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The 36th Annual Advances in Care Conference – Advances in 
Therapeutics and Technology: Critical Care of Neonates, Chil-
dren, and Adults (formerly: High-Frequency Ventilation of In-
fants, Children & Adults) presented high quality education and 
networking opportunities to healthcare professionals who pro-
vide care for critically ill neonatal, pediatric, and adult patients 
with a focus on advances in therapeutics and technologies. 
Along with featured speakers, the conference includes abstract 
presentations on research on advances in these areas:
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ATT2019-1 
(ႇHFWV�RI�VRIW�39&�IRDP�LQ�UHGXFLQJ�QDVDO�VNLQ�EUHDNGRZQ�LQ�
preterm neonates receiving non-invasive ventilation via RAM 
nasal cannula

Vita Boyar, M.D., F.A.A.P , WCP, F.A.B.W.H

Director, Neonatal Wound Service
Co-lead of Neonatal ECMO program
Co-lead Pressure Injury Task Force for Northwell Health
Neonatal-Perinatal Medicine, Cohen Children's Medical Center of 
NY
Northwell Health
Assistant Professor of Pediatrics
Hofstra University School of Medicine
Northwell Health
718-470-3440
Cell 516-606-6231

Background:   Neonates rely on non-invasive ventilation (NC-
PAP) for survival. Due to unique anatomical and physiological 
characteristics of neonatal columella area, bi-nasal prongs can 
lead to nasal trauma.  Small bony maxillary spine, inadequate SQ 
DQG�GHUPDO�WLVVXH�IDLO�WR�Rႇ�ORDG�WUDQVPLWWHG�SUHVVXUH��OHDGLQJ�WR�
GHIRUPDWLRQ�RI�VNLQ�OD\HUV��SRRU�EORRG�ÀRZ�DQG�LVFKHPLD��/DFN�RI�
robust stratum corneum, increased heat and humidity delivered 
via prongs alter microclimate. Rates of neonatal nasal pressure 
LQMXU\��3,��UDQJH�EHWZHHQ���WR������138$3�(38$3�KDV�UHFRP-
mended use of barrier products in all patients at risk for medical 
device related PI (MDRPI). The RAM Nasal Cannula is a simple 
FDQQXOD�FRQQHFWHG�WR�YHQWLODWRU�FDSDEOH�RI�WUDQVPLWWLQJ�&3$3�2���
Manufacturer explains its theoretical advantage due to softer ma-
terial, thinner walled prongs, and larger inner diameter prong re-
sulting in lower resistance which may reduce nasal trauma. They 
UHFRPPHQG�LWV�XVH�ZLWKRXW�RႉRDGLQJ�EDUULHU�GHYLFH��

Objectives: Assess the incidence and severity of nasal pressure 
injury in premature infants receiving CPAP via RAM cannula and 
HႈFDF\�RI�396�IRDP��1HRVHDO�LQ�UHGXFLQJ�WKHVH�LQMXULHV��
0HWKRG��6WXG\�FRQGXFWHG�������������������$OO�LQIDQWV�XQGHU����
����ZNV��*$�UHTXLULQJ�1&3$3��5$0�FDQQXOD�ZDV�VHW�XS�DFFRUG-
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ing to manufactures instructions. Soft PVC foam-Neoseal™ was 
placed on the bi-nasal prongs, without touching patients nasal 
VNLQ� DQG� OHDYLQJ� ������� OHDN� EHWZHHQ� QRVWULOV� DQG� SURQJV�� � ��
WLPH�SHULRGV�ZHUH�FRPSDUHG��3HULRG�����������������������5$0�
FDQQXOD�SOXV�1HRVHDO��3HULRG��������������������5$0�DQG�1R�
1HRVHDO��3HULRG��������������������±5$0�SOXV�1HRVHDO�
6WDWLVWLFV��)LVKHU�H[DFW�WHVW�FRQ¿UPHG�VWDWLVWLFDO�GLႇHUHQFHV�LQ�3,�
rate with and without Neoseal (P<0.0001) and in severity.

Results:  Of 236 neonates, 80 evaluated during period1. (RAM 
�1HRVHDO�����3,�ZHUH� LGHQWL¿HG����±VWDJH���DQG���VWDJH����ZLWK�
UDWH�RI�QDVDO�LQMXU\����������LQIDQWV�TXDOL¿HG�GXULQJ�SHULRG���5$0�
RQO\��� ���3,�ZHUH� LGHQWL¿HG� �6WDJH����� VWDJH����� VWDJH�����DQG�
FROXPHOOD� QHFURVLV����ZLWK� WKH� UDWH�RI� �����3,� UDWH�KDG� ULVHQ���
WLPHV�GXULQJ�3HULRG����ZLWK�����RXW�RI�����VWDJHG�DV�6W���3,�DQG�
columella necrosis. Period 3(RAM +Neoseal) -128 neonates, 2 
3,���������6W�	��6W����7KHUH�ZHUH�QR�VLJQL¿FDQW�GLႇHUHQFHV��7�
test) in the patient characteristics between 3 groups.     

Conclusion: Unique anatomy of columella area, need for precise 
¿W� WR� GHOLYHU� SUHVVXUH� DQG�SRRU� WROHUDELOLW\� RI� GHYLFH� UHSRVLWLRQ-
ing contributes to nasal MDRPI via sustained pressure and fric-
WLRQ���5$0�FDQQXOD��ZLWKRXW�D�EDUULHU�LV�D�VLJQL¿FDQW�ULVN�IDFWRU�IRU�
PI. Microclimate (increased moisture, temperature) generated by 
nasal cannula increases skin susceptibility. Younger and smaller 
babies, with prolong PEEP application are at risk for more severe 
LQMXULHV��:H�GHPRQVWUDWHG�FOLQLFDOO\�VLJQL¿FDQW�EHQH¿W�LQ�DSSO\LQJ�
SURSK\ODFWLF�VRIW�39&�IRDP�RQ�5$0�FDQQXOD�LQ�HႇRUW�WR�SUHYHQW�
QDVDO�LQMXULHV��7R�RXU�NQRZOHGJH�WKLV�LV�WKH�¿UVW�VWXG\�DGGUHVVLQJ�
incidence of nasal injuries in preterm neonates receiving non-in-
vasive ventilation via RAM cannula. We conclude that preventa-
tive products must be used in conjunction with PEEP-delivering 
devices, including RAM nasal cannula.

ATT2019-2
Determining an Optimal Weaning Method of Nasal Continuous 
Positive Airway Pressure (CPAP) in Preterm Neonates

Venkatakrishna Kakkilaya, (1) Sheron Wagner, (2) Judy Ridpath, 
NNP, 2John Ibrahim, MD, (1) L. Steven Brown, (2) and Charles R. 
Rosenfeld (1)

(1) UT Southwestern Medical Center, Dallas, TX  
(2) Parkland Hospital and Health Systems

Background: Despite the wide adoption of CPAP for the respira-
tory support of preterm infants, optimal weaning strategy is not 
well established. While low level of CPAP (3 cm H20) can help 
GHFUHDVH�DSQHD�RI�SUHPDWXULW\�DQG�ZRUN�RI�EUHDWKLQJ��LWV�EHQH¿WV�
in weaning process has not been adequately evaluated.
Objective: To compare between stopping CPAP from a lower level 
after gradual pressure wean and discontinuation from standard 
therapeutic level.

Design/Methods: Single center, unblinded, prospective random-
ized control trial involving preterm infants born 23-32 week GA 
between October 2014 and February 2018. Infants meeting eli-
gibility criteria were enrolled in the study after obtaining informed 
consent. Stability criteria to initiate weaning and failure criteria to 
restart CPAP were established a priori. CPAP was stopped at 5 
cm H2O (Group1) or pressure was weaned stepwise and stopped 
at 3 cm H2O (Group 2). Primary outcome of interest was total 
&3$3�GD\V������LQIDQWV�SHU�JURXS�ZHUH�UHTXLUHG�WR�DFKLHYH�D�����
reduction in the primary outcome (Alpha 0.05, Power 0.8). Com-
SXWHU�JHQHUDWHG�UDQGRPL]DWLRQ�VHTXHQFH�VWUDWL¿HG�E\�*$�FDWHJR-
ries were placed in sealed opaque envelopes. ClinicalTrials.gov 
LGHQWL¿HU�1&7���������

Results: Of the 226 infants enrolled in the study, 116 infants be-
longed to Group 1 and 110 to Group 2 (Figure 1). In the intention 
WR�WUHDW�DQDO\VLV��WKHUH�ZHUH�QR�GLႇHUHQFHV�LQ�WKH�EDVHOLQH�FKDUDF-
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teristics between groups. Although CPAP was stopped earlier and 
at lower post- menstrual age in Group 1, primary outcome was 
QRW�GLႇHUHQW�EHWZHHQ�WZR�JURXSV��+LJKHU�SURSRUWLRQ�RI�LQIDQWV�LQ�
*URXS���IDLOHG�LQLWLDO�DWWHPSW�WR�VWRS�&3$3������YV������3�������
compared to Group 2. In the subgroup analysis, primary outcome 
was shorter among 30-32 week GA infants in Group 1 compared 
to Group 2 (P<0.01). Higher proportion of <30 week GA infants 
IDLOHG�LQLWLDO�DWWHPSW�WR�VWRS�&3$3������YV������3�������DQG�KDG�
���IDLOHG�GLVFRQWLQXDWLRQ�DWWHPSWV������YV�����3��������LQ�*URXS�
1 compared to Group 2. Logistic analysis showed that Group 2 
method is twice as likely to result in successful discontinuation of 
&3$3�DW�¿UVW�DWWHPSW�FRPSDUHG�WR�*URXS���>DGMXVWHG�RGGV�UDWLR�
��������������@�

Conclusion: Stopping CPAP from standard therapeutic level is 
EHQH¿FLDO� LQ�GHFUHDVLQJ�GXUDWLRQ�RI� WKHUDS\�DPRQJ�������ZHHN�
GA infants. Among <30 week GA infants, stopping CPAP from low 
level after gradual pressure wean can help achieve successful 
GLVFRQWLQXDWLRQ�DW�¿UVW�DWWHPSW�ZLWKRXW�SURORQJLQJ�WKH�GXUDWLRQ�RI�
therapy

ATT2019-3  
7KH�HႇHFWV�RI�DOWLWXGH�DQG�GH¿QLWLRQ�RQ�EURQFKRSXOPRQDU\�G\V-
plasia and the role of the NRN BPD prediction algorithm

K. Gulliver, B. Yoder

University of Utah, Salt Lake City, UT, United States

Purpose:� 1HZHU� GH¿QLWLRQV� IRU� EURQFKRSXOPRQDU\� G\VSODVLD�
(BPD) were developed to include current respiratory support 
strategies. We previously reported increased BPD rates at high 
altitude that normalized with altitude correction. The Neonatal Re-
search Network developed a BPD prediction model for neonates 
23-30 weeks gestational age (GA) with birth weight 501-1249g 
at various postnatal ages (Laughon, Am J Respir Crit Care Med, 
������YDOLGDWHG�DJDLQVW�WKH������1,&+'�%3'�GH¿QLWLRQ��2XU�RE-
MHFWLYH�ZDV�WR�DVVHVV�WKH�HႇHFW�RI�DOWLWXGH�FRUUHFWLRQ�RQ�%3'�UDWHV�
and assess the validity of the NRN BPD prediction tool when us-
LQJ���GLႇHUHQW�%3'�GH¿QLWLRQV�

Methods: This is a retrospective review of neonates <30 weeks 
JHVWDWLRQDO�DJH� �*$��DW�8QLYHUVLW\�RI�8WDK�1,&8� IURP��������±�
���������%3'�ZDV�GH¿QHG�XVLQJ� WKH� IROORZLQJ�GH¿QLWLRQV�������
NICHD Consensus (Jobe, Am J Respir Crit Care Med, 2001), 
2018 NICHD Consensus (Higgins, J Pediatr, 2018), and Jensen 
�3$6� ������� (ႇHFWLYH� )L2�� ZDV� GHWHUPLQHG� DW� ��� ZHHNV� 30$�
(Benaron, Arch Pediatr Adolesc Med, 1994). Altitude correction 
was performed via the ratio of average barometric pressure (BP) 
in our unit of 640 mmHg (BP at 5000 feet) to 760 mmHg (BP at 
VHD�OHYHO���3UREDELOLW\�RI�GHDWK�DQG�RU�PRGHUDWH�VHYHUH�%3'�ZDV�
calculated at 14 days of age using the NRN BPD outcome estima-
WRU��KWWSV���QHRQDWDO�UWL�RUJ���$UHD�XQGHU�WKH�FXUYH��$8&��DQDO\VLV�
and positive predictive values (PPV) were determined.

Results:� ���� LQIDQWV� ZHUH� LGHQWL¿HG� �*$� ��������� ZHHNV�� %:�
959+303g). BPD rates were inversely proportional to GA (Figure). 
%3'�UDWH�VLJQL¿FDQWO\�GHFUHDVHG�IROORZLQJ�DOWLWXGH�FRUUHFWLRQ�IRU�
DOO�JHVWDWLRQDO�DJHV��3��������XVLQJ������1,&+'�GH¿QLWLRQ�DQG�
for the 27-29 week subgroup and overall (P<0.001) by the 2018 
1,&+'�GH¿QLWLRQ��7KHUH�ZDV�QR�QHHG�IRU�DOWLWXGH�FRUUHFWLRQ�ZLWK�
WKH�-HQVHQ�GH¿QLWLRQ��3RVW�DOWLWXGH�FRUUHFWLRQ�������1,&+'�%3'�

UDWHV�ZHUH�VLJQL¿FDQWO\�KLJKHU�IRU�DOO�JHVWDWLRQDO�DJHV��3��������
FRPSDUHG�WR������1,&+'�DQG�-HQVHQ�%3'�GH¿QLWLRQV��3UREDELO-
ity risk of BPD or death calculated at 14 days of age was similar 
E\�$8&�IRU�WKH���%3'�GH¿QLWLRQV��339�IRU�%3'�RU�GHDWK�YDULHG�
EDVHG�RQ� WKH�%3'�GH¿QLWLRQ�XVHG��7DEOH��DQG� LQFUHDVHG�DV� WKH�
percentage risk of BPD or death increased.

Conclusion:�0RGHUDWH�WR�VHYHUH�%3'�UDWHV�GLႇHU�EDVHG�RQ�WKH�
GH¿QLWLRQ�XVHG��$OWLWXGH�KDV� OHVV�RI�DQ�HႇHFW�ZLWK� WKH�SURSRVHG�
�����1,&+'�%3'�GH¿QLWLRQ�DQG�QR�HႇHFW�E\�WKH�-HQVHQ�PRGHO��
and may not need correction for altitude. With correction of FiO2 
for altitude, the NRN BPD outcome estimator at 14 days of age re-
mains a valid tool in predicting the risk of moderate-severe BPD or 
death in our NICU population when using recently proposed BPD 
GH¿QLWLRQV��5HPRGHOLQJ�WKH�%3'�RXWFRPH�HVWLPDWRU�DOJRULWKP�IRU�
QHZHU�%3'�GH¿QLWLRQV�PD\�LPSURYH�SUHGLFWLYH�SURSHUWLHV�

Figure: Rates of moderate-severe BPD pre- and post-altitude cor-
UHFWLRQ�EDVHG�RQ�GH¿QLWLRQ�XVHG

7DEOH��339�RI�SUHGLFWHG�ULVN�DW����GD\V�RI�DJH�IRU���GLႇHUHQW�%3'�
GH¿QLWLRQV

ATT2019-4
Decreasing the 3100A Inspiratory Percent as an Alternate to In-
creasing Hertz during Weaning

-HႇUH\�:ULJKW�%657��557�136��0��3DUNHU�$657��557��%ULWWDQLH�
Smith ASRT, RRT, 

100 N Mario Cepecchi Way, Primary Children’s Hospital, Salt 
Lake City, Utah, 84113.   
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Introduction: This study looks at the relationship of the deliv-
ered Amplitude (amp) and Tidal Volume (Vt) using an inspiratory 
SHUFHQW�,���RI����DW�RQH�+HUW]��+]��YV�WKH�QH[W�JUHDWHU�+=�ZLWK�DQ�
,��RI����XVLQJ�D�6HQVRU�0HGLFV�����$�+LJK�)UHTXHQF\�2VFLOODWRU\�
Ventilator (HFOV).  Increasing HFOV Hz is an accepted method of 
weaning the HFOV ventilated patient.  By increasing the Hz, you 
decrease the inspiratory time. The expiratory time in turn is then 
decreased. There is then an increased possibility of inadequate 
expiratory time for exhalation.  The resulting consequence can 
be air trapping.  The trapping of the expiratory gasses can result 
in hyper-expansion of the lungs. The hyper-expansion can impair 
gas exchange, increase shunting, and in some cases impair car-
diac function if the hyper-expansion is severe enough. This study 
looks at the delivered amp’s and Vt’s to help understand if de-
FUHDVLQJ�WKH�,���LV�D�YLDEOH�FKRLFH�LQ�ZHDQLQJ�WKH�+)29���

Method: A calibrated HFOV was connected to one of the three 
test lungs using a full-length endotracheal tube. The lung compli-
DQFHV� DQG� (77¶V� XVHG� ZHUH�� ����FF�FP+�2� ZLWK� D� ���� (77��
����FF�FP+�2�ZLWK� D� ����(77�� DQG�����FF�FP+�2�XVLQJ� D� ����
(77��7KH�+)29�ELDV�ÀRZ�ZDV�PDLQWDLQHG�DW����OSP�WKURXJKRXW�DOO�
testing.  The MAP was set to 14 cmH2O (+- 0.1).  As each param-
eter was set. The amp was measured from within the test lungs 
XVLQJ�D�76,�&HUWL¿HU��7KH�9W�ZDV�PHDVXUHG�XVLQJ�D�'UDJJHU�91�
500 BabyLog ventilator as a volume monitor.  The HFOV frequen-
FLHV�WHVWHG�ZHUH��+]�WKUX���+]��7KH�,��ZDV�VHW�WR����DQG����IRU�
HDFK�IUHTXHQF\��H[FHSW����+]�ZKLFK�UDQ�DW����,���RQO\��7KH�DPSOL-
tudes tested were; 16, 18, 20, 22, 24, 26, 28, and 30.  Once the 
data was collected it was placed into a category.  A category con-
sisted of the averaged measured values from all eight Amp’s test-
HG�IURP�D�VLQJOH�+]�IUHTXHQF\�DW�D�JLYHQ�,���7KH�FDWHJRULHV�ZHUH�
WKHQ�SDLUHG��7KH�SDLULQJ�ZDV�D�FDWHJRU\�RI�D�+]�DW����,��ZLWK�WKH�
FDWHJRU\�RI�WKH�QH[W�KLJKHU�+]�DW����,���VHH�JUDSKV���WKUX�����7KH�
9W�FDWHJRULHV�ZHUH�WKHQ�VWUDWL¿HG�IXUWKHU�XVLQJ�WKH�FRHႈFLHQW�RI�
WKH�JDV�WUDQVSRUW�HTXDWLRQ�>�I�
�9W�����.J@��VHH�JUDSKV�������DQG�����
Where the test lungs could not be assigned a patient weight, the 
weight aspect of the equation was not completed. 

Conclusion:�%\�GHFUHDVLQJ�WKH�,��WR����WKHUH�LV�D�GHPRQVWUDWHG�
reduction in the delivered amp and Vt.  The paired categories re-
VXOWV�DUH� VLPLODU�� �7KH���� ,��YDOXHV�DUH� VOLJKWO\� ODUJHU� WKDQ� WKH�
����PHDVXUHPHQWV��H[FHSW� IRU�D� IHZ�H[DPSOHV�� �:KHUH���� ,��
values are larger you may expect that the change would be a 
OHVVHU�ZHDQ���+RZHYHU��ZKHQ�WKH�9W�FDWHJRULHV�DUH�VWUDWL¿HG�XVLQJ�
WKH�FRHႈFLHQW�RI�WKH�JDV�WUDQVSRUW�HTXDWLRQ�WKH�GDWD�ZRXOG�VXJ-
JHVW�WKH�+]�DW����,��FKDQJH�ZRXOG�EH�D�PDUJLQDOO\�JUHDWHU�ZHDQ�
WKDQ�LQFUHDVLQJ�WKH�+]�DW����,����2QO\�FOLQLFDO�DSSOLFDWLRQ�WULDO�ZLOO�
determine if these assumptions are correct.
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ATT2019-5
HFOV Tidal Volumes with Inspiratory Percent at 30 vs 33 at 
The Next Higher Hertz 

-HႇUH\�:ULJKW�%657��557�136��%ULWWDQLH�6PLWK�$657��557��

100 N Mario Cepecchi Way, Primary Children’s Hospital, Salt 
Lake City, Utah. 

Introduction: This study looks at the relationship of the delivered 
7LGDO�9ROXPH� �9W��XVLQJ�DQ� LQVSLUDWRU\�SHUFHQW�,���RI����DW�RQH�
+HUW]��+]��YV�WKH�QH[W�JUHDWHU�+=�ZLWK�DQ�,��RI����XVLQJ�D�6HQVRU�
Medics High Frequency Oscillatory Ventilator (HFOV).  In clinical 
care, increasing HFOV Hz is an accepted method of weaning the 
HFOV to increase the PCO๜ in the mechanically ventilated patient.  
The idea is by increasing the Hz you decrease the inspiratory time 
and it is assumed the Vt to the patient.  The concern is increas-
ing the Hz increases the possibility of inadequate expiratory time 
for exhalation.  Air trapping can be a consequence.  The trapping 
of ventilation gasses can result in hyper-expansion of the lungs. 
The hyper-expansion can impair gas exchange, shunting, and in 
some cases impair cardiac function if the hyper-expansion is se-
vere enough.  The goal of this study is to determine if decreasing 
WKH�,��FRXOG�GHOLYHU�D�VLPLODU�RXW�FRPH�DV�VHHQ�ZKHQ�WKH�+]�LQ�
LQFUHDVHG�ZKLOH�DW����,���EXW�ZLWK�ORZHULQJ�WKH�ULVN�RI�DLU�WUDSSLQJ��
This study will look at the delivered Vt’s to see if the assumption 
is correct.  

Method: A calibrated HFOV was connected to one of the three 
test lungs using a full-length endotracheal tube. The HFOV bias 
ÀRZ�ZDV�PDLQWDLQHG�DW����OSP�WKURXJKRXW�DOO�WHVWLQJ���7KH�0$3�
was set to 14 cmH๜O (+- 0.1).  As each parameter was set the 
Vt were measured using a Dragger VN 500 BabyLog ventilator.   
7KH�91�����EHFDPH�D�YROXPH�PRQLWRU�E\�SODFLQJ�LWV¶�ÀRZ�VHQVRU�
between the HFOV circuit and ETT.  The lung compliances and 
(77¶V�XVHG�ZHUH������FF�FP+๜2�XVLQJ�D�����(77������FF�FP+๜O 
XVLQJ�����(77��DQG�����FF�FP+๜O using a 3.5 ETT.  The HFOV 
IUHTXHQFLHV�WHVWHG�ZHUH��+]�WKUX���+]��7KH�,��ZDV�VHW�WR����DQG�
���IRU�HDFK�IUHTXHQF\��H[FHSW����+]�ZKLFK�UDQ�DW����,��RQO\��7KH�
amplitudes tested were; 16, 18, 20, 22, 24, 26, 28, and 30.  Once 
the data was collected it was placed into a category.  A category 
consisted of the averaged measured Vt’s delivered from all Amp’s, 
IURP�D�VLQJOH�+]� IUHTXHQF\�DW�D�JLYHQ� ,���7KH�FDWHJRULHV�ZHUH�
WKHQ�SDLUHG��7KH�SDLULQJ�ZDV�D�FDWHJRU\�RI�D�+]�DW����,��ZLWK�WKH�
FDWHJRU\�RI�WKH�QH[W�KLJKHU�+]�DW����,���VHH�JUDSKV�������DQG�����

Conclusion:�%\�GHFUHDVLQJ�WKH�,��WR����WKHUH�LV�D�GHPRQVWUDWHG�
reduction in the delivered Vt. When looking at the paired catego-
ries they are very similar. If you only look at the delivered Vt you 
ZRXOG� WKLQN� LW� LV� KLJKO\� OLNHO\� LQ� D� FOLQLFDO� VHWWLQJ� LI� WKH� ,��ZHUH�
UHGXFHG�WR�����UDWKHU�WKDW�LQFUHDVLQJ�WKH�+]�RQ����,��WKH�ODE�YDO-
XHV�ZRXOG� \LHOG� VLPLODU� UHVXOWV��2QO\� FOLQLFDO� DSSOLFDWLRQ�WULDO�ZLOO�
determine if either of these assumptions are correct.
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ATT2019-6 
Delivered HFOV Amplitudes At 30 vs 33 Inspiratory Percent 

-HႇUH\�:ULJKW�%657��557�136��0��3DUNHU�$657��557�

Primary Children’s Hospital, Salt Lake City, Utah. 

Introduction: This study looks at the relationship of the delivered 
amplitude using an inspiratory percent of 30 at one Hertz (Hz) vs 
the next greater HZ with an inspiratory of 33 using a Sensor Med-
ics High Frequency Oscillatory Ventilator (HFOV).  In clinical care, 
increasing HFOV Hz is an accepted method of weaning the HFOV 
to increase the PCO๜ in the mechanically ventilated patient. In-
FUHDVLQJ�WKH�+]�FDQ�KDYH�D�QHJDWLYH�HႇHFW�LQ�VRPH�SDWLHQWV����$LU�
WUDSSLQJ�LV�D�FRPPRQ�QHJDWLYH�VLGH�HႇHFW���7KH�WUDSSLQJ�RI�YHQ-
tilation gasses can result in hyper-expansion of the lungs, shunt-
ing, impair adequate gas exchange, and in some cases cause 
reduced cardiac function if the hyper-expansion is severe enough.  
The goal of this study is to determine if decreasing the inspiratory 
percent could deliver a similar out come as seen in increasing the 
Hz, but with a reduced possible air trapping in the lung.  

Method: A calibrated HFOV was connected to one of the three 
test lungs using a full-length endotracheal tube. The HFOV bias 
ÀRZ�ZDV�PDLQWDLQHG�DW����OSP�WKURXJKRXW�DOO�WHVWLQJ���7KH�0$3�
was set at 14 cmH2O (+- 0.1).  Each parameter was set, and the 
pressures were measured within the test lungs using a TSI Certi-
¿HU��7KH�OXQJ�FRPSOLDQFHV�DQG�(77¶V�XVHG�ZHUH�������FF�FP+๜O 
XVLQJ�D�����(77�������FF�FP+๜2�XVLQJ�D�����(77��DQG������FF�
cmH๜O using a 3.5 ETT.  The HFOV frequencies tested were 6 Hz 
thru 12 Hz. The inspiratory percent was set to 30 and 33 for each 
frequency, with exception of the 12 Hz which was only ran at an 
inspiratory percent of 33. The amplitudes tested were; 16, 18, 20, 
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22, 24, 26, 28, and 30.  Once the data was collected it was placed 
LQ�D�FDWHJRU\�DQG�WKHQ�DYHUDJHG���$�FDWHJRU\�FRQVLVWV�RI�D�VSHFL¿F�
Hz frequency at a single inspiratory percent, and all 8 amplitudes 
studied averaged. The categories were then paired. The pairing 
consisted of a Hz category at an inspiratory percent at 30 with the 
next higher Hz category inspiratory percent set at 33. 

Results/Conclusion: By decreasing the inspiratory percent to 30 
there was a demonstrated reduction in the delivered amplitude to 
the test lungs (see graphs). When comparing the categories, the 
¿QGLQJV�DUH�YHU\�VLPLODU�WR�HDFK�RWKHU��,W�LV�KLJKO\�OLNHO\�LQ�D�FOLQLFDO�
setting if the inspiratory percent were to be reduced to 30, rather 
that increasing the Hz at an inspiratory percent of 33 the lab value 
GLႇHUHQFHV�ZRXOG�EH�PLQRUO\�GLႇHUHQW���2QO\�D�FOLQLFDO�WULDO�DSSOLFD-
tion will determine if this assumption is correct.

ATT2019-7
Assessment of the number of neuronal progenitor cells in the 
brain of preterm lambs.

Nabi A*, Pettet L, Rebentisch A, Wang Z, Dawson E, Dahl M, Yo-
der B, Null D, Albertine K.  

University of Utah, Salt Lake City, UT and University of California 
at Davis, Davis, CA

Purpose of Study: Although brain injury happens in chronically 
ventilated preterm infants, pathogenic mechanisms remain to be 
LGHQWL¿HG�LQ�SDUW�EHFDXVH�EUDLQ�WLVVXH�LV�QRW�W\SLFDOO\�SDUW�RI�FOLQLFDO�
material for study. We showed that preterm lambs supported by 
invasive mechanical ventilation (IMV) have more apoptosis, and 
less proliferation, of neurons and glial subtypes compared to non-
invasive respiratory support (NRS). These results suggest that cell 
survival may be decreased in the brain of preterm lambs that are 
managed by IMV. Disruption might lead to shift to more progenitor 
cells as a compensatory response. Neural stem cells give rise to 
QHXURQDO�SURJHQLWRU�FHOOV��ZKLFK�DUH�LGHQWL¿DEOH�E\�GRXEOHFRUWLQ��
We hypothesized that decreased neuron survival during IMV may 
increase the number of neuronal progenitor cells in the brain.

Methods Used: Preterm lambs, treated with antenatal steroids 
and postnatal surfactant, were managed by IMV or NRS for either 
�G�RU���G��Q ��JURXS���:H�XVH�156��KLJK�IUHTXHQF\�QDVDO�VXS-
port) as the positive gold-standard for alveolar formation in the 
lung. At the end of 3d or 21d of respiratory management, cortical 
EUDLQ�WLVVXH�IURP�WKH�WHPSRUDO�OREH�ZDV�¿[HG��:H�XVHG�LPPXQR-
histochemistry to localize doublecortin-positive neuronal progeni-
tor cells. We used stereology to quantify numerical density of dou-
blecortin-positive neurons in Layer II, using systematic, uniform, 
random sampling.

Summary of Results:�:H�IRXQG�D�VWDWLVWLFDOO\�VLJQL¿FDQW�GLႇHU-
ence in numerical density of doublecortin-positive neuronal pro-
genitor cells in cortical layer II of the temporal lobe at 21d be-
tween the two modes of respiratory support.  Numerical density 
ZDV�VLJQL¿FDQWO\�ORZHU�IRU�WKH���G�,09�JURXS��������������FP���
FRPSDUHG�WR�WKH���G�156�JURXS��������������FP���S��������1R�
GLႇHUHQFH�ZDV�GHWHFWHG�DW��G�EHWZHHQ� WKH� WZR�JURXSV���G� ,09�
�������������FP��YHUVXV��G�1,6��������������FP���UHVSHFWLYHO\��
Conclusions: We conclude that 21d of IMV reduces the number of 
neuronal progenitor cells in layer II of temporal lobe gray matter 
compared to 21d of NRS. We speculate that the better outcome 
after NRS may lead to better neurodevelopmental outcomes later 
in life. Supported by R01 HL110002 and Division of Neonatology.

ATT2019-8
Mask resuscitation and continuing noninvasive respiratory sup-
port leads to better alveolar formation compared to invasive 
mechanical ventilation resuscitation and continuing invasive 
mechanical ventilation of preterm lambs.

LRebentisch A*, Dahl M, Johnson O, Bradford C, Dawson E, 
Dellaca’ R, Lavizzari A, Null D, Yoder Y, Albertine K.  

University of Utah, Salt Lake City, UT, Politecnico di Milano, 
Milan, Italy, Ospedale Maggoire Policlinico, Milano, Italy, and 
UC Davis, Davis, CA.



88NEONATOLOGY TODAY�www.NeonatologyToday.net�Agust 2019

Purpose of Study: Chronic lung disease of prematurity is his-
WRSDWKRORJLFDOO\� FKDUDFWHUL]HG� E\� DOYHRODU� VLPSOL¿FDWLRQ�� :H�
showed, using our preterm lamb model, that 3d of invasive me-
chanical ventilation (IMV) leads to thicker and less secondary 
septated distal airspace walls, both being indices of alveolar 
VLPSOL¿FDWLRQ��FRPSDUHG�WR�SUHWHUP�ODPEV�VXSSRUWHG�E\��G�RI�
noninvasive respiratory support (NRS). An unknown is whether 
preterm lambs that are not endotracheally intubated, and there-
fore not supported by IMV, will have improved architectural for-
mation of alveoli. Therefore, the aim of this study was to de-
velop a preterm lamb model in which lambs were resuscitated 
noninvasively by facial mask.

Methods Used: Preterm lambs (delivered by Cesarean-section 
at 128d gestation; term ~150d; equivalent to ~28w gestation in 
humans) were either (1) intubated at birth, resuscitated by IMV, 
and continued on IMV ("IMV" group; n=4; control group) for 
3d or (2) resuscitated by facial mask and continued with NRS 
("NRS" group; n=5) for 3d. The NRS group was supported non-
invasively by nasal cannula. All lambs were given surfactant 
SULRU�WR�GHOLYHU\�DQG�FDႇHLQH�FLWUDWH�DIWHU�GHOLYHU\��%RWK�JURXSV�
UHFHLYHG� WZR� VXVWDLQHG� OXQJ� LQÀDWLRQV� ���VHF��� 4XDQWLWDWLYH�
histology was used to measure indices of alveolar formation.
6XPPDU\�RI�5HVXOWV��,09�PDQDJHG�SUHWHUP�ODPEV�KDG�VLJQL¿-
FDQWO\� WKLFNHU�GLVWDO�DLUVSDFH�ZDOOV� ����������P��FRPSDUHG� WR�
WKH� 156� SUHWHUP� ODPEV� ��������� �P�� S������ E\� XQSDLUHG� W�
WHVW���9ROXPH�GHQVLW\�RI�VHFRQGDU\�VHSWD�ZDV�QRW�VLJQL¿FDQWO\�
GLႇHUHQW�IRU�WKH�,09�JURXS������������S �����FRPSDUHG�WR�WKH�
156�JURXS������������RI�SUHWHUP�ODPEV�

Conclusions: Noninvasive resuscitation and continuing nonin-
vasive respiratory support leads to more rapid thinning of distal 
airspace walls compared to IMV resuscitation and continuing 
IMV of preterm lambs. Supported by R01 HL110002 and Divi-
sion of Neonatology

ATT2019-9
Balance between proliferation and apoptosis of interstitial cells 
remains constant in the lung of former preterm lambs, regardless 
of the mode of respiratory support after preterm birth of preterm 
lambs.

Cutler B*, Rebentisch A, Wang Z, Dawson E, Dahl M, Yoder B, 
Null D, Albertine K.  

University of Utah, Salt Lake City, UT and University of California 
at Davis, Davis, CA

Purpose of Study:�$OYHRODU�VLPSOL¿FDWLRQ�LV�WKH�FKDUDFWHULVWLF�KLV-
topathology for bronchopulmonary dysplasia. We showed, using 
our chronically ventilated preterm lamb model, that days or weeks 
of invasive mechanical ventilation (IMV) leads to thicker distal 
DLUVSDFH�ZDOOV�� DQ� LQGH[� RI� DOYHRODU� VLPSOL¿FDWLRQ�� FRPSDUHG� WR�
noninvasive respiratory support (NRS). We also showed that the 
increased thickness is related to disproportionate proliferation of 
mesenchymal cells compared to their apoptosis. Our new former 
preterm lamb studies indicate that their lungs have alveolar walls 
that are persistently thicker at 5 months corrected postnatal age 
(cPNA) compared to unventilated term lambs matched for PNA. 
An unknown is whether the former preterm lambs have persis-
tently disrupted proliferation versus apoptosis of alveolar wall in-
terstitial (mesenchymal) cells.

Methods Used: Preterm lambs (delivered by Cesarean-section 
at 128d gestation; term ~150d; equivalent to ~28w gestation in 
humans) were either (1) intubated at birth, resuscitated by IMV, 
and continued on IMV for 6d (“IMV” group; n=6) or (2) resuscitated 
noninvasively by facial mask and continued NRS for 6d (“NRS” 
group; n=4). Both groups were weaned from all respiratory sup-
port and lived for ~6 months (former preterm (FPT) lambs; ~5 
months corrected postnatal age; ~6y human). Control term lambs 
were not ventilated and lived 5 months. Quantitative immunohisto-
chemistry was used to quantify proliferation and apoptosis.
Summary of Results: FPT lambs managed by IMV or NRS during 
WKHLU�¿UVW�ZHHN�RI�SRVWQDWDO�OLIH�KDG�FRPSDUDEOH�SUROLIHUDWLRQ�LQGH[�
�����������DQG������������UHVSHFWLYHO\��PHDQ�6'��QRW�GLႇHUHQW��
DQG�DSRSWRWLF�LQGH[��DSRSWRWLF�LQWHUVWLWLDO�FHOOV�WRWDO�HSLWKHOLDO�FHOOV��
����������DQG������������UHVSHFWLYHO\��QRW�GLႇHUHQW���7KHVH�LQGL-
FHV�ZHUH�FRPSDUDEOH�WR�WKRVH�IRU�FRQWURO�WHUP�ODPEV������������
IRU�DSRSWRWLF�LQGH[�DQG�����������IRU�SUROLIHUDWLRQ�LQGH[��

Conclusions: Our results suggest that the persistently thicker 
alveolar walls of FPT lambs that were managed by IMV for ~6d 
GXULQJ�WKHLU�¿UVW�ZHHN�RI�SRVWQDWDO� OLIH��'DKO��������RFFXUV�ZLWK-
out persistent disruption of the balance between proliferation and 
apoptosis of interstitial (mesenchymal) cells in alveolar walls. We 
speculate that the persistently thicker alveolar walls may be the 
UHVXOW� RI� UHGXFHG� WXUQRYHU� RI� LQWHUVWLWLDO� FHOOV� DQG�RU� H[FHVV� DF-
cumulation of extracellular matrix (Pierce, Am J Physiol - Lung 
1997). Supported by R01 HL110002 and Division of Neonatology

ATT2019-10
Jet 58: HFJV and Confessions of a NICU Mom 

Kuljit Minhas RRT, BSc, Ashely Durance NICU Mother

Royal Columbian Hospital (Fraser Health Authority), New West-
minster, BC Canada

Kuljit.Minhas@fraserhealth.ca 604-319-5565
AshleyLdurance@gmail.com

To discuss the process of starting the HFJV program at our site 
and increase awareness on family centered care in the NICU thru 
the eyes of a NICU family.

Initiating a new ventilation program can be challenging. It involves 
multiple stakeholders who need to understand the therapy and 
also agree on strategies, techniques and management. The im-
pact of these interventions on patients and families must be con-
sidered as well.

In this presentation we will discuss the implementation of the 
HFJV program at Royal Columbian Hospital and the learnings 
along the way. This includes the creation of a ventilation standard, 
DSSURSULDWH�WLPLQJ�RI�WKH�LQWHUYHQWLRQ��DQG�VXEVHTXHQW�PRGL¿FD-
tions with complementary strategies to allow skin to skin on the 
HFJV (construction of a “jet arm” for the patient box).

In addition, we will present the story of Baby girl Hazel. We will 
hear her journey of 6 months in the NICU from her mother and the 
multi-disciplinary clinicians that cared for her. We will share her 58 
GD\��ÀLJKW��RQ�+)-9�ZLWK�PXOWLSOH�5HVSLUDWRU\�LQWHUYHQWLRQV�LQFOXG-
ing, unique "outside of the box" events. Family experience from 
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admission to discharge will be highlighted including knowledge of 
the NICU environment, feedback on improvements from family, 
and post discharge. 

ATT2019-11
Implementing the Use of Early Lung Recruitment for Newborn Re-
spiratory Management in a Level II Nursery.

-XOLD�7KRPDV�>PDLOWR�-XOLD�7KRPDV#LPDLO�RUJ@�

3rd year DNP-NNP student 
Creighton University

Background: Newborn infants experience many physiologic 
changes at birth to enable transition to extra-uterine life. New-
borns are at risk for respiratory distress due to many factors. A 
standardized ELR CPAP protocol in level two NICUs for newborns 
in respiratory distress, could improve quality of care, reduce the 
severity of respiratory distress during the immediate newborn pe-
riod, and potentially reduce treatment duration.

Purpose: The purpose of this quality improvement project was to 
LPSOHPHQW�D�VWDQGDUGL]HG�H[WHQGHG�HDUO\�OXQJ�UHFUXLWPHQW��(/5�
CPAP) protocol for infants who exhibit symptoms of respiratory 
distress within the immediate newborn period (within 10-120 min-
XWHV� RI� OLIH�� IRU� UHVSLUDWRU\�PDQDJHPHQW�� 6SHFL¿F� DLPV�ZHUH� WR�
improve respiratory management of newly born infants, increase 
the rate of infants transitioned to the mother-baby unit, promote 
maternal-infant proximity, and decrease the transfers to higher 
level III NICU.

Methods: 
����(GXFDWLRQ�RI�(/5�SUDFWLFH�ZDV�SURYLGHG�WR�DOO�VWDႇ�ZKR�DWWHQG�
deliveries 
2. Assessment of the process continued throughout administration 
RI�(/5�&3$3�WR�HQVXUH�FRUUHFW�DSSOLFDWLRQ�SUDFWLFH�RI�WKH�SURWRFRO���

Results:
'DWD�FROOHFWHG�VXJJHVWV�(/5�&3$3�LV�EHQH¿FLDO�IRU�D�VSHFL¿F�SD-
tient population, the patients who were able to transition to the 
PRWKHU�EDE\�XQLW�DIWHU�DQ�H[WHQGHG�WUDQVLWLRQ�SHULRG��ZKR�ZRXOG�
have otherwise been transported to a higher level of care for on-
going respiratory management. This project provides a baseline 
for future studies to explore ELR in neonates.

ATT2019-12
Is Conventional Ventilation Actually High-Frequency Ventilation in 
Disguise?  

Mitchell Goldstein, MD, Carter Tong, RRT, Munaf Kadri, MD, 
Anamika Banerji, MD, Elba Fayard, MD, Ricardo Peverini, MD. 

Division of Neonatology, Department of Pediatrics, Loma Linda 
University Children’s Hospital, Loma Linda, CA

Introduction: Neonatal ventilation has been traditionally divided 
LQWR�WZR�GLႇHUHQW�FDWHJRULHV��&RQYHQWLRQDO�YHQWLODWLRQ�FRQVLVWV�RI�
tidal ventilation using a “conventional” ventilation rate typically less 
than 60 breaths per minute. High-frequency ventilation has been 
GH¿QHG�DV�YHQWLODWLRQ�LQ�H[FHVV�RI�����+]�RU�����EUHDWKV�SHU�PLQ-
ute. From earlier studies on high-frequency ventilation, we were 

able to demonstrate that high-frequency ventilation gives rise to 
harmonics of yet higher frequency waveforms. Some of these fre-
TXHQFLHV�PD\�KDYH�D�FOLQLFDOO\�VLJQL¿FDQW�HႇHFW�RQ�YHQWLODWLRQ�

Purpose: We asked whether conventional ventilation produces 
harmonics that are in the high-frequency range.

Methods: We used the Maquet SERVO-n Neonatal Ventilator 
(MAQUET Holding B.V. & Co., Rastatt, Germany) and the RD020 
IURP�)LVKHU�DQG�3D\NHO� �+XQWLQJWRQ�%HDFK��&$��DV�RXU�DUWL¿FLDO�
lung for this study. The ventilator was set at a rate of 30, 45, and 
���%30�ZLWK�SUHVVXUHV�RI������DQG�DQ� LQVSLUDWRU\� WLPH�RI�������
:H�VWXGLHG�GLႇHUHQW�ÀRZ�DQG�SUHVVXUH�G\QDPLFV�DW�HDFK�VHWWLQJ��
Easy Sense UPC2100 software from Validyne (Northridge, CA) 
was used to obtain our measurements. Sampling was at 1000 Hz. 
10 seconds of data or 10,000 measurements were taken at each 
of these settings. Data were analyzed using MATLAB (R2015B) 
and mapped in time and frequency domains.

Results: As noted in the Graphics below (30, 45, 60 bpm). In all 
samples, the frequency domain indicated substantial magnitude 
waveforms in the high-frequency range (i.e., a substantial bump in 
magnitude in the harmonics in the < 0.1 KHz range). 

Discussion: Although the debate continues as to whether “conven-
tional” or high-frequency ventilation is superior in the ventilation of 
QHRQDWHV��LW�LV�UHDGLO\�DSSDUHQW�WKDW�WKH�GLႇHUHQFHV�DUH�QRW�DV�ZHOO�
GH¿QHG�DV�SUHYLRXVO\�GHVFULEHG��7KHUH�LV�D�VXEVWDQWLDO�FRPSRQHQW�
of high-frequency ventilation in conventional ventilation patterns. 
9HQWLODWRU�G\QDPLFV�DQG�SDWLHQW� IDFWRUV�PD\�DႇHFW� WKH�GHJUHH� WR�
ZKLFK�WKLV�HႇHFW�LV�FOLQLFDOO\�VLJQL¿FDQW��EXW�LW�LV�FOHDU�WKDW�³FRQYHQ-
WLRQDO�YHQWLODWLRQ´�DOVR�SURGXFHV�VLJQL¿FDQW�KDUPRQLFV��

Conclusion: “Conventional” ventilation may, in fact, be high-
frequency ventilation in disguise. Further research is indicated to 
GH¿QH�WKH�SUHFLVH�RSHUDWLRQDO�IUHTXHQFLHV�
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ATT2019-13
Neonatology Today: Statistics, Logistics, and You

Mitchell Goldstein, MD. 

Division of Neonatology, Department of Pediatrics, Loma Linda 
University Children’s Hospital, Loma Linda, CA.

Last February, Neonatology Today was acquired by Loma Linda 
3XEOLVKLQJ�&RPSDQ\��D�'HODZDUH�����&��1RW�)RU�3UR¿W�RSHUDWLQJ�
as a Public Charity. In the 12 months since the journal has been 
under new ownership, we have initiated the following plan:

• All manuscripts submitted will be peer-reviewed. We plan 
to add additional reviewers as needed to accommodate the 
demand. Our commitment will be to provide feedback on any 
submission in fewer than 14 business days.

• We will continue to commit to not charge authors any fees 
whatsoever for publication of their manuscripts. 

• We will continue to provide the journal for free to our read-
ers.

• We will actively solicit and publish case reports that provide 
insights into the management of complex conditions con-
fronting practicing neonatologists. Although many journals 
have discouraged case report submission, it is our feeling 
that these provide a way of disseminating meaningful aca-
demic information that may not otherwise see the light of 
day.

• We will be making Neonatology Today a multidisciplinary 
publication, open to all professionals who engage in aca-
GHPLF� SXUVXLWV� LQ� WKH� ¿HOGV� RI� 1HRQDWRORJ\�� 3HULQDWRORJ\��
and Pediatrics. 

�� :H�KRSH�WR�LQFUHDVH�RXU�UHDGHUVKLS�E\�VWULYLQJ�WR�EH�¿UVW�WR�
report on innovative new concepts in all of the associated 
specialties. 

• We will expand our readership by adding an international 
component to our board. 

• We are highlighting the work of the patient and provider ad-
vocacy community including organizations like the National 
Coalition for Infant Health (NCfIH),(infanthealth.org).

• We will have open conference calls to improve the journal 
content.

• We will have a dedicated message line for questions, con-
cerns, and comments.

• We aim to provide CME’s for our reviewers.

Since NT ’s acquisition, the page count has tripled. We have added 
additional distribution models, increasing our circulation to 15,000 

UHDGHUV�PRQWK�ZLWK�D�SHDN�UHDGHUVKLS�RI���������IRU�WKH����PRQWK�
period. EBSCO and CiteFactor have indexed our journal. We are 
continuing to look for new content and new members of our edito-
rial board. Please consider NT for your publication plans

ATT2019-14
Prongs and Velocities - Unraveling the Vapotherm Flow Dynamics

Rivera L., Agrawal P., Tong C., Goldstein M.

Division of Neonatology, Department of Pediatrics, Loma Linda 
University Children’s Hospital, Loma Linda, CA.

Background:
7KH�XVH�RI�KLJK�ÀRZ�WKHUDS\��+)7��LV�JURZLQJ�UDSLGO\��SDUWLFX-
larly in the neonatal intensive care setting. Vapotherm (VT) is a 
HFT modality that was developed as a method for humidifying 
DQG�ZDUPLQJ�LQKDOHG�JDV��DOORZLQJ�IRU�ÀRZ�WR�EH�GHOLYHUHG�LQ�D�
way that is less traumatic to the nasal mucosa.

The VT cannula is not uniform in its diameter. The recommend-
ed cannula size will vary depending on the patient’s weight, in-
ner diameter of the nares and the outer diameter of the cannula 
prongs in use. VT cannulas were developed with the impres-
VLRQ�WKDW�WKHLU�VPDOO�VL]H�ZLOO�LQFUHDVH�JDV�YHORFLW\�WR�PRUH�Hႈ-
FLHQWO\�ÀXVK�WKH�QDVDO�H[WUD�WKRUDFLF�GHDG�VSDFH�DQG�WKHUHIRUH�
ÀXVK�&2๜�DW�ORZHU��PRUH�FRPIRUWDEOH�ÀRZV��7KLV�DELOLW\�WR�ÀXVK�
the extra-thoracic dead space is important for the management 
of respiratory distress and hypercapnia.

Objective: 
:H�HYDOXDWHG�WKH�HႇHFW�RI�YDU\LQJ�WKH�QDVDO�FDQQXOD�RSHQLQJ�
size in a typical VT cannula application, on the exit velocity of 
JDV�EDVHG�RQ�GLႇHUHQW�ÀRZ�UDWHV�

Design/Methods:
Outer diameters of 1.5, 1.9, 2.7 and 4.8 mm were selected 
based on the cannula opening sizes provided by the Vapo-
WKHUP�PDQXIDFWXUHU��8VLQJ�WKH�SUHVHOHFWHG�UHFRPPHQGHG�ÀRZ�
UDWH�IRU�HDFK�FDQQXOD��WKH�H[LW�ÀRZ�YHORFLW\�IURP�WKH�QDVDO�FDQ-
QXOD� ZDV� FDOFXODWHG� XVLQJ� NQRZQ� UHODWLRQVKLSV� EHWZHHQ� ÀRZ�
and velocity.  

Results: 
'HFUHDVLQJ�FDQQXOD�RSHQLQJ�VL]HV�DQG�LQFUHDVLQJ�ÀRZ�UDWH�OHDG�
WR�VLJQL¿FDQW�LQFUHDVHV�LQ�QDVDO�FDQQXOD�YHORFLW\��

Conclusion(s): 
+LJK�ÀRZ�FDQQXODV�FDQ�YDU\�FRQVLGHUDEO\�EDVHG�RQ�WKH�GLDPHWHU�
RI�WKH�FDQQXOD�RSHQLQJ��6PDOOHU�FDQQXOD�VL]H�DQG�LQFUHDVHG�ÀRZ�
DOORZ�IRU�SURSDJDWLRQ�RI�ÀRZ�DW�KLJKHU�YHORFLWLHV��WKHRUHWLFDOO\�LQ-
ÀXHQFLQJ�K\SR[LD��K\SHUFDSQLD�DQG�ZRUN�RI�EUHDWKLQJ�LQ�SDWLHQWV�
with respiratory distress. It is important to be cognizant about the 
HႇHFW�RI�ZHDQLQJ�ÀRZ�WR�WKH�QDVDO�FDQQXOD�RQ�WKH�YHORFLW\�RI�JDV�
delivered. Clinicians should also take into account the size of 
SURQJV�DV�WKLV�FRQWULEXWHV�VLJQL¿FDQWO\�WR�WKH�GHOLYHUHG�YHORFLW\�WR�
the patient.



91NEONATOLOGY TODAY�www.NeonatologyToday.net�August 2019

NT

Velocity (m/s) at Given Flow Rate and 
Cannula Size

Cannula Size in mm
1.5 1.9 2.7 4.8

Liter per minute (LPM) Flow to Cannula
1 9.4 5.9 2.9 0.9
2 18.9 11.7 5.8 1.8
3 28.3 17.6 8.7 2.8
4 37.7 23.5 11.6 3.7
5 47.2 29.3 14.5 4.6
6 56.6 35.2 17.4 5.5
7 66.0 41.1 20.3 6.5
8 75.5 46.9 23.2 7.4

10 94.3 58.7 29.0 9.2
20 188.6 117.3 58.0 18.4
30 283.0 176.0 87.1 27.7
40 377.3 234.6 116.1 36.9

Use the Right Words

Treat Us as a Dyad

Support Rooming-In

Promote Kangaroo Care

Try Non-Pharmacological Care

Support Breastfeeding

Treat My Symptoms

I was exposed to substances in utero. I am 
not an addict. And my mother may or may 
not have a Substance Use Disorder (SUD).

Mothers and babies need each other. 
Help my mom and me bond. Whenever 
possible, provide my care alongside her 
and teach her how to meet my needs. 

Babies like me do best in a calm, 
quiet, dimly-lit room where we 
can be close to our caregivers.

Skin-to-skin care helps me stabilize 
and self-regulate. It helps relieve the 
autonomic symptoms associated with 
withdrawal and promotes bonding.

Help me self-soothe. Swaddle me snugly in 
a flexed position that reminds me of the 
womb. Offer me a pacifier to suck on. 
Protect my sleep by "clustering" my care.

Breast milk is important to my gastrointestinal 
heath and breast feeding is recommended 
when moms are HIV-negative and receiving 
medically-supervised care. Help my mother 
reach her pumping and breastfeeding goals.

If I am experiencing withdrawal symptoms 
that make it hard for me to eat, sleep, and 
be soothed, create a care plan to help me 
wean comfortably.
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