MONITORING VITAL SIGNS IN THE NEONATE


Taking central temperature

Intermittent
Recordings taken at intervals – at least every 4-6 hours but this is decided depending on the neonate’s initial temperature and if they are being warmed or cooled down; i.e. more frequent readings may be required (See E (Environment) for more detail on thermoregulation as a whole)

Methods:

Neonates up to 1 month of age: It is recommended that a digital thermometer placed in the axilla site is the optimum method for this age.  This is placed into position and the reading taken after the device makes a bleep or indicates the reading has been completed (NICE, 2013).          

Neonates over 1 month of age- 
Option 1- Place ‘Tempadot’ or other single, use chemical thermometer (e.g. ‘Zeal’) into the axilla- with the dots against the trunk and keep arm closed – Remove after 3 minutes, leave for 10 seconds and take reading                                                                                                             
 

Option 2- Digital thermometer in the axilla – as above
Option 3- Tympanic thermometer placed within the ear canal; again, wait until the device indicates the reading has been taken

Continuous
Continuous temperature readings can be taken by placing a probe attached to a monitor on the neonate’s abdomen over the liver. This allows a trend to be seen. This is also used for Servo control of incubator temperature . Axilla readings should still be taken to check central temperature.

Continuous peripheral temperature can also be recorded by another probe placed on the foot – to compare core-toe temperature difference

Pulse and Heart rate

Intermittent
Apex - place bell of stethoscope on the apex area - usually to the left of the sternum, between the nipples. Record beats / minute.

Continuous
Electrocardiograph (ECG) - place red electrode on right upper chest, yellow lead opposite on the left upper chest and the green one underneath the yellow, on the left lower chest around the level of the diaphragm. Ensure good sinus rhythm visible on the monitor 
Respiratory rate

Intermittent
Observe the chest and count /record breaths per minute. Look for even chest movement, bilateral, ease of breathing.
Continuous
ECG leads if placed correctly will also read a continuous respiratory trace- this should also be checked manually at intervals. 

Blood pressure (BP)

Intermittent BP
Non-invasive (Cuff) –Ensure the cuff covers 2/3 of the upper arm or lower leg length.  Straighten the limb and keep it still during reading. Either use ‘manual’ or set the monitor to ‘automatic’ to be taken at regular intervals.

Continuous BP
Invasive (arterial) blood pressure - ensure the set-up has been calibrated (zeroed) and the transducer is at the level of heart. Also, make sure there is a good trace and optimise as necessary. Record BP hourly.


Oxygen saturation
Pulse oximetry measures the oxygen saturation of the haemoglobin – See B (Breathing & Ventilation) for more detail on oxygen monitoring. A saturation probe is placed around a pulsatile area – e.g. foot, hand, wrist and the O2 saturation (Sp02) and pulse are continuously measured.

Transcutaneous
Transcutaneous 02 and CO2 measures the ‘arterialised’ partial pressure values (through the skin) of the underlying capillaries reflecting tissue oxygenation. A probe is calibrated and then placed on a flat surface of skin – e.g. chest

End Tidal Carbon Dioxide monitoring (EtC02)

EtCO2 monitoring measure the levels of carbon dioxide (C02) in exhaled breath which is at its maximum level at the end of expiration. C02 can be measured by chemical reaction (calorimetry; see earlier for confirmation of ETT with ‘Pedicap’) or actual measurement of molecules providing a numerical value. 

Documentation

All vital signs and monitoring data should be recorded clearly and accurately every hour if a neonate is on continuous monitoring or at interval varying from 2-4 hours when they improve and the there is no longer a need for a continuous assessment

A GUIDE TO NEONATAL PARAMETERS AND VALUES

Normal Vital Signs 
Comparing the neonate to older age groups


NORMAL HEART RATES

     AGE                             AWAKE                 			SLEEPING

NEONATE (PRETERM)		100-200/minute			120-180
NEONATE (TERM)		100-180				80-160
INFANT				100-160				75-160
TODDLER			80-110					60-90
PRESCHOOLER			70-110					60-90
SCHOOL			65-110					60-90



NORMAL BLOOD PRESSURE

    AGE			SYSTOLIC			DIASTOLIC

BIRTH (12HR, <1KG)		39-59				16-36
BIRTH (12 HR, 3KG)		50-70				24-45
NEONATE (96 HR)		60-90				20-60
INFANT (6 MONTH)		87-105				53-66
TODDLER (2 YEAR)		95-105				53-66
SCHOOL AGE			97-112				57-71
ADULT				112-128			66-80

N.B. In NICU, it is vital to consider the mean arterial blood pressure (MBP). As a general guideline, weeks in gestation should correspond with mean BP although in NICU, a MBP of > 30 mmHg is the aim for small, preterm neonates with a higher MBP for term and in PPHN (>40) 



NORMAL RESPIRATORY RATES

PRETERM				40 - 80 BPM
TERM NEONATES			30 - 70
INFANTS				30 - 60
TODDLERS				24 - 40
PRESCHOOL				22 - 34
SCHOOL/ADULT			18 – 30


TEMPERATURE

CENTRAL (AXILLA)			36.6 – 37.2 degrees Celsius 
ABDOMINAL (PROBE)	36.6 – 37.2 (preterm) 35.5 – 36.5 degrees (term) 
PERIPHERAL				34.6 – 36.2 (i.e. core-toe temperature difference should 
be no more than 2 degrees Celsius) 

OXYGEN MONITORING

Refer to B=Breathing & Oxygen Therapy

PERFUSION

CAPILLARY REFILL TIME			less than 2 seconds
URINE OUTPUT				minimum of 1 ml / kg hour

CIRCULATING BLOOD VOLUMES

NEONATES				80-90 MLS / KG (term)
					100 MLS / KG
INFANTS				75-80
CHILDREN				70-75
ADULTS				65-70

TIDAL VOLUMES

NEONATES				4-6  MLS / KG
CHILDREN				6- 10 MLS / KG

GLUCOSE
 > 2.6 MMOLS in the at-risk / sick neonate
4-6 mmol. after the newborn period and in children / adults

NB All values are averages & should serve as a guideline. Individual differences / variations always apply.
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Setting alarm limits: Summary

The norms above should be considered plus the norm for that individual baby and condition. However, a general guide is as follows ….

Heart rate    –    100 – 200
Respiratory rate     –     30 – 80
 Blood pressure   –    Mean >30 and less than 60. 
Aim for higher in the term neonate and in PPHN (> 40)

Saturation
   For preterm babies < 36 weeks gestational age requiring oxygen before their eyes have vascularised fully - 91-95% (Stenson et al, 2011). 
For neonates >36 weeks, the target range can be higher at 94-98%.
In term babies and those that have persistent pulmonary hypertension of the 
newborn, the target range can be 95-100%.

Transcutaneous oxygen and CO2
Aim for the same values as blood gas values
Pa02  6.5 – 10 kPa (preterm)   /   6.5 – 12 (infant / child)
paCO2  4-6 kPa
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