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Abstract 

Tuberous sclerosis(TSC)  is  an  inherited  autosomal  dominant  disease.  Many  

systems  in  the  body  are  affected. However,  the  occurrence  of  malignancy  in  

these  patients  is  considered  very  rare,  the  most  common  being  renal  cell  

carcinoma.  The  occurrence of  high  grade  papillary  serous  carcinoma(HGSC)  

involving  the  adnexa  is  extremely  uncommon  with  hardly  any  literature  

available  regarding  the  occurrence  of  this  malignancy  in  TSC  patients. A  62 

year  old  female  presented  radiologically  with  mass  near  the  uterus  involving  

the  left  tube  and  ovary  measuring  13x10x8cm  and  multiple  cysts  in  the  lung  

diagnosed  radiologically  as  lymphangioleiomyomatosis.  Radiologically  the  left  

kidney  showed  a  lesion  measuring  14x9x7cm  and  the  right  kidney  showed  

angiomyolipomas.  USG  guided  biopsy  was  performed  in  the  left  kidney  and  

adnexa.  Following  this  Left  radical  nephrectomy  along  with  total  hysterectomy  

with  bilateral  salpingo  oophorectomy(TAH  with  BSO)  was  performed.  Left  

kidney  showed  a  lesion  measuring  16x9x10cm  which  was  histologically  

diagnosed  as  angiomyolipoma.  TAH  with  BSO  specimen  showed  a  13x10x8cm  

lesion  occupying  the  left  adnexa. The  HPE  was  suggestive  of  a  HGSC.  The  

diagnosis  and  treatment  of  TSC  is  complex  and  requires  a  multidisciplinary  

approach  involving  various  specialists  to  decrease  the  mortality  and  morbidity  

and  thus  increase  their  survival  rate. 
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Introduction 

 

Tuberous sclerosis  (TSC)  is  an  inherited  autosomal  dominant  genetic  disease  affecting  the  

genes  TSC1  and  TSC2  and  presents  with  varied  clinical  abnormalities  including  lesions  

in  the  skin,  brain,  heart,  lungs  and  kidneys.  However  the  occurrence  of  a  malignancy  

such  as  high  grade  serous  carcinoma  (HGSC)  is  considered  very  rare  (1).  Here  we  

present  a  unique  and  a  rare  case  of  tuberous  sclerosis  with  presence  of  2  major  and  1  

minor  criteria  diagnosed  radiologically  and  pathologically  with  a  coexisting  high  grade  

papillary  serous  carcinoma.  

 

Case report 

 

A  62  year  old  female  patient  came  with  complaints  of  breathlessness  for  2  months  and  

sudden  onset  left  side  pain  in  the  lower  abdomen.  Magnetic  resonance  imaging  (MRI)  

pelvis  showed  a  heterogenous  multilobulated  mildly  T2  hyperintense  lesion  present  near  

the  fundus  of  the  uterus  measuring  13x10x8cms  (Figure 1a).   Computerised  tomography  

(CT)  of  the  lung  showed  multiple  randomly  distributed  air  filled  cysts  present  in  bilateral  

lung  parenchyma,  the  largest  measuring  3.4x3cms  (Figure 1b).  A  differential  diagnosis  of  

lymphangioleiomyomatosis  was  considered. CT  of  the  left  kidney  showed  a  

heterogeneously  enhancing  lesion  measuring  14x9x7cm  with  soft  tissue  density  and  fat  

mixed  (Figure 1c).  Ultrasound  (USG)  of  the  Right  kidney  showed  2  well  defined  

hyperechoic  lesions  in  the  midpole  suggestive  of  angiomyolipomas.  Also  few  

subcentimeter  cysts  suggestive  of  simple  renal  cortical  cysts  were  noted  in  the  upper  and  

mid  pole  regions  of  the  right  kidney.  

 

USG  guided  biopsy  of  the  left  kidney  was  performed.  Grossly  multiple  linear  cores  of  

soft  tissue  were  received  in  the  histopathology  department.  Histopathological  examination  

(HPE)  under  hematoxylin  and  eosin  (H&E)  stain  showed  renal  parenchyma  with  an  

adjacent  neoplasm  showing  spindle  shaped  myoid  cells,  mature  adipose  tissue  and  thick  
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walled  hyalinized  blood  vessels  which  were  suggestive  of  a  diagnosis  of  angiomyolipoma  

(Figure 2a). 

 

USG  guided  biopsy  was  performed  in  the  mass  present  in  the  left  lateral  wall  of  the  

uterus.  The  multiple  linear  cores  under  H&E  stain  showed  fibrocollagenous  tissue  

infiltrated  by  tumour  cells  arranged  in  sheets  and  forming  vague  glandular  patterns  

(Figure 2b).  Areas  of  necrosis  with  atypical  mitosis  were  also  seen.  A  diagnosis  of  

poorly  differentiated  malignancy  was  given.  

 

Following  this  the  patient  underwent  left  radical  nephrectomy  along  with  total  

hysterectomy  with  bilateral  salpingo  oophorectomy  (TAHwithBSO)  and  staging  

laparotomy.  The  lower  pole  of  the  left  kidney  showed  a  single  grey  brown  to  grey  

yellow,  solid  and  ill  defined  lesion  measuring  16x9x10cms  (Figure 3a).  Hilar  invasion  and  

perirenal  fat  invasion  was  not  present.  Gerota's  fascia,  renal  vessels  and  ureter  were   

uninvolved.  Histopathology  showed  renal  parenchyma  with  a  well  encapsulated  nodular  

neoplasm  composed  of  spindle  cells  admixed  with  mature  adipocytes  and  numerous  

proliferating  blood  vessels  (Figure 3, b, c, d, e).  Immunohistochemistry  (IHC)  for  HMB-45  

was  positive  and  Ki67  was  1%  (Figure 3f).  The  HPE  and  IHC  features  are  that  of  

angiomyolipoma.  

 

TAH  with  BSO  specimen  showed  a  large  exophytic  grey  brown  friable  lesion  measuring  

13x10x8cm  present  on  the  left  side  of  the  uterine  wall  occupying  the  left  adnexa  and  

replacing  the  left  ovary  and  tube  (Figure 4a).  The  HPE  showed  round  to  oval  infiltrating  

tumour  composed  of  neoplastic  cells  arranged  in  sheets  and  vague  glandular  pattern  with  

increased  nuclear  cytoplasmic  ratio  and  showing  hyperchromasia  (Figure 4b).  The  

diagnosis  was  given  as  high  grade  serous  carcinoma,  grade  G3  poorly  differentiated.  4  

inter  aorto  caval  lymph  nodes  were  positive.  The  ascitic  fluid  was  negative  for  malignant  

cells.  Therefore  the  staging  was  given  as  pT3apN1a  FIGO  stage  IIIA.  IHC  for  p16  

(Figure 4c)  and  WT1  were  positive  and  p53  showed  wild  type  positivity.  Ki67  showed  

60%  positivity.  
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Due  to  the  presence  of  2  major  and  1  minor  criteria,  a  diagnosis  of  tuberous  sclerosis  

was  considered  along  with  the  presence  of  high  grade  serous  carcinoma.  Patient  is  now  

scheduled  for  6  cycles  of  chemotherapy  using  paclitaxel  and  carboplatin. 

 

Discussion 

 

Tuberous  sclerosis  is  an  autosomal  dominant  disorder  occurring  due  to  mutations  

involving  the  genes  TSC1  which  is  located  on  chromosome  9p34,  encoding  the  hamartin  

protein  and  TSC2  gene  located  on  chromosome  16p13,  encoding  the  tuberin  protein  (2).  

It  occurs  in  1  in  6000  -  10,000  live  births.  TSC  affects  many  systems  in  the  body  

including  the  skin,  central  nervous  system,  cardiovascular  system,  genitourinary  system,  

gastrointestinal  system  and  can  present  with  varied  manifestations  (3).  The  clinical  

manifestations  can  present  at  any  age  in  an  affected  individual. Among  the  patients  

affected  with  TSC  90%  developed  skin  lesions  (4).  80%  developed  renal  manifestations  

including  angiomyolipomas   and  renal  cysts  (5)  (6).  40%   developed  lung  complications  

due  to  development  of  lymphangioleiomyomatosis  (5). 

 

Recommendations  for  appropriate  methods  of  management  of  patients  with  TSC  were  

provided  by  the  2012  International  Tuberous  Sclerosis  Complex  Consensus  Conference.  

Major  and  minor  criteria  were  listed.  A  definite  diagnosis  of  TSC  is  considered  when  2  

major  or  1  minor  and  2  major  criterias  are  present  (2). 

 

Over  the  last  several  years,  case  reports  of  TSC  patients  presenting  with  benign  and  

malignant  lesions  have been  reported  (7).  Many  different  lesions  like  chordoma,  pituitary  

adenoma,  pancreatic  endocrine  tumours  have  been  described  and  among  malignant  

tumours,  renal  cell  carcinoma  is  the  most  associated  tumour  in  these  patients. 

 

The  largest  case  series  was  described  by  Sauter  et  al  where  2211  patients  diagnosed  with  

TSC  were  analysed  (8).  Among  these  382  patients  presented  with  rare  manifestations  and  

65  patients  had  developed  different  malignancies.  Though  renal  cell  carcinoma  was  the  
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most  common  malignancy,  the  other  sites  where  malignancies  were  reported  include  

breast,  colon,  thyroid  and  ovary. 

 

Ovarian  HGSC  occurring  in  a  tuberous  sclerosis  patient  is  very  rare  and  it  needs  to  be  

differentiated  from  papillary  serous  carcinoma  of  peritoneum  and  mesothelioma  (9). 

Review  of  the  literature  showed  very  few  case  reports  of  occurrence  of  a  HGSC  

involving  the  ovary  in  tuberous  sclerosis  patients.  HGSC  has  a  very  aggressive  behaviour  

and  therefore  tends  to  have  a  bad  prognosis. 

 

The  mammalian  target  of  rapamycin  (mTOR)  signalling  pathways  are  inhibited  by  

hamartin  and  tuberin.  Mutations  in  the  genes  involving  these  proteins  result  in  continuous  

activation  of  mTOR  which  leads  to  development  of  slowly  and  gradually  growing  

neoplasms.  mTOR  activation  leads  to  alterations  in  PIK3CA  where  there  is  increased  

activation  of  AKT  pathways  or  inactivation  of  the  lipid  phosphatase  PTEN,  both of  which  

are  also  implicated  in  the  development  of  HGSC  of  the  ovary.  Thus  extensive  studies  

are  required  to  understand  the  molecular  mechanisms  which  are  common  between  TSC  

and  HGSC  of  ovary  (10).  mTOR  inhibitors  such  as  rapamycin  and  everolimus  have been  

developed  to treat  tumours  such  as  renal  angiomyolipomas  and  lymphangioleiomyomatosis  

(11)  (12)  (13).  TSC  patients  with  subependymal  giant  cell  astrocytoma who are not eligible 

for surgery but require therapeutic intervention have been treated with everolimus  (14).  The  

treatment   for  HGSC  of  ovary  involves  cytoreductive  surgery  and  the  use  of   cisplatin  

and  paclitaxel every  3  weeks  for  6  cycles  (15). 

 

Prognosis  of  TSC  patients  with  HGSC  depends  on  the  stage  of  the  disease.  The  chances  

of  curing  patients  in  stage III/IV  by  current  therapies  including  cytotoxic  chemotherapy  is  

greatly  reduced.  

  

A  multidisciplinary  approach  involving  the  clinician,  radiologist  and  a  pathologist  along  

with  extensive  molecular  work  up  is  extremely  essential  to  approach,  manage  and  have  a  

regular  follow  up  of  tuberous  sclerosis  patients  to  decrease  the  mortality  and  morbidity  

and  thus  increase  their  survival  rate. 
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Figure 3 
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Legends 

 

Fig 1. (a) MRI of pelvis showing a T2 hyperintense lesion near the fundus of the uterus (b), CT of 

the lung showing randomly distributed air filled cysts present in bilateral lung parenchyma (c),  

CT of the left kidney showed a heterogeneously enhancing lesion 

 

 

Fig 2. (a)  HPE shows spindle shaped myoid cells, mature adipose tissue and thick walled 

hyalinized blood vessels(H&E. x100) (b), HPE shows fibrocollagenous tissue infiltrated by 

tumour cells arranged in sheets and forming vague glandular patterns(H&E. x100) 

 

 

Fig. 3(a) The lower pole of the left kidney showed a single grey brown to grey yellow, solid and 

ill defined lesion measuring (b), HPE shows renal parenchyma with a well encapsulated nodular 

neoplasm composed of spindle cells admixed with mature adipocytes and numerous proliferating 

blood vessels (H&E. x40) (c), HPE showing angiomyolipoma (H&E. x100) (d), HPE showing 

mature adipocytes with thick walled blood vessels under high power (H&E. x200) (e), HPE 

under highest power (H&E. x200) (f) IHC for HMB-45 was positive (IHC. x200) 

 

 

Fig. 4(a) TAH with BSO specimen shows a large exophytic friable lesion (b), The HPE shows 

round to oval infiltrating tumour with increased nuclear cytoplasmic ratio and showing 

hyperchromasia (H&E. x100) (c), IHC for p16 shows positivity (IHC. x200) 

 

 


