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Mondor’s Disease: A Review of the Literature
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Abstract:

Mondor’s disease (MD) is a rare disease that manifests with a palpable cord-like induration on the body
surface. In general, MD is a self-limited, benign thrombophlebitis that resolves in four to eight weeks without
any specific treatment. Cases of MD can be roughly categorized into three different groups based on the site
of the lesion as follows: original MD of the anterolateral thoracoabdominal wall, penile MD with dorsum and
dorsolateral aspects of the penis, and axillary web syndrome with mid-upper arm after axillary surgery. The
diagnosis of MD is rather straightforward and based on a physical examinations. However, some case occur
“secondary” with another underlying disease, including malignancy, a hypercoagulative state, and vasculitis.
Therefore, it is critical to identify MD precisely, evaluate any possible underlying disease, and avoid any un-
necessary invasive tests or treatment. In this paper, we comprehensively review the clinical characteristics of

MD.
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Introduction

Mondor’s disease (MD) occurs with palpable subcutane-
ous cord-like indurations beneath the skin. Usually, MD is a
benign, self-limited disease that resolves spontaneously in
four to eight weeks. Cases with cord-like lesions on the
chest wall were first reported in the early 1850s, and Henri
Mondor, a French surgeon, reported a case series and de-
scribed them in detail in 1939 (1). Subsequently, similar
cord-like indurations occurring at the abdominal wall, groin,
axilla, and penis were also reported. Although no formal
classification has yet been established, MD on the antero-
lateral thoracoabdominal wall is generally recognized as
original MD, while similar abnormalities on other sites, such
as the penis and axilla, are recognized as variants of MD.
The former is called penile MD (PMD) - first reported by
Helm et al. in 1958 - (2) and the latter is called axillary web
syndrome (AWS)-first reported as a complication of axillary
surgery by Moskovitz et al. in 2001 (3). Almost all cases of
MD are reported to be thrombophlebitis of the superficial
vein, although some are reported to be lymphangitis and/or
a combination of both the etiologies (4).

We herein reviewed the epidemiology, etiology, patho-
physiology, symptomatology, diagnosis, management, and
prognosis of MD.

Epidemiology and Etiology

Despite many years having lapsed since its first report,
the details of MD remain unclear due to its rarity. In addi-
tion, the prevalence rate of MD in the primary care setting
is also unknown, as MD occurs on several parts of the body,
prompting patients to seek treatment at specialty clinics (5).
MD on the chest wall is often diagnosed in women at breast
clinics, PMD at urology clinics, and AWS at surgery or
breast clinics. MD may also be more common than reported,
since the lesion is often nonpainful and self-resolving, so
most patients refrain from seeking medical attention, and
when they do, sometimes even physicians pay little attention
to the lesion.

An evaluation of breast clinic reports for diagnoses of
MD on the chest wall revealed an incidence ratio of 0.07-
0.96%, and the lesions were mainly unilateral, commonly
occurring in middle-aged women with a female: male ratio
ranging from 9:1-14:1 (6). According to a recent review (7),
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Table 1. Etiology of MD of the Chest Wall in Recent Reports, Inside and
Outside of Japan.
Outside Japan Inside Japan
1992 1992 2005 2007 2002 2009 Total
® dao an @ a3 1y
Number of patients 63 30 10 23 19 41 186
Idiopathic 31 2 2 6 8 35 84 (45%)
Trauma 11 25 3 2 0 0 41 (22%)
latrogenic 7 3 5 13 5 5 38 (20%)
Breast cancer 8 0 0 0 2 0 10 (5%)
other 6 0 0 4 2 1 13 (7%)

4 large-scale case series (8-11) (comprising more than 10
patients with chest MD) have been reported. No English-
language papers were uncovered in our search for this re-
view article, but two Japanese-language case series of the
same size were identified after 2000 (12, 13). These six re-
ports were reviewed for the cause of MD (Table 1), reveal-
ing 45% of cases to be idiopathic, 20% iatrogenic (including
chest surgical operation, radiation, and hormone therapy),
22% traumatic (including excessive physical activity and a
tight bra), and 5% related to breast cancer.

Previous reports of PMD assert an incidence of approxi-
mately 1.39%-a high risk-in men 20-40 years of age with no
claims of pain (14, 15). Studies have found that the risk fac-
tors of PMD fit Virchow’s triad (14-17), as follows: vessel-
wall damage due to vigorous sexual activity, vacuum erec-
tion device, penile trauma, etc.; blood stasis, such as pro-
longed erection (including with the use of a PDES inhibi-
tor), prolonged sitting position, and bladder overdistension;
and hypercoagulation, such as urogenital infection, prostate
biopsy, and hematological disease (14).

Reports regarding AWS emphasize that the incidence of
this disease increases with the complexity of surgery, for ex-
ample, the incidence is 6-20% with a sentinel lymph node
biopsy and 72% with complete axillary dissection (18). A
prospective cohort study reported induration in 66.1% of pa-
tients by postoperative day 7 and in 90.9% by day 180.
About 80% of the lesions were on the axilla, and 70% were
palpable; the remaining were identified by ultrasonogra-
phy (19). The risk factors for AWS include advanced-stage
breast cancer, extensive surgery (mastectomy or axillary
lymph node dissection) (20), a young age, a low body mass
index, hypertension (19), an African-American ethnicity, and
healing complications (21). Notably, AWS in men who play
squash has also been reported; thus, a history of not only
surgical operation but also playing sports may contribute to
the diagnosis (22).

Pathophysiology

The pathogenesis of MD has been unclear for some time.
It was previously difficult to distinguish obstructed small
blood vessels from damaged small lymph vessels using con-
ventional histopathological methods. The application of re-

cently developed immunohistochemical markers revealed
that almost all MDs appeared to be thrombophlebitis of the
superficial vein, while some cases occurred due to lym-
phangitis (4). The combination of polyclonal antibody
against human lymphatic vessel endothelial hyaluronan
receptor-1 (LYVE-1)-a marker for the lymph vessel-and von
Willebrand factor antibody-a conventional marker of the
blood vessels-can clearly distinguish between these two ves-
sels. In addition, sclerosing lymphangitis of the penis, which
is clinically identical to PMD, was found to be thrombo-
phlebitis in most cases using monoclonal antibodies against
CD31 and CD34 (23).

The pathophysiology of AWS is unestablished. It was
originally reported to be a combination of thrombosed vein
and lymphatics (3). Some authors believe it to be a lym-
phatic pathogenesis with superficial fascia (24), while others
argue that it is a microlymphatic stasis or binding of fibrin
or other proteins in the interstitial space, based on their ul-
trasonographic findings (25). The detailed analysis of AWS
with immunohistochemical method has not yet been re-
ported.

The progression of phlebitis includes some pathophysi-
ological steps in developing MD. At the initial stages,
thrombotic events occur in the affected veins. As a result,
the lumen often becomes occluded with fibrin and inflam-
matory cells. Subsequently, the connective tissue gathering
in the vessel forms a hard, cord-like induration. Thereafter,
recanalization proceeds for several weeks until establish-
ment (26).

Symptomatology

As MD lesions are composed of an occluded subcutane-
ous vessel, acutely arising cord-like palpable indurations on
the body surface are its only clinical manifestation. The skin
itself shows ample elasticity and limited inflammatory
changes. Indurations commonly appear longitudinally on the
anterolateral thoracoabdominal wall because of its rich, ver-
tically oriented superficial vein network (26). As such, a
transverse surgical incision during breast augmentation or
wearing tight bras can affect this system, resulting in indura-
tion at the inframammary site (27).

In PMD, the induration appears on the dorsal and dorso-
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lateral aspects of the penis due to the involvement of an in-
ferior part of the superficial vein system of the abdominal
wall (16) (Figure). The circumflex vein can also be affected,
which some authors claim to be a case of atypical
PMD (28).

In AWS, induration arises at the distal parts of the axially
surgical scar and extends for any length from the mid-upper
arm to the base of the thumb (18, 29). Pain was experienced
in approximately 40% of patients with restriction of the
shoulder abduction (19).

Some MD patients suffer from pain, tightness, erythema-
tous skin change, a fever, and discomfort during move-
ment (18, 30). In addition, some patients experience anxiety
because of its unfamiliar appearance, especially when the le-
sion occurs on the penis (31). When MD occurs secondary
to an underlying cause, such as giant-cell arteritis or other
vasculitis, concomitant symptoms, including a high-grade fe-
ver or malaise, may be present (32).

The Diagnosis

A thorough taking of the medical history and a physical
examination are essential for diagnosing MD. The induration

Figure. Penile Mondor’s disease. A 28-year-old man with no
significant past medical history presented with a 2-day history
of cord like lesion on his penis. He said that he had vigorous sex
with his wife 7 days before presentation; he denied fever, trau-
ma, nor discharge from urethra. Physical examination revealed
a 15-millimeter hard subcutaneous cord like lesion on his penis.
Blood test detected no abnormality suggesting underlying dis-
eases. Diagnosis of PMD was made, and the lesion resolved
within 2 weeks only with sexual abstinence. No recurrence nor
erectile dysfunction was observed during 2-year follow up pe-
riod.

itself is the chief complaint of the patient in most cases. The
successful elucidation of risk factors based on a case history
can help confirm the diagnosis. On a physical examination,
a cord-like lesion a few centimeters in length can be easily
recognized on inspection, and a hard induration can be pal-
pated beneath the skin. When the inflammation of the tissue
around the affected vein is severe, skin retraction can be
clearly observed (33, 34). Awareness of this clinical infor-
mation can lead to the correct diagnosis of MD without de-
lay. In this sense, an intuitive diagnosis-a so-called “system
1 diagnosis”-can be applied for the diagnosis of MD.

The more important step after the diagnosis of MD is dis-
tinguishing between primary (idiopathic) and secondary (due
to an underlying disease) types (Table 2). On laboratory
tests, patients with a hypercoagulative state should be
screened for protein C deficiency, protein S deficiency, an-
tithrombin III deficiency, factor V Leiden mutation (35), PT
20210A mutation, and systemic metastasis as well as the eti-
ology of hyperviscosity syndrome, such as myeloprolifera-
tive disorders (14). Vasculitis and other vascular diseases
should also be considered, such as thrombophlebitis mi-
grans, Burger disease, Behcget disease, giant-cell arteritis,
and polyarteritis nodosa (32, 35). In addition, certain types
of carcinomas should be considered, such as vascular neo-
plasm (36), breast cancer for chest MD (37), and cutaneous
metastasis of any type of carcinomas (38, 39). Lymph nodes
adjacent to the induration should also be carefully examined
for the possibility of primary or metastatic lesions. In PMD,
tests for syphilis and other sexually transmitted infections
should be performed (40). Although Peyronie’s disease also
manifests as subcutaneous sclerosing lesions, it can be dis-
tinguished from PMD based on its characteristic curved
shape and a history of penile trauma (41).

Extensive tests for the definitive diagnosis of MD and
identifying secondary causes may not be necessary in all
cases; however, if suspicious cases, additional tests, such as
those detailed below, are recommended.

Ultrasonography

A linear-type transducer is essential for evaluating the su-
perficial parts of the body. The thrombosed superficial veins
should first be detected with a gray-scale sonogram. These
are subcutaneous, uncompressible tubular structures with an-
echoic or hypoechoic contents (42). Next, color Doppler

Table 2. Possible Underlying Diseases of MD.

Hypercoagulative state

protein C deficiency, protein S deficiency, antithrombin III deficiency
factor V Leiden mutation, PT 20210A mutation, hyperviscosity syndrome

Vasculitis and other vascular diseases

thrombophlebitis migrans, Burger disease, Behcet disease, giant-cell arteritis, polyarteritis nodosa

Carcinoma

breast cancer (for chest MD), vascular neoplasm, cutaneous or lymph nodes metastasis

Sexually transmitted infections (for PMD)
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sonograms can be applied in the absence of a flow signal in-
side the tubular structure. Color Doppler is also useful for
the follow-up of the lesion, as the detection of flow recovery
indicates recanalization of the vein (43). In PMD, a report
argued that pulsed-wave Doppler sonogram may suggest the
presence of thrombus through the demonstration of high re-
sistance in the cavernosal artery after injection with the in-
tracavernosal vasoactive agent (44). However, another group
reported that severe priapism, which was treated by corpus
cavernosum drainage, was induced by an intracavernosal va-
soactive agent (31). Given that MD is a benign and self-
resolving disease, pulse-wave Doppler with a vasoactive
agent appears to be extremely invasive as a diagnostic test in
a primary care setting.

Mammography

Mammograms reveal the linear density beneath the skin,
corresponding with the site of the cord-like induration,
which is an important mammographic finding, as sometimes
MD may indicate breast cancer (45). If the appearance of
the lesion resembles a dilated duct or has minor calcifica-
tion, additional ultrasonography may be required (46).

Magnetic Resonance Angiography (MRA)

MRA reveals the larger picture of the vein system. It may
be helpful in certain situations, such as in cases of PMD af-
ter a prostate biopsy in order to eliminate the possibility of
hematoma or an iatrogenic lesion (47).

Biopsies

Biopsies are useful for confirming the healing of the dis-
ease as well as for detecting the underlying conditions and/
or ruling out differential diagnoses. However, given that MD
is usually a benign and self-limited disease, a biopsy does
not seem beneficial to most patients in light of its invasive
nature. A biopsy should therefore be considered only when
the lesion is highly suspected of malignancy or vasculitis, or
only when the lesion does not resolve over an expected
resolution period of four to eight weeks (14).

Management

The standard treatment strategy for MD has not yet been
established because of the paucity of clear evidence. How-
ever, in general, primary MD spontaneously resolves within
four to eight weeks without any special treatment (14, 48).
In some cases, especially in painful MD cases, nonsteroidal
anti-inflammatory drugs can relieve the patient of bother-
some symptoms (49). In cases with severe local pain, surgi-
cal intervention can be considered (45). Some studies have
reported the effectiveness of anticoagulation in the acute
phase of MD (30), with the option of using common medi-
cations for superficial thrombophlebitis, such as prophylactic

or intermediate doses of low-molecular-weight heparin and
subcutaneous  administration of  fondaparinux (2.5
mg) (50, 51). However, the application of anticoagulation
for MD patients remains controversial (45). In secondary
MD, treating the underlying disease is of the highest priority
because MD itself is not life-threatening, while the underly-
ing diseases may lead to a lethal outcome. For example, an
association between breast cancer and MD has been indi-
cated even in male patients (9, 35). The early diagnosis of
breast cancer is crucial from a management perspective. MD
can occur even when the cancer is too small to identify with
a physical examination. Mammography should be consid-
ered in patients of MD on the chest wall (9).

For PMD, a diagnostic and management algorithm has
been reported (14). First, the apparent underlying risks and
the possibility of malignancy and Peyronie’s disease should
be evaluated. Then, the suspected PMD patient should be
kept under observation for four to eight weeks. Prophylactic
antibiotics are not necessary in such cases. Sexual absti-
nence, heparin ointment,
inflammatory drugs (NSAIDs) can be adopted as conserva-
tive therapy, although these options are empirical. If resolu-
tion is still not achieved, ultrasound and a biopsy or antico-
agulation may be considered (15).

For AWS, conservative methods are typically adopted, in-

and oral non-steroidal anti-

cluding physical therapy, range of motion exercises, and
NSAIDs, which may eliminate the symptoms but do not
shorten the duration to resolution (3). However, in 2009, an
effective, noninvasive method termed “manual axial distrac-
tion”, was reported (24). With this method, a practitioner ap-
plies firm digital pressure combined with distraction at vari-
ous points over the fibrous band until the cord ruptures, per-
ceived as a snapping sensation. Among 30 patients with
AWS, 25 (83.3%) were successfully treated at the first ap-
plication. The other five patients achieved resolution during
the third trial. All patients achieved total resolution without
hematoma or cutaneous injury. This approach is therefore
worth attempting if the patient consents. In more severe
cases, some studies have suggested an alternative method of
percutaneous needle cord disruption with fat grafting (52).

The Prognosis

The long-term prognosis of MD has not yet been re-
ported. A previous study noted that 4 patients with chest
MD showed a good clinical course without recurrence for
almost 3 years, while another reported 3 of 23 chest MD pa-
tients continued to suffer from recurrence for 9 years (53).
However, only a few patients with PMD experience chronic
pain and priapism, and almost all are free from symp-
toms (54). With regard to the functional prognosis of PMD,
which is a considerable concern among young patients, a
study on 30 PMD patients reported no permanent deformity
of the penis or erectile dysfunction after 2 months of follow-
up (55). The relationship between MD and other sites of su-
perficial thrombophlebitis remains unclear, but such lesions
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are considered an initial manifestation of generalized throm-
bophlebitis (56). The prognosis of secondary MD therefore
depends on the prognosis of the underlying disease.

Conclusion

MD is a rare disease that manifests as a cord-like indura-

tion beneath the skin. Almost all cases of MD have throm-
bophlebitis. In general, MD is a self-limited, benign disease
that resolves in four to eight weeks without requiring any
specific treatment. Some cases of MD may occur secondary
to an underlying disease, such as vasculitis, a hypercoagula-
tive state, or malignancy. Physicians should correctly iden-
tify MD, evaluate the possible presence of an underlying
disease, and avoid performing unnecessary invasive tests or
treatment.

The authors state that they have no Conflict of Interest (COI).
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