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Introduction
Hereditary leiomyomatosis and renal cell cancer (HLRCC) 

is an autosomal dominant condition caused by germline 
mutations in the fumarate hydratase (FH) gene, causing its 
inactivation [1]. Patients are at increased risk for development 
of cutaneous leiomyomas, uterine leiomyomas and aggressive 
FH deficient/HLRCC associated RCC that tend to metastasise 
early [2]. Although the cutaneous and uterine disease maybe 
symptomatically difficult to manage, the mortality from 
HLRCC is related to FH deficient/HLRCC associated RCC and  
reported to occur in 10-20% of patients with HLRCC germline 
mutations [3]. We are reporting a case series of three patients 
with HLRCC who developed early and aggressive metastatic 
FH deficient/ HLRCC associated renal cancer with unusual 
presentations or unexpected treatment toxicity.

Case 1: 32-year-old male
A 32-year-old man presented to the emergency department 

with a 4-day history of right upper quadrant and lower back pain. 
This was associated with 2 months of constitutional symptoms, 
including 7kg weight loss, anorexia, occasional night sweats 
and subjective fevers. His past medical history was notable for 
chronic back pain, which was managed with simple analgesia. 
His family history was significant with his mother and two of 
her first cousins diagnosed with breast cancer in their 40s, and 
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his maternal uncle having a partial nephrectomy for RCC in his 
late 40s. Notably, his sister developed uterine fibroids from a 
young age and has required multiple surgical resections.

Abdominal ultrasound and computed tomography (CT) of 
the abdomen and pelvis demonstrated a cystic mass measuring 
42 x 40 x 50 mm from the superior pole of the left kidney 
(Figure 1). Further staging scans demonstrated multiple 
sub-centimetre pulmonary nodules, as well as osteoblastic 
metastases at T12, L1 and L3 vertebrae. He underwent a biopsy 
of his renal lesion which was consistent with metastatic RCC, 
with variable morphological and immunohistochemical (IHC) 
features including neoplastic cells with large, pleomorphic 
nuclei, moderate amount of pink cytoplasm and occasional 
distinct nucleoli. At this point, there were two differential 
diagnoses of either high grade papillary RCC or high-grade 
clear cell RCC. The patient’s young age raised the possibility 
of a hereditary syndrome and additional tests were requested. 
Additional IHC results showed negative staining for FH with 
positive 2-Succinocysteine (2SC) staining, leading to the 
diagnosis of FH-deficient RCC and the overall syndrome of 
HLRCC. He was referred to the cancer genetics service and 
further testing confirmed a heritable heterozygous pathological 
variant in the FH gene that causes HLRCC.

Due to persistent lower thoracic and lumbar back pain, 
and risk of skeletal adverse events, he underwent palliative 
radiotherapy with 30 Gray in 10 fractions to the T11 - L4 region. 
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Abstract

Hereditary leiomyomatosis and renal cell cancer (HLRCC) is an autosomal dominant condition caused by germline 
mutations in the fumarate hydratase (FH) gene, which encodes the enzyme that converts fumarate to malate in the Krebs 
cycle. Inactivation of the FH gene predisposes patients to a triad of cutaneous leiomyomas, uterine leiomyomas, and 
aggressive renal cell carcinoma termed FH deficient/hereditary leiomyomatosis and associated renal cell carcinoma 
(FH deficient/HLRCC associated RCC). HLRCC associated RCC has been reported to occur in 10-20% of patients 
with a HLRCC germline mutation. We are reporting a case series of three patients with HLRCC who developed early, 
aggressive renal carcinoma with metastasis, unusual presentations or unexpected treatment toxicity. We envisage that this 
will highlight the complexity of presentations of this rare syndrome, importance of early recognition and diagnosis and 
demonstrate considerations that need to be accounted for during management.
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He was commenced on erlotinib 150mg daily and bevacizumab 
10mg/kg every two weeks. However, he developed worsening 
fatigue secondary to erlotinib, requiring a dose reduction 
to 100mg daily approximately 3 months after commencing 
therapy. A repeat staging CT scan performed 4 months after 
diagnosis demonstrated stable renal disease with improvement 
of the lung lesions.

Case 2:  49-year-old female
A 49-year-old female was initially diagnosed with a left 

sided stage III (T3c, N0) RCC. At the time of diagnosis, her 
only background history was uterine fibroids, diagnosed at age 
37, for which she underwent a hysterectomy due to recurrent 
vaginal bleeding. There was no known family history of cancer. 
The patient has 9 siblings but no children. Her initial CT scans 
demonstrated a significantly enlarged left kidney measuring 
17cm with a tumour thrombus of 12.3cm extending into the 
right atrium. She underwent a left nephrectomy and excision of 
tumour from the right atrium.

Histology revealed a grade 3, type 2 papillary RCC with 
IHC demonstrating loss of fumarate hydratase staining and 

positive for 2SC. In the context of her previous hysterectomy 
for fibroids, FH deficient/HLRCC associated RCC was 
diagnosed and cancer genetics referral and further genetic 
testing organised. Eighteen months after her initial resection, the 
patient noted headaches with a new cranial nerve III palsy. She 
was referred for an MRI brain which demonstrated a 15mm soft 
tissue mass in the sella turcica extending into the sphenoid sinus 
which was suspected to be pituitary macroadenoma. This lesion 
was followed up with repeat MRI brain imaging at 3 monthly 
intervals with demonstrated growth to 26mm (Figure 2). At the 
time her headaches were persistent and her ophthalmoplegia 
became more complex. She underwent a PET scan which did 
not demonstrate any FDG avid lesion.

She then underwent trans-nasal resection of her pituitary 
mass. Histology was compared to her original nephrectomy 
and identical to that of the initial RCC resection. Unfortunately, 
her resection was incomplete, and over the next few months 
her headaches worsened and MRI imaging showed increased 
growth of the residual disease. The patient then underwent 
radiotherapy with 20 Gray over 10 fractions to her pituitary. 
Since this time, she has been managed with active surveillance 
as there is no evidence of systemic disease elsewhere.

 

 

Figure 1: (Left) CT abdomen/pelvis revealing a large cystic lesion at superior left kidney measuring 42 x 40 x 50mm. (Right) CT chest revealing 
multiple non-specific pulmonary nodules, reported as consistent with metastatic disease.

Figure 2: T2 MRI post gadolinium revealing a homogenously enhancing pituitary fossa mass measuring 26 x 31 x 20 mm. At the time of this MRI, 
this was reported to be consistent with a pituitary macroadenoma. The mass encases the left internal carotid artery with partial encasement of the 
right internal carotid artery.



J Case Rep Med, 2021 doi: 10.25149/jocrm.v10i4.254 Cancer Reports

Nindra U (2021) A Case Series of Hereditary Leiomyomatosis and Renal Cell Carcinoma - Treatment Related Toxicity and Unusual Presentations

Case 3: 42-year-old male
A 42-year-old male presented with left flank, back and right 

hip pain to the Emergency Department. His pain was investigated 
with a CT of abdomen and pelvis which showed multiple left-
sided renal lesions measuring up to 5.0 x 6.1 x 5.5 cm, multiple 
para-aortic and retrocaval lymph nodes and multiple lytic bone 
lesions. He had a T10 vertebral pathological fracture and an 
impending fracture in the right proximal femur.

His medical background included a diagnosis of psoriatic 
arthritis 9 months ago, affecting large axial joints including the 
right shoulder, bilateral elbows and hips. He was initially treated 
with subcutaneous methotrexate 25mg weekly with folic acid 5mg 
daily except on the day of methotrexate and sulfasalazine 1g twice 
daily. He had active psoriatic arthritis despite this treatment, hence 
adalimumab, a monoclonal antibody against tumour necrosis 

factor alpha, was commenced 1 month prior to his presentation 
to hospital. His family history included lung cancer in his father 
diagnosed at the age of 62. There was no family history of uterine 
fibroids, cutaneous leiomyomas or renal cancer.

He underwent a renal biopsy in addition to femoral head 
resection for prophylactic right hip replacement. Both specimens 
show similar morphological features of a high grade, poorly 
differentiated carcinoma with various morphological patterns 
of papillary, tubular and collecting duct carcinoma-like areas 
(Figure 3). A complementary panel of IHC revealed loss of 
expression of Fumarate Hydratase (FH) with strong expression 
of 2SC, confirming the diagnosis of FH deficient/HLRCC 
associated renal cancer. Genetic testing confirmed a heritable 
heterozygous pathological variant in the FH gene.  He had 
palliative radiotherapy with 20 Gray in 5 fractions to C6 to T4 
and T9 to T11 vertebrae.

 
Figure 3: H & E photomicrographs from renal biopsy of Case 3 show predominantly solid pattern of growth (Top left) with marked nuclear 
pleomorphism and occasional viral-like nucleoli (Top right). Positive 2SC immunohistochemistry (block positive brown staining of both cytoplasm 
and nucleus - Bottom left). Negative FH immunohistochemistry in tumour cells (Bottom right).  

Figure 4: Bilateral airspace consolidation with ground-glass appearance 
on computed tomography pulmonary angiogram consistent with  grade 
3 pneumonitis from erlotinib. There was no pulmonary embolism. 

He was commenced on erlotinib 150mg daily and 
bevacizumab 10mg/kg every 2 weeks. Five days after the 
commencement of treatment, he was admitted to hospital with 
a pain crisis in his sternum managed with further palliative 
radiotherapy with 8 Gray in 1 fraction. During the admission he 
developed persistent sinus tachycardia with hypoxia. This was 
investigated with a CT pulmonary angiogram which revealed 
extensive bilateral airspace opacities with primarily ground-glass 
appearance (Figure 4). The study was negative for pulmonary 
embolism. The differential diagnosis for these changes were 
atypical infection or erlotinib-induced pneumonitis. The temporal 
association and lack of infective symptoms was thought to be 
consistent with drug-induced pneumonitis. Erlotinib was ceased, 
and he was commenced on corticosteroids and antibiotics. His 
pneumonitis resolved and he was discharged from hospital. He 
was started on cabozantinib, a small molecule tyrosine kinase 
inhibitor of c-MET and VEGFR2, however the patient declined 
further systemic therapy after two weeks in preference of best 
supportive care. The patient had ongoing deterioration from his 
malignancy and died 6 months after the diagnosis.
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Discussion
HLRCC is an autosomal dominant condition with variable 

penetrance. The lifetime risk for FH deficient/HLRCC associated 
RCCs in patient with a HLRCC germline mutation is approximately 
15% [1]. The suspected pathophysiology of FH-deficient RCC in 
HLRCC is as follows. FH deficiency leads to increased fumarate 
which then acts as competitive inhibitor of prolyl hydroxylase 
domain-containing proteins [4]. Inhibition of these proteins 
prevents hydroxylation and degradation of Hypoxia-Inducible-
Factor-1 (HIF-1). HIF-1 overexpression leads to the transcription 
of multiple downstream products (including VEGF and EGFR) 
and subsequent carcinogenesis [4,5].

FH-deficient RCC can be morphologically varied but 
the characteristic histopathology is that of type 2 papillary 
carcinoma[6]. As seen in case 1, this type of RCC is characterized 
histologically by its abundant eosinophilic cytoplasm and 
prominent nucleoli [6]. Tubulocystic, tubulopapillary and 
collecting duct carcinomas may also be encountered [7,8]. The 
most common clinical manifestation of HLRCC are cutaneous 
leiomyomas, reported to occur in almost 50% of cases [7]. 
Currently there are no screening guidelines for HLRCC with 
clinical suspicion and testing being based on family history and 
clinical presentations. Our current local consensus guidelines 
recommend  renal surveillance with annual MRI Abdomen from 
age 18 onwards [9]. In contrast, other guidelines suggest more 
frequent imaging, alternating between renal ultrasonography 
and MRI imaging on a 6-monthly basis [10]. Although there are 
no current consensus guidelines, most guidelines suggest MRI 
imaging to be incorporated, given the low sensitivity of renal 
ultrasonography in identifying small lesions as HLRCC can 
metastasis early even with small tumours. Additionally, there is 
no evidence to support any treatment that reduces the risk of 
development of  RCC in HLRCC [9].

There are no randomised clinical trials evaluating 
management of RCC in patients with HLRCC. In the largest 
trial of patients with HLRCC, Srinivasan et al. [11] evaluated 
42 patients treated with erlotinib and bevacizumab every 2 
weeks in a phase II trial (AVATAR). Preliminary results reported 
64% of patients had an objective response to erlotinib with 
bevacizumab, with a median progression free survival (PFS) of 
21.1 months. The rationale for this drug combination was based 
on the knowledge that FH inactivation results in unregulated 
HIF-1 activation thereby promoting the carcinogenic process 
[5]. Srinvasan et al hypothesised that by targeting the VEGF and 
EGFR pathways with bevacizumab and erlotinib, these tumours 
would be susceptible to targeted therapy [11]. 

Patients with type 2 papillary RCC not associated with 
HLRCC in this trial had lower response rates and PFS indicating 
a clear biological rationale for this treatment in patients with 
FH-deficient HLRCC. Several case reports have reported the 
use of small molecule tyrosine kinase inhibitors and immune 
checkpoint inhibitors [1].  In our cases, two of our patients 
were treated as per this protocol with the first case currently 
demonstrating stable disease at 4 months. In contrast, the third 
patient unfortunately had early complications with erlotinib 
and the treatment had to be ceased with subsequent death 
from his disease. In preliminary results from the AVATAR 
study, the toxicity profile was due to the known toxicities of 
bevacizumab with the majority of grade 3 events either being 
hypertension or proteinuria with no adverse events related to 
pneumonitis [11]. However, erlotinib induced pneumonitis 
is not an unknown phenomenon with a large Japanese study 

(POLARSTAR) reporting the rates of interstitial lung disease at 
4% in patients treated with erlotinib [12]. However, it is unclear 
if the combination of bevacizumab with erlotinib increases this 
risk and has not been previously reported. 

It is known that patients with RCC in HLRCC have 
aggressive tumours which tend to metastasise early, even 
with primary tumours that are small in size [1]. In case 2, the 
presence of an isolated pituitary metastasis without systemic 
disease is highly unusual. These malignancies are aggressive 
and metastasise rapidly as demonstrated in both cases 1 and 3. 
As there was no external disease detected on PET-CT imaging at 
the time, the clinical suspicion was of a primary macroadenoma 
rather than metastases from her previous RCC.  Resection of 
the lesion subsequently confirmed this as metastatic disease. 
Pituitary metastases are more commonly seen in breast and lung 
cancer with rates of 1-4% [13]. There have been only a handful 
of case reports that have reported pituitary metastases secondary 
to RCC and we believe this is the first case to be published in a 
patient with underlying HLRCC.

In conclusion, our case series outlines a few rare examples 
of patients with HLRCC germline mutation with associated 
FH deficient/HLRCC associated RCC. Our cases not only 
highlight the varied clinical presentation of patients with a 
HLRCC germline mutation but also management considerations 
in terms of screening for metastases at time of diagnosis, 
treatment selection based on limited evidence and toxicities 
of therapy. The diagnosis of a high-grade renal carcinoma in a 
young patient with non-clear cell renal carcinoma with mixed 
architectural patterns even with no family history of RCC or 
associated disease such as cutaneous or uterine manifestations 
should prompt the clinical suspicion of FH deficient/HLRCC 
associated RCC. The recognition and accurate diagnosis of FH-
deficient RCCs is important, not only because of their aggressive 
behaviour and hereditary association but also as this is a recently 
recognised entity and the diagnosis can be misclassified as 
“unclassified, high grade” or “collecting duct carcinoma”. Our 
case series aims to highlight the importance of a high degree 
of clinical suspicion of FH deficient/HLRCC associated RCC 
as this has significant implications on both management and 
screening for family members.
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