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A B S T R A C T   

Background: Mondor’s disease is a rare disorder characterised by thrombosis of superficial veins within the subcutaneous tissue of the breast and other organs. While 
factors such as trauma, infection, physical exertion, breast cancer and breast surgery have been implicated, in the majority no cause is identified. 
Patients: Twenty patients presented with a clinical diagnosis of Mondor’s disease to the Edinburgh Breast Services in 2020. We present the etiopathogenic data as well 
as clinical and imaging diagnostic findings. 
Results: During 2020, the annual incidence of Mondor’s disease, in the UK’s largest breast unit, increased five-fold compared to data from the previous year. This 
variation in the frequency of cases corresponded to trends in the frequency of Covid-19 infection during the pandemic. None of the patients had diagnosed COVID and 
few had any known etiopathogenic causes for their Mondor’s. 
Conclusion: Several recent studies have provided evidence for links between Covid-19 and thromboembolic events. Isolated reports have proposed a link between 
Covid-19 and Mondor’s disease of the penis. Here we present data on a large series of Mondor’s disease of the breast supporting a link between breast Mondor’s and 
Covid-19.   

1. Introduction 

A recent article entitled COVID-19 Era: “Mondor’s disease and 
Rembrandt. What ties?” [1] emphasises the need to be aware of rare 
varieties of venous thrombosis such as Mondor’s disease. Characterised 
by thrombosis of the superficial veins within the subcutaneous tissue of 
the breast and other organs, Mondor’s disease is rare enough that most 
primary care clinicians will never personally have seen a case [2]. Cases 
of cord-like lesions on the chest wall were first reported in the early 
1850s. Henri Mondor, a French surgeon, reported a case series in 1939. 

The aetiology of Mondor’s disease of the breast and local chest wall is 
multifactorial, although in many cases no specific events are identified. 
The most common etiopathogenic factors are traumatic events, exces-
sive physical exercise, breast surgery (including augmentation, reduc-
tion mammoplasty and breast biopsy), infections, use of the oral 
contraceptive pill and pregnancy. Underlying breast cancer has been 
reported in up to 12.7% of cases and is considered a synchronous 
marker. Mondor’s disease can occur in males as well as females (ratio 
9:1) [3,4]. 

Patients with acute Mondor’s disease typically present with pain, 
tenderness, and a linear area of skin erythema. There is usually a tender 

palpable cord rather than a palpable nodule. Because the thrombosed 
vein can be tortuous and vary in calibre it is often unevenly thrombosed. 
The palpable abnormality can thus be a torturous row of small nodules. 
In severe cases the inflammatory reaction around the acutely throm-
bosed vein causes retraction and dimpling, that may only be noticeable 
in the upright position. The vein most commonly involved is the thor-
acoepigastric vein, which courses from the inferolateral aspect of the 
breast downwards towards the abdomen. The second most commonly 
involved vein is the lateral thoracic vein, which courses from the lateral 
aspect of the breast to the axilla [2]. Interestingly, the shoulder harness 
component of seat belts parallels the route of these two veins and car 
accidents involving seatbelts can result in Mondor’s through trauma. 

1.1. Radiological findings 

At ultrasonography, the thrombosed vessel appears as a superficially 
located, long, tubular, anechoic structure with a beaded appearance that 
does not have any flow on colour or spectral Doppler studies. The entire 
course of the thrombosed vessel is often not visible on mammo-
graphically dense breast [4,7]. 

It was noted that more cases of Mondor’s were being seen in the 
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breast clinics during the COVID 19 pandemic and the aim of the current 
study was to quantify the rate of Mondor’s disease of the breast 
throughout the pandemic in 2020 before vaccination started in the IK. 

1.2. Patient cohorts and data collection 

The Edinburgh Breast Unit is the largest UK centre. All Patients 
within the Edinburgh catchment area of approximately 450,000 people 
are seen at the Edinburgh Breast Unit or by consultants working within 
the Unit. In a typical year, 7–8000 new patients are referred for 
assessment. All diagnostic records from new patient clinics throughout 
Breast Services in Edinburgh were reviewed from 01/01/2019 to 31/ 
12/2020. For cases seen outwith the Edinburgh Breast Unit based at the 
Western General Hospital, only the final recorded diagnosis was avail-
able for this study. Dates of consultations, clinical findings, past medical 
history including any history of COVID-19 infection, results of imaging 
studies, patient ages and details of clinical examinations were available 
for all Edinburgh Breast Unit patients. This study was registered with the 
Cancer Data and Information Programme at the Edinburgh Cancer 
Centre on 08/07/2020 under reference CIR20081 and was approved for 
publication. 

2. Results 

2.1. Incidence of Mondor’s disease and Covid-19 

In 2019, over a 12 month period, there were 4 reported cases of 
Mondor’s disease in the new patient setting out of 7123 patients seen in 
clinic during this period (incidence of 0.06%, incidence rate 1:1781). 
This falls just below the reported annual incidence of 0.07–0.96% [5]; 
however, it should be noted that our figures pertain only to the new 
patient clinic. The reported annual incidence combines cases diagnosed 
in new patient clinics with those seen in surgical follow-up and 
long-term follow-up breast cancer clinics, where Mondor’s is not infre-
quently seen shortly after breast surgery. In the first quarter of 2020 
(January 1st-March 31st) from a total of 1884 new patient referrals 
there was only 1 diagnosis of Mondor’s disease (incidence of 0.05%). 
During the second quarter (April 1st – June 30th), which corresponds to 
the first wave of Covid-19 in the Scotland, there were 1764 new patients 
seen and there were 10 cases of Mondor’s disease (incidence of 0.57%). 
In the third quarter (July 1st – Sept 30th) 1548 new patient referrals 
were seen and five cases of Mondor’s disease were diagnosed (incidence 
of 0.32%). During the final quarter of 2020, 1937 new patients were 
assessed and there were four cases of Mondor’s disease diagnosed 
(incidence of 0.21%). Overall, in 2020, over a 12-month period, 7133 
new patients were seen and 20 cases of Mondor’s disease were diag-
nosed (incidence of 0.28%, incidence rate of 1:446). This equates to an 
incidence ratio rate in 2020 compared with 2019 of 4.99 (P = 0.0009), 
and thus the incidence rate of Mondor’s disease was approximately 5 
times higher in 2020 compared to 2019. The number of cases of Mon-
dor’s disease recorded each month throughout 2020 was positively 
correlated with the Scottish Government’s reported monthly cases of 
Covid-19 (Spearman’s Rho r = 0.35) and despite low numbers of Mon-
dor’s disease cases recorded overall, noticeable peaks in monthly inci-
dence throughout 2020 could be observed to coincide with both the 1st 
(March–May 2020) and 2nd wave (September onwards 2020) of the 
Covid-19 pandemic, although there were insufficient cases for robust 
statistical comparison (Fig. 1). 

3. Patient characteristics 

Table 1 shows the patient characteristics for the cohort of patients 
diagnosed with Mondor’s disease during 2020. Further details are given 
in Supplementary Table 1. Overall 20 Caucasian women were diagnosed 
with Mondor’s disease during this study. 16 patients were diagnosed in 
new patient clinics at the Edinburgh Breast Unit and 4 others seen at 

other clinics in Edinburgh. Diagnoses were based on clinical examina-
tion with or without radiological investigations. All patients were female 
with ages ranging from 25 to 70, and eight of the women (40%) were 
under 35 years of age. One patient was a current smoker, and one was an 
ex-smoker, who also admitted to excess alcohol intake. All others were 
non-smokers and reported average alcohol consumption. In terms of 
previous medical history, three patients were clinically obese with BMI 
>30, and 1 of these patients also had both hypertension and type 2 
diabetes mellitus. No patients in the study were pregnant or taking the 
oral contraceptive pill (OCP). 

Diagnosis of Mondor’s disease was made by highly experienced 
Breast clinicians (6 breast surgeons, 1 breast radiologist and 2 advanced 
nurse practitioners), each diagnosing between 1 and 5 cases. All were 
familiar with Mondor’s disease and had seen and diagnosed the condi-
tion previously. Most patients were diagnosed with Mondor’s disease 

Fig. 1. Monthly incidence of Mondor’s disease of the breast diagnosed at 
Edinburgh Breast Services and monthly incidence of Covid-19 in Scotland. 
Graph showing mean and standard deviation for daily incidence of Covid-19 
new diagnoses recorded for each month in Scotland during 2020 from the 
Scottish Government Population Health Directorate (left y-axis) and the total 
number of Mondor’s disease cases diagnosed within Edinburgh Breast Services 
during 2020 (right y-axis, orange). 

Table 1 
Patient characteristics and summary of imaging performed for the cohort of 20 
patients diagnosed with Mondor’s disease during 2020.  

Clinical Details Numbers 

Location of Mondor’s Disease 
Breast 18 
Abdominal Wall 2 
Predisposing Factors 
Reported injury/trauma 1 
Infection 1 
Previous breast cancer with ipsilateral surgery 5 
Age at diagnosis of Mondor’s Disease 25–70 
Other co-morbidities 
Current active smoker 1 
Reported alcohol excess 1 
Diabetes Mellites 1 
Obesity 3 
Mammography performed 
Yes 9 
No 11 
US performed 
Yes 9 
No 11  
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based solely on history and physical examination, although some also 
had imaging and all had salient signs and symptoms of localised pain, 
tenderness, cording and retraction/indentation, features observed dur-
ing the acute phase. One patient was diagnosed on imaging alone and 
had a previous breast cancer diagnosis. A clinical photograph of one 
representative patient with Mondor’s disease of the breast is shown in 
Fig. 2. 

Of the 20 reported cases 18 were found in the breast and 2 were 
found in the abdominal wall immediately beneath the breast. In both 
these cases, previous breast surgery had been performed. Thirteen 
women had no recognised predisposing factors such as recent injury or 
trauma, recent physical activity, recent infection, or previous cancer. Of 
the remaining seven, one reported excessive gardening prior to pre-
sentation, one was found to have a recent likely skin infection of the 
breast and four had previous invasive breast cancer treated at least one 
year prior to the diagnosis of Mondor’s so were not in the acute post- 
operative phase when Mondor’s is often seen. One had lobular carci-
noma in situ (LCIS) diagnosed over 5 years prior to being diagnosed with 
Mondor’s. In all but one of these five patients the previous excised breast 
lesion was ipsilateral to the presentation of Mondor’s disease, however 
the patient with a previous contralateral lesion also had a risk reducing 
contralateral mastectomy ipsilateral to the presentation of Mondor’s 
disease. No patients had clinical or radiological evidence of loco- 
regional or systemic recurrence at time of Mondor’s disease diagnosis 
in the new patient clinic. Only one patient was on active treatment, in 
the form of adjuvant tamoxifen, at time of presentation. 

None of the 20 women was tested for Covid-19, and none reported 
any recent symptoms of Covid-19 on direct questioning (such as a high 
temperature, a new continuous cough, or a loss of change in sense of 
smell or taste) or reported a past history of Covid-19 on the day of their 
clinic appointment. As this is a retrospective study, we have no infor-
mation on symptoms or diagnosis of Covid-19 prior to attendance at the 
breast unit. No patients in this study had received any Covid-19 vacci-
nation prior to their presentation. 

3.1. Radiological findings 

Nine patients had mammography, 8 with a clinical diagnosis of 
Mondor’s disease of the breast and one with Mondor’s located on the 
abdominal wall. Of the eight with breast Mondor’s, all but one had 
normal mammograms. In the other a defined beaded, elongated struc-
ture was seen on mammography related to the Mondor’s. Of those that 
did not have mammography, 9 were 40 years old or younger and 

mammography is not routinely performed due to the breast density 
associated with younger age – and in these women Mondor’s was 
diagnosed confidently on clinical examination alone. Nine patients had 
ultrasound scans of the breast, two of which were performed at a pe-
ripheral clinic and reports were not available for this study. Of the seven 
reported scans, four confirmed the presence of thrombosed or corded 
vessels at the corresponding locations identified during clinical 
examination. 

Patient 11 was a 52 year old woman who presented with a 3 week 
history of likely infection of the left breast underwent radiological in-
vestigations by both mammography and ultrasound (Fig. 2). Clinically 
between 2 and 3 o’clock there was a visible thrombosed superficial vein 
extending vertically across left breast lateral to left areola. At the lower 
end around 3–4 o’clock, there appeared to be a resolved area of skin 
infection. Mammograms were reported as normal while the focused 
ultrasound scan showed a thrombosed superficial vessel, consistent with 
a diagnosis of Mondor’s disease (Fig. 3). 

4. Discussion 

Here we present a cohort of 20 patients with a diagnosis of Mondor’s 
disease made by experienced clinicians who are familiar with the disease 
and its appearance. In the majority of patients, a diagnosis was made on 
clinical examination alone. Although the numbers of imaging studies 
performed in this cohort is small, our data suggests that focused ultra-
sound is superior to mammography for the visualisation of Mondor’s 
disease. 

In this retrospective study, we demonstrate that there was a signifi-
cantly higher incidence of Mondor’s disease seen in the Edinburgh 
Breast Services during March to December 2020 compared with the 
previous year. We are also the first to observe that this increased inci-
dence of Mondor’s disease of the breast coincided with the onset of the 
Covid-19 pandemic. While the overall number of cases of Mondor’s 
disease is small, the peaks in incidence of Mondor’s disease coincided 
with the 1st and 2nd waves of Covid-19 in Scotland seen during 2020. It 
has been reported that Covid-19 predisposes to both venous and arterial 
thromboembolism due to excessive inflammation, hypoxia, immobili-
sation and diffuse intravascular coagulation. Thrombotic complications 
were reported in 31% of patients in one ITU setting during the pandemic 
[6]. Indeed, recent studies have provided further evidence for a link 
between Covid-19 and thromboembolism [11–14] and Long Covid and 
thromboembolism [18,19]. A number of recent case reports have also 
suggested a link between Mondor’s disease of the penis and Covid-19 
[10,15,16]. It is recognised that large numbers of people had asymp-
tomatic Covid-19 infection. A recent meta-analysis suggested that the 
proportion of asymptomatic Covid-19 infections may have been as high 
as one third [20]. In 2020, there was no widespread testing and lateral 
flow tests were not available. None of the patients we studied had 
Covid-19 vaccination either. Our explanation for our findings is that 
patients with Mondor’s may have had a previous infection with 
Covid-19 and that Mondor’s was a late feature of the prior infection, a 
feature of Long Covid or that they had a current or recent asymptomatic 
Covid-19 infection and during this infection developed Mondor’s. By the 
time they were reviewed in the breast clinic they were in the recovery 
phase of Covid-19, this explains why they had none of the characteristic 
Covid-19 symptoms were present at the time of their clinic appointment. 

A literature review published in 2018 of 186 cases of Mondor’s 
disease of the chest wall, concluded that 45% of cases were idiopathic 
and in 55% likely etiopathogenetic causes could be discerned [8]. The 
most common etiopathogenic factors described include traumatic 
events, excessive physical exercise, breast surgery, infections, concom-
itant OCP and pregnancy. In our cohort 1 of the 20 women reported 
excessive gardening prior to presentation and 1 presented with a 3-week 
history of a likely breast skin infection, none of the others reported any 
recent common predisposing factors suggesting that only 10% of pa-
tients in our study had a possible etiopathogenic cause. Some studies 

Fig. 2. Medical photograph of Mondor’s disease from one of the patients 
who presented during 2020. A linear bifurcating indentation, representing a 
thrombosed vessel, can be seen coursing down the lateral aspect of the right 
breast, typical of Mondor’s disease. Signed informed consent was obtained from 
the patient allowing for used and publication of the above photograph. 
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have reported underlying breast cancer in up to 12.7% of Mondor’s 
disease cases [3,4]. Five patients in our study had a history of previously 
treated breast cancer (4 invasive and 1 lobular carcinoma in situ) and all 
had surgery, but this was at least a year ago or longer. In 4 of these cases 
the breast lesion was ipsilateral to the Mondor’s presentation and in the 
remaining case, while the original cancer was on the contralateral side, 
the patient also had a risk reducing mastectomy on the side of the 
Mondor’s disease. Interestingly, this patient was also on adjuvant 
tamoxifen at the time of presentation which is known to increase the risk 
of thrombotic events such as VTE [17]. The remaining 65% of patients in 
our study did not have any evident cause or risk factors for Mondor’s 
disease. 

Patients do not often present in the acute phase of Mondor’s disease 
immediately after trauma. Instead, they present some weeks later when 
the signs of trauma and inflammation have resolved and only a palpable 
abnormality remains. By this time there has often been partial recan-
alisation of the thrombosed vein, so the classic palpable cord is no longer 
present. It is possible that during the Covid-19 lockdown, patients pre-
sented to their GP in the more acute phase of the disease possibly due to 
the fact they were not working and were able to attend appointments 
more readily or had more rapid access to telephone/video consultations. 
In addition, clinic appointment waiting times for Edinburgh Breast 
Services new patient referrals was only 1–2 weeks during this period, so 
patients were seen quickly and were thus more likely to be seen in the 
acute phase. 

As this was a retrospective study, we only have limited data on recent 
or previous symptoms/diagnoses of Covid-19 from the patients in this 
study. A temperature check and verbal general wellbeing questionnaire 
was used on arrival to clinic and would have alerted staff to any patients 
with Covid-19 symptoms such as a new cough, shortness of breath or 
high temperature at that particular time. None of the patients in this 
study were pyrexial or had any of these symptoms in the week prior to 
their clinic visit. None of the patients in this study had received a Covid- 
19 vaccination by the time of their diagnosis of Mondor’s disease. 

We have continued to audit incidence of Mondor’s disease of the 
breast, and we have again recorded a higher than expected number of 
cases in 2021. Interestingly, we noted a skew to older age of diagnosis of 
Mondor’s disease in 2021 compared to 2020. We have also noted a 
number of cases where a diagnosis of Mondor’s disease occurred shortly 
after receiving the Oxford/Astra Zeneca Covid-19 vaccine which has 
been reported to increase risk of thromboembolic events [21]. The main 
difference in 2021 compared to 2020 was the wide-spread roll-out of the 
Covid-19 vaccine programme, where younger individuals were prefer-
entially given the Pfizer, and latterly the Moderna, vaccine in Scotland 
while older individuals were given the Oxford/Astra Zeneca vaccine. 
This may account for the skew to older age that we observed in 2021 
data compared to 2020. The Pfizer and Moderna vaccines have not been 
widely reported to increase the risk of thromboembolic events but may 
have ameliorated the effects of Covid-19 thus accounting for the reduced 
incidence of Mondor’s disease we recorded in this age group in 2021. We 

continue to analyse the 2021 data, which will form the basis of a 
follow-on study. We chose to report only the 2020 data here as this is not 
impacted in anyway by the vaccine roll-out which did not start until 
2021. 

5. Conclusion 

This is an observational study. There appears to be a link between the 
increase in the number of cases of Mondor’s disease and the Covid-19 
pandemic. No Covid-19 testing was performed but there was no evi-
dence of current Covid-19 symptoms, although some patients may have 
been asymptomatic carriers. As we had no ethical approval or informed 
consent, testing patients was not considered appropriate. Other studies 
have suggested an association of Mondor’s disease in other sites and 
Covid-19. It would be interesting to know if a similar surge in cases of 
Mondor’s was observed in other breast units or associated specialities. 

Mondor’s disease is a self-limiting process, and the standard treat-
ment strategy has not yet been established due to the paucity of clear 
evidence. Treatment is conservative and targeted at symptom relief. The 
condition usually resolves within 4–8 weeks. In our experience, the 
application of non-steroidal anti-inflammatory gel accelerates resolu-
tion. Anticoagulants are not usually recommended; however, some 
studies have reported the effectiveness of anticoagulation therapy in the 
acute phase of Mondor’s disease [9]. 

We believe that this study provides the first evidence for Covid-19 as 
a likely etiopathogenetic risk factor for Mondor’s disease of the breast 
and recommend that a Covid-19 history should be taken from patients 
presenting to breast clinics with signs and symptoms consistent with 
Mondor’s disease. 
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