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Abstract. Tumour growth involves two essential deviations 
from the normal state including the induction of proliferative 
stimuli, and simultaneous suppression of potentially compen-
satory cell death. It has been suggested that the development of 
invasive cancer involves a progressive switch from predomi-
nantly apoptotic to necrotic tumour cell death. The presence of 
tumour necrosis in pathologic specimens may not only reflect 
tumour biology, but also provide additional beneficial prog-
nostic information. This review emphasises the role of tumour 
necrosis as an additional prognostic factor for patients with 
certain types of epithelial neoplasms.
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Introduction

The presence of tumour necrosis in the pathological specimen 
may reflect tumour biology and provide additional beneficial 
prognostic information. It is believed to occur when tumours 
outgrow their blood supply and, therefore, histologic tumour 
necrosis has been proposed as an indicator of tumour aggres-
siveness that generally leads to poor clinical outcomes. 
Previous studies investigated the utility of tumour necrosis 

as a prognostic factor for patients with tumours and reported 
conflicting results (4,15). Given this controversy, the present 
study reviews main morphological aspects of tumour necrosis 
and its role as a predictor of clinical prognosis for patients 
with certain types of epithelial neoplasm (renal, lung, thyroid 
and colorectal carcinoma), where tissue necrosis has been 
extensively investigated.

Tumour necrosis in renal cell carcinoma

Currently tumour stage, size, renal cell carcinoma subtype, 
and nuclear grade are widely accepted as significant pathologic 
prognostic indicators for renal cell carcinoma (12). However, 
the findings from the study of Sengupta et al (15) underscore 
the importance of histologic coagulative tumour necrosis as a 
predictor of aggressive forms of renal cell carcinoma. Necrosis 
was found in 914 (30%) of the 3009 renal cell tumours anal-
ysed, but the prevalence of this feature differed significantly 
by histological subtype (15). Tumour necrosis was observed 
in 196 (47%) patients with papillary renal cell carcinoma and 
in 28 (20%) patients with chromophobe renal cell carcinoma, 
compared with 690 (28%) patients with clear cell renal carci-
nomas (15). The associated viable tumour adjacent to areas 
of necrosis was typically high‑grade (Grade 3 or 4) renal cell 
carcinomas. The presence of coagulative tumour necrosis 
had relatively different prognostic implications for the three 
subtypes. For patients with clear cell and chromophobe renal 
cell carcinoma, 10‑year cancer‑specific survival was 77.6 and 
90.0%, respectively, in the absence of tumour necrosis, but 
only 29.2 and 68.3%, respectively, in its presence. In contrast, 
despite a higher prevalence of coagulative tumour necrosis in 
papillary renal cell carcinoma, absence of tumour necrosis  
was not of prognostic significance. Moreover, the association 
between coagulative tumour necrosis and mortality from clear 
cell carcinoma was observed on multivariate analysis after 
adjusting for tumour size, TNM stage, and nuclear grade (15). 
Thus, it is clear that coagulative tumour necrosis is a prog-
nostic marker that can be readily applied in combination with 
more traditional variables (i.e., tumour size, TNM stage, and 
nuclear grade) (15) to enhance the performance of renal cell 
carcinoma scoring algorithms and predictive models currently 
in use to help assign follow‑up and treatment in the clinical 
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setting. The presence of coagulative necrosis in papillary renal 
cell carcinoma is of little prognostic significance (15). This 
finding is somewhat unexpected, given the high prevalence 
of tumour necrosis in papillary carcinoma and its association 
with other adverse pathological features. However, this finding 
highlights the fact that papillary renal carcinoma is relatively 
distinct from clear cell renal carcinoma. Papillary histologic 
type encompasses unique cytogenetic abnormalities, clinico-
pathological features, and prognoses, including a significantly 
more favourable cancer‑specific survival in comparison to 
clear cell renal carcinoma (4).

Thus, coagulative tumour necrosis is a significant prog-
nostic marker for clear cell and chromophobe renal carcinomas, 
and surgical pathologic evaluations should routinely record its 
presence or absence.

Tumour necrosis in lung carcinoma

Tumour necrosis has been reported as an indicator of poor 
prognosis in non‑small cell lung carcinomas. The most 
commonly necrotic primary non‑small cell lung cancer types 
are squamous cell and large cell undifferentiated carcinoma 
(2). Squamous cell carcinoma is a malignant epithelial tumour 
exhibiting keratinisation, pearl formation and/or intercel-
lular bridges that originates from the bronchial epithelium. 
These features vary with degree of differentiation, being 
prominent in well‑differentiated tumours and focal in poorly 
differentiated tumours. A central, comedo‑type pattern of 
necrosis is typically observed in the higher‑grade lesions (2). 
Primary pulmonary adenocarcinomas rarely demonstrate 
this alteration unless the tumours are extremely large or 
poorly differentiated. In a retrospective study, the prognostic 
implications of the extent of tumour necrosis were evaluated 
in non‑small cell lung cancer and correlated with clinico-
pathological variables and the expression of Bcl‑2, p53 and 
matrix metalloproteinase‑9 (17). Tumour necrosis was graded 
as extensive or either limited or absent. Tumour necrosis 
correlated with T‑stage, platelet count and p53 expression. 
No association was found with angiogenesis. On univariate 
and multivariate analysis tumour necrosis exhibited prog-
nostic signifiance (17). These results indicate that extensive 
tumour necrosis reflects an aggressive neoplastic phenotype 
in non‑small cell lung cancer and may improve the predictive 
power of the TNM staging system.

Tumour necrosis in thyroid carcinoma

Thyroid carcinomas of follicular cell origin are a spectrum of 
tumours ranging from the indolent, well-differentiated papil-
lary carcinomas and minimally invasive follicular carcinomas 
to the almost universally lethal anaplastic carcinomas. In 
between these two extremes exist a group of tumours with an 
intermediate position at the histologic and prognostic levels. 
These neoplasms were termed ‘poorly differentiated thyroid 
carcinomas’ in their original description in the early 1980s 
(3,13). The majority of authors concur on the existence of this 
entity; however, its histologic definition is subject to contro-
versy (14,16). For certain authors, these tumours are defined 
on the basis of a solid/trabecular or sclerotic ‘scirrhous’ 
growth pattern (13), whereas others suggest relying on ‘histo-

logical’ grading (i.e., nuclear atypia, necrosis, and mitosis) 
irrespective of growth pattern and cell type (1). Hiltzik et al 
(6) have shown that poorly differentiated thyroid carcinomas 
defined on the basis of mitosis and necrosis constitutes a 
group of tumours that are more aggressive and more homoge-
neous than poorly differentiated thyroid carcinomas defined 
by growth pattern. Within this group of patients, microstaging 
(tumour size, the extent of capsular invasion, and extrathyroid 
extension), rather than growth pattern or cell type, is capable 
of stratifying patients into various prognostic categories (6). 
These findings indicate that grading of thyroid carcinoma 
based on increased mitotic activity, necrosis, nuclear pleo-
morphism and invasiveness is of high clinical and prognostic 
significance, whereas architectural grading has not yet been 
clearly proven to have any prognostic value (6‑9,11,18,19).

Tumour necrosis in colorectal carcinoma

Literature data regarding the prognostic significance of 
tumour necrosis in colorectal carcinoma are rare. However, 
the presence of tumour necrosis has been related to intra/‑peri-
tumoural inflammation and microsatellite status (5). Recently, 
Pollheimer et al (10) observed tumour necrosis in 365 (96%) 
cases of colorectal adenocarcinomas, with 180 (47%) tumours 
showing focal necrosis, 119 (31%) moderate necrosis, and 
66  (17%) extensive necrosis. The extent of tumour necrosis 
was semiquantitatively assessed and recorded as absent, 
focal (<10% of the tumour area), moderate (10%‑30% of the 
tumour area) or extensive (>30% of the tumour area). These 
authors demonstrated that the presence of ‘extensive tumour 
necrosis’ was an independent predictor of disease progression 
and cancer‑specific survival in a model including a variety of 
established prognosticators, such as T and N classification, 
angioinvasion and tumour grade (10).

Conclusion

Tumour necrosis has garnered increased attention over the 
last few years, in part because a number of studies have now 
shown that tumour necrotic tissue is a significant prognostic 
marker with an independent effect on metastasis‑free survival 
in patients with neoplasm. In particular, previous studies 
have indicated that surgical pathologic evaluation of tumour 
necrosis should routinely record its presence or absence. Such 
an assessment is easily performed through routine histological 
evaluation with a reasonably high rate of reproducibility 
among pathologists. To assess the value of tumour necrosis as 
a selection criterion for adjuvant treatment, future prospective 
trials should be conducted.
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