
It s well known but rare phenomenon revers ble bra n atrophy after ACTH treatment n ch ldren w th ep lpet c 

encephalopathy. The ep lept c encephalopath es are a group of cond t ons n wh ch the ep lept c act v ty tself ï 

ctal or nter ctal, cl n cal or electroencephalograph c ï contr butes to a p cture of severe cogn t ve and 

behav oral mpa rments, wh ch are beyond what m ght be expected from the underly ng et ology alone. In fact, 

under hypercort solem a cond t on the bra n atrophy and cogn t ve decl ne are showed n adult and ch ldren 

pat ents. The a m of th s case presentat on are show ng a claer ev dence of the format on of revers ble bra n 

atrophy related to ACTH treatment and rev ew of the mechan sm of ACTH treatment related revers ble bra n 

atrophy.  

 

CASE PRESENTATION 

A s x year- old boy has suffered from frequent general zed ton c-clon c se zures dur ng sleep. H s neurolog c 

exam nat on, rout ne blood, and ur ne tests and cran al MRI f nd ngs were normal. Desp te rece v ng 

polytherapy h s se zures cont nued, at the same t me behav oral d sturbances and loss n academ c sk lls have 

been observed. H s sleep EEG exam nat on showed CSWS wh ch s a very spec al pattern caus ng a cogn t ve 

decl ne n ch ldren. It s known that CSWS s a very mportant and ant ep lept c drug-res stant 

electrophys olog cal pattern. CSWS s def ned as a pecul ar EEG pattern w th cont nuous ep lept c act v ty at 2ï

3 Hz, predom nantly n the anter or reg ons occupy ng Ó85% of nonrap d eye movement (NREM) sleep. If t 

can not be suppressed or el m nated t causes cogn t ve decl ne and mostly repeated se zures dur ng ts course 

and t can be suppressed w th ACTH treatment. For th s reason we appl ed the ACTH to th s pat ent one year 

later h s se zures began. The ACTH treatment had to be appl ed two t mes for 4 and 2 months respect vely w th 

a one-year nterval. The se zures and CSWS pattern n EEG were resolved completely at the end of the second 

ACTH cure,  but prom nent cort cal atrophy was seen n h s cran al MRI. One year later  ACTH cure, the 

cran al MRI showed resolut on n cort cal atrophy espec ally n the anter or part of the bra n.  

 

DISCUSSION 

The cort costero ds most w dely used n ch ldhood encephalopath es are ACTH, hydrocort sone, predn sone and 

methylpredn solone. A good response to these drugs has been reported n var ous stud es and case reports. 

There are several theor es regard ng the mechan sm of act on of cort costero ds n ep lepsy. Adrenocort cotrop c 

hormone can affect nfant le spasms through g-am nobutyr c ac d [GABA(A)] receptor-med ated ant convulsant 

effects or systemat cally through the hypothalam c-p tu tary-adrenal ax s, thus suppress ng CRH and decreas ng 

neuronal exc tab l ty. Poss ble neuromodulatory effects may nclude correct on of def c ent or dysfunct onal 

enzymes, changes n ntracellular-extracellular electrolyte rat os, correct on of low ntracellular glucose, 

reduct on n cerebral water content, and modulat on of ntracellular adenos ne and neurostero d product on. The 

mmunomodulatory or ant- nflammatory propert es of cort costero ds have been postulated to be respons ble 

for the act on of these drugs n ep lept c encephalopath es w th CSWS.  

 

S nce the ant convulsant effect of cort costero ds pers sts after drug d scont nuat on, t has been suggested that 

n add t on to allow ng acute se zure control, cort costero ds may reset a deranged cerebral homeostat c 

mechan sm, thus ncreas ng refractor ness to se zure recurrence. Cl n cal and electrophys olog c pecul ar t es of 

th s presented case po nted out the d agnos s of ep lept c encephalopathy w th CSWS. The tretment of ACTH 

resulted w th complete resolut on of CSWS pattern n the EEG and rem ss on of the se zures both are the ma n 

goal of th s treatment. One year later due to requrrence of the drug res stant se zures and CSWS pattern n EEG, 

treatment of ACTH repeated. At the and of f rst ACTH cure, bra n atrophy occured and after cessat on of ACTH 

treatment bra n atrophy was resolved. We could not evaluate the effect of bra n atrophy on the cogn t ve 

funct ons. 

 

Bra n atrophy can occur n a w de var ety of cond t ons other than ag ng, and notable causes nclude exogenous 

or endogenous stero ds, chron c alcohol ngest on, rad at on therapy, or anorex a nervosa.  Revers ble bra n 

atrophy related w th ACTH treatment n ch ldren w th west syndome and other ep lept c encephalopath es were 

publ shed. 

 

Cort cal atrophy related to h gh serum cort sol level s a well known phenomenon n Cush ng syndrome. The 

pathogenes s of bra n atrophy n Cush ngôs syndrome s thought to be mult factor al, and poss ble explanat ons 

nclude loss of water content n bra n t ssue, catabol c effects on prote ns, reduct on n glucose metabol sm, 

synapt c accumulat on of glutamate, or neuronal cell death. Excess glucocort co ds cause retract on and 

s mpl f cat on of dendr tes n the h ppocampus, and th s morpholog cal change probably accounts for the 

h ppocampal volume loss. Mechan sms by wh ch glucocort co ds affect the bra n nclude decreased 

neurogenes s and synthes s of neurotroph c factors, mpa red glucose ut l zat on, and ncreased act ons of 

exc tatory am no ac ds. Ant convulsant effects of ACTH s very well known phenomenon and t s a rescue 

treatment n ep lept c encephalopath es n terms of control of se zures, resolut on of CSWS n EEG and 

protect on of cogn t ve ab l t es.  
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