What’s to Be Learned From 10 Patients in One Pediatric ICU?

Treatment strategies for patients with acute lung injury
(ALI) and ARDS have improved markedly in the past 2
decades.!> Despite these improvements, mortality and
morbidity remain high in affected patients, and the optimal
ventilation strategy for these patients remains controver-
sial.® There is general consensus, based primarily on adult
studies, that low-tidal-volume strategies are associated with
improved survival*; however, such strategies are not suc-
cessful in all patients, and may also be associated with
progressive lung collapse. Moreover, derecruitment itself
may perpetuate lung injury, further exacerbating the initial
insult.’

Various recruitment maneuvers have been proposed as
adjuncts to low-tidal-volume ventilation, to improve pul-
monary function in patients with ALI and ARDS; how-
ever, few data exist to either support or refute their effec-
tiveness.>7 Multiple studies have demonstrated short-term
recruitment maneuver benefits in lung inflation, oxygen-
ation, ventilation, and lung compliance, but data for longer-
term benefit are lacking.8-10 Indeed, there is no evidence
that recruitment maneuvers improve survival.

There are several real and potential benefits associated
with successful application of recruitment maneuvers. First,
repetitive collapse of vulnerable lung units is a source of
lung injury, and successful permanent recruitment of such
units would serve to improve pulmonary function and re-
duce ongoing injury. Several studies in pediatric patients
have shown improvements in oxygenation for 6-12 hours
following recruitment maneuvers.”!! Second, given that
the mortality for ALI/ARDS remains stubbornly high de-
spite current practices, recruitment maneuvers followed by
optimization of PEEP could represent a means of improv-
ing outcomes in targeted populations.

Recruitment maneuvers also raise concerns. First,
shear injury may not be a ubiquitous cause of ALI/ARDS,
and therefore strategies designed to minimize such in-
jury would be ineffective except in specific cases. Second,
even if recruitment maneuvers are helpful, it is not clear
which recruitment method is most effective, nor what the
optimal protocol for application should be.'? Third, re-
cruitment maneuvers are potentially a source of direct in-
jury, including pneumothorax, subcutaneous emphysema,
and hemodynamic instability.'? Finally, it is not clear that
the changes brought about by successfully applied recruit-
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ment maneuvers are important drivers of improved out-
comes.

SEE THE ORIGINAL STUDY ON PAGE 1280

Kheir et al address some of these questions in their pa-
per.'* This well designed study of the application of 2 spe-
cific recruitment maneuvers in 10 children with ALI adds
important data to the small but growing body of literature
on this subject. Specifically, the authors demonstrate that
in a carefully selected population of stable children with
ALI, sequential application of recruitment maneuvers is
associated with short-term improvements in P, (well il-
lustrated in their Fig. 3) and functional residual capacity,
and, importantly, is well tolerated from a cardio-respira-
tory perspective. It is also reassuring that most of the
patients completed the entire protocol with complete lung
opening. Nevertheless, real concerns remain; the patients
in this study had significant increases in dead-space ven-
tilation and P,¢( , and significant reductions in CO, elim-
ination and pulmonary compliance. Perhaps most
importantly, lung recruitment and functional residual ca-
pacity rapidly returned to pre-recruitment levels, suggest-
ing that this protocol does not adequately address PEEP
optimization.

We believe that recruitment maneuvers in pediatric
ICUs are not routinely used to maximize oxygenation in
children with ALI. Further, we suggest that this derives
from a dearth of pediatric data available to the PICU prac-
titioner about the safety and efficacy of such maneuvers.
Reports describing small cohorts of 6 or 10 patients, as
noted previously, are unlikely to change PICU clinical
practice. Yet, despite such concerns, the information pro-
vided by Kheir et al supports the notion that a carefully
designed ventilation protocol consisting of a specific re-
cruitment strategy, an effective PEEP optimization proto-
col, and low-tidal-volume ventilation could form the basis
of improved care in selected children with ALI. Before
this can become routine practice, such a protocol requires
further testing in a randomized trial(s), to determine both
safety and, more importantly, benefit beyond a short-term
increase in oxygenation. Thus, we end by stating that 10
patients can be the harbinger of the larger study that an-
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swers the question still often posed: “What is the role of
recruitment maneuvers in children and adults with severe
ALI/ARDS?”

Edward Shepherd MD
Division of Neonatology

Richard J Brilli MD
Division of Pediatric Critical Care Medicine

Department of Pediatrics

Nationwide Children’s Hospital

The Ohio State University College of Medicine
Columbus, Ohio

REFERENCES

1. Cornfield DN. Acute respiratory distress syndrome in children: phys-
iology and management. Curr Opin Pediatr 2013;25(3):338-343.

2. Ferguson ND, Fan E, Camporota L, Antonelli M, Anzueto A, Beale
R, et al. The Berlin definition of ARDS: an expanded rationale,
justification, and supplementary material. Intensive Care Med 2012;
38(10):1573-1582.

3. Hodgson C, Carteaux G, Tuxen DV, Davies AR, Pellegrino V,
Capellier G, et al. Hypoxaemic rescue therapies in acute respiratory
distress syndrome: why, when, what and which one? Injury (in press).
DOI: 10.1016/j.injury.2012.11.017.

The authors have disclosed no conflicts of interest.

Correspondence: Richard J Brilli MD, Division of Pediatric Critical Care
Medicine, The Ohio State University College of Medicine, 700 Children’s
Drive, Columbus OH 43205. E-mail: rbrilli@nationwidechildrens.org.

DOI: 10.4187/respcare.02662

RESPIRATORY CARE ® AUGUST 2013 VoL 58 No 8

14.

. The Acute Respiratory Distress Syndrome Network. Ventilation with

lower tidal volumes as compared with traditional tidal volumes for
acute lung injury and the acute respiratory distress syndrome. N Engl
J Med 2000;342(18):1301-1308.

. Richard JC, Maggiore SM, Jonson B, Mancebo J, Lemaire F,

Brochard L. Influence of tidal volume on alveolar recruitment. Re-
spective role of PEEP and a recruitment maneuver. Am J Respir Crit
Care Med 2001;163(7):1609-1613.

. Kacmarek RM, Kallet RH. Respiratory controversies in the critical

care setting. Should recruitment maneuvers be used in the manage-
ment of ALI and ARDS? Respir Care 2007;52(5):622-631; discus-
sion 631-635.

. Kacmarek RM, Villar J. Lung recruitment maneuvers during acute

respiratory distress syndrome: is it useful? Minerva Anestesiol 2011;
77(1):85-89.

. Boriosi JP, Cohen RA, Summers E, Sapru A, Hanson JH, Gilden-

gorin G, et al. Lung aeration changes after lung recruitment in chil-
dren with acute lung injury: a feasibility study. Pediatr Pulmonol
2012;47(8):771-779.

. Duff JP, Rosychuk RJ, Joffe AR. The safety and efficacy of sus-

tained inflations as a lung recruitment maneuver in pediatric inten-
sive care unit patients. Intensive Care Med 2007;33(10):1778-1786.

. Fan E, Wilcox ME, Brower RG, Stewart TE, Mehta S, Lapinsky SE,

et al. Recruitment maneuvers for acute lung injury: a systematic
review. Am J Respir Crit Care Med 2008;178(11):1156-1163.

. Boriosi JP, Sapru A, Hanson JH, Asselin J, Gildengorin G, Newman

V, et al. Efficacy and safety of lung recruitment in pediatric patients
with acute lung injury. Pediatr Crit Care Med 2011;12(4):431-436.

. Rocco PR, Pelosi P, de Abreu MG. Pros and cons of recruitment

maneuvers in acute lung injury and acute respiratory distress syn-
drome. Expert Rev Respir Med 2010;4(4):479-489.

. Fan E, Checkley W, Stewart TE, Muscedere J, Lesur O, Granton JT,

et al. Complications from recruitment maneuvers in patients with
acute lung injury: secondary analysis from the lung open ventilation
study. Respir Care 2012;57(11):1842-1849.

Kheir JN, Walsh BK, Smallwood CD, Rettig JS, Thompson JE,
Gomez-Laberge C, et al. Comparison of 2 lung recruitment strategies
in children with acute lung injury. Respir Care 2013;58(8):1280-
1290.

1387



