
SUMMARY 

Introduction 

Leiomyoma with bizarre nuclei (LBN) and cellular leiomyoma (CL) are rare variants of uterine 

smooth muscle tumors. In diagnostic practice, LBN can be mistaken for leiomyosarcoma 

(LMS), while CL may mimic low grade endometrial stromal sarcoma (LG ESS). Careful 

evaluation of morphological features is necessary when making the diagnosis; in some 

borderline cases, immunohistochemical and molecular examinations may help. Literature data 

on molecular genetic alterations in LBN and CL is limited, but some of these tumors appear to 

share certain aberrations with classical leiomyomas (UL) and LMS. 

 

Aims 

The aim of the work is to expand the knowledge about smooth muscle tumors of the uterus, 

especially LBN and CL, and perform a complex morphological, immunohistochemical (IHC), 

and molecular evaluation of their features. The individual goals include: 1) confirmation of 

the hypothesized benign behaviour of LBN, 2) morphological analysis of LBN, 3) more 

detailed clarification of LBN tumorigenesis with a focus on the FH gene, 4) clarification of 

CL tumorigenesis, 5) the use of IHC FH antibody as a screening method to identify FH gene 

mutations, 6) the use of morphological evaluation and results of IHC examination to facilitate 

differential diagnostic balance between benign and malignant smooth muscle tumors, and also 

between tumors of other histogenesis, 7) IHC analysis of prognostic and predictive markers, 

focusing on LMS. 

 

Material and methods 

The study cohort contained 108 cases of LBN, 52 cases of CL, 50 cases of UL, and 68 cases 

of LMS. Morphological evaluation of LBN and CL was performed, and IHC examination 

with a selected panel of antibodies was carried out in all tumor groups. Molecular analysis 

using Sanger sequencing and NGS was successfully performed in 53 LBN, 47 UL, 20 LMS, 

and 38 CL. 

 

Results 

1) LBNs have a benign behaviour, as they may recur, but they do not metastasize. 2) LBNs 

can be divided according to morphology into 2 groups, type I and II. 3) Loss of IHC FH 

expression was found in 62% LBN and 2% UL, but in no cases of CL and LMS. Molecular 

analysis showed mutations in the FH gene in 28.3% of LBN (35% in type I, 16% in type II), 

but in no cases of UL, CL, and LMS. 4) In CL, the molecular aberrations are characterised 

mainly by HMGA2 gene overexpression (34.6%), followed by deletion of the 1p chromosome 

(19.3%) and mutation of the MED12 gene (9.4%). 5) The sensitivity of the FH antibody is 

87% and the specificity 58%. 6) Careful morphological evaluation of these lesions is essential 

for achieving a correct diagnosis. In controversial cases, IHC and molecular analysis can also 

be used, but some lesions may have an overlapping immunoprofile. 7) When analysing the 

LMS group, we demonstrated the expression of some potentially predictive markers at the 

IHC level (pan-TRK 10.3%, ALK 4.4%, PD-L1 2.9%), but further studies are needed. 

 

Conclusion 

Our work confirmed that LBN, despite the presence of nuclear abnormalities, have a benign 

behaviour and as such myomectomy can be recommended to patients as a therapeutic 

procedure, especially in the cases when fertility needs to be preserved. Some uterine smooth 

muscle lesions may express IHC markers of endometrial stromal differentiation, such as 

CD10 and IFITM1, so the knowledge of possible variability of the IHC profile is important as 

misinterpretation may lead to misdiagnosis. When focusing on the tumorigenesis of smooth 



muscle lesions, our results are in agreement with previously published studies. In the LBN 

group, the presence of FH gene mutations represents the dominant finding (28.3%), while in 

the CL group HMGA2 gene overexpression predominates (34.6%). This knowledge can be 

used in certain cases in the differential diagnosis of controversial lesions. Mutations in the FH 

gene in LBN are usually of somatic origin with germinal mutations being rare, and may be 

associated with hereditary leiomyomatosis and renal cell carcinoma syndrome (HLRCC). 

Morphological evaluation of smooth muscle lesions, including IHC examination with FH 

antibody, could help identify patients with possible HLRCC, but further correlation with 

clinicopathological data and (in indicated cases) referral to a clinical geneticist is necessary. 

In our study, the sensitivity of IHC FH examination was 87% and the specificity 58% 

(negative predictive value = 92%). We have demonstrated the expression of potentially 

therapeutically modifiable biomarkers (NTRK, ALK, PD-L1) in some LMS cases at the IHC 

level, but further research is needed in this regard. 

 


