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Phenytoin is commonly utilized as an anticonvulsant for seizure management and prophylactic treatment in brain 
metastasis due to its widespread availability and cost-effectiveness. However, among all anticonvulsant medications, 
phenytoin carries the highest risk (13%) of development of Steven Johnson syndrome (SJS) or toxic epidermal necrolysis 
(TEN). Herein, we present a case report detailing the management of a patient with metastatic breast carcinoma to the 
brain, bone, and liver who developed SJS/TEN secondary to phenytoin following whole-brain irradiation (WBI). Timely 
recognition of this life-threatening drug-induced complication and prompt withdrawal of the offending agent are crucial 
for the survival of patients undergoing anti-epileptic therapy for central nervous system metastasis.

ORIGINAL RESEARCH PAPER Oncology/Radiotherapy

PHENYTOIN INDUCED STEVEN JOHNSON 
SYNDROME ASSOCIATED WITH WHOLE BRAIN 
RADIATION – EMPACT SYNDROME: A RARE 
CASE SCENARIO

KEY WORDS: EMPACT, 
Phenytoin, Whole brain 
radiotherapy, SJS/TEN

www.worldwidejournals.com 73

Dr. Siva Priya S MBBS, Post-graduate, Department Of Radiation Oncology, Sri Ramachandra 
Institute Of Higher Education And Research, Chennai – 600116.

Dr. Priyadharsini 
Kailasam

Former Senior Resident, Department Of Radiation Oncology, Sri 
Ramachandra Institute Of Higher Education And Research, Chennai – 600116. 

Dr. Christopher 
John

Associated Professor, Department Of Radiation Oncology, Sri Ramachandra 
Institute Of Higher Education And Research, Chennai – 600116. 

INTRODUCTION: 
Whole-brain Irradiation (WBI) is prescribed for patients with 
multiple brain metastases. Patients develop increased intra-
cranial tension symptoms due to the disproportionate edema 
in brain parenchyma, which is tackled with anti-oedema 
measures. Seizures occur less frequently in patients with 
metastatic lesions than in those with primary brain lesion. 
Only 15 % of the patients with metastatic intra-cranial lesion 

1exhibit seizure activity.  Seizure risk increases when lesions 
occur in epileptogenic regions like the motor cortex or when 
they affect both the brain and leptomeninges. This risk is also 
influenced by the primary disease and histology. Common 
primary tumors that metastasize to the brain include those 
originating from the lung, breast, colon, melanoma, and 
kidney. The incidence of intra-cranial metastatic lesion in 

2. carcinoma breast is 5 – 20 %. WBI is typically well tolerated, 
with common acute toxicity manifesting as alopecia, while 
grade 1 dermatitis is a rare occurrence

Anti-seizure medications are prescribed only for patient 
presenting with seizure activity or with prior history of 
epilepsy disorder as per the latest Society for Neuro-
Oncology (SNO) and the European Association of Neuro-

3Oncology (EANO) guideline.  Exceptions include brain 
lesions metastasized from melanoma. Prophylactic anti-
seizure prescription is not recommended due to its adverse 
drug events. In management of metastatic disease multiple 
drugs are administered like antibiotics to prevent infection, 
xanthine oxidase inhibitors to prevent tumor lysis syndrome, 
analgesics for pain management and anti-epileptics for 
seizure control. Most of these drugs has high propensity for 
causing Erythema multiforme major (EMM) which include 
bullous Erythema multiforme (EM), Steven Johnson 
Syndrome (SJS) and Toxic Epidermal Necrolysis (TEN). They 
cause uncommon acute life-threatening muco-cutaneous 
hypersensitivity reactions often induced by certain 

4medications or infections.  SJS is recognized by blisters 
affecting less than 10% of the body surface area (BSA), 
involving the skin on the face, trunk and extremities, along 
with ocular and mucous membrane manifestations. TEN is 
described when these lesions involve >30% of BSA and is 
often drug induced. Few case reports have surfaced 
associating anticonvulsants (viz, phenobarbital, phenytoin, 
carbamazepine, levetiracetam) and radiotherapy in the 

development of erythema multiforme associated with 
Phenytoin and cranial radiation therapy (EMPACT) 

5syndrome.  "EMPACT" is used to describe the occurrence of 
EM lesions at the irradiated site, progressing to other sites 
either during the course of radiation or post-irradiation. 
Around 40-50 cases have been reported globally, with only a 
few documented in India. Early identification of SJS/TEN and 
distinguishing it from radiation induced dermatitis is vital to 
prevent mortality. Herein, we bring forward a rare case of 
EMPACT syndrome in a breast cancer patient receiving WBI 
for brain metastasis. 

Case Report: 
A 50-year-old lady with no known co-morbidities presented 
in April 2019 to the oncology outpatient department  with 
complaints of generalized tonic-clonic seizures and history of 
a lump in the right breast associated with gait disturbance.

Clinical examination showed a 4 x 4 cm lump in the lower 
quadrant of the right breast not fixed to the skin/chest wall 
with ipsilateral multiple right axillary nodes. PET-CT scan 
revealed an FDG avid lesion measuring 4x3cm in the lower 
half of the right breast with no infiltration into the skin/chest 
wall with ipsilateral multiple axillary and mediastinal lymph 
nodes. There were multiple bilateral lung metastases, liver 
metastasis, and bone metastasis, along with enhancing 
lesions in the right occipital lobe and left cerebellar 
hemisphere, suggestive of metastasis. Tru-cut biopsy from 
right breast lump showed invasive mammary carcinoma 
(ductal, NOS). IHC showed ER and PR weak positive (1+) and 
Her 2 enriched sub type. 

In view of seizures with radiological evidence of multiple 
brain secondaries, the patient was initiated on anti-oedema 
measures with oral dexamethasone and oral phenytoin 
followed by 1st cycle palliative chemotherapy with 
Adriamycin/Cyclophosphamide and injection Zolendronic 
acid. Subsequently, the patient received WBI to a total dose of 
30Gy in 10 fractions (300cGy/day – 5 days per week for 2 
weeks) and 800 cGy single fraction to right and left femoral 
head for pain palliation till May 2019. 

After one week of WBI and third week of phenytoin 
commencement, the patient started developing fever with 
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maculo-papular rash initially in radiation (RT) site and 
forehead associated with conjunctivitis and peri-orbital 
oedema, which progressed to involve the neck, trunk, upper 
extremities, lower extremities and vagina. [Figure 1] The 
patient also developed painful oral mucosal ulcers causing 
dysphagia. Bullous eruptions replaced rashes with peeling of 
overlying skin exposing red oozing and painful dermis. Raw 
skin was 20 % of BSA. Nikolsky sign was positive. 

Figure 1. stEmpact Syndrome At 1  Week Post-rt

Serum phenytoin level was 2.1. Chest X-ray showed bilateral 
pulmonary infiltrates. Blood culture was negative for sepsis. 
Dermatology opinion was obtained for the same. With above 
mentioned clinical features patient was diagnosed with SJS. 
The standard score for Toxic epidermal necrosis (SCORTEN) 
was 5/7. Phenytoin was discontinued and the patient was 
started on maintenance levetiracetam with a lower propensity 
for SJS. The patient received supportive care with intravenous 
(IV) corticosteroids, IV antibiotics, IV fluids, IV anti-virals, IV 
anti-fungal agents, Ryle's tube feeding. Skincare was done 
similar to burns patient with saline and paraffin dressing 
[figure 2]. Post recovery patient's general condition improved 
following which she was discharged [figure 3].

Figure 2. Resolving Eruptions

Figure 3. thPost Recovery At 4  Week Post Rt

However, the patient and attenders were not willing for further 
chemotherapy or targeted therapy due to personal reasons 
and so she received only oral hormonal therapy. The patient 
was on follow up for another 6 months following which she 
succumbed to progressive systemic disease

DISCUSSION: 
The co-relation between radiotherapy and pharmacotherapy 
was first documented in 1988. The interaction between 

phenytoin, WBI and the gradual reduction of steroids appears 
6to increase the likelihood of experiencing EM.  EMPACT 

syndrome was first coined in 2004 which emphasized the 
pattern of spread, immunogenic cause and deficiency of 
epoxide hydrolase in patients treated with phenytoin and 
radiation. Tapering of steroids had no impact on the onset or 
severity of disease in Ahmed et al.'s case series. SJS and TEN 
belong to type IVc delayed hypersensitivity reaction which is 
due to T-cell activation and human leucocyte antigen-1(HLA-

71) expression.  In a specific ethnicity of chinese population 
genetic trait were evaluated with HLA in SJS patients receiving 
carbamazepine. An increased frequency of HLA region 
alleles (B*1502, Cw*0801, A*1101, and DRB1*1202) was 
observed in carbamazepine-induced Stevens Johnson 
syndrome (CBZ–SJS) patients. Particularly, HLA–B*1502 was 
present in entire CBZ–SJS patient group, contrasting with its 
low occurrence in CBZ-tolerant patients and the general 
population. HLA association was also seen in other asian 
ethnic population. The occurrence of SJS/TEN after taking 

7medication typically ranges from 5 to 28 days.  SJS/TEN 
reactions after radiation range from 7 to 35 days. 

In a literature review by Vern-Gross TZ et al., EM, SJS and TEN 
syndromes were identified in 151 patients who underwent 

8radiotherapy from 1903 to 2011.  38% of cases described EM, 
along with 30.5% for SJS, 9% for SJS/TEN overlap, and 22.5% 
for TEN. RT was alone delivered in 25% of patients and those 
patients had developed EM reactions most commonly. Among 
the limited number of case reports and series, most have 
described EMPACT syndrome. However, only a few case 
reports demonstrated radiation alone as the singular cause 
for major EM reactions, while others have suggested it as a 

9-11protective factor.  Overall, malignancy and its treatment 
represent a risk factor for Erythema multiforme, as 
demonstrated in the EuroSCAR study. Cases were 
distinguished from controls by a higher frequency of recently 
diagnosed malignancy (10.6% compared to 1.9%) and recent 
radiotherapy (4.2% compared to 0.5%). The increasing 
incidence of SJS/TEN in oncology is attributed to factors such 
as the widespread use of prophylactic drugs, radiation, 
chemotherapy, immunotherapy, and the presence of 

13malignancy itself.  

The pathogenesis of SJS/TEN in patients receiving 
radiotherapy and concurrent phenytoin remains obscure. 
Data indicates that the induction of Fas through FasL (Fas 
ligand) serves as a crucial initial step resulting in widespread 
apoptotic cell death of epidermal cells in TEN. Fas, expressed 
broadly across various cell types including keratinocytes, 
interacts with FasL, primarily found in activated T cells and 
natural killer cells, triggering the activation of caspases and 
apoptotic pathways. The primary production of soluble Fas 
ligand (sFasL) by peripheral blood mononuclear cells 
functions as significant role in the pathogenesis of SJS/TEN. 
Serum sFasL levels serve as a valuable marker for the 
diagnosis with values of 119.1±41.0 pg/ml and 131.5±57.4 
pg/ml in SJS/TEN patients, contrasting with non-detectable 

14 levels in normal individuals. Its expression is also specific to 
drug-induced lymphocyte activation. Recognition that 
radiotherapy to any part of the body can significantly elevate 
a patient's risk for adverse reactions to drugs that induce 
cytochrome P450 enzymes, primarily due to the radiation-
induced deficiency of epoxide hydrolase enzyme. 
Consequently, detoxification processes are impaired, leading 
to the accumulation of metabolic intermediates in the body. 
The metabolite is toxic to cells and can initiate an immune 

15 response.  

Management of SJS/TEN includes to identify and discontinue 
the drug followed by supportive care, systemic steroids, 
immunoglobulin, cyclosporine A, tumor necrosis factor �  

16inhibitor, plasmapheresis can be tried to prevent morbidity.  
Patients reported with EMPACT/SJS/TEN syndrome in 
oncology are less documented in the literature due to under-
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reporting, possibly influenced by factors such as 
misdiagnosis, lack of awareness, making it challenging to 
accurately determine the true prevalence of these conditions.

CONCLUSION: 
The sudden development of SJS-TEN causing rapid 
deterioration of general condition in a breast cancer patient 
with brain metastasis can be alarming. Limiting anti-epileptic 
drugs to patients with established seizures or to those at a 
considerable risk of developing seizures and gradual 
discontinuation at the appropriate time should be advocated. 
Initiatives should be made to replace phenytoin with non-
aromatic class drugs that have a lower incidence of rash 
formation and a less similar chemical structure, such as 
Levetiracetam and Gabapentin. Vigilant monitoring is 
needed in these patients to identify and treat severe 
cutaneous adverse reactions.
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