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• With increasing survival rates across all 

cancers, survivors represent a growing 

population that is frequently affected by 

persistent or permanent hair growth disorders 
as a result of   

• systemic therapies, radiotherapy, surgical 
procedures, and therapeutic transplants 
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• There are an estimated 15.5 million cancer 

survivors in the United States, equivalent to 

4.8% of  the population 

 

• Approximately 50% have been treated with 

radiotherapy, and 60% have received systemic 

anticancer therapies 
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• Approximately 1 in 4 cancer survivors reports a 
decreased QoL related to physical conditions 

 

• An estimated 65% of  patients undergoing classic 
chemotherapy will experience hair loss, which is an 
extremely upsetting adverse event for many. 

 

• the incidence of  persistent or permanent alopecia after 
cancer was reported in 14% of  14,358 childhood cancer 
survivors and in 30% of  adult breast cancer survivors 
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• Acute Dermatologic Adverse Events (AEs) of  

anticancer therapies have received considerable 

attention, long-term dermatologic AEs, such as  

• hair growth disorders, depigmentation  and 
scarring 

 

Armaghan Gh.Zare Dermatologist 



• The effects of  chemotherapy and radiotherapy 

on hair regrowth are related to the: 

• interval between chemotherapy sessions, dose 
administered, drugs mechanism of  action, 

radiotherapy exposure, patient age, nutritional 
and hormonal status 

 



QUALITY OF LIFE IN CANCER SURVIVORS 

WITH HAIR DISORDERS 

• Persistent or permanent alopecia after cancer therapies has 

been associated with depression, anxiety, and increased 

somatization 

• head and neck scarring and permanent or persistent has been 

reported as the:  

 strongest predictors of  distress, suggesting that outward 

physical appearance played a prominent role in emotional 

adjustment of  survivors. 

• The clinical severity of  alopecia may not correlate with the 

negative impact on a patient’s QoL 

• Madarosis has a significant emotional impact 
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Persistent 

chemotherapy-induced 

alopecia 
    

•      CIA usually begins 1–3 weeks after the initiation of  chemotherapy, with hair 
regrowth occurring after a delay of  3–6 months 

 

  Texture and color may be different after the regrowth 
 

       

The total or incomplete hair regrowth 6 months after completion   

       of  therapy 

 
• pCIA has been mostly reported in breast cancer survivors treated with taxane-based 

chemotherapy and cyclophosphamide-based chemotherapy 
 

• In addition, pCIA has been reported in children who have undergone conditioning regimens 
with busulfan, and with other chemotherapies used for stem cell transplantation, such as 
thiotepa and carboplatin   
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Clinical features have been 

described in pCIA 

• The most common is a nonscarring, diffuse alopecia (53% of  

pCIA reported cases)  

• A pattern similar to androgenetic alopecia has been reported 

in 46.2%of  cases. 

• Frontal and occipital  hairlines are frequently involved and 

seem to be more sensitive compared to other areas of  the 

scalp 

•  pCIA may also be associated with madarosis and axillary and 
pubic alopecia 
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During Chemotherapy 



Some of the most typical 

CIA trichoscopical findings: pig 

tail hair (A), 

ingrown circle hair (F), flame hair 

(B, C, and 

D white arrow), comma hair (D, 

red arrow), 

yellow 3D dot (D, yellow arrow), 

pohl 

pinkus (E) 



After Chemo 
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HISTOPATHOLOGY AND PATHOBIOLOGY 

• A nonscarring pattern is usually described in pCIA, with an 

increased number of  miniaturized and telogen hair follicles 

• Other reported histopathologic features of  pCIA include: 

scarring alopecia with concentric fibrosis and a discrete 
perifollicular lymphoid cell infiltrate 
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Persistent radiotherapy-induced alopecia 

• Hair regrowth generally occurs within 2 to 4 months 

after radiation to the head and neck. 

• pRIA is the total or incomplete hair regrowth 6 

months after the completion of  radiotherapy and is 

commonly related to high-dose radiotherapy to the 

scalp 

• correlated with radiotherapy dose to the hair follicles 

in a particular radiotherapy field(a 50% risk of  pRIA 

with fractionated follicular dose of  >43 Gy) 
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• Clinical presentation of  pRIA includes well defined 
alopecic and atrophic skin confined to the area of  
radiotherapy and is usually asymptomatic 

 

 

• Occipital, parietal, and temporal scalp are commonly 

focal sites of  radiotherapy for brain metastases and 

central nervous system tumors, such as glioblastoma 

and astrocytoma 
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• In pRIA the predominant features are 

compatible with a scarring alopecia and it is 

likely that similar histopathologic features are 

present in permanent surgery-induced 

alopecia (including fibrosis along with 
decreased numbers or absence of  hair 
follicles). 

 



Endocrine therapy- induced alopecia and hirsutism 

• Endocrine therapies (ETs) are standard of  care in survivors of  
hormone receptor-positive breast cancer 

• ETs, including : 

•  selective estrogen receptor (ER) modulators (eg, tamoxifen and 
toremifene) 

•  ER antagonists (fulvestrant) 
•  Aromatase inhibitors (eg, anastrozole, letrozole, and exemestane) 

{the highest incidence (25%)} 

•  Gonadotropin-releasing hormone agonists (leuprolide)  

•  usually administered for 5 to 10 years in the adjuvant setting to 
reduce the risk of  recurrence 
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• In a retrospective study of 112 breast cancer patients with EIA, causal agents 

included aromatase inhibitors in 67% and tamoxifen in 33% of patients. The mean 

time to alopecia development was 16.8 months (range 1-91 months). 

•  These patients usually present with frontoparietal hairline recession 

• Trichoscopic features observed in patients with EIA include the concomitant 

       presence of vellus and terminal hairs, also a hallmark of androgenetic      
alopecia. 

•  Iatrogenic hirsutism has been reported in<10% of survivors receiving ET for 

breast cancer 
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• In patients treated with cytotoxic chemotherapy followed by ET 

(the majority of  hormone receptore positive breast cancers): 

•  A complete medical history must be obtained to define 

whether alopecia is attributed to the actual ET (EIA) or to the 

previous chemotherapy (pCIA), or a combination of  both (pCIA 

+ EIA). 
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Postsurgery-induced alopecia and localized hypertrichosis 

• Alopecia and scarring in cancer survivors usually appears in 

sites from which  

•    biopsy specimens were obtained, placement of  catheters, 
and surgeries to resect scalp and brain primary or metastatic 

tumors. 

• The clinical presentation of  surgery induced alopecia includes 

the linear shape of  the scar on the scalp 

• When additional radiotherapy is combined with surgery, a 

geometric alopecic patch confined to the area of  radiotherapy 
is also observed 
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• Results from a hair follicle ablation may extend 

beyond the field of  surgical intervention, 

partially by pressure atrophy of  the 

surrounding skin appendages, and by 

infiltration of  the fibrotic-associated tissue into 

neighboring skin appendages 

•   
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Persistent hair changes induced by 

other 

anticancer therapies 
• Anticancer therapies, such as Vismodegib, and 

Immunotherapies have reportedly caused persistent alopecia 

after drug interruption or discontinuation. 

 

• Chronic Graft Versus Host Disease after stem cell 

transplantation may induce both diffuse alopecia (15.6%) and 
alopecia areata (20%) 
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The pathogenesis of Alopecia 
• Direct toxicity to the highly proliferative matrix keratinocytes, 

as well as the follicular pigmentary system (As the hair matrix 

and dermal papilla are very sensitive to toxins, some 

chemotherapeutics may lead to rapid apoptosis.) 

• irreversible damage to epithelial hair follicle stem cells 
(eHFSCs) in the bulge region of  the hair follicle are thought to 

play a crucial role in PCIA. 

 



• eHFSCs in the bulge have a low proliferation rate and are 

generally less sensitive to chemotherapy but are highly 

sensitive to ionizing radiation. 

 

 

• anticancer therapies associated with pCIA deplete the eHFSC 

pool that is vitally required for hair follicle regeneration during 

the next hair cycle. 
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• Estrogens and Androgens act as potent hair 

growth modulators 

• Androgenetic alopecia in women likely results 

not only from the undesired effects of  
androgen stimulation of  androgen-sensitive 
hair follicles but also from a relative lack of  
hair follicle stimulation by estrogens 
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General recommendations 
• have realistic expectations of  therapy outcome 

 

• follow-up at least 3 months after alopecia therapy started  

 

• laboratory analysis including, ferritin, vitamin D, zinc levels, and thyroid function may be 
requested if  other causes of  alopecia (eg, androgenetic, telogen effluvium, or thyroid-
related) are suspected 

 

• camouflage techniques should be provided (eg, crayons, powder, volumizers, hair 
weaves/hair extension, scalp  micropigmentation/tattoo, and hairpieces) 

 

•  If  emotionally affected, psychological counseling is recommended; involve nurses and 
other health care providers in the cancer survivor’s care 

Armaghan Gh.Zare Dermatologist 



Scalp cooling 

• Two recent studies, a randomized control trial by Nangia et al, and a 

prospective cohort study by Rugo et al, showed that more than 50% 
of patients maintained more than 50% of their hair after treatment 

using scalp cooling machines . 

 

• Efficacy of scalp cooling varies based on multiple factors, including 

chemotherapy type, regimen, cycles, and ‘‘capper’’ expertise 
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Scalp cooling 

• Scalp cooling devices are postulated to prevent CIA via 2 

mechanisms:  

• (1) vasoconstriction causing decreased delivery of cytotoxic agents 

to hair follicles, and  

• (2) reduction in metabolic and biochemical activity of the hair follicle, 

resulting in less damage and turnover 
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• scalp cooling does not increase the incidence of scalp metastases 

• SC should be considered a potential preventive option for CIA in patients with 

solid tumors who are receiving high-risk CIA regimens.  

• Given its risk for scalp skin metastasis, Should be avoided in: 

•  patients with hematological malignancies (lymphoma, leukemia)in patients with 
cold agglutinin disease, cryoglobulinemia, and posttraumatic cold injury 

• Caution in patients with liver dysfunction because of reported poorer efficacy 
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Minoxidil 
• One study assessed the efficacy of  minoxidil 2% applied twice 

daily in preventing alopecia in patients with solid tumors 

treated with doxorubicin-containing chemotherapy. 

• In a second trial performed in breast cancer patients receiving 

adjuvant chemotherapy with fluorouracil,doxorubicin, and 

cyclophosphamide supplemented with methotrexate and 

vinblastine, topical 2% minoxidil did not prevent alopecia, but it 

did speed up the regrowth of  hair. 



(A) baseline and (B) 6 months after therapy with topical minoxidil foam 5% 

twice a day 
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Bimatoprost 
• Topical bimatoprost (0.03%) is a prostaglandin analog that successfully 

enhances eyelash growth in patients with alopecia areata affecting the 

eyelashes.  

• In a randomized trial of  130 patients with idiopathic or chemotherapy-

induced eyelash loss. Clinical improvement was noted in the 37.5%  

•  Results were most pronounced at 12 months from the baseline 

assessment 



Topical bimatoprost 0.03% solution for pCIA of the eyelashes (A) baseline and (B) 6 months 

after therapy. 
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• Soref et al. evaluated the efficacy of topical epinephrine and 

norepinephrine in preventing radiotherapy and chemotherapy-

induced hair loss in mouse studies 

• Hypoxia signaling may help follicular cells to maintain their function 

and promote neogenesis, as well as reduce the amount of 

chemotherapeutic reaching the hair bulb. 

•  Topical vasoconstrictors have the advantage of easier and long-

lasting administration, typically once a day for several days 



Drugs Under Investigation 
• cyclin-dependent kinase-2 (CDK-2) 

• topical cyclosporine 

• systemically and topically administered EGF 

and FGF 

• Pharmacologic strategies to block p53 



Armaghan Gh.Zare Dermatologist 



MANAGEMENT 
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