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The diagnosis of mycosis fungoides (MF) is difficult in 
early stages and is based on a combination of clinical 
findings and histopathologic criteria. The aim of this 
study was to assess the diagnostic delay in MF and to 
investigate the rationale for multiple biopsies in a sing-
le-centre, retrospective study of 157 patients with MF. 
The first biopsy was diagnostic for MF in 25% of cases. 
The median diagnostic delay was 2.3 years and depen-
ded on whether the diagnosis was established after one 
or multiple biopsies. The chance of a biopsy resulting in 
a diagnosis of MF was 25% irrespective of the number 
of the biopsy in the sequence. There was a significant di-
agnostic delay, especially in patients in whom the initial 
biopsy was not specific. Sampling error and unnecessary 
postponement of subsequent biopsies are likely factors 
and therefore multiple biopsies should be considered in 
patients with skin lesions suggesting MF. Key words: my-
cosis fungoides; diagnostic delay; cutaneous T-cell lym-
phoma.
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Early mycosis fungoides (MF) is one of the most chal-
lenging diagnoses in clinical dermatology (1–4). Histo-
pathology is not specific in a significant number of cases 
and in most centres the diagnosis is established on the 
basis of expert assessment of the characteristics of skin 
lesions in combination with disease history, histopatho-
logy, immunophenotypic and molecular (T-cell receptor 
[TCR] monoclonality) studies. Lack of the diagnostic 
gold standard and insufficient discriminatory power of 
the current approach must necessarily lead to diagnostic 
delays. Since MF is a malignant disease with a lifetime 
progression risk of 34% and mortality of 26% (5) diag-
nostic delay impeding the introduction of optimal therapy 
raises significant medico-legal questions. 

In spite of the fact that diagnostic problems in early 
MF are well-known for the clinicians (5) there are sur-
prisingly few studies addressing the diagnostic delay 
and the precision of current diagnostic approaches. In 
2005 the International Society for Cutaneous Lympho-

ma (ISCL) proposed a consensus diagnostic algorithm 
based on clinical, histological, molecular biological 
and immunopathological criteria (5). The diagnostic 
algorithm applies to cases when the patient presents 
with suspicious skin lesions (persistent or progressive 
skin patches or plaques) and the biopsy reveals super-
ficial lymphocytic infiltrate. Diagnosis of MF requires 
at least 4 points which are derived from additional 
clinical symptoms: i) localisation of lesions on non-sun 
exposed skin, size and shape variation, poikiloderma; ii) 
histopathology (epidermotropism without spongiosis, 
lymphocytic atypia); iii) the presence of TCR mono-
clonality, and iv) immunopathologic findings (CD2, 
CD3, CD5, CD7 positivity and aberrant expression). 
However, ISCL criteria have a number of drawbacks, 
which preclude their wider use in the everyday clini-
cal practice. Rigid application of the ISCL algorithm 
would allow making the diagnosis of early MF without 
typical histopathology. However, many experts will be 
reluctant to make the diagnosis in the early stage based 
primarily on immunohistochemistry and TCR rear-
rangement (6). Some histopathologic features such as 
basal layer vacuolisation, lymphocyte alignment along 
the basal membrane or dermal fibrosis which several 
dermatopathology experts consider highly predictive, 
have not been included. In contrast, lymphocytic atypia 
listed in the ISCL criteria is a variable and subjective 
feature of a dubious independent value in early MF 
(6, 7). Lastly, the ISCL criteria are based on expert 
consensus and have never been subjected to rigorous, 
prospective evaluation for specificity and sensitivity. 

In this retrospective analysis of 157 patients diagno-
sed with MF in a single centre with expertise in cuta-
neous lymphomas we provide evidence of a significant 
delay in the diagnosis of early disease. Furthermore, 
we document the need of multiple biopsies in a signi-
ficant proportion of patients with an initially unspecific 
histopathology, which has been advocated by some 
experts (6) but is not implemented in the current ISCL 
guidelines. 

MATERIALS AND METHODS

Patients
This database study is based on a cohort of Danish patients with 
MF who were treated in the tertiary referral centre for cutaneous 
lymphomas at the Department of Dermatology, Bispebjerg 
Hospital, Copenhagen, Denmark between 1st January 2000 and 
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1st July 2012. These patients were prospectively registered in a 
clinical database (CLDbase – The Cutaneous Lymphoma Data-
base). Missing data were collected by clinical interview of the 
patients or from the patient files. All patients included in this 
study had an unequivocal diagnosis of MF established either by 
unequivocal histopathology together with the presence of typical 
cutaneous lesions, or by longitudinal observation and documenta-
tion of the development of thick plaques and/or tumours. Typical 
cutaneous lesions are erythematous skin lesions (patches, plaques 
and rarely tumours) located on sun-protected areas, although any 
skin site may be involved. In early MF patches and plaques are 
sometimes accompanied by poikiloderma. The histopathologic 
data were obtained from the national Danish pathology registry 
(Patobanken), which records all material sent to the departments 
of pathology in Denmark. A conclusive MF biopsy was defined 
as a biopsy described by an experienced dermatopathologist as 
a definite MF. The description documented as a minimum the 
lymphocytic T-cell infiltrate (CD3+CD4+ or CD3+CD8+) with 
epidermotropism or Pautrier microabcsesses. Exclusion criteria 
were: another specific diagnosis, non-conclusive biopsy or a 
biopsy compatible but not diagnostic for MF in patients with a 
too short observation time allowing for the unequivocal diagnosis 
on the clinical grounds alone. We identified 157 patients (93 
males (59.2%) and 64 females (40.8%)). The mean age at onset 
of MF was 58 years (range 23–92 years); 146 patients had clas-
sic MF and 11 had a folliculotropic variant. No cases of Sézary 
syndrome were included.

Definition of the endpoints and data analysis
Diagnostic delay was defined as the time from onset of disease 
until an unequivocal histopathologic diagnosis of MF. For 
patients with a history of symptoms of disease predating the 
conclusive or MF compatible skin biopsy the date of onset of 
symptoms, as recalled by the patient, was used. The recalled 
date of symptom onset could predate the first registration in 
CLDbase. If the symptomatic onset of disease was later than a 
conclusive or MF compatible skin biopsy, the date of onset was 
defined as the date of the biopsy. The dates for biopsies were 
collected from pathology database (Patobanken). All biopsies 
were paraffin embedded. The size of all biopsies was 3–4 mm 
in diameter. Biopsies taken at the same occasion were counted 
as one biopsy. All statistical analyses were performed using 
SPSS version 19.0.

RESULTS

Number of biopsies necessary for the conclusive diagnosis

By definition, all 157 patients had a minimum of one 
biopsy. The median time from onset of disease until 

last recorded biopsy was 11.6 years (mean 13.3, range 
0.52–42.0 years).

In 111 patients (70.7%) a histopathologic diagnosis 
of MF could be established during the follow-up period: 
in 39 patients (24.8%) at the time of their first biopsy 
and 72 patients (45.9%) on subsequent biopsies. In 46 
patients (29.3%) a histopatologic diagnosis of MF was 
never established and in these cases MF was diagnosed 
clinically (persistent, evolving thick plaques or tu-
mours). The 3 most frequent tentative histopathologic 
diagnoses in early MF with unspecific findings were 
dermatitis, inflammation and the superficial lympho-
cytic infiltrate compatible with but not diagnostic for 
MF (Fig. 1). 

Among the 72 patients with more than one biopsy 
before the diagnosis, 27 patients (37.5%) had 2 biop-
sies and 16 patients (22.2%) had 3 biopsies. The mean 
number of biopsies was 2.89 (range 1–12). The pro-
bability of obtaining a conclusive diagnosis of MF on 
a single biopsy (calculated as the number of positive 
biopsies divided by the total number of biopsies within 
the sequence number) was independent of the number 
of previous negative biopsies and was approximately 
25%. The cumulative probability of a positive biopsy as 
a function of biopsy sequence number had a predicted 
log-linear cumulative Poisson distribution shape (Fig. 2). 

Diagnostic delay

The median time from onset of disease until the first 
biopsy was performed was 0.08 years (mean 2.16, 
range 0.00–23.0 years) (Fig. 3). In the 39 patients with 
the histopathologic diagnosis of MF established on the 
first biopsy the median diagnostic delay was 0.38 years 
(mean 2.60, range 0.00–21.3 years). 

The median time from onset of disease until a his-
topathologic diagnosis of MF (conclusive biopsy) was 
2.27 years (mean 5.48, range 0.00–29.9 years) (Fig. 3). 
In 72 patients the histopathologic diagnosis of MF was 
established on a later biopsy with a diagnostic delay of 
4.34 years (mean 7.02, range 0.05–29.9 years). The me-
dian diagnostic delay was 0.97 years (mean 2.99, range 
0.05–13.7 years) for 10 patients initially diagnosed with 
MF obs. pro., 3.87 years (mean 6.89, range 0.23–22.5 

Fig. 1. Flowchart of the skin biopsies performed 
from the 157 patients eventually diagnosed with 
mycosis fungoides (MF) during the follow-up 
between 2000–2012.
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years) for those 21 patients with initial dermatitis and 
4.40 years (mean 6.96, range 0.27–25.2 years) for 22 
patients diagnosed with inflammation. There was no 
difference in the diagnostic delay between the patients 
with classic MF and the folliculotropic MF. 

DISCUSSION

In this retrospective study comprising 157 patients 
with MF, we found a median diagnostic delay of 2.3 
years between the occurrence of skin symptoms and 
the histopathologic confirmation of MF. Data in Fig. 3 
indicate that this delay was primarily due to a failure 
to obtain a specific histopathological diagnosis rather 
than a delay in taking a biopsy. In the 25% of patients 
where the first taken biopsy showed unequivocal MF 
the median diagnostic delay was only 5 months versus 
4.3 years in the patients in whom multiple biopsies 
were required to establish the diagnosis. Our results 
are in agreement with the experience in other centres. 
Suzuki et al. (8) and Kim et al. (9) studied patients 
with MF and Sézary syndrome and found a median 
symptom duration until diagnosis of 4 years (range 1 
month–66 years) and 4.2 years (range 0.1–70.1 years), 
respectively. Quaglino et al. (10) and van Doorn et al. 
(11) detected a median time from the onset of disease to 
the diagnosis of 2–4 years (range 1 month–> 50 years). 

One important conclusion from our study is that mul-
tiple biopsies are necessary to establish the diagnosis 
in most patients and it is likely that the reluctance to 
take several biopsies contributes to diagnostic delay. 
Usually, the patients in whom the diagnosis of CTCL 
is suspected are seen in the outpatient clinic every 3–6 
months. As shown in Fig. 2 the cumulative probability 
of the diagnostic biopsy increases steeply for the first 5 
biopsies. Interestingly, the chance of diagnostic biopsy 
is approximately 25% irrespectively of the number of 
the biopsy in sequence. This may suggest that false 
negative biopsies represent sampling error rather than 
inherently nonspecific character of histopathological 
changes in early MF.

The retrospective design of this study has inherent 
limitations. Ill-defined histopathologic diagnoses may 
reflect personal bias of the relatively few dermatopatho-
logists who were responsible for the final diagnosis. In 
this regard we found it surprising that approximately 
30% of patients never had a diagnostic biopsy. This 
may reflect the tendency to stringent histopathologic 
diagnosis of MF in our centre (the low sensitivity, high 
specificity) but may also reflect lack of motivation of 
the attending physician and the patient to undertake 
multiple biopsies in a situation when the clinical di-
agnosis is obvious and the histopathology compatible 
with MF. Topical treatments (e.g. topical steroids) may 
in theory mask the typical histopathological features of 
MF and cause a diagnostic delay. Finally, the onset of 
the disease was established retrospectively in most of 
the cases, which may exaggerate diagnostic delay due 
to a recall bias. Lastly, we did not critically assess the 
added value of TCR rearrangement studies and immu-
nohistochemistry (as suggested in the ISCL algorithm) 
in our population. The main reason was that these 
examinations were not routinely done in all patients 
and the methods changed several times within the last 
10 years making comparison of the data very difficult. 

In summary, our study underscores the clinical need 
for the development of better diagnostic algorithms in 
early MF. The 2–4 year median delay in the diagnosis 
may be unacceptable in many patients causing an un-
necessary postponement of the optimal therapy. A se-
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Fig. 2. Cumulative probability of a positive biopsy as a function of biopsy 
sequence number. 

Fig. 3. Histogram of the time 
from onset of disease to the 
first biopsy (A) and conclusive 
biopsy (B).
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cond important finding is a diagnostic value of repeated 
biopsies. Our data suggest that the chance to obtain a 
conclusive biopsy was 25% irrespective of the number 
of the biopsy in sequence and in case of an unspecific 
histopathology the patient should be re-biopsied without 
delay. Our data uncover potentially interesting areas 
for future studies: the need for critical assessment of 
the specificity and sensitivity of the proposed ISCL 
algorithm, sampling error associated with random skin 
biopsies and the added value of immunophenotyping 
and TCR monoclonality in early diagnosis of MF. 
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