
improvement of feeling of dyspnea, which was assessed by a 5-point
Likert scale. This scale is simple, easily reproducible, and describes the
evolution of dyspnea and not the level of dyspnea as assessed with a
Borg scale. This 5-point Likert scale has been used in previous studies
assessing non-invasive oxygen support, including high-flow nasal can-
nula oxygen therapy, in similar settings of intensive care unit patients
[3,8].

We also observed a trend toward lower ED length of stay in patients
receiving high-flow oxygen as compared to standard oxygen. This find-
ing suggests that ED organization and staff workload are not impacted
by this new procedure. However, our study did not aim to assess the
medico-economic impact of high-flow oxygen in the ED, but rather its
potential clinical benefits in management of patients with acute hypox-
emic respiratory failure.
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The changing paradigm from subjectivity to
objectivity in pupillary assessment during
neurological examination

Pupillary assessment beside Glasgow coma scale (GCS) is an important
part of neurological assessment because changes in the size, equality and
reactivity of the pupils can provide vital diagnostic information in the crit-
ically ill and injuredpatient [1]. Pupil index (NPi) is beingusedas a sensitive
measure of pupil reactivity and an early indicator of increasing intracranial
pressure (ICP). Raised ICP may occur in patients with severe traumatic
brain injury (TBI), aneurysmal subarachnoid hemorrhage, or intracerebral
hemorrhage (ICH) and other acute neurological emergencies [2].

However assessment of pupillary size and reflex is subjective with
high rate of inter-observer variability limiting the clinicians in taking crit-
ical treatment decision in time [3]. Moreover, ambient light conditions
may affect the validity of visual assessment of pupil and increase the
inter-observer disagreement. Clinical assessment of pupillary size & reflex
is not possible in patients where eyelids cannot be retracted in raccoon
eyes orwhere pupils cannot be visible like corneal opacity and hyphaema
[3,4]. This is similar to subjective body temperature assessment before the
revolution of objective assessment by thermometer.

The use of ocular ultrasonography for the evaluation of emergency pa-
tients has recently been described in the emergencymedicine (EM) liter-
ature. Point of care ultrasound (POCUS) has been used to assess common
acute ocular pathologies such as retinal detachment, lens dislocation,
globe rupture and vascular lesion [5]. POCUS is simple, quick imaging
tool to assess not only ocular pathology, but also act as window for intra-
cranial pathology which provides bedside real time information [4].

Severe soft tissue damage or hyphaema may obstruct the visual ac-
cess to the pupil, which makes direct papillary light reflex (PLR) obser-
vation difficult or impossible. Due to the importance of PLR evaluation, it
seems prudent to consider other potential means of PLR assessment.

Point of care ultrasound assessed pupil in previous studies [3,4,6].
Limited literature suggest B-mode ultrasound is simple, rapid & objec-
tive method for quantitative assessment of pupillary function including
PLRwhichmay prove useful inwhere eyelid retraction is not possible or
infrared pupillometry device is unavailable [1,5].

However literature regarding its use as an objective assessment tool
during neurological examination has not been studied. POCUS guided
objective assessment pupillary size and reflexmay beused as an adjunct
to neurological assessment andmonitoring in critically ill or injured pa-
tients. Future studies are required validate this concept from subjectiv-
ity to objectivity.

Sources of support

Nil.

Priyanka Modi
Praveen Aggarwal

L.R. Murmu
Tej Prakash Sinha

Department of Emergency Medicine, All India Institute of Medical Sciences,
New Delhi 110029, India

1594 Correspondence / American Journal of Emergency Medicine 37 (2019) 1585–1599

https://doi.org/10.1016/j.ajem.2019.05.041
https://doi.org/10.1016/j.ajem.2019.03.004
https://doi.org/10.1007/s00134-012-2682-1
https://doi.org/10.1056/NEJMoa1503326
https://doi.org/10.1056/NEJMoa1503326
https://doi.org/10.1007/s00134-017-4890-1
https://doi.org/10.4187/respcare.04252
https://doi.org/10.1183/13993003.02426-2016
https://doi.org/10.1001/jama.2018.14282
https://doi.org/10.1001/jama.2018.14282
https://doi.org/10.1016/j.ajem.2019.02.038
https://doi.org/10.1016/j.ajem.2019.02.038
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajem.2019.01.031&domain=pdf


Sanjeev Bhoi
Department of Emergency Medicine, JPN Apex Trauma centre, All India In-

stitute of Medical Sciences, New Delhi 110029, India
*Corresponding author at: Room Number 129, Department of

Emergency Medicine, JPN Apex Trauma centre, All India Institute of
Medical Sciences, New Delhi 110029, India.

E-mail address: sanjeevbhoi@gmail.com.

Meera Ekka
Akshay Kumar
Nayer Jamshed

Department of Emergency Medicine, AIIMS, New Delhi, India

18 January 2019
https://doi.org/10.1016/j.ajem.2019.01.031

References

[1] Fledelius HC. Ultrasound in ophthalmology. UltrasoundMed Biol 1997;23(3):365–75.
[2] Olson DaiWai M, Fishel Megan. The use of automated pupillometry in critical care.

Crit Care Nurs Clin North Am 2016;28(1):101–7.
[3] Sargsyan Ashot E, Hamilton Douglas R, Melton Shannon L, Amponsah David, Marshall

Nathan E, Dulchavsky Scott A. Ultrasonic evaluation of pupillary light reflex. Crit Ul-
trasound J 2009;1(2):53–7.

[4] Blaivas Michael, Theodoro Daniel, Sierzenski Paul R. A study of bedside ocular ul-
trasonography in the emergency department. Acad Emerg Med 2009;9(8):
791–9.

[5] Schmidt Felix A, Ruprecht Klemens, Connolly Florian, Maas Matthew B, Paul
Friedemann, Hoffmann Jan, et al. B-mode ultrasound assessment of pupillary
function: feasibility, reliability and normal values. PLoS One 2017;12(12):
e0189016.

[6] Upadhyay Surjya Prasad, Mallick Piyush N, Elmatite Waleed, Kumar Vasu, Jain Amit.
Emerging role of bedside ocular ultrasound in emergency department and intensive
care unit. Dev Anaesth Pain Manag 2018;1(1):1–5.

Ultrasound optic nerve sheath diameter
measurement in optic neuritis

Dear Editor,

We read with great interest the case report written by Yee et al. re-
garding four cases in which they demonstrated the usefulness of
transbulbar ultrasonography in evaluating the optic nerve to identify
the presence of optic neuritis [1].

We congratulate the authors for their significant article because it
really emphasizes the effectiveness of this technique in diagnosing or-
bital pathologies, but we would like to comment several aspects
concerning the measurement of the optic nerve sheath diameter
(ONSD).

In their case series, Yee et al. measured ONSDwith B scan ultrasound
technique, that is generally used to diagnose ocular diseases [2,3] but
unluckily is less sensitive in measuring the orbital structures, because
it is affected by the blooming effect [4-9]. This is related to the absence
of a standard sensitivity setting in performing B scan and it means that,
in case of this ultrasound method, if we measure ONSD with a lower
sensitivity setting, this will give bigger dimensions compared to the
ones obtained with an increased sensitivity setting. This effect could
be less significant when we deal with large lesions, but it could be mis-
leading if we suppose a difference inferior to 0.5mm, as in case of ONSD
appraisal.

For this reason, in case of future studies, we would like to suggest
utilizing the Standardized A Scan technique: this examination makes
these measurements objective and exacter, because it shows easily

discernible high reflective spikes from the interface between arachnoid
and subarachnoidalfluid, and it is blooming effect free too. In addition, it
also permits more accurate reference range values, that can be used
worldwide [10,11].

Furthermore, we would like to highlight that it is possible to distin-
guish between an increase in ONSD related to the presence of an optic
neuritis or an optic nerve meningioma and that one caused by intracra-
nial hypertension, thanks to “30 degree test” performed with a scan ul-
trasound examination [12-15].

Lastly, we would like to put attention on the relevance of learning
satisfactorily how performing ultrasonography, avoiding errors and
obtaining more trustworthy data. In fact, in literature, there are some
papers where the measurements were performed in a wrong way
[16], due to the blooming effect and to the difficulties in the exact place-
ment of the probe and markers; moreover, skill to get reproducible
measurements and a very good knowledge of orbital and ocular anat-
omy are necessarily required [17].
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