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Multiple Cysts in the Kidney and Lungs in a
Patient with Polycystic Kidney Disease and
Lymphangioleiomyomatosis
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FIGURE 1. CT chest demonstrates innumberable thin-walled cysts diffusely distributed throughout both lungs.

FIGURE 2. CT kidney shows a massive left kidney measuring 17.7 cm in cephalocaudal extent with
innumerable cysts, interposed by angiomyolipomas.
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The following images are from a 32-year-old woman with cystic lung disease, chylothorax, and cystic
kidney disease leading to bilateral nephrectomies. CT imaging reveals extensive thin-walled cysts
throughout the entire lung parenchyma (Figure 1), while the left kidney is similarly riddled with cysts and
angiomyolipoma (Figure 2). Lung biopsy was consistent with lymphangioleiomyomatosis, and renal
pathology revealed polycystic kidney with angiomyolipomas consisting predominantly of smooth muscle
with areas of fat and vasculature.

Lymphangioleiomyomatosis (LAM), a disease of predominantly women, is characterized in the lung
by cysts, pneumothoraces, and chylous pleural effusions. Lymphangioleiomyomatosis (LAM) is
characterized by abnormal smooth muscle cell proliferation, leading to cystic destruction of the lung and
eventual respiratory failure. Other organ system manifestations include angiomyolipomas in the kidneys,
which can also occur in the tuberous sclerosis complex (TSC). TSC, an autosomal dominant
neurocutaneous disorder, arises from mutation in the TSC1 (hamartin) or TSC2 (tuberin) gene, the latter
of which is commonly seen in patients with LAM[1]. One-third of patients with TSC have evidence of
pulmonary cysts on imaging of the chest, despite lacking respiratory symptoms[2].

TSC is frequently associated with renal cysts. PKD1, which is one of the genes responsible for
autosomal-dominant polycystic kidney disease (PKD), lies adjacent to TSC2, and deletions in both genes
lead to development of the recently described TSC2/PKD1 contiguous gene syndrome[3,4]. While there
have been no studies in the literature thus far documenting a direct association between LAM and PKD,
these two diseases and TSC may all be linked by the close proximity of the TSC2 and PKD1 genes.
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APPENDIX
Editor Comment

Because of the unique importance of these images, which are amenable to different interpretation, we are
including the comments of the reviewers.

Daniel Batlle, M.D.
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Reviewer’'s commentary:
Ref. 1

While the diagnosis of Tuberous Sclerosis (TSC) is suspected in association with Polycystic Kidney
Disease (PKD), the main diagnosis in this patient, the lack of other skin or CNS manifestations to support
a diagnosis of TSC opens the possibility that the patient indeed has isolated Lymphangioleiomatosis
(LAM) as proposed by the authors. It is important to be aware of the LAM/TSC complex.

Vicente Torres, M.D.
The Mayo Clinic
Rochester, MN.

Ref. 2

The authors describe interesting images of the lungs and kidneys with cystic formation from a patient who
has either Lymphangioleiomatosis (LAM), Tuberous Sclerosis (TSC) or both. The authors favor the
diagnosis of isolated LAM with associated angiomyolipomas and polycystic kidney disease (PKD) (three
diseases). We favor the possibility that this is a case of LAM/TSC, because PKD is not seen in patients
with isolated LAM. By contrast, PKD has been described often with TSC (1,2). Angiomyolipomas are
seen in both isolated LAM, and LAM/TSC.

It is important to recognize that some authors consider LAM a partial form of TSC (form fruste),
since there is overlap in between these two entities (1,2).
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