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Case Observation

In Mindray's Case Observation section, you will find “comrades in arms” who encounter
similar problems with you; hear different fresh diagnosis and treatment ideas and

solutions; learn more comprehensive and intelligent monitoring methods and analysis
methods; find more efficient and applicable clinical decision-making experience.

Preterminfantsareextremely pronetohypoxia,
while apnea and bradycardia are usually
accompanied by hypoxia. Doctors need to
determine the cause of hypoxia, such as
distinguishing cardiogenic hypoxia and
respiratory hypoxia, so as to provide targeted
treatment regimens. Respiratory oxygenation
chart function (ABD A: Apnea =10 s; B:
Bradycardia <100 bpm; D: Desaturation, i.e.
SpO, <80%) can assistinthe analysis of changes
and frequency of other parameters that
accompany hypoxia in patients. If the patient
experiencesan ABD eventsimultaneously, the
followingjudgment can be madebased onthe
order in which the events occurred: If
bradycardiais followed by desaturation, it may
beacardiogenichypoxiaevent;ifapneaoccurs
first, followed by adesaturation or bradycardia,
apneaevent caused by respiratory disease ora
central disease may be considered. (As shown
in Figure 1)

Figure 1: Respiratory oxygenation function interface
(demonstration interface)

Secondly, the statistics of the number of
corresponding events within 24hrs,suchasthe
increase and decrease of thesame

combination of eventswithin 24hrs,also play
an important role in the assessment of the
patient'sdisease progressionand treatment
effect. (As shown in Figure 2)

Figure 2: Statistical function for review of respiratory

oxygenation (A20 refers to apnea lasting more than 20s, and
A10 refers to apnea lasting more than 10s but less than 20s)

Case Introduction

The patient was aboy born at a gestational age
of 30 weeks to a gravida 5, para 2. He was
admitted to the hospital due to “his mother’s
severe preeclampsia, HELP syndrome, and
scarred uterus, as well as two prenatal fetal
monitoring, showed no response and fetal
growthrestriction”. His birth weight was 1,040g,
the Apgar score was 9 points at 1 min, and 10
pointsat 5 minsand 10 mins, respectively. After
birth, the patient groaned and had slight
shortness of breath, and was given nCPAP
assisted ventilation.

Initial assessment of the status

of the patient after admission to
the department

Under the assistance of non-invasive ventilator



in the incubator (h\CPAP mode, with the
parametersof FiO, 30%and PEEP 6.0 cmH,0),

the SpO, fluctuated between 90-94%. The
patient’s skin has mild yellowing and the
shortness of breath was relieved.His
three-concave sign was weakly positive, the
breath soundsinbothlungswere symmetrical
without rales. However, hismuscle tone of all
four limbs was relatively low.

Results of the first auxiliary
examination after admission for
the patient

Hematology test:

WBC 7.73*109/L; NEUT% 61.9%; LYM% 23.1%;
HGB 183 g/, HCT 60.6%; PLT 133*109/L; CRP
439 mg/L.

A bedside radiograph of the chest and
abdomen showed:

The translucency of bilateral lungs decreased
diffusely, and air bronchogram sign was
observed.

Preliminary Diagnosis

» Preterm infant

= Neonatal respiratory distress syndrome
(NRDS)

= Very low birth weight infant

* Small for gestational age

Progression

After nCPAP was given to assist ventilation,
FiO, was set to 24%, PEEP 6.0 H,0, and
symptomaticand supportive treatments were
givenaswell. The patient's status wasrecorded
for 11 consecutive days (i.e., Day 1to Day 11
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after birth) to track how the respiratory
oxygenation function could assist in the
assessmentofthe patient’soxygenationstatus
and treatment effect.

24h BD event statistics/time

25
214 BD

2021480 19480

15 2R

] 3ABQ/// N2 BD
5 / o

Time/day

Day 4 of Daydof Day9of Day12ofDay 14of
admission admission admission admission admission
nCPAP SIMV SIMV nCPAYP
FiO2 Fi0239% Fi0239% Fi0230%-
30%-35% PIP/PEEP PIP/PEEP 35%

18/6.1cm 18/6.1am

H20 H20

RR30/min

ABD statistics (24 h)63
A15: 0

Aftertreatment the patient’sconditiongradually
stabilized, and symptoms of dyspnea such as
shormess of breath and three-concave sign was
signincantly re eved.The respirator ygenation
function showed 6-8 ABD events occurred every
day.On Day 4 of admission, the patient suddenly
experiencedfrequentapneas,andtherespiratory
oxygenation chart function suggested that the
patient experienced a total of 21 times of
desaturation with bradycardia within 24hrs.

Through the respiratory oxygenation trend, it
was shown that apnea is first accompanied by
desaturation at the time of each ABD event, then
followed by bradycardia. Considering that
respiratory apnea causes ABD events to occur
frequently, medical staff instruct nurses to
increaseinhaled oxygenconcentrationbasedon



SpO, (FiO, 30% increased to FiO, 39%), and the
SpO, was ultimately maintained between
889%-95%. Given that the harmfulness of
high-concentration oxygen therapy, the
concentration of inhaled oxygen was not
increasedforthetimebeing. Priortreatment
wasmaintained,the changesinthe patient’s
conditionwereclosely observed,and special
attention was paid to the frequency of ABD
events. (Asshownin Figure 3)

Respiratory Oxygenation Bt Full disclosure.

12-lead ECG analysis
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On Day 6 of admission, as the patient still
experienced 19 ABD eventsand could only
recoverafterskinirritation,meanwhile,another
chestradiographywas performedandrevealed
new patchy shadows. Upon combining with
other laboratory indicators, the patient’s
condition was considered aggravated. In this
case, intubation was performed for invasive
ventilation, and the parameters were set as
SIMV mode, FiO, 39% PIP/PEEP 18/6.1 cmH,0,
RR 30 breaths/min. Other treatment regimens
were co-administered, and changes in the
patient’s condition were closely observed.
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On Day 9 of admission, it was discovered through
the respiratory oxygenation chart function that
the number of desaturations with bradycardia
events of the patient decreased significantly, and
the number of ABD events was reduced from 19
times per 24hrs to 3 times per 24hrs, but the
number of desaturation events wasmorethan
before (D event:81 timeswithin 24hrsand
desaturation could recover spontaneously.)



The doctor analyzed thatthe ABD event was
significantly reduced comparedtobefore,
suggestingthat the patient’s condition was
improved.

Although the number of independent
desaturation events was increased, most of
them were transient and could recover
spontaneously. Combined with a
comprehensive assessment of the patient’s
manifestations and status, and considering
thatthetreatmentat that time was effective,
in order to reduce the risk of complications
caused by invasive ventilation, the existing
ventilation mode was downgraded and
switched backtonCPAPassisted ventilation.

24h BD event statistics/time
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On Day 12 of admission, the number of ABD
eventswasincreased, anditoccurred 10 times
within 24hrs. Clinically, the reason for the
increase in ABD events was actively investigated,
and the time of weaning from mechanical
ventilation wasdelayed.

The doctor on duty found that the
desaturationwith bradycardia was caused by
acidreflux, sothe breastfeeding method was
changed to pumping.

It could be seen that on Day 14 of admission,

after the feeding method was changed, the

number of patient’s ABD eventsdecreased to
2timeswhichwas significantly improved than
before,indicating the symptomatictreatment
was effective.
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After the patient was treated effectively and
his condition remained stable, he was
switched to high-flow nasal cannula therapy
(Flow4L/min, FiO,21%-23%),and he was able
tomaintainstable SpO, spontaneously and his
conditionwassignificantly betterthan before.
No apnea and desaturation occurred again,
andthe patient was weaned from mechanical
ventilation after three days of high-flow
nasal cannulatherapy.Discharge was
arranged after the vital criterias were met
after birth.

Summary

Newborns, especially preterm infants, suffer
fromfrequently occurring desaturationdueto
undeveloped physiological systems or other
pathophysiological reasons. Clinically, it is
necessaryto find out the correct cause of the
disease, such as respiratory, central, and
cardiogenic,in combination with changesin
other physiological parameters and the time
sequence of their occurrence when there is
desaturation. At present, theclinical
assessmentofrespiratory oxygenation events
is mostly based on nursing records and the
independent observation of the doctor in
charge asthe main method to assess changes
ina patient'scondition. However, the current
method is prone cause to problems such as
incomplete manual recording, difficulty in
reviewing information,and laborious statistical
data, which greatly restricts the effective and
accurate assessment of respiratory
oxygenation events by medicalstaff.

Based on this clinical need, the Mindray
Monitoring System provides a respiratory
oxygenation chart function for the NICU
department, and it automatically
monitors theoccurrencetime and type of
respiratory oxygenation event and
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frequency of different types of events
according to industry standards. It also
providesareview functionforeacheventto
helpmedical staff to clearly and intuitively
understand therespiratory oxygenation status
ofnewborns, soastomake an accurate
diagnosis and treatment decisions.

For example, in this case of the patient with
NRDS, the occurrence of bradycardia
secondary to respiratory hypoxia further
affectedthe perfusion and oxygenation of the
patient. Therefore, thedoctorselectedthe
ABD combination event as the assessment
topic with the use of the Mindray
Monitoring System's respiratory oxygenation
chart functiontoregularly assess the
conditionand treatment efficacy of the
patient (such as whether it is necessary to
change the ventilation mode, ventilation
parameter settingsand weaning time
selection, etc.),and good results were
obtained.
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