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A 40 year old man, already diagnosed 
with TSC, presented to our department 
due to fever, pleural pain and clear pro-
ductive cough accompanied by pain in the 
right chest and back. He presented with 
characteristic skin features: malar angio-
fibromas [Figure 1], shagreen patches on 
the lower back [Figure 2], and ash-leaf 
spots all over the body (these frequently 
require Wood’s lamp, i.e., ultraviolet light 
to be recognized).

Visceral involvement was also demon-
strated by the computed tomography scan 
exhibiting renal angiomyolipomas (AML) 
[Figure 3], which are the most frequent 
renal manifestations of TSC, presenting in 
about 55–75% TSC patients [3]. Because 
these tumors have abnormal vasculature 
and often contain aneurysms [Figure 4], 

t uberous sclerosis complex (TSC) is a 
multisystem autosomal dominant dis-

order due to mutations of either the TSC1 
gene on chromosome 9 or the TSC2 gene 
on chromosome 16, with an incidence 
of approximately 1 in 5000–10,000 live 
births. TSC often causes neurologic dis-
orders, including epilepsy, mental retarda-
tion and autism. Additional major features 
are skin, kidney, lung, heart, liver and eye 
manifestations [1]. TSC may occur as a 
familial hereditary or sporadic mutation. 
TSC2 mutations are four times more 
common than those of TSC1 in sporadic 
cases, while the prevalence of TSC1 and 
TSC2 mutations among the familial cases 
is similar; TSC1 mutations appear to be 
slightly higher. As a result of the high vari-
ability of mutations (somatic mosaicism 
of different degree and the differences 
between TSC1 and TSC2 genes), there is 
a wide clinical spectrum and severity of 
TSC. The two-hit hypothesis of Knudson, 
the loss of heterozygosity for both alleles 
of either TSC1 or TSC2, appears to be 
necessary for the development of lesions 
[2]. Among patients meeting the clinical 
criteria for a diagnosis of TSC, 10 to 25% 
have no identifiable mutations. These 
patients generally have milder clinical 
disease, with a lower incidence of mental 
retardation and seizures [3].

spontaneous bleeding is a life-threatening 
complication. Large AMLs can be treated 
with selective renal artery embolization. 
An interesting study by Yamakado et al. [4] 
investigated the association between AML 
size, aneurysm size and rupture. Those 
authors suggested that the size of associ-
ated aneurysms may be more significant 
in predicting the possibility of rupture. In 
their study all ruptured aneurysms were 
more than 5 mm, 88% > 9 mm; the smaller 
aneurysms (< 5 mm) were significantly less 
likely to require intervention. In addition, 
several recent case reports and clinical trial 
studies in TSC patients with renal AMLs 
confirmed that AMLs regress in response 
to rapamycin therapy, thereby decreasing 
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Figure 1. Malar angiofibromas

Figure 2. Shagreen patches on the lower back
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Figure 3. Visceral involvement. [a] AML in 
the upper pole in the right kidney, and [B] 
bleeding in the lower pole in the left kidney
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Figure 4. Aneurysm in right kidney
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the risk for bleeding. Rapamycin is an 
inhibitor of mTOR (protein kinase that 
controls cell growth) which is continu-
ally active in TS patients. However, after 
discontinuation of rapamycin, variable 
regrowth of AMLs was observed [5]. 
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Obese individuals have increased circulating levels of 
inflammatory cytokines produced by adipose tissue 
macrophages. Velmurugan et al.found that adipose tissue 
macrophages from obese mice had decreased levels of 
the gasotransmitter H2S, increased calcium signaling, and 
increased production of pro-inflammatory cytokines. H2S 
inhibited a calcium channel, which resulted in reduced 

calcium entry into macrophages. Thus, inflammatory stimuli 
lead to the depletion of H2S in adipose tissue, which 
exacerbates inflammatory responses by resident adipose 
tissue macrophages.
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Until 2014, Brazil had no more than 200 cases of microcephaly, 
a debilitating neurological disorder where newborns have an 
abnormally small brain. In 2015, the country recorded nearly 
3000 cases. Some of the worst affected areas have declared a 
state of emergency. Many born with microcephaly die young. 
Those who survive have life-long cognitive impairment. To 
understand the sudden rise, in November the country’s health 
ministry drew a link to an epidemic of Zika virus that began 
in early 2015. Zika virus is transmitted by mosquitoes, and 
it was first detected in Uganda in the 1940s. After spreading 
through Africa and parts of Asia, it has made its way to Latin 
America. There is no known vaccine to prevent or medicine 
to treat the disease caused by the virus. Since May 2015, 
the Brazilian government estimates that some 1.5 million 
people have been infected with the virus. In children and 
adults, the infection is mostly benign: some suffer from fever 
and red rashes, while others may be symptomless. However, 
after finding the virus in the placenta of children born with 
microcephaly, Brazilian doctors have been warning women 
to delay their pregnancy if at all possible. “Most” mothers 
of microcephalic children, according to CNN, had Zika-

like symptoms early in their pregnancy. There is no known 
physiological basis for how Zika virus can cause microcephaly, 
and previous epidemics do not help make the case. A 2007 
outbreak on Yap Islands in Micronesia is estimated to have 
affected nearly 75% of the population of some 12,000 
people, and a 2013 outbreak in French Polynesia affected 
nearly 28,000 of 270,000 residents. Neither epidemic caused 
a spike in microcephaly. An explanation for the link may be 
that a new strain of the virus is spreading through Brazil, 
according to Alain Kohl, a virologist at the University of 
Glasgow who studies Zika. Still, even for the fastest evolving 
organism on the planet, acquiring completely new powers of 
devastation is rare. A more likely explanation is that the link 
has simply gone unnoticed so far. It may be that Zika-induced 
microcephaly occurs only in a small proportion of pregnant 
women, and none of the previous epidemics have affected a 
large enough population to raise an alarm.

http://qz.com/585140/a-virus-linked-to-shrinking-newborns-brains-is-

spreading-rapidly-beyond-brazil/
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a virus linked to shrinking newborns’ brains is spreading rapidly beyond Brazil




