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Respiratory Report:
Between Rocks and Hard Places
(And Things They Didn’t Teach You in School)

I dedicate this column to the late Dr. Andrew (Andy) 
Shennan, the founder of the perinatal program at Wom-
en’s College Hospital (now at Sunnybrook Health Sci-
ences Centre). To my teacher, my mentor and the man 
I owe my career as it is to, thank you. You have earned 
your place where there are no hospitals and no NICUs, 
where all the babies do is laugh and giggle and sleep.
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,�KDG�WKH�SOHDVXUH�RI�VSHDNLQJ�WR�'U��$OLVRQ�)URHVH��DQ�DQHVWKH-
VLRORJLVW�IURP�.LQJVWRQ��2QWDULR��IROORZLQJ�D�FRQIHUHQFH��,�DVNHG�
her what she thought of the Glidescope® video laryngoscopy de-
vice. “Don’t get me started,” she replied. “I now spend my time 
WHDFKLQJ�EDVLF�ODU\QJRVFRS\�EHFDXVH�QR�RQH�NQRZV�KRZ�WR�GR�LW�
anymore!”. (1) I laughed and replied that I tease anesthetists all 
the time, telling them “when I learned to do this, you actually had 
to do it.” While Dr. Froese’s practice is in the adult world, with the 
introduction of pediatric and neonatal video laryngoscopes com-
bined with the transition to non-invasive respiratory support, it is 
only a matter of time before her experience is visited upon the 
world of neonatology.

I have been practicing as a respiratory therapist for 30 years, 22 of 
WKRVH�EHLQJ�H[FOXVLYHO\�LQ�WKH�1,&8��,Q�WKDW�WLPH��,�KDYH�HQFRXQ-
tered many situations where the standard practice simply wasn’t 
ZRUNLQJ��$V� VWDႇ� DSSURDFK� UHWLUHPHQW� DJH�� WKHUH� LV� D�ZHDOWK� RI�
H[SHULHQFH�DQG�SUDFWLFDO�EHGVLGH�NQRZOHGJH�SRLVHG�WR�OHDYH�ZLWK�
WKHP��:KLOH�WHFKQRORJ\�KDV�JLYHQ�XV�PDQ\�WRROV�WR�PDNH�RXU�FOLQL-
cal lives easier, sometimes the cost of that technology is the loss 
RI�FOLQLFDO�VNLOO�VHWV�WKDW�FDQ�EH�OLIHVDYLQJ�LQ�GLUH�VLWXDWLRQV��,�SUHV-
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“While technology has given us many 
tools to make our clinical lives easier, 
sometimes the cost of that technology is 
the loss of clinical skill sets that can be 
lifesaving in dire situations. I present this 
month an assortment of “tricks” that may 
help clinicians in similar circumstances." 

)LJXUH���FRXUWHV\�%XQQHOO�,QF
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HQW�WKLV�PRQWK�DQ�DVVRUWPHQW�RI�³WULFNV´�WKDW�PD\�KHOS�FOLQLFLDQV�LQ�
similar circumstances.

When the Lungs Say “Yes” and the Heart (or Brain) Says “No.”

There are times when the balance between perfusion and venti-
lation is almost impossible to achieve. While an under-recruited 
OXQJ�ZLOO� LPSDLU�YHQRXV�UHWXUQ�DV�PXFK�DV�DQ�RYHU�LQÀDWHG�RQH��
WKHUH�DUH�WLPHV�ZKHQ�WKH�LPPDWXUH�KHDUW�FDQQRW�SXPS�HႇHFWLYHO\�
against the pressure required to maintain optimal pulmonary re-
cruitment. Normal pulmonary arterial pressure (PAP) outside the 
neonatal period is 19 cmH๜2�������FP+๜O, and this value is in-
dependent of age. This pressure is higher in the newborn, and 
higher still in the premature infant. (2) It stands to reason that the 
closer mean airway pressure (MAP) is to PA pressure, the less 
perfusion pressure is available. Further, infants with chronic lung 
GLVHDVH��&/'��RIWHQ�H[KLELW�D�GHJUHH�RI�SXOPRQDU\�K\SHUWHQVLRQ��
although structural in nature rather than reactive.

$�QRUPDO��IXQFWLRQLQJ��SUHPDWXUH�KHDUW�VKRXOG�QRW�KDYH�GLႈFXOW\�

pumping against a MAP of 10 cmH๜O. Unfortunately, pressures 
much higher than this are often required to maintain lung patency 
and provide adequate oxygenation without potentially damaging 
high oxygen concentrations, and occasionally this results in hy-
potension.

I rarely advocate for lower MAP, but when faced with this scenario 
will sometimes reduce PEEP/MAP while introducing recruitment 
maneuvers. This may seem counter-intuitive since recruitment 
maneuvers are best used sparingly and for short duration in con-
cert with increasing PEEP/MAP. In this case, the maneuvers are 
meant to maintain alveolar stability, while the lower PEEP/MAP 
gives “windows” of lower pressure to lessen cardiovascular load: 
WKLQN�RI�LW�DV�³ELSKDVLF�3((3�´

Traditionally we have been taught as clinicians to use “standard” 
intermittent mandatory ventilation (IMV) breaths for recruitment, 
W\SLFDOO\�ZLWK�DQ�LQVSLUDWRU\�WLPH��7L��RI�����VHFRQGV�DQG�SHDN�LQ-
spiratory pressure (PIP) of 20 cmH๜2�RU�PRUH��:H�QRZ�NQRZ�WKDW�
large volume breaths are damaging to the developing lung, and a 
VWXG\�E\�3LOORZ�HW�DO��VKRZHG�LQFUHDVHG�LQÀDPPDWRU\�PDUNHUV�XV-
ing IMV breaths with PIP of 25 cmH๜O at rates of 2 and 5 respec-
WLYHO\��DQG�ZLWK�7L�RI�HLWKHU�����RU���VHFRQGV��0DUNHUV�ZHUH�PRUH�
prevalent with the increased Ti. (3) In addition, the low Ti does not 
SURYLGH�VXႈFLHQW�WLPH�IRU�SURSHU�SHQGHOOXIW�WR�RFFXU��EXW�SURYLGHV�
HQRXJK� WLPH� WR�RYHU�LQÀDWH�DUHDV�ZLWK�KLJK�FRPSOLDQFH��$�PRUH�
recent approach to recruitment maneuvers is to lower the PIP 
(typically to 5-6 cmH๜O above PEEP in high-frequency jet ventila-
tion (HVJV)) and increase the Ti to 2-3 seconds. This approach 
provides a degree of lung protection for compliant areas while giv-
ing more time for pendelluft to occur and for less compliant areas 
WR�EHJLQ�¿OOLQJ���VHH�¿JXUH����,W�VKRXOG�EH�QRWHG�WKDW�UHVHDUFK�E\�
'UV��-DQH�3LOORZ�DQG�*DEULHOOH�0XVN��$XVWUDOLD��KDYH�VKRZQ� LQ-
ÀDPPDWRU\�PDUNHUV�LQ�WUDFKHDO�DVSLUDWHV�XVLQJ�,09�SUHVVXUHV�DV�
low as 12 cmH๜O. Hence any recruitment strategy should be used 
MXGLFLRXVO\�DQG�DV�EULHÀ\�DV�SRVVLEOH�

Similarly, a high MAP can impair cerebral blood drainage. Very 
small babies with attending fragile cerebral vasculature are most 
prone to this, and cerebral blood congestion may cause blood ves-
VHOV�WR�OHDN�ZLWK�GLUH�FRQVHTXHQFHV��$�FDVH�LQ�P\�XQLW�FRPHV�WR�
mind. This was a baby who required very high pressures to venti-
late and oxygenate, and we were happy to oblige. Unfortunately, a 
head ultrasound done prior to discharge revealed severe periven-
WULFXODU�OHXNRPDODFLD�QRW�SUHVHQW�LQ�SUHYLRXV�VFDQV�DQG�DSSHDULQJ�
much later in the infant’s course than would be expected. The pri-

)LJXUH����7UDGLWLRQDO�JULS� )LJXUH���SUHIHUUHG�JULS��QRWH�SRVLWLRQ�RI�SLQNLH
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mary suspect was prolonged high MAP with cerebral congestion. 
:KLOH�QR�WUHDWPHQW�VWUDWHJ\�RႇHUV������HႈFDF\��ORZHULQJ�3((3�
(the baby was on HFJV) and using recruitment maneuvers may 
have saved this patient’s brain.

While these maneuvers are typically used with HFJV, once 3rd 
generation ventilators are approved for use in the U.S. this op-
tion will be available in high-frequency oscillation mode (HFO) as 
WKHVH�PDFKLQHV� RႇHU� LQWHJUDWHG� DQG� FXVWRPL]DEOH� VLJK� EUHDWKV�
ZLWK�+)2�DQG� ,� KDYH� QR� GRXEW�ZRXOG� SURYLGH� WKH� VDPH� HႇHFW��
Also, these maneuvers should not be confused with sustained in-
ÀDWLRQV�DV�WKH�GXUDWLRQ�RI�WKH�EUHDWK�LV�VKRUWHU�WKDQ�LV�W\SLFDO�RI�
VXVWDLQHG� LQÀDWLRQV�� DQG� WKH�3,3� LV� DOVR�PXFK� ORZHU��7KH�6$,/�
trial, for example, used a PIP of 25 cmH๜O for 15 seconds.5 I do 
not recommend this strategy.

HFJV Maxed Out

There have been occasions when ventilating a baby with HFJV 
ZKHUH� HYHQ� ZLWK� PD[LPXP� 3,3� RI� ��� DQG� MHW� 7L� ����� WKH� &2๜ 
doesn’t budge. The Bunnell Life Pulse® high-frequency jet ven-
tilator measures and servo-adjusts pressure via the patient box. 
Since the diameter and length of the pressure line attached to the 
/LIH3RUW���DUH�RI�NQRZQ�OHQJWK�DQG�GLDPHWHU��WKH�UHVLVWDQFH�DVVR-
ciated with it is factored into the algorithm used to very accurately 
estimate tracheal pressure.

7KLV�SURFHGXUH�LV�Rႇ�ODEHO�DQG�QRW�HQGRUVHG�E\�%XQQHOO��,QFUHDV-
ing the length of this pressure line increases the associated re-
VLVWDQFH�DQG�WKXV�PDNHV�WKH�PDFKLQH�³VHH´�ORZHU�SUHVVXUH�WKDQ�
there actually is. In response, servo pressure is increased to pro-
vide set pressure. When using maximum settings, increasing the 
pressure line length will increase pressure delivered to the patient, 
WKLV�ZLOO� QRW� EH� UHÀHFWHG�E\�PHDVXUHG�SUHVVXUH�� DQG� WKH�DFWXDO�
SUHVVXUH�GHOLYHUHG�ZLOO�QRW�EH�NQRZQ��+RZHYHU��LW�ZLOO�SURYLGH�PRUH�
ventilation, and the large attenuation of jet pressure still applies. I 
KDYH�VHHQ�WKLV�ZRUN�YHU\�ZHOO�DQG�TXLWH�TXLFNO\��LQ�RQH�FDVH��LW�ZDV�
required for only a few minutes to achieve the desired reduction 
LQ�&2๜ before being discontinued. In this case, the length of the 
SUHVVXUH�OLQH�ZDV�GRXEOHG�E\�FXWWLQJ�WKH�OLQH�Rႇ�DQRWKHU�/LIH3RUW��
adaptor and joining the two with a blunt needle (further increasing 
UHVLVWDQFH���:KHQ�EHWZHHQ�D�URFN�DQG�D�KDUG�SODFH��WKLV�Rႇ�ODEHO�
use of the ventilator can be a lifesaver. Proceed with caution and 
GLVFRQWLQXH�DV�TXLFNO\�DV�SRVVLEOH�

'LႈFXOW�,QWXEDWLRQV

I have yet to meet a clinician who has not been unsuccessful in 
placing an endotracheal tube (ETT) in a baby at one time or an-
other. One might say a healthy serving of humble pie should be on 
HYHU\RQH¶V�PHQX�RQ�RFFDVLRQ�DV�LW�NHHSV�XV�DZDUH�WKDW�HYHQ�WKH�
best of us will inevitably fail sooner or later. Keeping in mind a few 
WRROV�DQG�WULFNV�FDQ�KHOS�GHOD\�WKDW�PHDO�

Tools

7KH�VWDQGDUG�LQWXEDWLRQ�NLW�LV�¿QH�PRVW�RI�WKH�WLPH��EXW�WKHUH�DUH�
VLWXDWLRQV�ZKHUH�KDYLQJ�D�IHZ�DGG�RQV�FDQ�PDNH�WKH�WDVN�DW�KDQG�
much easier. To that end, I recommend having available an as-
VRUWPHQW�RI�(77¶V�NHSW�LQ�D�IUHH]HU��OXEULFDQW��DQG�DQ�DVVRUWPHQW�
of suction catheters. The reason for frozen ETT’s is that they are 
VWLႇHU�DQG�OHVV�SURQH�WR�EHQGLQJ��DQG�WKH�FROG�WXEH�PD\�PLWLJDWH�
LQÀDPPDWLRQ�

Technique

At times, despite a clear view of vocal cords, the ETT simply will 
not pass through the vocal cords, other times it will not advance 
VXႈFLHQWO\� EHORZ� WKH� YRFDO� FRUGV� IRU� RQH� UHDVRQ� RU� DQRWKHU�� ,I�
the ETT does not pass through the vocal cords, applying con-
stant, gentle pressure while rotating the ETT may help. Dr. An-
drew Shennan, my mentor, explained to us that the ETT bevel is 
designed such that it will slip between the vocal cords and open 
WKHP�ZKLOH�EHLQJ�URWDWHG��D�WHFKQLTXH�ZH�UHIHU�WR�DV�³FRUNVFUHZ-
LQJ�´�&DUH�PXVW�EH�WDNHQ�WR�DYRLG�WRR�PXFK�SUHVVXUH�EHLQJ�DS-
plied, but the vocal cords themselves are relatively robust.

,I�GHVSLWH�XVLQJ�WKH�FRUNVFUHZ�PDQHXYHU��WKH�(77�EHQGV�RQ�LWVHOI�
rather than passing through the cords, there are two options. One 
is the use of a frozen ETT to prevent bending. The other is to use 
a suction catheter as an introducer. This is done by feeding the 
largest suction catheter that will pass through the ETT and then 
advancing the catheter through the vocal cords. It should be ad-
vanced far enough to ensure it does not become dislodged, and 
some lubricant may be used to aid in its removal once the ETT is 
properly positioned. This technique can help guide an ETT past a 
sub-glottic obstruction such as a granuloma, and it has saved my 
KLGH�RQ�PRUH�WKDQ�RQH�RFFDVLRQ��$QRWKHU� WULFN� ,�KDYH�XVHG�DQG�
seen used is attaching a resuscitation bag to the end of the ETT 
and bagging when the tube is at the cords. This sometimes helps 
open the cords to allow the ETT to pass through, but it can be 
DZNZDUG�DQG�LV�EHVW�GRQH�ZLWK�D�VHFRQG�VHW�RI�KDQGV�

6RPHWLPHV�YRFDO�FRUGV�FDQ�EH�YHU\�GLႈFXOW�WR�YLVXDOL]H��,�RIWHQ�ZLOO�
leave a feeding tube in situ while intubating as it serves as an easy 
ODQGPDUN��(YHQ�LI�WKH�JORWWLV�FDQQRW�EH�VHHQ��LWV�ORFDWLRQ�FDQ�EH�
estimated as about 1 cm due north of the feeding tube’s location, 
and the ETT can often be placed simply aiming in that location 
using Magill forceps to direct it.

Finally, the way in which the laryngoscope is held can provide 
better control and visualization. Most clinicians learn to intubate 
DGXOWV�RU�FKLOGUHQ�¿UVW��7KLV�LQYROYHV�KROGLQJ�WKH�ODU\QJRVFRSH�E\�
WKH�KDQGOH�� �6HH�¿JXUH����:LWK�QHRQDWHV�DQG�PLFUR�SUHPV�� WKLV�
JULS�GRHV�QRW�ZRUN�DV�ZHOO�DQG�LQFUHDVHV�WKH�ULVN�RI�GDPDJLQJ�WKH�
JXP�DQG�WRRWK�EXGV�DQG�PD\�LQFUHDVH�WKH�OLNHOLKRRG�RI�K\SHUH[-
WHQGLQJ�WKH�QHFN�DQG�³OHYHULQJ´�DJDLQVW�WKH�JXP��,�ZDV�WDXJKW�WR�
KROG�WKH�EODGH��DV�VKRZQ�LQ�¿JXUH����'RLQJ�VR�JLYHV�¿QHU�FRQWURO�
RI�WKH�EODGH�DQG�UHGXFHV�WKH�ULVN�RI�OHYHULQJ�DQG�K\SHUH[WHQVLRQ�
since the laryngoscope is held at the pivot point. This technique 
DOVR�IUHHV�WKH�SLQNLH�RU�ULQJ�¿QJHU�WR�SURYLGH�FULFRLG�SUHVVXUH�GXU-

“Similarly, a high MAP can impair 
cerebral blood drainage. Very small 
babies with attending fragile cerebral 
vasculature are most prone to this, 
and cerebral blood congestion may 
cause blood vessels to leak with dire 
consequences." 

“Finally, the way in which the 
laryngoscope is held can provide better 
control and visualization. Most clinicians 
OHDUQ�WR�LQWXEDWH�DGXOWV�RU�FKLOGUHQ�¿UVW����
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ing visualization. Pressing down brings the trachea in line with the 
ETT, and since it is the intubating person themselves providing 
pressure, proper alignment is easier to obtain. This is particularly 
useful when intubating nasally, the preferred and usual placement 
in my unit for developmental reasons. Dr. Shennan would apply 
D�VLJQL¿FDQW�DPRXQW�RI�SUHVVXUH�WKLV�ZD\��DQG�KLV�LQWXEDWLRQ�VNLOOV�
ZHUH� VR� JRRG�ZH�QLFNQDPHG�KLP� ³6OLFN�´� ,� DP�XQDZDUH� RI� DQ\�
sequelae as a result of using tracheal pressure this way, and it is 
the way I teach learners to hold a laryngoscope. It is particularly 
useful with very small babies.

I welcome input from other clinicians wishing to share their own 
³WULFNV´�DV�ZHOO�DV�VXJJHVWLRQV�IRU�IXWXUH�DUWLFOHV��7KH�SXUSRVH�RI�
WKLV�SXEOLFDWLRQ�LV��DIWHU�DOO��WKH�VKDULQJ�RI�NQRZOHGJH�DQG�SUDFWLFH�
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