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Abstract  
Background: Scalp cooling has been introduced in May 2023 at Aga Khan University Hospital at chemotherapy unit in day 
care oncology to prevent chemotherapy induced alopecia, one of the most common and psychologically troubling side effects 
in both genders and especially in females. Currently available scalp cooling cap systems demonstrate varying results concerning 
effectiveness and tolerability.   
Methods: For this prospective study forty patients including both genders and receiving neoadjuvant, adjuvant and palliative 
chemotherapy. Effectiveness of a sensor-controlled scalp cooling cap is assessed according to alopecia areata severity scale 
(AASc) [1]. A Multidimensional Assessment Tool for Clinical use system to measure chemotherapy-induced alopecia. Patients 
using sensor-controlled scalp cooling cap mostly have diagnosis of breast cancer, gynecological cancers, germ cell tumour and 
lymphomas. Frequently administered chemotherapeutic drugs were carboplatin, paclitaxel, doxorubicin, cyclophosphamide, 
docetaxel, bleomycin, and gemcitabine. Clinical assessments, satisfaction questionnaires, and alopecia evaluations feedback 
form was developed, and these forms will be filled by day care physicians after each chemotherapy cycle. 
Result: Out of forty patients’ mild hair fall was seen in patients between age of thirty to forty years, moderate hair fall was 
seen in patients between age of twenty to thirty years and severe hair fall was seen in patients age between fifty to seventy. 
Above seventy years of age 100 % hair fall noticed in patients irrespective of drugs administered. According to 
chemotherapeutic drugs, patients receiving carboplatin and paclitaxel have mild hair loss. Patients receiving Adriamycin, 
cyclophosphamide, ifosphamide had moderate hair loss. Patients receiving docetaxel, cyclophosphamide, bleomycin, 
etoposide, cisplatin had severe hair fall.  
Conclusion: The ability of scalp cooling cap is to prevent chemotherapy-induced alopecia and this cooling cap effectiveness 
varies with chemotherapeutic drugs and age. Therefore prior to start of chemotherapy patients counselling need to be done 
regarding partial and complete hair loss and no response according to chemotherapeutic drugs and age. 
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Introduction 

Sensor controlled scalp cooling cap was introduced 
for the first time in Pakistan at Aga Khan University 
Hospital Karachi in May 2023. Aim of using this 
cooling cap is to prevent chemotherapy induced hair 
loss in cancer patients. The sensor-controlled scalp 
cooling cap has been used internationally since last 
forty years to prevent chemotherapy-induced hair loss 
[1]. Chemotherapy-induced alopecia is one of the 

most common and distressing side effects of 
chemotherapy treatment, that may lead to a negative 
body image, lower self-esteem, severe depression, 
anxiety and disturbances in social relationships 
[2,3,4]. In a few patients it was seen that the fear of 
hair loss, and the associated distress may even result 
in refusal to treatment with chemotherapy, although 
the patients are well informed that once 
chemotherapy completed the hair will regrow and 
chemotherapy induced alopecia is not permanent 
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only temporary phase [5]. The results regarding 
effectiveness of scalp cooling are unpredictable and 
varies from person to person depending on multiple 
factors [6]. The aim of our study is to assess the 
effectiveness and tolerability of scalp cooling cap 
through feedback-proforma which was prepared by 
day care oncology physicians.  

Primary Objective 

To check effectiveness of sensor-controlled scalp 
cooling cap and to assess the percentage of 
chemotherapy induced hair fall. Effectiveness of a 
sensor-controlled scalp cooling cap is assessed 
according to Alopecia Areata Severity Scale (AASc) 
[6,7].  
 

Materials and Methods 

Effectiveness of a sensor-controlled scalp cooling cap 
is assessed according to alopecia areata severity scale 
(AASc) multidimensional international assessment 
tool for clinical use to assess chemotherapy-induced 
alopecia. 

Study Site  

Daycare Oncology chemotherapy unit, Department of 
oncology at Aga Khan University Hospital, Karachi. 

Duration of Study 

Patients from 29th May 2023 till 30th December 2023 
were included who had given consent for sensor-
controlled scalp cooling.  

Study Design 

Prospective study.  

Sample Size 

Forty patients. 

Inclusion criteria 

All adult patients of both genders aged eighteen years 
and above,diagnosed with cancer and are receiving 
chemotherapy. 

Exclusion criteria 

Pediatric population and patients who refused for use 
of scalp cooling cap in their subsequent sessions of 
chemotherapy cycles.  
 

Discussion 

Scalp hypothermia due to vasoconstriction of blood 
vessels to prevent alopecia to reduce blood circulation 
to the scalp leading to decreased perfusion of the hair 
follicles and ultimately to diminish intrafollicular 
drug uptake and metabolism [7]. Different methods 

for scalp cooling have been used internationally, one 
of the methods is use of frozen cryogel in the shape of 
a helmet and circulating cold air or cold liquid in a 
cap or helmet but this method is not very comfortable 
[8-12]. Drawbacks of these reported cooling methods 
include lack of consistent scalp temperature control, 
loosely fitted caps, weight of the cap and high 
workload for the nursing staff to change the frozen 
cryogel cap every 30 minutes therefore now use of 
such cap is decrease significantly [13-15]. The modern 
scalp-cooling system used in this study includes tight-
fitting, light, and soft silicone caps not covering the 
ears and partially cover the forehead. Lowering of the 
temperature is stepwise and slow, and the 
temperature of the scalp is measured with three 
different sensors to maintain a constant hypothermia 
of the skin surface [16]. This sensor-controlled scalp 
cooling system showed a high efficacy in preventing 
chemotherapy-induced alopecia in many updated 
chemotherapy regimens which was assessed with 
subjective and objective measurements [17,18]. In our 
study good response is seen in chemotherapeutic 
drugs carboplatin and paclitaxel regimen as it causes 
only mild hair loss with cooling cap as compared to 
other regimens which potentially contributed towards 
the moderate and severe hair fall. In our total sample 
of forty patients, thirty-three patients were receiving 
carboplatin and paclitaxel regimen along with 
immunotherapy, out of which seventeen (42.5%) 
patients refused for cooling cap due to multiple 
reasons; persistent hair fall, headache and other 
intolerance issues. The seventeen patients who 
refused to continue cooling cap, fifteen patients of 
them (37.5%) received Carboplatin and paclitaxel 
and two patients (5%) were on other 
chemotherapeutic drugs. With combined subjective 
and objective success rates of over 50%, in females age 
between thirty years to forty years as shown in figure -
1, mostly patients were receiving chemotherapy 
regimen with carboplatin and paclitaxel which suggest 
that scalp cooling can be recommended in schedules 
such as paclitaxel weekly and the combination 
regimens of plus carboplatin as shown in Table-
(1,1.1). The combined success rate was significantly 
higher in the paclitaxel weekly and paclitaxel plus 
carboplatin regimens when compared to the others 
chemotherapeutic drugs like docetaxel, doxorubicin 
cyclophosphamide, hair loss could not be prevented 
and better not to recommend scalp cooling cap for 
these chemotherapeutic drugs. Patients receiving 
docetaxel three cycles at every 3 weeks, as well as 
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Adriamycin and cyclophosphamide four cycles at 
every 3 weeks showing moderate to severe response in 
hair fall. Docetaxel, doxorubicin and 
cyclophosphamide, the success rate of the scalp 
cooling system was less then 30%. Scalp cooling cap 
response lies between the moderate range of 60% for 
younger patients. As young age is a prognostic factor 
for lower levels of hair loss, despite more then half of 
the patients in age group of 20 and 30 experienced 
moderate hair fall as shown in Table-2. This suggests 
that, despite their young age, the predominant factor 
contributing to persistent hair loss in individuals 
undergoing chemotherapy is the specific 
chemotherapy regimen they are receiving, not 
withstanding the use of a cooling cap. However, 

noteworthy observations within this age group cohort 
indicate that the onset and duration of alopecia were 
attenuated when considering thirty-three patients 
receiving paclitaxel / carboplatin three weekly used no 
head cover till the last cycle, The Scalp cooling 
intolerance of only 2% in our study reflects the high 
acceptability of this sensor-controlled cooling cap and 
is similar to the rate reported by Riddersheim et al. 
[13]. In international study using another scalp 
cooling device (Paxman), intolerance to cooling was 
reported to be 3% [19]. A recent randomized study 
showed that scalp cooling duration may be shortened 
without reduction in efficacy, which may make scalp 
cooling even more acceptable to patients [20-24]. 

 
Table 1 

 
 
Table- 1.1 
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Table-2 

 
 

 
Figure-1 
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Result 
Out of forty patients, thirty-three patients were 
receiving carboplatin and paclitaxel along with 
immunotherapy. Seventeen (42.5%) patients refused 
cooling cap due to multiple issues, in which 15 
patients (37.5%) were on carboplatin and paclitaxel 
and two (5%) were on other chemotherapeutic drugs. 
Out of forty patients whose age is seventy or above 
had 100 % hair fall irrespective of drugs administered, 
in patients age between 20 to 30 years moderate hair 
fall seen and in patients between age 30 to 40 years 
mild hair fall seen. According to chemotherapeutic 
drugs carboplatin and paclitaxel have mild hair loss. 
Patients receiving Adriamycin, cyclophosphamide, 
ifosphamide had moderate hair loss. Patients 
receiving docetaxel and cyclophosphamide, 
bleomycin, etoposide, and cisplatin had severe hair 
fall.  
 

Conclusion 

Sensor controlled scalp cooling cap systems has been 
designed to prevent chemotherapy-induced alopecia 
showing variable results according to age and 
chemotherapeutic drugs. Our research showed that 
the effectiveness of sensor-controlled scalp cooling 
system, depends on the chemotherapeutic drugs. 
Carboplatin and paclitaxel showing good response 
and considering the patient’s age good response also 
seen in younger age. Therefore prior to start of 
chemotherapy patients counselling need to be done 
regarding partial and complete hair loss and no 
response according to the chemotherapeutic drugs 
and age. 
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