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Nuclear vacuolization: Giant Lochkern‑like cells

The nucleus is the center of  vital activity and is the brain of  any 
cell. This stands true in case of  physiological and pathological 
cells. Nucleus is the most active and prominent cellular 
organelle which shows many forms, has varied shapes and sizes, 
depicting the activity of  the cell. Morphology of  the nuclear 
shape and presentation can get altered because of  changes in 
nuclear lamina or it can also be because of  the forces exerted 
by the cytoplasm.[1] Change in nuclear shape might affect the 
function of  a cell, though it is not very clear. Two hypothesis are 
given for this: The first states that nuclear shape change might 
give it a beneficial plasticity whereas the second states that the 
changed shape results in chromatin reorganization which might 
affect gene expression.[1]

Common forms of  nucleus physiologically, are open, closed 
and semi‑open.[1] A variety of  nuclear shapes, sizes and 
presentation are associated with numerous pathologies. The 
cleaved nucleus, owl eye nucleus, Orphan Annie nucleus 
and buckled nucleus are a few to name. An interesting and 
uncommon change in the nucleus is nuclear vacuoles and 
vacuolization.

This is the morphological change in the nucleus, detectable 
by light microscopy on routine hematoxylin and eosin (H&E) 
stained slides. It is spoken in relation with a few morphological 
cells such as hepatocyte nuclei,[2] in the neoplastic cells 
of  acute lymphoblastic leukemia,[3] and Lochkern cells 

Enigmatic Morpho Insight

Figure 1: (A) Photomicrograph of a neoplastic cell showing lochkern nucleus (H&E stain, ×400), (a) hand‑drawn illustration showing Lochkern 
nucleus. (B) Photomicrograph of a neoplastic cell showing Ringkern nucleus (H&E stain, ×400), (b) hand‑drawn illustration showing Ringkern 
nucleus. (C) Photomicrograph of a neoplastic cell showing Kerbkern nucleus (H&E stain, ×400), (c) hand‑drawn illustration showing Kerbkern nucleus
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associated with pathologies of  adipocytes.[4] These changes 
may be associated with deranged cellular function. Nuclear 
vacuolization‑ Lockhern change is said to be seen classically 
in normal adipocytes and lipogenic tumors.[5,6] Different 
opinions are given on this nuclear change, a few speak of  
cells with slightly hypochromic nucleus with intranuclear 
vacuoles[6] whereas the others speak of  nucleus which can show 
hyperchromatic or pleomorphic nucleus and has vacuoles in it.[7] 
Lochkern (German: Loch: Hole, kern: Nucleus)[7,8] cells may be 
present in normal adipocytes or in the neoplastic proliferation 
of  the same. The presentation of  Lochkern cells is of  three 
types as given by Winckler.[9]

•	 Lochkern cells‑nucleus with one or multiple holes 
[Figure 1 A and a]

•	 Ringkern‑nucleus with a big central hole producing a 
ring‑like an appearance [Figure 1 B and b]

•	 Kerbenkern or Eingekerbterkern‑notched nucleus. 
[Figure 1 C and c]

The cause of  these nuclear vacuolization was investigated by 
many authors and pathologists including Unna, Sack, Winkler, 

Rable and Plaut. There are two schools of  thoughts for the 
nuclear vacuolization. The first as proposed by Unna, Sack 
and Winkler who believed that Lochkern change was due to 
true hole formation in the nucleus.[8,10] The second school of  
thought was as proposed by Rable and Plaut that subsequently 
got confirmed by the ultra‑structural work of  Ghadially.[8,10] 
They proposed that Lochkern change was due to nuclear 
invagination by cytoplasm. Both, true lipoid inclusions and 
pseudo‑inclusions could occur within the nucleus.

In the present case, large giant neoplastic cells of  a high‑grade 
pleomorphic liposarcoma showed the presence of  nuclear 
vacuolization. These cells were large, mono/multinucleated 
with pronounced pleomorphism in the cell and nucleus. In 
the pleomorphic hyperchromatic nucleus various patterns 
of  Lochkern, Ringkern and Kerbenkern patterns [Figure 2] 
were clearly seen. Nuclear vacuoles were seen in the nucleus as 
single/multiple punched out areas. This observation was seen 
in single large nucleus and multinucleated cells also. In some 
instances, the nucleus showed multiple punched out areas giving 
the nucleus a “Swiss cheese pattern” of  appearance [Figure 3]. 

Figure 2: (a‑g) Photomicrographs showing plethora of nuclei exhibiting Lochkern, Ringkern, Kerbkern patterns (H&E, stain, [a] ×400, [b] ×100, 
[c] ×200, [d‑f] ×400)
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Figure 3: Photomicrograph showing Lockhern nucleus exhibiting swiss 
cheese pattern in the nucleus (H&E stain, ×200)

What these changes represent might be elusive, but it might be 
associated with lipid inclusions as the cells are part of  sarcoma 
associated with adipose tissue‑liposarcoma. Whether it leads to 
nuclear derangement is questionable, although morphologically, 
the cells are showing signs of  derangement by the way of  
exhibiting extensive pleomorphism in nucleus and cell, along 
with the formation of  mono/multinucleated giant cells.
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