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Can the Ottawa Subarachnoid Haemorrhage
Rule help reduce investigation rates for
suspected subarachnoid haemorrhage?

The Ottawa Subarachnoid Haemorrhage (SAH) Rule is a clinical de-
cision tool to facilitate identification of subarachnoid haemorrhage in
alert, neurologically intact adults admitted to the Emergency Depart-
ment (ED) with acute non-traumatic headache. It was developed by
Perry et al. on the basis of data derived from a multicentre cohort
study in Canada [1]. It takes into account clinical features that were
deemed high risk for SAH, including age ≥ 40, neck pain/stiffness,
witnessed loss of consciousness, onset during exertion, thunderclap
headache and limited neck flexion on examination. It had been origi-
nally purported that the tool had the potential to reduce investigation
rates by approximately 10–20% [2].Weperformed anup-to-date review
of the literature and present a summary of the current evidence base for
the validity and usefulness of the Ottawa SAH Rule.

From 66 unique citations identified using our search strategy, we
found four relevant articles [3-6]. Across a total of 3317 patients en-
rolled from four countries in these studies, the Ottawa SAH rule had
not missed a single case of SAH, with a pooled sensitivity of 100%.
Employing the rule correctly may have the advantage of reducing the
investigation rate for patients, in turn reducing radiation exposure
from computed tomography (CT) scanning and avoiding invasive tests
such as lumbar puncture. In addition, the rule may provide a cost-
effective screening tool for physicians in resource-constrained or re-
mote healthcare facilities when formulating decisions for transferring
patients to suitable centres for further work up. The strength of the cur-
rent evidence base is that it includes two large multicentre prospective
cohort studies externally validating the rule [4,5].

However, there appear to be a number of other factors which limits
the use of the Ottawa SAH score. Most importantly, its specificity has
been shown to be universally poor, with point estimates ranging from
7.6% [3] to 13.6% [5]. Physicians should be cautious not to investigate pa-
tients merely because they demonstrate one or more high risk features;
in these circumstances, the score should act as a prompt to apply clinical
judgement more keenly in formulating a clinical diagnosis of SAH. Sec-
ondly, the actual or potential reduction in investigation rate has been
shown to be relatively modest at 4.7% by both Perry et al. [5] and Chu
et al. [6]. Furthermore, Bellolio et al. suggest that the rule can only be ap-
plied to a small proportion (9%) of the ED cohort [3]. Nevertheless, given
the substantial rise in CT imaging rates in recent years [7], evenmodest
reductions may accrue benefits for healthcare institutions. Thirdly, in-
terobserver variability may limit the reliability of the tool. This has,
however, been addressed by Perry et al. who have demonstrated excel-
lent interobserver reproducibility [5]. Whilst it is true that this may be
partly confounded by the fact that they enrolled the same centres as
from the original derivative study, this may highlight the role of educa-
tion and training in maintaining adequate interobserver reliability.

To conclude, it appears that based on the current literature, the Ot-
tawa SAH rule is a reliable clinical decision tool in excluding SAH and
can avoid unnecessary investigations in a small, select proportion of pa-
tients. It is limited by a poor specificity and clinical judgement must be
applied in managing patients who demonstrate one or more high risk
features from the rule.
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Does the use of steps decrease the quality of
cardiopulmonary resuscitation when
children as rescuers perform chest
compression?

Dear editor,

I have read the article by Otero-Agra et al. titled “What biomechan-
ical factors are more important in compression depth for children life-
savers? A randomized crossover study” with great interest [1].
Although the study results showed that the use of steps did not increase
cardiopulmonary resuscitation (CPR) quality, I have several concerns
about the study conclusion, and will share these with the authors and
readers of the journal.

I think that the authors designed this study to verifywhether the use
of steps could increase the quality of CPR during chest compressions de-
livered by children as rescuers. This issue is important to basic life sup-
port because CPR delivered by children is of lower quality than that
provided by adult rescuers, as noted by the authors. The positive effect
of using steps on CPR quality is based on the height difference between
the patient and the rescuer [2-4]. Most CPR training is conducted on the
floor in a kneeling position beside amanikin because CPR guidelines de-
scribe the standard position for CPR as a kneelingposition beside the pa-
tient on the floor. Changes in position between the patient and rescuer
caused deterioration of CPR quality in previous studies [5-7]. Interest-
ingly, this deterioration disappeared when the bed height was adjusted
to the knee height of the rescuer, because adjusting the bed height to
knee height enables the rescuer to assume a position similar to that of
standard position for CPR [8]. Therefore, the current hypothesis on the
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positive effect of the use of steps would be implemented by adjusting
the bed height to the rescuer's knee height.

However, the setting of the present study was opposite to that as-
sumed by the hypothesis. Although the authors wanted to verify that
the use of steps would increase CPR quality, the height differences be-
tween the manikin and children as rescuers were increased when
they used steps (T1, T2, and T3). Therefore, steps affected CPR quality
adversely in the present study.

Themajor difference in the experimental environment between pre-
vious studies and the present study was whether the manikin was on
the bed or on the floor. If the author had used the same setting with
the manikin on the bed, the effect of using steps would be positive.

Even though they did not verify the positive effects of steps, I agree
that the results have significance. By elevating the rescuers' location
above the standard position (T0), they created a favorable environment
to load the rescuer's weight onto the compression area. This environ-
ment might increase the chest compression depth because the rescuer
can load their weight more easily than in standard position. However,
the results showed that the chest compression depth (CCD) decreased
when the height of steps increased. This resultmight be caused by a lean-
ing effect. Increasing rates of incomplete recoil might reflect the leaning
effect. However, the occurrence of leaning could not be confirmed be-
cause the rate of incomplete recoil further decreased at the highest step
(15 cm). The authors could show data (leaning depths) for each group,
to confirm whether leaning depth increases according to step height.

Although the CCD was maximized when the bed height was the
same as the rescuer's knee height, it decreased significantly when the
bed height was 20 cm higher than the knee height of the rescuer in a
previous study [4]. The setting in the present study is the samewhether
the bed height is used with a rescuer's knee height, knee height – 5 cm,
knee height – 10 cm, and knee height – 15 cm. Therefore, significant dif-
ferences in CCD according to different step heights might not be ob-
tained with a small number of study participants, considering the
results of the previous study [4]. Instead, the results of the present
study explain why the CCD did not decrease significantly when the
bed height was 20 cm lower than the rescuer's knee height.

In conclusion, the present study offers a deeper understanding of the
environment needed for high-quality CPR. Although the anthropomet-
ric characteristics of children as rescuers were different among the
study participants, it was confirmed that the height difference between
the patients and the children might affect CPR quality, similar to that
with adult rescuers. Further study iswarranted, includinguse of another
setting to confirm the effect of height difference on CPR quality.
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Bellows sign: A novel sonographic sign for
the detection of segmental atelectasis

Point-of-care ultrasound examination of the chest has evolved into a
radiation-free bed-side diagnostic tool for a variety of pulmonary disor-
ders, including pneumothorax, pleural effusion, consolidation, edema
and ARDS [1-3]. The detection of atelectasis by ultrasound, however, re-
mains a diagnostic challenge.

Atelectasis presents as primary or secondary. During secondary
atelectasis, the lung is externally compressed by air or fluid in the pleu-
ral space. The diagnosis of secondary atelectasis by ultrasound is
demanding, but feasible [4,5]. Primary atelectasis, caused by airway
obstruction, results in complete lung, lobar or segmental collapse. Ultra-
sonography allows early detection of total lung collapse with the “lung
pulse” sign, consisting of transmission of the heart beat to the pleural
line through collapsed lung tissue [6]. The recognition of primary lobar
or segmental atelectasis using ultrasound hasn't been previously
described.

We recently identified in a mechanically ventilated 42-year-old
patient a novel ultrasonographic pattern that is indicative of primary
segmental atelectasis. The patient was admitted to the RICU because
of bilateral pneumonia and respiratory failure, requiring mechanical
ventilation. Past medical history included hepatitis C, mild chronic kid-
ney disease and drug addiction but no lung disease. Chest-X-ray on
admission showed multiple areas of consolidation and a mediastinal
shift to the right, allegedly secondary to atelectasis (Fig. 1A). We
performed ultrasonography of the lower anterior chest wall (area
marked with an arrow on Fig. 1A) using a Philips CX50 ultrasound
device (Phillips Medical Systems, Andover, MA, USA) and a phased
array probe with 1–5 MHz frequency range. We demonstrated an
abnormal inward movement pattern that shortened the distance
between adjacent ribs and between two nearby B lines, (Fig. 2A and
B). With resolution of atelectasis, mediastinal displacement and the
aberrant ultrasonographic movement pattern resolved completely
(Fig. 1B). We propose to term this novel point-of care ultrasonographic
sign that is indicative of segmental lung atelectasis as the “Bellows
Sign”.

Primary segmental atelectasis as result of bronchial obstruction im-
pedes segmental lung expansion during inspirium, because air entry
into the involved lung segment is impeded and because of negative
pressure distal to the bronchial obstruction. As result, the movement
of the chest wall during breathing is not accompanied by normal paral-
lel expansion of the lung. In the absence of adhesions between the vis-
ceral and the parietal pleura, “lung sliding” is still present, but the
usual to and fro movement is replaced by a centripetal motion, as the
hyper-echogenic pleural line appears to converge onto its own center.
During the inspiratory phase and in the presence of segmental atelecta-
sis, when the ultrasound transducer is placed to show two coalescing
ribs, the ribs and their acoustic shadow demonstrate a converging mo-
tion pattern, with the distance separating them diminishing. During
the expiratory phase, the entire field appears to re-expand. Interest-
ingly, the “comet tail” and the “B lines” artifact follow the same charac-
teristic centripetal movement during inspiration. The “Bellows Sign”
correlates with the “intercostal retraction sign” of atelectasis that is
seen over the chest wall by plane observation. Because the ultrasono-
graphic picture is enlarged on the screen, themovement of the involved
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