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Abstract Galactography should on-
ly be performed if there is spontane-
ous bloody or serous discharge from
a single lactiferous duct of one
breast. If this is observed, only
pathologic processes instead of nor-
mal breast tissue are removed upon
surgery and there is a close correla-
tion between radiologic results and
pathologic findings. Galactography
localizes intraductal pathologic pro-
cesses precisely and thus contributes
to minimal volume surgery.
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Galactography: an important and highly 
effective procedure

Appearance

Opacification of lactiferous ducts with non-ionic contrast
agent is called galactography [1, 2, 3]. Galactography is
performed as an extension of mammography when nip-
ple discharge is present. It is the only diagnostic proce-
dure that is able to depict and precisely localize small in-
traductal pathologic processes. There are basically two
types of normal lactiferous systems: one that shows re-
petitive arborization extending deeply into the breast tis-
sue with tapered ends, and one with only short side arms
extending from the main duct and showing blunt ends [4,
5]. There are numerous characteristic pathological find-
ings in galactography [1]. The most common finding is
papilloma followed by ectatic ducts and a combination
of both. The least common finding is carcinoma of the
breast [6, 7].

Explanation

The reason for the great difference in appearance of nor-
mal lactiferous ducts (Figs. 1, 2) is not known. Patholog-
ical processes, however, can be explained very well. 

The most common pathological finding in milk ducts
is papilloma, a benign neoplasia originating from the
ductal epithelium. It is a small, round tumor with a
smooth magin. Accordingly, in galactography it appears
as an intraductal, round, well-demarcated lucency [3, 4,
5, 6, 7, 8] that either is small enough to allow complete
opacification of the ductal tree or occludes the duct com-
pletely (Fig. 3). It almost always is located in the major
subareolar ducts and may occur as a solitary lesion or as
a group of small lesions.

Ectatic ducts are quite common. This pathological
finding of smoothly tapering dilated ducts occurs in fi-
brocystic disease and usually affects only one of the
8–12 lactiferous ducts of a breast (Fig. 4). Sometimes a
communicating cyst contributing to discharge is opaci-
fied.
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Fig. 1 Normal lactiferous duct: repetitive arborization tapering in-
to the depth of the breast

Fig. 2 Normal lactiferous duct: short side arms with blunt ends
branching from the main duct. No repetitive arborization

Fig. 3 Bloody nipple discharge. Papilloma in a major subareolar
duct. Round, sharp margin. Total occlusion of the duct

Fig. 4 Alternating serous and bloody and nipple discharge. Ectatic
duct. No further pathology. Surgery is necessary to stop discharge

Fig. 5 Bloody nipple discharge. No pathology on the plain mam-
mogram or on ultrasound. Irregular filling defect characteristic of
intraductal growth of a carcinoma. Pathology: minimally invasive
duct carcinoma in the area of non-filling

Fig. 6 Bloody nipple discharge. No pathology on the plain mam-
mogram or on ultrasound. Irregular contour of duct, partially non-
filling, distortion of architecture characteristic of intraductal
growth of a carcinoma. Pathology: non-invasive duct carcinoma
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There are cases of carcinoma of the breast that, like
the benign lesions discussed, present with nipple dis-
charge and are not visible or poorly visible on mammog-
raphy, ultrasound, or MRI of the breast. They can only
be shown on galactography. Carcinoma presents with an
irregularly margined, distorted, and displaced duct that
shows one or more irregular filling defects thus partially
obliterating the normal ductal pattern (Figs. 5, 6, 7, 8).
Figure 9 shows normal and pathological appearances of
lactiferous ducts. 

Discussion

Nipple discharge is a common problem in women and
demands proper attention by the gynecologist as well as
the radiologist. It is the radiologist’s responsibility to
perform a galactography under strict consideration of the
indication for that exam. It should only be performed if
there is spontaneous serous or bloody discharge from a
single duct of one breast [6, 7, 8, 9, 10]. This makes sure
that upon surgery pathology – and not normal breast tis-
sue – is removed. Discharge that only occurs upon ap-

Fig. 7 Bloody nipple dis-
charge. No pathology on the
plain mammogram or on ultra-
sound. Irregular contour of
duct, partially non-filling, dis-
tortion of architecture charac-
teristic of intraductal growth of
a carcinoma. Pathology: inva-
sive duct carcinoma

Fig. 8 Bloody nipple dis-
charge. Mammogram showed
density near the chest wall. Ga-
lactography was performed to
see if the area of density is the
origin of discharge or if there is
another possible cause of dis-
charge. Galactography shows
that a second focus is not pres-
ent. Irregular duct system near
the chest wall. Extravasation of
contrast media
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plying pressure to the breast or the nipple and discharge
from more than one lactiferous duct usually is not caused
by a local process; thus, the problem cannot be solved by
a local diagnostic and/or surgical procedure.

Spontaneous nipple discharge from one duct, serous
or bloody, is caused by papilloma, ectatic duct, or car-
cinoma of the breast. All three conditions are local enti-
ties. Papilloma and ectatic ducts almost never show a
recognizable change in mammography [11, 12] and
there are numerous carcinomas spreading confined to
the duct that are not visible on mammograms. In these
cases galactography is the only procedure that can char-
acterize and precisely localize the lesion so that it can
be surgically removed with a small volume of tissue [6,
12, 13, 14, 15]. Other methods of localization, such as
injection of blue dye into the duct, is not precise
enough because the dye quickly diffuses into the sur-
rounding tissue. Resection within a small volume of tis-
sue is of particular importance for the benign lesions
[16].

Conclusion

Galactography should only be performed in patients with
spontaneous serous or bloody discharge from a single
lactiferous duct of one breast. If this rule is followed, ga-
lactography yields excellent results with high diagnostic
efficiency and very good correlation to pathology. It thus
contributes substantially to the surgical approach in that
it localizes lesions very precisely. Consequently, both be-
nign and malignant lesions can be removed with the
smallest possible tissue volume leaving the woman with
only a small defect. In the case of diffusely spreading
carcinoma, galactography is able to depict the extent of
spreading more than any other method so that preopera-
tive planning is facilitated.

Fig. 9 Appearance of normal and pathologically altered ducts. In
the upper half the two types of normal ducts and ectatic ducts are
shown (1, 2, 3). The lower half depicts papilloma (4) and two
types of carcinoma (5, 6)

References
1. Bjorn-Hansen R (1965) Contrast mam-

mography. Br J Radiol 38:947–951
2. Cardenosa G, Doudna C, Eklund GW

(1994) Ductography of the breast: tech-
nique and findings Am J Roentgenol
162:1081–1087

3. Fajardo LL, Jackson PJ, Hunter TB
(1992) Interventional procedures in
diseases of the breast: needle biopsy,
pneumocystography and galacto-
graphy. Am J Roentgenol
127:1231–1238

4. Haagensen CD (1986) Diseases of the
breast, 3rd edn. Saunders, Philadelphia,
pp 136–175

5. Hicken NF, Best RR, Hunt HB, Harris
TT (1938) The roentgen visualization
and diagnosis of breast lesions by
means of contrast media. Am J Roent-
genol 39:321–343

6. Peters J, Kirchner J, Jacobi V (2000)
Die Galaktographie: wichtige präoper-
ative Methode für die Mamma-
chirurgie. Zbl Gynäkol 122:44–51

7. Hicken NF (1937) Mammography. 
The roentgenographic diagnosis of
breast tumors by means of contrast 
media. Surg Gynecol Obstet
64:593–603

8. Hou MS, Huang CJ, Huang TJ, 
Chan HM, Wang JY, Liu GC, Wu DK
(1998) Evaluation of galactography for
nipple discharge. Clin Imaging
22:89–94

9. Tabar L, Dean PB, Pentek Z (1983)
Galactography: the diagnostic proce-
dure of choice for nipple discharge.
Radiology 149:31–38

10. Tabar L, Marton Z, Kadas I (1974) 
Galactography in the examination of
secretory breast. Am J Surg
127:282–286

11. Woods ER, Helvie MA, Ikeda DM,
Mandell SH, Chapel KL, Adler DD
(1992) Solitary breast papilloma: com-
parison of mammographic, galacto-
graphic, and pathologic findings. Am
J Roentgenol 159:487–491

12. Baker KS, Davey DD, Stelling CB
(1994) Ductal abnormalities detected
with galactography: frequency of ade-
quate excisional biopsy. Am J Roent-
genol 162:821–824

13. Fröhlich G, Inoue Y (1976) Ergebnisse
der Galaktographie – ein Beitrag zur
Früherkennung des Mammakarzinoms.
Rofo Fortschr Geb Röntgenstr Neuen
Bildgeb Verfahr 124:369–372

14. Kindermann G (1985) Diagnostic value
of galactography in the detection of
breast cancer. In: Zander J, Balzer J
(eds) Early breast cancer. Springer, Ber-
lin Heidelberg New York, pp 136–139

15. Ouimet-Oliva D, Hebert G (1974) 
Galactography: a method of detection
of unsuspected cancers. Am J Roent-
genol 120:55–61

16. Van Zee KJ, Ortega Perez G, Minnard
E, Cohen MA (1998) Preoperative ga-
lactography increases the diagnostic
yield of major duct excision for nipple
discharge. Cancer 82:1874–1880


