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uberous sclerosis complex (TSC) is an autosomal dominant disorder
characterized by mental retardation, seizures, skin lesions and for-
mation of hamartomatous lesions in multiple organs such as the skin,

liver, kidney, heart, lung and brain. It is regarded as the second most com-
mon neurocutaneous disorder after neurofibromatosis type 1 (NF 1). It has
an incidence of 1/6.000-1/10.000 live births.1 Approximately 2/3 of the cases
occur due to spontaneous mutation of either the TSC1 (located on 9q34) or
TSC2 (located on 16p13.3) genes. The diagnostic criteria of the disease was
redefined in 2012 by the International Tuberous Sclerosis Complex Con-
sensus Group.2 In our case report, we presented a 38 year-old female pati-
ent who had TSC with coexisting multiple myeloma (MM) disease and
discussed her computed tomography (CT) findings.

Computed Tomography Findings of
a Tuberous Sclerosis Complex with

Coexistant Multiple Myeloma: Case Report

AABBSSTTRRAACCTT  Tuberous sclerosis complex (TSC) is an autosomal dominant neurocutaneous disorder
presenting with diverse clinical symptoms and multiple hamartomatous lesions in several organs.
Imaging modalities play an important role in the assessment of TSC patients and reveal character-
istic lesions in various organs. In our case report, we presented a 38 year-old female patient who ex-
hibited clinical and computed tomography (CT) findings that were  suggestive of TSC and also
manifested with Multiple myeloma (MM) disease. We have described brain and thoraco-abdomi-
nal imaging findings of both diseases and briefly discussed TSC. In the literature, although various
other tumors occuring with TSC have previously been reported, coexistence of TSC and MM dis-
ease seems to be a rare association.
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ÖÖZZEETT  Tuberöz sklerozis kompleks (TSC) çeşitli klinik semptomlar ve bazı organlarda mültipl sayı-
da hamartomatöz lezyonlar ile ortaya çıkan otozomal dominant karakterde  nörokütanöz bir has-
talıktır. Görüntüleme modaliteleri TSC hastalarının değerlendirilmesinde ve çeşitli organlardaki
karakteristik lezyonların ortaya konmasında önemli rol oynayabilir. Olgu bildirimizde, klinik ve bil-
gisayarlı tomografi bulguları TSC açısından anlamlı olan ve ayrıca mültipl miyeloma (MM) has-
talığı da bulunan 38 yaşında bir kadın hastayı tanımladık. Burada her iki hastalığın beyin ve
torako-abdominal görüntüleme bulguları eşliğinde kısaca TSC hastalığını tartıştık. Literatürde TSC
hastalığına eşlik eden çeşitli diğer tümöral lezyonların daha önce bildirilmiş olmasına karşın, TSC
ve MM  birlikteliğinin nadir olduğu düşünülmektedir.
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CASE REPORT

A 38 year-old female was admitted to our hospital
due to bilateral flank pain, headache, cough and
chest pain persisting for several weeks. Her intelli-
gence was under normal level and she had a his-
tory of seizures for a long time. On physical
examination, multiple adenoma sebaceum on the
face and periungal fibromas on the feet were de-
tected. Laboratory examination and chest x-ray
evaluation were found within normal limits. Even-
tually, for further investigation the patient was re-
ferred to the CT department for brain and
thoraco-abdominal imaging using a multi-detector
row helical CT scanner (Somatom Sensation 16,
Siemens Medical Systems, Erlangen, Germany). In-
formed consent was obtained from the patient
prior to examination. Both un-enhanced and con-
trast-enhanced CT studies were performed. Con-
trast-enhanced CT images were obtained  follo
wing 150 mL of nonionic contrast material admi-
nistration (Ultravist 300, Iopromide  injection 300
mg I /mL) by using a power injector at a rate of 2-
4 mL / sec. Brain CT disclosed multiple subcenti-
meter calcified nodules along the subependymal
surface of both lateral ventricules and calcified cor-
tical tubers in the frontal and occipital lobes (Fi-
gure 1). A huge mass lesion measuring 80 x 60 x 50
mm in diameter originating from the right maxil-
lar and sphenoid bones was detected. It was tho-
ught an extra-cranial and extra-axial lesion, but
also involved the right fronto-temporal lobes and
extended into the suprasellar and right orbital re-
gion. It showed heterogenous contrast enhance-
ment and led to massive bone destruction (Figure
2). There was no any other contrast - enhanced le-
sion in the brain. On thorax CT examination, bila-
teral multiple thin-walled cystic lesions scattered
throughout the lung parenchyma were found com-
patible with lymphangioleiomyomatosis (LAM)
(Figure 3). Abdomen CT revealed bilateral enlar-
ged kidneys with lobulated contours. A few simple
cysts in both kidneys and a right adrenal fat density
mass lesion suggestive of adenoma were detected.
Besides, multiple fat-containing mass lesions indi-
cating angiomyolipomas (AML) were present in

the right kidney, whereas the left kidney showed a
grade 4 hydronephrosis with massive parenchymal
atrophy (Figure 4 a, b). On bone window targeted
images, numerous sclerotic and lytic lesions were
detected in multiple vertebral bodies and also a
lytic expansile mass lesion in the xyphoid bone was
found (Figure 5). These lesions were thought to be
multiple bone metastases. The patient underwent a
biopsy procedure for the right fronto-temporal
mass lesion which revealed extramedullary plas-

FIGURE 1: Brain CT image reveals subependymal calcified nodules and a
calcified subcortical tuber in the occipital region.

FIGURE 2: Brain CT image, a slightly hyperdense huge extra-axial solid mass
in the right temporal region  extending to inferior frontal lobes, right orbita and
sphenoid sinus causing destruction of bony structures as consistent with
plasmocytoma.
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mocytoma. Consequently, the patient was diagno-
sed as having MM. On the other hand, based on the
clinical and CT imaging findings consisting of su-
bependymal calcified nodules, calcified cortical tu-
bers, LAM and renal AML and cysts, the patient
was also regarded as having TSC. 

DISCUSSION

TSC is the second most common neurocutaneous
syndrome after NF type 1. It is characterized by
histologically benign hamartomas and low grade
neoplasms occuring in multiple organs such as skin,
brain, lung, liver and kidney. Cutaneous stigmata
of the TSC including hypomelanotic macules, fib-
rous plaques, adenoma sebaceum and periungal fib-
romas are frequently found in patients and have no
risk of any malignant transformation.3 In the cen-
tral nervous system; cortical tubers, white matter
heterotypes (dysplastic or demyelinizating white
matter lesions), subependymal nodules and sube-
pendymal giant cell astrocytoma (SEGA) are regar-
ded as characteristic lesions.4, 5 Cortical tubers are
usually located in the frontal and temporal lobes
and thought to be related to the seizures and beha-
vioral problems seen in these patients. They do not
show malignant transformation, but may calcify in
time.4,6 Subependymal nodules are found in 80%-
90% of patients with TSC.4,6 They are usually smal-
ler than 1 cm in diameter and located along the
surface of the third ventricle and lateral ventricles.

FIGURE 3: Thorax CT image shows multiple, thin-walled cystic lesions thro-
ughout the bilateral lung parenchyma indicative of pulmonary LAM. There
are also bilateral ground-glass opacities and septal thickening.

FIGURE 4: a, b) Abdomen CT images, multiple fat-containing hypodense mass lesions in the enlarged right kidney suggestive of AMLs is seen. Also a grade-4
hydronephrosis is present in the left kidney. 
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Although subependymal nodules are almost
asymptomatic, they can transform into SEGA in a
gradual fashion. 7 SEGA has been reported to occur
in 5% to 14% of TSC patients and also account for
90% of all intracranial tumors associated with TSC.
5 These tumors usually develop around the foramen
of Monro, appear hypointense on T1 and T2 we-
ighted images and show intense contrast enhance-
ment on brain magnetic resonance imaging (MRI).
7 SEGAs should be removed by surgical interven-
tion, otherwise they can lead to neurological defi-
cits and development of hydocephalus.8 Despite the
fact that SEGA is the most common tumor seen in
TSC patients, other tumors may also accompany
this patient population. For instance, choroid me-
ningioma and malignant melanoma cases have
been reported in TSC.9,10 Although rare, other tu-
mors such as glioblastoma multiforme, astroblas-
toma and hemangioma have also been reported in
these patients.11 TSC has also been associated with
gastric, testicular, breast, hepatocellular, somato-
statinoma and sarcoma types of cancer. But TSC
with accompanying MM disease, we think would
be a rare association in the literature. Because only
one case has been reported by Soryal et al. in a 66
year old male patient who had a history of TSC pre-
sented with acute kidney injury and renal impai-
rement due to MM disease.12 In TSC patients, renal
lesions are frequently encountered including AML,
cysts and renal cell carcinoma (RCC). AMLs are the

most common renal lesions in TSC (55%-75%) and
may lead to death.13 Patients have a high risk of se-
rious complications such as life-threatening he-
morrhages which occur in 25% to 50% of patients.
As the disease progresses, chronic renal failure that
requires hemodialysis may develop. RCCs may de-
velop within dysplastic epithelial cysts in 2%-3%
of these patients.14 TSC related RCC is usually bila-
teral and more often seen in women. However, in
this patient population, it is usually hard to diffe-
rentiate RCC from poor-fat containing AML on the
basis of imaging studies alone and this sometimes
may lead to an over-called diagnosis. The charac-
teristic cardiac finding seen in TSC patients is rhab-
domyomas. These tumors are benign and usually
multiple.15 They typically develop in the intaute-
rine period and are generally diagnosed by means
of prenatal ultrasound.2 All of these lesions regress
spontaneously even the ones who have presented
with symptoms before.16 LAM is the major lung di-
sease seen in TSC patients. It is characterized by
cystic destruction of the lung parenchyma due to
infiltration by smooth muscle cells. Sporadic LAM
is rarely seen in patients without having TSC. In a
study performed by Moss et al. a high prevalence of
34% LAM was reported in TSC patients. Costello
et al. found that 20% of the TSC patients in their
series had developed LAM.17,18 Pulmonary LAM
mainly affects females of reproductive age with
dyspnea and pneumothorax as the most common
clinical manifestation. Herein, we have reported a
female patient diagnosed with an unfamiliar asso-
ciation of TSC and MM disease. We have also des-
cribed the clinical and CT features of TSC with a
review of the related literature.
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FIGURE 5: Sclerotic and lytic lesions were detected in multiple vertebral bo-
dies and a lytic expansile mass lesion in the xyphoid bone was also found.
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