu-
nicate with a patient while initiating sedation was a concern,
given that none of her hospital-based medical providers were
proficient in use of the AEIOU alphabet board that she used
for communication. After further discussion, it was agreed that
the home healthcare nurse would be allowed into the endos-
copy suite to facilitate communication with the patient and
make her less anxious, without the need for anxiolytic drugs.
The home healthcare nurse would leave the room once the
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patient was appropriately sedated and thus non-communica-
tive, similar to what is done for many pediatric patients when
accompanied by their parents for anesthetic administration.

Prior to administration of any anesthetic agents, we estab-
lished certain key questions that we would ask during the
procedure to assess her state of pain control, anxiolysis, and
consciousness as sedation was initiated (eg, are you feeling
pain, anxiety, or require more sedation?). She would respond
with eye blinking, once for ‘yes’ and twice for ‘no’. The anes-
thetic goal was deep sedation, but not comparable to gener-
al endotracheal anesthesia, with good analgesic coverage to
limit the occurrence of pain or discomfort. Given the duration
of the procedure, we chose not to use a sedation scale (eg,
Modified Ramsay Sedation Score). Additionally, sedation scales
may not be appropriate in this patient population, since many
of them depend upon patient movement, beyond eye move-
ment, to properly utilize the scale [16]. The patient was trans-
ported to the procedure room and after application of standard
ASA monitors, she was turned onto her left side in a head-el-
evated position, and an oxygen mask was placed on her face
(10 I/m). She was then administered 60 mg of IV lidocaine pri-
or to receiving a continuous infusion (90 mcg/kg/min) and bo-
luses (40 mg) of propofol. Additionally, she received fentan-
yl (50 mcg), ondansetron (4 mg), and dexamethasone (4 mg).

Propofol was titrated until the patient would open her eyes to
a strong stimulus, but not to voice. When her eye opening be-
came sluggish in response to a glabellar tap, the colonoscope
was inserted and if she did not respond, then the procedure
was allowed to proceed. If she opened her eyes spontaneous-
ly during the procedure, she was then asked if she was experi-
encing pain or wanted more sedation, as described above, and
was then treated accordingly. Though traditional MAC implies vi-
tal sign and patient monitoring, patient monitoring was limited
due to LIS. Given the duration of the case and experience of the
endoscopist and anesthesiologist with patients with other neu-
rological conditions (eg, quadriplegia), we were comfortable as-
sessing the patient despite our limited assessment methodology.

At the end of the procedure, the patient was minimally arous-
able, but was stable with respect to hemodynamics and venti-
lation. She tolerated the procedure well without any apparent
respiratory or cardiovascular complications or issues. Following
the procedure, she was brought to the PACU, where we had
arranged for her home healthcare nurse to be already present
to assist in communication with the PACU nurse. The patient
recovered from her MAC anesthetic approximately 15 minutes
following discontinuation of propofol and was able to quickly
communicate with her caregiver. Of note, the patient returned
to our facility 1 year later to undergo a tympanoplasty to ad-
dress her sensorineural hearing loss, a surgery for which she
received a GEA without complication.
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Discussion

Many patients who present for a procedure that requires an
anesthetic are unable to effectively communicate with their
healthcare teams, either due to a language issue, hearing loss/
mutism, neurological injury/stroke (aphasia), or developmental
disabilities. However, many alternative communication meth-
ods are available for these patients, from foreign language
translators for non-English speakers, to sign language/writ-
ten communication for mute or deaf patients. Despite poten-
tial communication concerns with such patients, a MAC anes-
thetic is commonly administered unless a GEA is required due
to the surgical procedure.

The ability to assess whether a patient is feeling pain during
a procedure is a concern for anesthesiologists, especially for
a patient unable to communicate. In a case report of an LIS
patient undergoing sacral ulcer debridement, the MAC anes-
thetic plan included use of a bispectral (BIS) monitor to assess
the anesthetic state of the patient in the operating room (OR)
and post-anesthesia care unit (PACU) [17]. In that report, the
authors describe how targeting a BIS value of 40-60 during
anesthesia allowed them to differentiate between an anes-
thetized vs an awake state, despite the patient’s eyes being
closed. The BIS range was chosen following a 2-hour observa-
tion period of the patient to assess bispectral index (BIS) val-
ues for awake/asleep with eyes open and awake/asleep with
eyes closed. The BIS observation protocol was implemented in
part since the patient was expected to undergo multiple de-
bridements and would require multiple anesthetics.

Our patient was not undergoing a potentially painful surgical
procedure (such as debridement), but a routine colonoscopy,
which can be done with an MAC anesthetic or even minimal
or no conscious sedation. We did not deem this procedure to
be painful on the same scale as traditional surgery. Therefore,
we decided not to utilize BIS or other similar neurophysiolog-
ical monitoring for this procedure. Sedation scales were not
completely applicable since many of them depend upon pa-
tient movement beyond eye movement, as mentioned above.
Instead, we developed our own monitoring methodology us-
ing a stimulus (eg, glabellar tap) combined with a simple set of
“yes/no” questions surrounding pain, anxiety, or sedation. Most
importantly, we spent time with the patient prior to adminis-
tering any medications to devise our impromptu protocol. By
developing a trusting rapport with the patient, we were able to
quickly develop our own monitoring methodology. However, if
neurophysiological monitoring was to be used, then an obser-
vational period as described above would be necessary to de-
termine if this monitor can differentiate between the different
states of consciousness or the anesthetized state. The need for
such an observational period would further complicate plan-
ning for a short 30-minute procedure such as a colonoscopy.
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A patient with LIS presents with not only a communication def-
icit but also quadriplegia/paresis and other neurological issues
described above, in the setting of maintained consciousness.
Despite the constellation of medical and communication is-
sues, patients with LIS should be suitable candidates for MAC
anesthesia. Given the limited ability of LIS patients to commu-
nicate, we planned to administer a short-acting MAC anesthet-
ic, avoiding anxiolytics such as benzodiazepines. By doing so,
the patient was able to clearly communicate 15 minutes after
stopping the propofol infusion.

There are few published case reports in the anesthesia liter-
ature concerning anesthetic care for patients with communi-
cation deficits (eg, deaf or mute), and the communication is-
sues that can arise with such patients [18]. One case report
was met with controversy over its negative comments about
the utility of American Sign Language (ASL) in such clinical sit-
uations [19]. Many federal laws (eg, the US Civil Rights Act of
1964 Title VI and Executive Order 13166) require hospitals to
have translation services available in person or by phone for
most situations, including American Sign Language, but com-
munication with LIS patients requires specialized training be-
yond standard translation services [20].

Unfortunately, most of the BCl devices being developed re-
quire either a camera to monitor head or eye movements,
combined with a computer screen and interface, or special-
ized brainwave monitoring with either external or implanted
electrodes [11,12,21]. Such communication set-ups are usual-
ly utilized by the patient while either seated in a chair, bed, or
motorized wheelchair, and are not amenable for use within an
operating or procedure room due to their size and the need for
the patient to be placed on an operating room table. Despite its
simplicity, an AEIOU alphabet board can be imposing to utilize if
untrained in their use. However, we found it to be easy to learn
for basic communication needs, as described in Figure 1. Once
the anesthesiologist has established the eye movements that
the patient will use to communicate, simple questions can be
answered even for those unfamiliar with their use. Additionally,
simple cue cards with words such as “pain” or “nausea” can
be produced readily to deal with such concerns, using yes/no
answers. Due to the high patient turnover and dense schedul-
ing of our endoscopy unit, we opted to ask the patient’s home
healthcare team to assist with communication during the peri-
operative period. Despite our limited training, we felt comfort-
able enough to use the AEIOU alphabet board if needed.

Conclusions

Overall, patient-centered concerns for LIS include ensuring
that healthcare providers unfamiliar with the patient do not
make assumptions about the ability of a patient to feel pain
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or discomfort and that proper control of pain or discomfort
occurs during and after any procedure. However, the health-
care team needs to ensure that such communication extends
from the pre-operative holding area to the PACU. We accom-
plished this goal by arranging for the patient’s home health-
care nurse to be involved in the pre- and post-anesthesia care
of the patient to assuage any fears or concerns of the patient.
However, an AEIOU alphabet board was available, and we
were quickly trained in its basic use. However, the most diffi-
cult portion of administering an MAC anesthetic to a patient
with LIS is the determination of pain or discomfort. Based on
our experience and case reports in the literature, we recom-
mend the following:

1. The healthcare team and procedural area staff caring for
an LIS patient should be made aware by the scheduling of-
fice of the planned anesthetic prior to the day of surgery.
If a pre-anesthesia clinic is involved with patient care, then
they should inform the procedural area of the scheduled LIS
patient, so that appropriate staffing and room plans can be
arranged ahead of time to prevent same-day delays.

2. Inquire about communication assistance from members of
the patient’s home care team and/or family for the periop-
erative period, possibly assisting in the operating or pro-
cedure room until induction and in the PACU following the
anesthetization. This plan can be implemented for either a
GEA or MAC anesthetic. If comfortable, the healthcare team
can use an AEIOU alphabet board.

3. Prior to initiating the anesthetic, establish simple questions
about pain, sedation, and anxiety that can be answered by
the patient eye-blinking ‘yes’ or ‘no.” The questions will be
important for intraoperative and post-operative care assess-
ment. Use of an AEIOU alphabet board may be limited until
the patient reaches a state of more complete wakefulness.

4. Consider using a BIS monitor or other neurophysiological
monitoring device for more painful procedures performed
under an MAC anesthetic. This plan may require pre-pro-
cedure testing to determine the range of values that rep-
resent awake or asleep, regardless of eye opening [17]. If
such methods are not readily available or if the situation
requires an urgent surgery or procedure, then general en-
dotracheal anesthesia may be a better choice over MAC to
ensure control of pain or discomfort.

5. Limit anesthetic drug choices to those drugs with the short-
est duration of action to ensure that the patient awakens
quickly and with minimal residual sedative effect to enable
early communication.

Declaration of Figures’ Authenticity

Figure 1 submitted have been created by the authors who con-
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