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Calcifying fibrous tumours of the diaphragm:
A case report and literature review
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Abstract. Calcifying fibrous tumour (CFT), also known as
calcifying fibrous pseudotumor, is a rare benign tumour that
accounts for ~0.5% of all diaphragmatic tumours. It affects
predominantly children and young adults, with a slight female
predilection. Owing to its non-specific clinical presentations
and imaging features along with its indolent growth pattern,
CFT is frequently misdiagnosed. Histopathological examina-
tion remains the diagnostic gold standard, while complete
surgical excision constitutes the mainstay of treatment. The
present study reported a rare case of diaphragmatic CFT.
Furthermore, all the case reports of CFT published in English
in the PubMed database from 1946 to 2024 and detailed its
diagnostic workup and therapeutic management were reviewed
to enhance the recognition of CFT. The present study aims
to reduce the number of missed diagnoses and misdiagnoses
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of CFT and the number of unnecessary high-risk surgeries,
thereby improving the quality of life of patients with CFT.

Introduction

Calcifying fibrous tumour (CFT) is a very rare, non-cancerous
lesion that can develop in various body parts (1). Its key micro-
scopic features are spindle-shaped cells, collagen, chronic
inflammation and distinctive dystrophic calcification (2).
Despite its benign nature, CFT can grow in an invasive manner
and appear as a poorly defined mass on scans. This makes
it difficult to tell apart from other tumours, often leading to
misdiagnosis and unnecessary treatment.

Diagnosing CFT is challenging for two main reasons.
First, on imaging like CT scans, it typically shows a mass with
coarse calcifications. On MRI, it often appears dark on both
T1- and T2-weighted images due to its fibrous content (3.4).
However, these features are not unique and overlap with other
conditions, including cancers. Second, even a tissue biopsy
can be misleading if it doesn't sample the characteristic calci-
fied areas, potentially leading to a misdiagnosis of a more
aggressive tumour.

Due to its rarity, reported cases of CFT are limited world-
wide. While they have been found in numerous locations, this
report presents, to the best of our knowledge, the first docu-
mented case of a CFT located in the diaphragm of a living
patient. Previous reports of diaphragmatic involvement have
been exceptionally scarce and just identified post-mortem (5).

This unique case describes the patient's journey, from
clinical presentation and imaging to pathological find-
ings, treatment and outcome. By detailing this process and
comparing it with existing literature, we aim to improve the
recognition of this rare tumour and help guide its diagnosis
and management, ultimately preventing overtreatment.

Case report

A 45-year-old immunocompetent female patient presented
with a pulmonary nodule that was incidentally detected
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during routine health screening 2 months prior to admission
(the examination was conducted in an external hospital and no
report could be retrieved). The asymptomatic patient denied
any respiratory symptoms, including cough, sputum produc-
tion, haemoptysis, dyspnoea or systemic manifestations, such
as fever, night sweats or weight loss. Initial surveillance over a
two-month period at a referring institution demonstrated that
the left lower lobe nodule slightly increased in size from 1.6 to
1.7 cm in maximal diameter on serial computed tomography
(CT) imaging (baseline images unavailable for comparison).
No therapeutic interventions were initiated during the obser-
vation period. For further evaluation, contrast-enhanced chest
CT was performed in July 2024, at the outpatient clinic of
Taihe Hospital (Shiyan, China) and revealed a well-circum-
scribed solid pulmonary nodule (1.7x1.3 cm) in the
anteromedial basal segment of the left lower lobe with focal
pleural thickening and retraction (Fig. 1A and B). Physical
examination was within normal ranges. It revealed a body
temperature of 36.6°C (normal range, 36.0-37.2°C), a pulse
of 90 bpm (normal range, 60-100 bpm), a respiratory rate of
20 bpm (normal range, 12-20 breaths/min), a blood pressure
of 122/87 mmHg (normal range, systolic 120-129 mmHg and
diastolic 80-84 mmHg), a pulse oxygen saturation of 98%
(normal range, 295%, without oxygen supplementation), clear
breath sounds in both lungs, no dry or wet rales and no posi-
tive physical signs of other systems such as heart, abdomen,
etc. Laboratory tests after admission revealed a white blood
cell count of 5.66x10°1 (normal range, 4-10x10%1), a red
blood cell count of 5.54x10'%/1 (normal range, 4.3-5.8x10'%/1),
a haemoglobin concentration of 109 g/l (normal range,
130-175 g/1) and a platelet count of 209x10%1 (normal range,
125-350x10%/1). The erythrocyte sedimentation rate, IL-6
level, procalcitonin level, cardiac troponin I level, N-terminal
pro-brain natriuretic peptide level, coagulation profile, liver
function, renal function, electrolytes and thyroid function were
all within normal ranges, and respiratory tumour markers and
tuberculosis IgG antibodies were negative. Pulmonary func-
tion tests, electrocardiogram, cardiac ultrasound and lower
limb venous ultrasound showed no abnormalities. Fiberoptic
bronchoscopy revealed inflammatory changes in the bronchi
without neoplastic lesions. Bronchoalveolar lavage fluid
smears revealed no acid-fast bacilli but a small number of
Gram-positive cocci. A CT-guided lung biopsy planned for
two days after admission was cancelled due to the high risk
associated with the lesion's proximity to the heart. A multidis-
ciplinary consultation on four days after admission concluded
that compared to two months ago, the pulmonary nodule had
increased in size and exhibited imaging features such as lobu-
lation, fine spiculation and pleural retraction (Fig. 1A and B).
Three-dimensional (3D) reconstruction (Fig. 1C and D)
demonstrated extensive connectivity between the lesion base
and the diaphragm, raising suspicion of malignancy. Owing to
the high risk of CT-guided percutaneous fine-needle aspiration
biopsy, surgical biopsy was recommended. Preoperative eval-
uations, including non-contrast brain CT, adrenal ultrasound,
carotid ultrasound and coronary CT angiography, revealed
no abnormalities; abdominal ultrasound showed gallbladder
wall thickening. On the eighth day after admission, the
patient was administered a prophylactic antibiotic regimen
of intravenous cefradine (1 g, BID) at a rate of 40 drops per

minute for two days to prevent postoperative infection. On
the subsequent day, video-assisted thoracoscopic surgery
was performed. Intraoperative findings included multiple
white, firm, coral-like nodules observed on the diaphragmatic
pleural surface without pleural effusion or adhesions. The
largest nodule was approximately 2 cm (Fig. 2A). Biopsy
samples were fixed in 10% neutral buffered formalin at
room temperature for 4-6 h, dehydrated using an increasing
alcohol series, embedded in paraffin and sectioned into 3-ym
slices. Haematoxylin and eosin staining was performed at
room temperature for 40 min and sections imaged using
a CX31 light microscope (Olympus Corp.). Pathological
examination (Fig. 2B) of the diaphragmatic nodule revealed
fibrous tissue hyperplasia with hyaline degeneration. Biopsy
samples were fixed in 10% neutral buffered formalin at room
temperature for 4-6 h, dehydrated using an increasing alcohol
series, embedded in paraffin and sectioned into 3-um slices.
Hematoxylin and eosin staining was performed at room
temperature for 40 min and sections were imaged using a
CX31 light microscope (Olympus Corp.).

Postoperative chest CT performed one day postop-
eratively revealed postresection changes in the left diaphragm
(Fig. 1E and F). Attempted supplemental immunohistochem-
istry (IHC) studies on the specimen from the first surgery
were non-diagnostic due to tissue detachment artefacts. The
patient was discharged on the second day after surgery, and the
patient underwent two serial follow-up CT scans of the chest
performed at six-month intervals, both of which demonstrated
no evidence of recurrence. Subsequent follow-up with annual
CT surveillance is planned.

Literature review

Only PubMed (https:/pubmed.ncbi.nlm.nih.gov/) was used
for the literature search and 200 case reports (199 in English
and 1 in French) published between 1946 and 2024 were
manually searched, using ‘calcifying fibrous tumour’ and
‘calcifying fibrous pseudotumour’ as search terms. Multiple
reports have reported more than one patient, resulting in
a total of 215 cases being included. In the search process,
review articles that only conducted retrospective analyses and
duplicate reports were excluded, and only the first published
cases with sufficient case descriptions were included for
analysis (Fig. 3). CFT can arise in multiple anatomical sites,
most frequently the gastrointestinal tract and pleura, and
less commonly the liver or reproductive tract. According to
statistical data, only one case of a solitary CFT localized to
the diaphragm has been documented, highlighting its excep-
tional rarity in clinical practice. For statistical purposes,
only the most characteristic disease location was recorded
in instances of multifocal involvement (excluding the current
case). To better characterize chest calcifying fibrous tumour
(CFT), seven published cases with the closest clinical asso-
ciation were analysed to enable comparison (Table I) (6-9).
Regarding chest CFT, most patients present with ipsilateral
chest pain or are incidentally diagnosed. Chest CT typically
shows nodules with punctate enhancement at the margins,
and the nodules generally appear as milky-white, lobulated
solid masses. These features are highly consistent with those
observed in the present case. However, unlike most chest
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Figure 1. Chest images. (A) Chest contrast-enhanced CT scan demonstrating a lobulated solid nodule (1.7x1.3 cm) in the left lower lobe anteromedial basal
segment (S8) (red arrows), which on the lung window (width 1,500 HU/level-600 HU) showed marginal spiculation, and also exhibited pleural retraction
and diaphragmatic contact. (B) Mediastinal window of chest contrast-enhanced CT scan (width 350 HU/level 40 HU) revealing mild punctate enhancement
(red arrows). Three-dimensional volume-rendered (C) coronal and (D) sagittal reconstructions illustrate the anatomic. The tumour (red arrows) demonstrates
extensive adhesion to the diaphragm. Chest CT on the (E) lung window and (F) mediastinal window shows findings consistent with postoperative resection of

a left lower lobe nodule, with associated bibasilar atelectasis.

CFTs, pathological examination in this case revealed fibrous
tissue and inflammatory cell infiltration but no typical calci-
fied bodies. Literature review revealed only one previously
reported case of primary diaphragmatic CFT, which was
incidentally discovered during autopsy following traumatic
death (5). To the best of our knowledge, the current study
presents the first documented case of primary diaphrag-
matic CFT successfully managed with complete surgical
resection (RO). Notably, the morphological characteristics
of the gross specimen of the present case are highly consis-
tent with those of CFT reported by Mylapalli ef al (5) and
Kashizaki et al (10,11), suggesting that the appearance of

this characteristic gross specimen may become an important
basis for the diagnosis of CFT.

Discussion

CFT represents a rare benign fibroblastic proliferation (12,13);
it was initially described by Rosenthal and Abdul-Karim (13)
1988 as a ‘calcifying fibrous tumour of childhood’ on the basis
of paediatric cases. A subsequent clinicopathological analysis
of 10 cases by Fetsch et al (14) in 1993 led to the revised
nomenclature ‘calcifying fibrous pseudotumor’. In 2013, the
World Health Organization Classification of Tumours of
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Figure 2. Thoracoscopic and histopathological features of diaphragmatic calcifying fibrous tumour. (A) Gross specimen showing a pearl-white, lobulated
mass with coral-like nodularity on the diaphragmatic surface (white arrow). (B) Photomicrograph demonstrating hyalinized collagen bundles with sparse

lymphocytic infiltration (red arrows) (H&E stain; magnification, x200).
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Figure 3. Anatomic distribution of calcifying fibrous tumours based on 215 published cases (current case excluded).

Soft Tissue and Bone formally defined CFT as a rare benign
fibroblastic disorder (15).

According to earlier literature, the predilection sites of
CFT were predominantly concentrated in soft tissues of the
extremities, trunk and head/neck regions. However, with an
increasing number of case reports, it is now evident that CFT
can arise in virtually any anatomical location (12). The most
frequent sites include the gastrointestinal tract, pleura, perito-
neum and mesentery, which aligns with the trends summarized
in the present study. A literature review by Chorti et al (1)
reported a broad age range for CFT onset (1-85 years), with a
slight female predominance.

CFT typically lacks distinctive clinical symptoms.
However, when critical organs such as the lungs, spleen or
pancreas are involved, it may not only induce compressive
symptoms but also lead to functional impairments of the
affected organs (16).

On CT images, thoracic CFT typically manifests
as well-circumscribed solitary masses or multiple solid
soft-tissue lesions. The lesions demonstrate either broad-based
sessile attachment or pedunculated growth to the chest wall,
exhibiting characteristic punctate to amorphous calcifications
with a predominantly peripheral distribution (3,4). Enhanced
CT revealed mild heterogeneous enhancement with preserved
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Table I. Continued.

Age,
years/sex

Prognosis (Refs.)

Therapy

Pathological features

Gross appearance

Chest CT/X-ray

Location

Symptoms

Author/year

NED Pre-

Surgical

Hyalinized collagen
bundles with sparse

Pearl-white, lobulated
mass with coral-like

Lobulated solid nodule
nodularity

Diaphragm

Incidental
finding

45,F

Guo et al,

sent
case

excision

2025

Iymphocytic infiltration

GUO et al: CFT OF THE DIAPHRAGM: A CASE REPORT

NA, not available; CT, computed tomography; M, male; F, female; NED, no evidence of disease.

homogeneity of the non-enhancing tumour parenchyma and
no radiologic evidence of peritumoral infiltration (3,17).

Magnetic resonance imaging findings of CFT lack
specificity, generally presenting as masses with isointensity
on T1-weighted (T1W) sequences and hypointensity on T2W
sequences, with calcified regions showing marked signal
voids. However, few reports describe CFT cases lacking
detectable calcifications, suggesting potential heterogeneity
in imaging manifestations (18). When CFT involves the
diaphragm or pleura, tumour margins are frequently obscured
by adhesions and traction to adjacent pleural tissues, posing
challenges for radiological diagnosis and surgical planning. In
the present case, 3D reconstruction was utilized to improve the
anatomical assessment of tumour-adjacent tissue relationships.
3D imaging demonstrated extensive connectivity between the
tumour base and the diaphragm, offering vital anatomical
guidance for precise intraoperative resection. However, since
this technology increases costs without proven prognostic
benefits, it should remain a selective rather than standard
preoperative tool.

CFT demonstrates distinct histopathological features:
Solid, firm, lobulated masses with well-defined margins;
smooth surfaces lacking encapsulation; and homogeneous
grey-white fibrous cut surfaces devoid of haemorrhage or
necrosis (17,19). Microscopically, spindle cells embedded in
abundant collagenous stroma are characteristic and accom-
panied by dystrophic calcifications or psammoma bodies,
with scattered lymphoplasmacytic infiltrates in the intersti-
tium (1,2). IHC aids in differential diagnosis. Reported IHC
profiles show diffuse positivity for vimentin and focal CD34
expression in spindle cells, whereas desmin, S-100 protein,
STAT6 and anaplastic lymphoma kinase (ALK) are typi-
cally negative (7,20). In the current case, the gross specimen
presented as white, hard, coral-like nodules. Microscopic
examination revealed prominent fibrosis and scattered lympho-
cytes, although typical calcified nodules were absent, which is
potentially attributable to sampling limitations in pathological
sectioning or indication of early disease progression. Despite
technical challenges (such as the tissue detachment in paraffin
sections compromising IHC interpretability), the diagnosis of
CFT was confirmed through an integrative analysis of morpho-
logical, pathological and radiological features, consistent with
the diagnostic frameworks established by Mylapalli et al (5)
and Kashizaki et al (5,10).

CFT generally has a favourable prognosis and the litera-
ture seldom emphasizes the necessity of differentiating it from
malignant neoplasms. However, in the present case, the
thoracic CFT presented on axial CT as a solid nodule with
spiculated margins, lobulation and suspected pleural retrac-
tion. Compared with prior imaging, the lesion demonstrated
slight interval growth, sharing overlapping radiological
features with those of primary pulmonary malignancies. Thus,
distinguishing thoracic CFT, particularly subpleural lesions,
from primary lung malignancies is imperative in imaging
interpretation.

Beyond primary lung cancer, CFT must be differentiated
from the following thoracic fibrous tumours: i) Solitary fibrous
tumour (SFT), typically arising from the pleura, appears on
CT as a solitary, well-demarcated, hypervascular soft-tissue
mass with homogeneous density. Larger SFTs may exhibit
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hypodense or heterogeneous areas because of necrosis or
haemorrhage, facilitating differentiation from CFT. On IHC,
STAT6 expression serves as the most specific and sensitive diag-
nostic marker for SFT (21), whereas CFT is STAT6-negative.
i1) Inflammatory myofibroblastic tumour (IMT): IMT often
manifests on thoracic CT as a solitary, well-defined lobulated
mass, predominantly in the lower lung lobes, mimicking CFT.
However, IMT typically displays heterogeneous attenuation
and enhancement, with frequent ALK positivity on IHC, a
feature rarely observed in CFT (22,23). iii) Desmoid tumours:
Desmoid tumours on CT usually present as round or oval dense
shadows with minimal enhancement. Key discriminators
include their infiltrative growth pattern, ill-defined margins
and high postoperative recurrence rates. Definitive diagnosis
relies on B-catenin positivity via THC (24).

With respect to management, individualized treatment
decisions are made on the basis of clinical evaluation. Given
the indolent growth of CFT and its potential for local compres-
sive effects, surgical resection is recommended for surgically
eligible young patients (clinical judgment) (25). Upon review
of prior cases, CFT demonstrates an unequivocally benign
biological behaviour, with low recurrence rates after complete
excision, no evidence of malignant transformation during
long-term follow-up and a 100% survival rate (1). For asymp-
tomatic patients with CFT with a high surgical risk (such as
advanced age or severe cardiopulmonary dysfunction), active
surveillance rather than intervention is advised. As reported
in the present study, a 45-year-old female patient underwent
thoracoscopic resection for a solitary thoracic mass and was
ultimately diagnosed with CFT. Surveillance over one year
has demonstrated no evidence of recurrence. The present case
underscores the clinical importance of recognizing CFT to
avoid misdiagnosis, inappropriate management and related
complications.

The precise aetiology and pathogenesis of CFT remain
elusive. It has been hypothesized that CFT may represent a
late sclerotic phase of IMT (23). Another study has suggested
associations with pathogenic mutations in the ZN717, FRG1
and CDC27 genes, leading to copy number variations in chro-
mosomes 6 and 8 and altered coding regions. However, the
underlying mechanisms require further investigation (6).

In summary, CFT is a benign tumour characterized by
a slow growth tendency and easy misdiagnosis as other
pulmonary nodules. Macroscopically, it typically presents as
a white, firm, coral-like nodule. Radiological findings reveal
a well-circumscribed, homogeneous mass with punctate calci-
fications. The identification of characteristic calcified nodules
through THC analysis serves as the gold standard for definitive
diagnosis. Surgical resection represents the primary interven-
tion and is associated with a favourable prognosis and a low
rate of recurrence. Despite its rarity, CFT warrants consider-
ation in the routine evaluation of pulmonary nodules because
of its distinct clinical implications. As a benign neoplasm with
indolent progression, CFT is frequently misclassified as granu-
lomatous inflammation or malignancy on initial assessment, a
diagnostic pitfall that may lead to overtreatment and substantial
patient distress. Therefore, more evidence from accumulating
case reports could aid in refining diagnostic and treatment
approaches. When thoracic CT reveals homogeneous nodules
with peripheral punctate or amorphous calcifications, CFT
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should be suspected. Through comprehensive case analyses
and a literature review, the present study aimed to enhance the
understanding of CFT and promote diagnostic and therapeutic
progress, thereby facilitating accurate identification and more
appropriate clinical management for these patients. Since the
present literature search only used PubMed, it is expected
that future studies will provide reviews with more complete
evidence in this area.
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