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.Introduction…*  

  
*Hirsutism is excessive growth of facial & / or body hair in women in         
   a distribution similar to that of a male & may occur in association with an 
   oily skin & acne. Hair are dark, thick, on face , chest, abdomen & back.   

        
*Hair follicles usually become enlarged & the hairs themselves become 

larger & darker.                                                                                    
                                                                                 

*Hypertrichosis is an increase in hair growth all over  the body ,but this      
     is usually fine, resembling lanugo, & again it dose not have pathological 

implications .                                                                                        
 

*Source of female androgen:                                                                     
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*Theca cells under the influence of LH secret androgenic precursors by the 
5-pathway:                                                                                           

    
activated             progesterone          17 alpha        17- hydroxyprogesterne          

24-48h                                           hydroxylase                                              
before                                                                                                           

ovulation &                    androstendione                 desmolase                            
     6h after LH surge                                                                                                 

  
    aromatisation  

 
           testosterone                  oestrone                                               

             aromatization 
  

oestradiol    
 

*After ovulation         small luteal cells (corresponding to theca)                  
                                                        LH        androgen 
                                   large luteal cell (corresponding to granulose)              
                                                        FSH       oestrogen. 

 
   

                      80%          SHBG                 80%                            60%  
oestrogen            19%           Albumin            19%     androgen         38%       

                      1%               free                 1%                                  2% 
 

 
*Testosterone itself binds very weakly to the receptors & must first be        
    converted to dihydrotestosterone by the enzymes 5-alpha reductase,         
     (100 time potent).This conversion is essential in hair follicles. 

  
     *SHBG       levels         depressed by testosterone. 
                                           Increased by estradiol.  
                        synthesis     stimulated by oestrogen & thyroxin. 
                                           Inhibited  by insulin, growth hormone,                
                                               androgenic drugs & progestogens . 

 
 



 
ACTH 
              Adrenal cortex         Zona glomerulosa        aldosterone.  

                     Zona fasiculata             cortisol  
                                              Zona reticularis              oestrogen &androgens 

           
*Androgens are partly metabolized to Androsteron & aetiocholanolone       

    prior to excretion in urine as the water-soluble sulphate or glucuronide. 
 

 *Dihydrotestosterne is excreted as 3-alpha- &3-beta-androstenediols.         
                                                                       

 
:siology pathoph&etiology  ,Classification* 

 
 

  * The old classif:           Androgen-induced hirsutism (hyperandrogensim). 
                                      Non-androgen-induced hirsutism (familial ,             

                                             idiopathic).                                                     
                                    Drug-induced hirsutism.                                      

  
 * The new classif:   Idiopathic hirsutism… is probably hereditary ,              
                                       women have normal menstrual cycles & no            

                     evidence of any underlying pathology.                  
                              Secondary hirsutism… is most often associated               

                                  with :      Ovarian conditions..as PCOD , tumors.        
                                               Malfunctions of the pituitary or adrenal   

glands.                                                
       Adrenal or pituitary tumors.                       

              Use of drugs that induce hirsutism.             
          

  
  * 95% of cases… no pathology        90%  constitutional.                          

                                                       5% associated with obesity, menarche,    
                                                          menopause, liver disease or drugs. 

   
  *5% of cases… with pathology       ovarian..   adrenal..   pituitary.           

  
 



 
 
 
               menstrual  &when hirsutism is associated with obesity - .B.N        

                    abnormalities, the source of androgen excess is often   ovarian 
                    , typically polycystic ovary syndrome.                                          
                   - when it is associated with average weight &normal menses     

              ,the source is often adrenal & rarely pituitary.                        
 

                                                                  %  90.… cases Constitutional)1 
       

     - The extent of normal hair growth varies between individuals, families  
       & races, being more extensive in the Mediterranean & some Asian       

       peoples.                                                                                             
      - The condition usually develop during puberty & becomes more 

pronounced as they years go by.                                                        
                       

 
                                                                      …rug induced hirsutismD)2 

 
-Many drugs can induce hirsutism ,both generalized &localized.                

        *Commonly used drugs that have androgenic activity are :                    
              -Testosterone (sustanon, testoviron), DHEA-S, danazol (danol)               
                    ,corticotropin, high dose corticosteroids, anabolic steroids,          
                 acetazolamide  (diamox=carbonic anhydrase inhibitors ,diuretic  
                &used to decrease elevated intraocular pressure).                          

                                                                                                           
              -Non-androgenic drugs that can cause hirsutism includes:               
                  cyclosporine (consupren = immunosuppressive agent): used to            
                    prevent rejection of implanted tissues, it                                     

                    increase hair growth.                                                                   
                 Phenytoin (anticonvulsant) , penicillamine : used in treatment of 

Wilson disease.                                                                     
 

…excess hirsutism-ndrogenA)3 
 

  -Androgen receptors are found in the active phase in follicles ,dermal        
     papillae & associated sebaceous gland. Circulating androgen arriving at  



      
the dermal papillae receptors, enter the cell & are metabolized to the           
 final most potent androgen (dihydroteststeron)         Hirsutism .                   

   
   -Persistent androgen excess has a high association with endometrial          

      cancer, osteopenia &osteoporosis.                                                        
 

*Poly cystic ovary syndrome..                                                                   
    -It is the most common cause of hirsutism .Rosenfield loosely defines     
     PCO as unexplained hyper-androgenism with variable degrees of            

     cutaneous symptoms, anovulatory symptoms &obesity                            
 

*Other ovarian disorders..                                                                            
   -Ovarian hyperthecosis ,elevated level of androgen &all the risks of          
     polycystic ovary syndrome have been reported in postmenopausal 

women with recent onset of hirsutism.                                                   
    

  -Another recently described ovarian androgen disorder is transient             
    hyper-androgenism which occurs either in the early follicular phase in     
    ovulatory cycles or in the second phase in delayed or anovulatory cycles. 

 
  -Musculinising ovarian or adrenal tumors are rare but should be 

considered in sudden onset of severe hirsutism.                                      
 

*Adrenal disorders..                                                                                      
   -Adrenal androgens are elevated in late onset adrenal                                 
     hyperplasia, congenital adrenal hyperplasia, Cushing's syndrome,           
     pituitary adenomas that produce excess corticotrophin or                         

     prolactin & acromegaly .                                                                       
       

                       is a group of autosomal recessive syndrome resulting from CAH- .B.N     
                   defects in the enzymes steps of adrenal steroidogenesis                                  
                              stimulates ACTH& MSH         increase androgens.                              

              
The specific adrenal androgen – excess marker is DHEA-S.                         -           

   
  
  
  



  
Less common abnormalities :                                                                  -      

     
           As..*21-hydroxylase deficiency    elevated 17-alpha-                         
                    hydroxyprogesterne     severe hirsutism & oligomenorrhea.      

        
                 *3- beta ,11-hydroxysteroid dehydrogenase deficiency        early 
                   or late onset congenital adrenal hyperplasia.                                 

 
                             .iagnosisD*                     

 
1)History..        
           -Extensive clinical history taking is essential including: personal 
history of menstrual period, pregnancy, infertility, birth control methods & 

menopausal symptoms & signs.                                                                 
          -Drug history &question regarding family history of androgen 
excess, thyroid disorders, diabetes, hyperlipidemia are also important.         

   
2)Physical examination:                                                                            

          -Include: Bl.Pr., weight, skin examination with specific observation 
of hirsutism, acne, seborrhea, obesity & acanthosis nigricans.                       

          -With androgen excess more widespread stigmata of the male are 
present like: receding hairline, deepened voice, increased male-type muscle 

mass & distribution, clitoromegaly & atrophy of the breasts.                       
                          

3)Investigations.. 
          -Laboratory testing may be divided into:  
 1-Simple evaluation..includes:     
                                -testosterone level, total & free…. increase with            
                  virilizing tumors, may be elevated in PCOS normal (low levels 

of SHBG).                                                                              
                               -other androgens:   androstendione & DHEA-S are         
                   elevated in CAH & virilizing tumors.                                           
2-Extensive evaluation..includes:                                                                   
                              -gonadotrophin levels, LH hypersecretion is a consistent 
                feature of PCODS.                                                                             
                              -17-x-hydroxyprogesterone is elevated in classical CAH.  



                              -oestrogen levels:  oestradiol is usually normal in PCO,  
               but oestrone may elevated due to peripheral conversion.                  

                              -prolactin mild hyperprolactinaemia is common in PCO  
               but  rarely exceeds 1500ul.                                                               

- sex hormone-binding globulin level.                           
 

                    
Hirsutism 

 
                                  17 keto-steroids in urine  (5-15 mg/day  25mg in obese) 

 
 
 

25mg/day                                                             50 mg/day 
 
 

                             
95% of cases no pathology                                         5%  pathology  

 
 
                                                                          DHEA-S     (n=200-500 ug/dl) 

 
      
                           500                                                     500 

 
 
                      Ovarian                                         Adrenal or Pituitary        
                                                                            Functional or Tumors 

 
  
                    Testosterone                                     Dexamethazone test        
                            n=20-80 ng/dl                                                           2mg for 2 days then 4mg for 2    
                                                                                                                 days then DHEA-S again  

 
 
   
          200                    200                    500                            no change 

    
       PCO          functional cyst       adrenal hyperplasia         tumors         
                                                                                     adrenal or pituitary 
                                                                                         for  CT ,MRI  



 
 

:reatmentT 
             *Treatment of hirsutism involves: understanding &           
consideration of the cause & available cosmotic & antiandrogen 

approaches.                                                                                         
                                                                                        

              *Sources of androgen excess can rarely be permanently 
removed, so treatment is long term & either continuous or intermittent.  

  
               *Discontinuation of antiandrogen therapy has results in 

recurrence of hirsutism within 6 months.                                               
                                               

1) Cosmetic approaches..                                                                    
              *Standard treatment of hirsutism are camouflaging with :          
     -Heavy makeup            -Bleaching                  -Removal  with:            
                1-physical methods as: rubbing ,cutting ,shaving (safest           
                    &easiest but skin may becomes irritant ,use  1%                   
                    hydrocortisone cream) , plucking & waxing (not                  
                    recommended as can cause irritation & make the hair grow 

                  faster by increasing the blood supply to the follicle).           
 

               2-chemical depilatories as calcium thioglycolates (used on 
specific body location) .                                                    

                                                      
            *Most physical &chemical methods are temporary with effect 

lasting hours to days.                                                              
                                                              

            *Thermo-destruction of hair follicle: electrolysis (delivering a 
small electrical current through a needle placed into the hair follicle).     
             retards re-growth for days to weeks &when repeated can 

permanently remove hair , expensive & time consuming.                       
 

             *Photo-thermo-destruction with laser ..very expensive, prevent 
hair from growing back.                                                                       

               
            *All of these methods can induce skin irritation, folliculitis, 

pigment abnormalities &,rarely scaring.                                                



 
  

2)Weight loss.. 
             *Obese women with PCO & hirsutism can benefit from weight 
loss. Obesity is associated with excess levels of insulin, androgen 

&testosterone .                                                                                     
 

3)Anti-androgen agents.. 
              *Includes:  - drugs that block androgen cytochrome p-450 
receptors resulting in decreased testosterone, DHEA & DHEA-S levels. 
                                 - drugs that inhibit 5-alpha reductase which hinder 
conversion of testosterone to dihydrotestosterone & results in increased 
testosterone & estradiol levels.                                                                   
                                                                                    

                     for the androgen receptoreompet  C:Oral contraceptives-1
,(progestogenic components is a competitive inhibitor of                      
androgens at the hair follicle level). With it, suppression is greater for 
ovarian than for adrenal androgens. Estrogen increase SHBG which 
bind androgen. Agent containing androgenic progestin as norgestrel 

should be avoided.                                                                                
  

menopausal women  &ausal menop-n peri I:Hormone replacement-2
with hirsutism. 

 
he most popular therapeutic agent It is t :yproterone acetateC-3

worldwide for androgen excess, PCO & hirsutism. It is an effective 
antiandrogen & is often combined with oral contraceptive component 

ethinyl estradiol.                                                                                   
  

either , ecific for adrenal androgen excessp s:lucocorticoid agent G-4
late-onset or congenital types. Low dose dexamethasone (0.125 to 5 
mg/day) or prednisolone (2.5 to 5mg/day) given at night reduce 
androgen excess without impairing immune function, mineral levels ,the 

hypothalamus-pituitary-adrenal axis ,or adrenal function.                       
 
-which down ,dose monthly reduces LH- Low:GnRH agonist-5

regulates ovarian testosterone &  androstendione but not effective over 
adrenal one (high cost).                                                                         



 
t is the most popular antiandrogen agent for I *:pironolactoneS-6

hirsutism in USA. Spironolacton blocks the androgen cytochrome-p-450 
receptor, reducing testosterone metabolism.                                           

     *Dose rang from 100-300 mg/day.                         
                               *Side effect: abnormal menstrual periods, tender & 
enlarged breast (temporary loss of sodium & retention of potassium). 
Recent studies indicate that spironolactone with an oral contraceptive 

agent produces enhanced benefit.                                                          
 

androgen that blocks the androgen -n anti A:)ulexinE (lutamideF-7
receptor. It is effective at low dose (125 to 250 mg/day) .Liver toxicity 
reported with higher doses. Combination with OCS enhances 

effectiveness.                                                                                        
 
-alpha-5androgen agent inhibits -ntiA ):roscarP(Finasteride -8

reductase type2 which reduce dihydrotestosterone & increase 
testosterone, estradiol levels. Dose: 5mg/day, combination with OCS   

enhance effectiveness & prolonged remissions.                                      
 
 400 androgen activity with dose-as anti H):izoralN (ketoconazole-9

mg/day, (has liver toxic effect).                                                             
 

block androgen  &androgen activity -eak anti W:imetidineC-10
receptors at doses of 800-1600mg/day .                                                  

  تم عرضها



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


