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Abstract
Aim: In this study, it was aimed to investigate which method was superior by applying selective head cooling or whole body cooling therapy in new-
borns diagnosed with moderate or severe hypoxic ischemic encephalopathy.
Material and Methods: Newborns above the 35th gestational age diagnosed with moderate or severe hypoxic ischemic encephalopathy were included 
in the study and selective head cooling or whole body cooling therapy was performed randomly. The newborns who were treated by both methods 
were compared in terms of adverse effects in the early stage and in terms of short-term results. Ethics committee approval was obtained for the study 
(06.01.2010/35).
Results: Fifty three babies diagnosed with hypoxic ischemic encephalopathy were studied. Selective head cooling was applied to 17 babies and whole 
body cooling was applied to 12 babies. There was no significant difference in terms of adverse effects related to cooling therapy between the two 
groups. When the short-term results were examined, it was found that the hospitalization time was 34 (7-65) days in the selective head cooling group 
and 18 (7-57) days in the whole body cooling group and there was no significant difference between the two groups (p=0.097). Four patients in the 
selective head cooling group and two patients in the whole body cooling group were discharged with tracheostomy because of the need for prolonged 
mechanical ventilation and there was no difference between the groups in terms of discharge with tracheostomy (p=0.528). Five patients in the selec-
tive head cooling group and three patients in the whole body cooling group were discharged with a gastrostomy tube because they could not be fed 
orally and there was no difference between the groups in terms of discharge with a gastrostomy tube (p=0.586). One patient who was applied selective 
head cooling and one patient who was applied whole body cooling died during hospitalization and there was no difference between the groups in 
terms of mortality (p=0.665).
Conclusions: There is no difference between the methods of selective head cooling and whole body cooling in terms of adverse effects and short-term 
results. (Türk Ped Arş 2015; 50: 27-36)
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Introduction

Hypoxic ischemic encephalopathy (HIE) is one of the 
leading causes of neonatal mortality and disability in 
the whole world (1-3). Despite developments in pre-
natal and perinatal follow-up methods, the incidence 
of HIE in developed countries is reported to range be-
tween 1/1000 and 2/1000 live births (3-4). Ten-15% of 
the babies diagnosed with HIE die in the neonatal pe-
riod, 10-15% develop cerebral palsy and 40% develop 
significant disabilities including cognitive disorders, 
neuromotor developmental delay, seizures, hearing de-

fects and blindness (5). In the studies performed in re-
cent years, it has been reported that the mortality rates 
decrease and positive neurodevelopmental outcomes 
are obtained with cooling therapy applied in babies 
with mild or severe HIE (1-2, 6-11). Cooling therapy is 
applied as selective head cooling (SHC) in some centers 
and as whole body cooling (WBC) in other centers. In 
whole body cooling therapy, the rectal temperature is 
kept at 33-34°C and a moderate systemic hypothermia 
is created (12-14). In selective head cooling therapy, 
cooling of the head and thus of the brain is targeted 
and the rectal temperature is kept 1°C higher (34-35°C) 



compared to whole body cooling to minimize the po-
tential side effects of hypothermia (2, 4, 15). Despite 
this important difference between the two methods, it 
is not known which method is more efficient and safer. 
The aim of this study was to apply SHC and TBC meth-
ods to babies diagnosed with moderate or severe HIE 
and to investigate if these two methods are superior to 
each other.

Material and Methods

The study was conducted in Mersin University, Med-
ical Faculty, Neonatal Intensive Care Unit. Approval 
was obtained from the ethics committee for the study 
(06.01.2010/35) and informed consent was obtained 
from the families. Before the patients were admitted, 
a contact meeting about the method of the study was 
held together with neonatologists and pediatricians 
who were working in the other hospitals around and 
could refer patients to our hospital. Passive cooling was 
applied to the babies referred from the other hospitals 
with a prediagnosis of HIE during transportation by 
turning off the incubators and it was targeted to keep 
the axillary temperature between 34 and 35°C by taking 
measurements with 30-minute intervals during trans-
portation. The diagnostic criteria recommended by the 
American Association of Gynecology and Obstetrics 
for hypoxic ischemic encephalopathy were used (16). 
The Modified Sarnat Score was used to determine the 
severity of hypoxic ischemic encephalopathy (17). The 
babies who reached the center where the study was 
conducted later than six hours, whose gestational age 
was below the 36th week and who had severe congenital 
defect or severe intrauterine growth retardation were 
not included in the study. Among the other babies who 
were diagnosed with HIE, the ones who had an APGAR 
score of 5 or lower in the 10th minute or who were ap-
plied positive pressure ventilation until the 10th min-
ute or who had a pH value of <7.0 or base excess of 
≤-16 in blood gases tested in the first one hour were 
evaluated further. In the patients who were evaluated 
further, amplitude integrated electroencephalogram 
(aEEG) (Brainz, Natus medical, San Carlos, CA, USA) was 
recorded if one of the findings including lack of suck-
ing, hypotonia, abnormal reflex (abnormal pupillary re-
sponse to light) or seizure was present in addition to 
lethargy, stupor or coma which are signs of moderate 
or severe encephalopathy. If moderate or severe defect 
or seizure was found on encephalogram, the baby was 
included in the study. aEEG was considered severely 

defective in presence of continuous low voltage, burst 
suppression and flat tracing on the background design 
of the encephalogram and it was considered moder-
ately defective in presence of discontinuous normal 
voltage (18-21). Since there was only one aEEG device 
in the unit, the device was put on another patient who 
needed EEG only after an at least 30-minute recording 
was made. If no baby with HIE presented to the unit 
or if there was no need of the aEEG device for another 
baby, aEEG recording of the same baby was continued 
for three days and even until the seizures were con-
trolled if the seizures were persisting.

SHC or WBC was applied to the babies included in the 
study by sealed tender randomly. While selective head 
cooling was applied by a manually controlled device 
(Olympic Medical Cool Care System, Olympic Medical, 
Seattle, WA, USA), WBC was applied by cooling the en-
vironment. Whole body cooling was applied by cool-
ing the environment where the baby was found using 
a room air conditioner. Continuous temperature mon-
itoring was done by placing sensors in the rectum and 
abdominal right upper quadrant in the babies who were 
applied whole body cooling and in the rectum, abdom-
inal right upper quadrant and scalp in the babies who 
were applied SHC and the temperatures were recorded 
with 30-minute intervals. It was targeted to keep the 
rectal temperature between 33 and 34°C in the WBC 
method and between 34 and 35°C in the SBC method 
for 72 hours. At the end of 72 hours, the rectal tem-
peratures of the babies who were applied cooling ther-
apy with both methods were increased at most 0.5°C 
hourly and brought to 36.5°C. It was planned to remove 
the patient from the study, if the rectal temperature re-
mained outside the range desired for longer than one 
hour during the cooling therapy. Blood samples were 
obtained from the patients included in the study before 
the process of grouping and at the 24th and 72nd hours of 
cooling for laboratory investigations. When examining 
the side effects which might develop in relation with 
cooling therapy, a mean arterial blood pressure below 
40 mmHg was considered hypotension, an heart rate 
below 80/min was considered bradycardia, a 24-hour 
urine output below 0.5 mL/kg or a serum creatinine lev-
el above 1.5 mg/dL was considered renal dysfunction, 
a serum sodium level below 130 mEq/L was consid-
ered hyponatremia, a serum potassium level below 3.5 
mEq/L was considered hypokalemia, a platelet count 
below 100 000/µL was considered significant thrombo-
cytopenia, a serum calcium level below 7 mg/dL or a 
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serum ionized calcium level below 1mmol/l was con-
sidered hypocalcemia, a blood glucose level below 47 
mg/dL was considered hypoglycemia, more than 20% 
increase in the hematocrit level was considered hemo-
concentration, growth of microorganisms in hemocul-
ture combined with clinical findings was considered 
sepsis and an aspartate aminotransaminase (AST) val-
ue of >200U/L or an alanine aminotransaminase value 
of >100U/L was considered increased liver enzymes. 
Echocardiography was performed in all patients. The 
diagnosis of persistent pulmonary hypertension was 
made by echocardiography. A gastrostomy tube was 
placed to maintain feeding at home in the babies who 
were planned to be discharged, but who could not be 
fed orally. A tracheostomy was performed in the babies 
whose requirement for invasive mechanical ventilation 
continued.

Statistical analysis
The continuous variables were expressed as mean 
±standard deviation and the categorical variables were 
expressed as frequency and percentage (summarized 
in the table). Mann-Whitney U test was used in com-
parison of the cooling groups in terms of continuous 
variables. In examination of the relations between the 
categorical variables, Pearson Chi-sqare test was used 
in cases where the expected value assumptions were 
realized in cross tables and Fisher’s exact test was used 
in cases where the expected value assumptions were 
not realized. Statistical analyses were performed using 
PASW v.18 package program and a p value of <0.05 was 
considered statistically significant.

Results

Fifty tree babies were diagnosed with HIE in the 
study period. Among the babies who were diag-
nosed with hypoxic ischemic encephalopathy, 13 
were excluded because of absence of cooling crite-
ria, 7 were excluded because they were older than 
6 hours at the time of grouping, one was excluded 
because of presence of congenital defect, 2 were ex-
cluded because their general states were poor and 
required recurrent resuscitation. SHC was started in 
17 of the remaining 30 babies and WBC was start-
ed in 13 (Figure 1). The cooling therapy was final-
ized at the 48th hour and the patient was removed 
from the study if treatment-resistant hypotension 
developed in the whole body cooling group. In all 
patients included in the study, the rectal tempera-

tures could be kept in the desired range for 72 hours 
(Figure 2, 3). There was no significant difference be-
tween the babies in whom selective head cooling was 
applied and the babies in whom WBC was applied in 
terms of gestational age, birth weight, head circum-
ference, gender, being born in the center where the 
cooling therapy was performed, mode of delivery, Ap-
gar scores at the 5th and 10th minutes, blood gases test-
ed in the first one hour, need for invasive mechanical 
ventilation, Sarnat stage, presence of clinical seizure, 
aEEG findings, age at the time of enrollment and the 
rectal temperature at the time of enrollment (Table 1). 
The rectal temperatures were between 33 and 35°C 
at the time of grouping in all babies included in the 
study except for three patients. The baseline rectal 
temperature was 35.5°C in a baby included in the se-
lective head cooling group and 35.2 and 32.3°C in two 
babies included in the whole body cooling group.

No clinically significant adverse effect was observed 
in the selective head cooling and whole body cooling 
groups. There was no significant difference between 
the two groups in terms of hypotension, bradycardia, 
thrombocytopenia, abnormality in the coagulation tests, 
renal dysfunction, electrolyte imbalance, increased liver 
enzymes, culture positive sepsis, persistent pulmonary 
hypertension, pulmonary air leak, need for mechanical 
ventilation and ability to perform extubation during 
cooling (Table 2). Necrotizing enterocolitis, hypogly-
cemia or hemoconcentration was not observed in any 
baby in the SHC and WBC groups. One of the babies 
who were applied SHC and one of the babies who were 
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Figure 1.	 Flowchart showing enrollment of the patients and 
randomization into groups

	 (SHC. Selective head cooling; WBC: whole body cooling)

53 babies diagnosed with 

asphyxia were examined

30 babies were found to 

be eligible for inclusion 

in the study

17 babies were inclu-

ded in the SHC group

13 babies were included 

in the WBC group

Cooling therapy was 

finalized in the 48th hour 

in one baby becasue of 

hypotension which did not 

give response to treatment

13 babies were excluded beacuse they 

did not meet the inclusion criteria

7 babies were excluded beacuse they 

were older than 6 hours

2 babies were excluded because their 

general states were very poor and they 

required repetetive resuscitation

1 baby was excluded because of 

presence of congenital anomaly

SHC therapy was 

completed in 17 babies

WBC therapy was 

completed in 12 babies 



applied WBC (8%) died in the hospital. There was 
no significant difference between the two groups in 
terms of in-hospital mortality (p=0.665). The baby in 
the SHC group who was died in the hospital had se-
vere HIE. This patient could never be separated from 
mechanical ventilator support and was lost following 
hypoxemia which could not be corrected on the 22th 
day despite high-frequency oscillatory ventilatory sup-
port. The baby in the WBC group who was lost in the 
hospital had persistent pulmonary hypertension in 
combination with severe HIE and was lost on the 7th 
day of life despite high-frequency oscillatory ventila-
tion, inhaled nitric oxide and inotropic support thera-

pies. The hospitalization period was 34 (7-65) days in 
the SHC group and 18 (7-57) days in the WBC group 
and there was no significant difference between the 
two groups (p=0.097). Four patients in the SHC group 
and two patients in the WBC group were discharged 
with tracheostomy. Five patients in the SHC group 
and three patients in the WBC group were discharged 
with gastrostomy tube (Table 3).

Discussion

In recent years, cooling therapy has become a widely 
used treatment method in babies with moderate or se-
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Figure 2.	 Variation of the rectal, skin and head temperature by time in the newborns who were applied selective head cooling
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Figure 3.	 Variation of the rectal and skin temperature by time in the newborns who were applied whole body cooling
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vere HIE (1, 3, 22-26). It is thought that the neuron pro-
tecting effects of cooling are related with reduction of 
brain metabolism rate, stimulating amino acid release, 
apoptosis, nitric oxide production, lipid peroxidation 
and limitation of free radical damage (27). For cooling 
therapy to create the desired effect it is recommended 
that cooling be performed as soon as possible following 
hypoxic ischemic event and initiated in at least 6 hours 
(4, 28). However, cooling therapy is not performed in 
many centers where babies with HIE are delivered and 
thus babies with HIE have to be referred for cooling 
therapy. If initiation of cooling is postponed until the 
baby reaches the center where cooling will be applied, 
the cooling therapy may be delayed and its efficien-
cy may decrease. Therefore, active or passive cooling 
is performed during transportation in babies who are 
referred for cooling therapy (29). All patients included 

in our study except for one were admitted from other 
centers and passive cooling was applied during trans-
portation by turning off the incubator heaters. Thus, 
the rectal temperatures were within the desired range 
in all babies when they reached our center except for 
three. The rectal temperature was above 35°C in two 
babies whose rectal temperatures were not in the de-
sired range and one baby had a rectal temperature of 
32.2°C. The baby who developed deep hypothermia 
though active cooling was not performed was trans-
ported in a cold winter day and the babies whose rectal 
temperatures were above 35°C were transported on hot 
summer days. Therefore, we think that seasonal con-
ditions and environmental temperature should also 
be considered in babies who are transported by apply-
ing passive cooling. It may be questioned why active 
cooling was not performed during transportation in 
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Table 1.	 General properties of the subjects included in the study by groups

		  Selective head cooling (n=17)	 Whole body cooling (n=12)	 p

Gestational agea	 38.6 weeks±1.2	 39.3 weeks±0.9	 0.140

Birth weighta	 3166 g±426	 3144 g±495	 0.948

Head circumferencea	 34.8 cm±0.8	 34.6 cm±0.8	 0.586

Female	 12 (70%)	 9 (75%)	 0.568

Delivery by cesarean sectio	 3 (18%)	 5 (42%)	 0.158

Being born in the same center	 1 (5%)	 0 (0%)	 0.586

Age at the time of groupinga	 5.2 hours±1.4	 5.8 hours±0.3	 0.527

Rectal temperature at the time of groupinga	 34.1°C±0.7	 34.2°C±1	 0.647

Presence of clinical seizure	 15 (88%)	 10 (83%)	 0.556

Apgar score at the 5th minute (n=26)

	 0-3	 8 (57%)	 4 (33%)	 0.225

	 4-6	 6 (43%)	 8 (67%)	 0.225

	 7-10

Apgar score at the 10th minute (n=25)

	 0-3	 3 (23%)	 3 (25%)	 0.637

	 4-6 (%)	 10 (77%)	 8 (67%)	 0.450

	 7-10	 0	 1	 0.480

Blood gases measured in the first hour

	 pH	 6.89±0.2	 6.92±0.1	 0.999

	 bas excess, mmol/L	 -18±5	 -19±2	 0.673

aEEG before grouping

	 moderately abnormal	 3 (18%)	 2 (17%)	 0.671

	 severely abnormal	 14 (82%)	 10 (83%)	 0.671

Sarnat stage

	 Stage II	 8 (47%)	 4 (33%)	 0.363

	 Stage III	 9 (53%)	 8 (77%)	 0.363
amean±SD



the babies whose rectal temperatures were above 35° 
at the time of admission in our center in our study. 
The reason for this was concern about the possibility of 
development of deep hypothermia related with active 
cooling and active cooling during transportation is only 
recommended in cases where the rectal temperature 
can be monitorized continuously (30). However, con-
tinuous rectal temperature monitorization could not be 
performed during transportation because of technical 
causes in our study and therefore active cooling was not 
applied. Use of sensors which are placed on the skin 
is not recommended for monitorization of the tem-
perature during transportation of the babies with HIE, 
because the skin temperature is easily affected by vaso-
constriction and environmental temperature and thus 
may show considerably different values compared to 
the rectal temperature values (30). Therefore, the ideal 
action during transportation is continuous rectal tem-
perature monitorization. However it has been reported 

that axillary temperature monitorization may also be 
used if rectal temperature monitorization cannot be 
performed (30). In this study, temperature monitoriza-
tion of the babies during transportation was performed 
by the axillary route.

Cooling therapy may be applied using specially pro-
duced devices or by contacting some cooled substances 
to the head or body, by cooling the environment or it 
may be applied passively (3, 31, 32). Actually, the import-
ant point is to keep the rectal temperature in the de-
sired range rather than the route of cooling in cooling 
therapy. In this study, SHC therapy was applied using a 
device produced for cooling therapy and WBC was ap-
plied by cooling the environment. The rectal tempera-
tures of the babies were kept in the targeted range for 
72 hours with both methods. Although no special device 
was used while applying WBC, no significant technical 
problem was experienced and no deviations in the tar-
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Table 2.	 Comparison of the selective head cooling group and the whole body cooling group in terms of adverse effects

		                  Selective head		               Whole body 
		                  cooling (n=17)	                    cooling (n=12)

Findings	 n		  %	 n		  %	 p

Hypotension	 12		  70	 7		  58	 0.385

Bradycardia		  1			   0		  0.586

Platalet count <100 000/µL	 10		  59	 3		  25	 0.071

Abnormal coagulation tests	 7		  41	 4		  33	 0.486

Renal dysfunction	 5		  29	 4		  33	 0.568

Hyponatremia	 9		  53	 5		  42	 0.550

Hypokalemia	 5		  29	 3		  25	 0.568

Increased liver enzymes	 11		  65	 6		  50	 0.341

Culture positive sepsis		  2			   1		  0.633

Edema in the scalp		  1			   0		  0.586

Hypocalcemia	 10		  59	 9		  75	 0.309

Persistent pulmonary hypertension		  0			   1		  0.414

Lung air leak		  0			   1		  0.414

Requirement for invasive mechanical ventilation during the period of cooling	 16		  94	 11		  92	 0.665

Ability to perform extubation during the cooling period 		  1			   1		  0.665

Table 3.	 Comparison of the selective head cooling group and the whole body cooling group in terms of adverse effects

		  Selective head	 Whole body 
Early outcomes	 cooling (n=17)	 cooling (n=12)	 p

Mortality	 1/17 (6%)	 1/12 (8%)	 0.665

Hospitalization time, median (the least-the highest)	 34 days (7-65)	 18 days (7-57)	 0.097

Discharged with tracheostomy	 4/16 (25%)	 2/11 (18%)	 0.528

Discharged by feeding with gastrostomy tube	 5/16 (31%)	 3/11 (27%)	 0.586



geted rectal temperatures were observed. Therefore, we 
think that centers which cannot purchase the devices 
produced for cooling therapy can apply WBC therapy by 
way of cooling the environment with the condition of 
continuous monitorization of the rectal temperatures 
and close follow-up of patients.

Adverse effects including bradycardia, hypotension, 
thrombocytopenia and abnormalities in coagulation 
tests may develop with cooling therapy (2). Currently, 
cooling therapy is generally applied in babies at and 
above the 35th gestational week because of adverse 
effects (2, 4, 12-14, 28). In this study, SHC or WBC 
therapy was applied only in the newborns above the 
35th gestational week. Creation of a milder system-
ic hypothermia in the SHC method compared to the 
WBC method brings forth the expectation that side 
effects will also be observed with a lower rate (4, 15, 
33, 34). However, recent short-term studies did not 
meet this expectation (27, 31, 35, 36). In our study, no 
difference was found between the SHC group and the 
WBC group in terms of adverse side effects. Sarkar et 
al. (35) examined organ function disorders in the 72-
hour cooling period in babies with HIE who were ap-
plied WBC (n:28) or SHC (n:31) (36). In this study, no 
difference was found between the WBC group and the 
SHC group in terms of need for mechanical ventila-
tion during cooling, ventilator variables in the babies 
who needed mechanical ventilation and the ability to 
perform extubation during cooling (35). Similarly, no 
difference was found between the groups in terms of 
mechanical ventilation requirement and the ability to 
perform extubation during cooling in our study. Again, 
Sarkar et al. (27) found no significant difference be-
tween the WBC and SHC groups in terms of persistent 
pulmonary hypertension, bleeding disorder requiring 
fresh frozen plasma, thromocytopenia and hypoten-
sion requiring vasopressor support, oliguria (<0.5 mL/
kg/h), increase in serum creatinine level (>0.9 mg/dL) 
and electrolyte disorder. In our study, the WBC and 
SHC methods were compared in terms of similar ad-
verse effects and no significant difference was found. 

In one study performed by Hoque et al. (31), the effects 
of different cooling methods on temperature and he-
modynamic stability were examined in newborns with 
HIE. Seventy tree newborns with HIE were included in 
this study and SHC was applied in 20 of these new-
borns by a manually controlled device, WBC was ap-
plied in 23 by a manually controlled device, WBC was 

applied in 28 by an autoregulatory device and WBC was 
applied in 2 by gloves filled with water. In this study, 
the rectal temperatures could be kept in the targeted 
narrow range by each of the cooling methods, but it 
was found that excessive cooling occurred with a higher 
rate in the beginning and the rectal temperature vari-
ability occurred with a higher rate with manually con-
trolled methods compared to autoregulatory methods. 
In our study, SHC was applied by a manually controlled 
device and WBC was applied by cooling the environ-
ment; the rectal temperatures of the babies could be 
kept in the targeted range and no significant variation 
in the rectal temperature was observed with both meth-
ods. We think that this outcome is related with the fact 
that babies in whom cooling therapy is applied in our 
clinic are followed up very closely and rectal tempera-
ture changes are intervened in the early period. Hoque 
et al. (31) compared the mean arterial blood pressure 
values and heart rates of the babies in whom different 
cooling methods were applied and found no signifi-
cant difference between the groups. In our study, the 
babies who were applied SHC or WBC were compared 
in terms of frequency of clinically significant hypoten-
sion or bradycardia and no significant difference was 
found between the groups. However, severe hypoten-
sion which did not respond to fluid and inotropic sup-
port developed in one baby in our study and the patient 
was removed from the study following discontinuation 
of cooling therapy. However, it is difficult to state that 
this was directly related with cooling therapy, because 
hypotension was not observed in multi-center ran-
domized studies in which WBC was applied in a large 
number of babies and in which these patients were 
compared with patients who were not applied cooling 
(2, 12-14). Conclusively, the findings of our study and 
other studies showed that there was no difference be-
tween the SHC and WBC methods in terms of adverse 
effects. Therefore, if one of the two methods is to be 
preferred, this will be determined by the efficiency of 
the treatment method rather than the adverse effects. 
It is considerably difficult to compare the efficiencies 
of selective head cooling and WBC methods with cur-
rent data. In selective head cooling method, the head 
is cooled actively and it is hoped that the brain will be 
protected more efficiently in this way (4). Animal stud-
ies have shown that the basal ganglion temperature can 
be reduced 5°C below the rectal temperature with SHC 
(13). Again, animal studies have shown that a difference 
of approximately 6°C occurs between the superficial 
parts and the deep parts of the brain with SHC and this 
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difference has been found to be below 0.6°C with WBC 
(15). Therefore, it has been proposed that SHC would 
protect the brain cortex more efficiently compared to 
WBC (15). Rutherfold et al. (33) supported this hypoth-
esis in a study. In this study, severe cortex lesions on 
brain magnetic resonance imaging were observed 
with a significantly lower rate in babies who were ap-
plied SHC compared to the WBC method. However, 
one recent study conducted by Sarkar et al. (37) did not 
support this finding and in contrast it was reported 
that brain damages were more frequent and more se-
vere in the babies who were applied SHC compared to 
the WBC method. In the medical literature, the results 
obtained in studies which compare the efficiencies of 
SHC and C methods are controversial. In addition, 
comparison of the long-term outcomes of both cool-
ing methods will contribute to achievement of more 
definite results. However, such a study has not been 
reported in the medical literature yet. In our study, the 
SHC and WBC methods were compared in terms of 
short-term results and no significant difference was 
found between the groups in terms of hospitalization 
time, discharge with tracheostomy or gastrostomy 
tube and mortality. 

The most important limitation of our study was the 
low number of patients. More patients are needed to 
compare the efficiencies of the two cooling methods 
more strongly. Therefore, it was planned to continue 
enrollment of patients into the study and to compare 
the efficiencies of the two cooling methods again 
with larger numbers of patients and longer follow-up 
times.

Conclusively, no difference was found between the 
SHC and WBC methods in terms of adverse effects 
in our study. In addition, it was understood that there 
was also no difference between the babies with HIE 
who were applied SHC and WBC in terms of short-
term results. Further studies with larger numbers of 
patients and longer follow-up times are needed to 
compare the efficiencies of the two cooling meth-
ods.
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