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Renal malakoplakia (RM) with secondary hepatic involvement is extremely rare. There are
only two cases reported in literature. We report the first case of RM with secondary hepatic
extension in Korea. A 70-year-old woman had a history of long-term oral steroids intake. A
radical nephrectomy and a segmental hepatectomy were performed under the clinical impres-
sion of a renal cell carcinoma with hepatic extension on the dynamic liver computed tomog-
raphy. The gross specimen revealed a lobulated yellowish-tan, soft mass (9×8×5 cm) with
hepatic involvement in the upper pole of the right kidney. The hematoxylin and eosin, Prucian
blue and von-Kossa stainings, and electron microscopy demonstrated the classical histologic
features of malakoplakia with Von Hansemann histiocytes containing Michaelis-Gutmann bod-
ies. The patient is well 5 months after surgery. This case emphasizes that initial diagnoses can
be difficult because of the rare occurrence of RM and its resemblance to renal cell carcinoma
with hepatic extension.
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Malakoplakia, first described by Von Hansemann in 1901, is
an unusual chronic inflammatory disease and often associated
with E. coli infection in the urinary tract. It can arise in many
organs including the genitourinary tract, the gastrointestinal tract,
lung, skin, brain, vertebra, lymph node, adrenal gland, and so
on; but it most commonly affects the genitourinary tract, espe-
cially the urinary bladder. Malakoplakia is believed to be asso-
ciated with defective phagocytic activity of macrophages, and
therefore, there is a high incidence of malakoplakia in immuno-
compromised patients and in patients with hypogammaglobu-
linemia or autoimmune disorders.

Renal malakoplakia (RM) is uncommon. There are about 70
cases reported in literature,1-17 including four cases in Korea.1-4

Only two cases of RM were found to be associated with secondary
hepatic extension.5,6 There were no such reports in Korea. A clin-
ical presentation of RM usually consists of symptoms related to
urinary tract infection such as fever, flank pain, and pyuria. A
flank mass may clinically or radiologically suggest a malignant
neoplasm such as renal cell carcinoma.

We report a case of RM with secondary hepatic involvement
in a 70-year-old woman who had a history of long term oral st-

eroids intake and was clinically suspected to have a renal cell car-
cinoma.

CASE REPORT

A 70-year-old woman with a two-weeks history of fever, chills,
and right flank pain transferred to our hospital under the clini-
cal suspicion of having renal cell carcinoma. She had a history of
long-term oral steroids intake for degenerative osteoarthritis of
both knee joints and hypertension. She had also received antibi-
otic therapy for the previous symptoms at a local clinic. On admis-
sion, she also complained of productive coughing and anorexia in
addition to fever, chills, and right flank pain. A physical exami-
nation revealed direct tenderness in the right flank area. She had
mild leukocytosis (white blood cells, 12.9×103/mm3) and anemia
(hemoglobin, 9.6 g/dL and hematocrit, 29.6 vol%). The results
of liver and kidney function tests and a urine analysis were with-
in normal limits. No organisms grew in the urine and sputum
cultures. The liver dynamic computed tomography with contrast
enhancement revealed a well-enhanced necrotic multiseptated
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mass extending to the adjacent liver segment VI in the upper pole
of the right kidney (Fig. 1) and small amounts of right pleural
effusion. The pleural effusion was characterized by a pH of 7.5,
a WBC count of 3,050/mL with poly 17%, and an LDH level
of 3,426 ICU on thoracentesis.

The mass was removed by radical nephrectomy and segmental
hepatectomy under the clinical impression of renal cell carcino-
ma with hepatic extension. The mass, including the direct hep-
atic extension, was adherent to the back muscle, diaphragm and

Fig. 1. Liver dynamic computed tomography reveals a well-enhanc-
ing necrotic multiseptated mass in the upper pole of the right kid-
ney (arrow head) with extension to the adjacent liver (arrow).

Fig. 2. The multinodular yellowish tan mass in the upper pole of
the right kidney shows direct extension to the perinephric soft tis-
sue (arrow) and adjacent liver parenchyma (arrow head).

Fig. 3. The mass consists of solid sheets of mononuclear cells with
abundant eosinophilic granular cytoplasm and pale, basophilic,
intracytoplasmic targetoid inclusions (inlet) and various amount
of chronic inflammatory cells.

Fig. 4. (A) Intracytoplasmic inclusions are strongly positivity for iron.
(B) The same inclusions have calcium. (C) Macrophages show PAS
positive intracytoplasmic granules. (D) The same cells are negative
for cytokeratin. (A, Prucian blue stain; B, von-Kossa stain; C, PAS
stain).
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duodenum. It was easily separated from the duodenum, diaphr-
agm and back muscle after adhesiolysis. An excisional biopsy of
the back muscle was also performed.

Grossly, a lobulated multinodular yellowish-tan mass (9×8
×5 cm) with direct extension to the perinephric soft tissue and
adjacent liver parenchyma was present in the upper pole of the
right kidney (Fig. 2). The cut surface of the mass in the kidney
and liver was yellowish-white, and was friable and soft with mul-
tifocally grayish-tan, fibrotic and focally hemorrhagic foci. The
mucosal surfaces of the renal pelvis, calyces and ureter were unre-
markable.

Microscopically, the multinodular mass in the kidney and liver
consisted of solid sheets of mononuclear cells with abundant cyto-
plasm and various amounts of chronic inflammatory cells (Fig.
3). The specimen obtained from the back muscle showed chron-
ic inflammation with mononuclear cells similar to those seen in
the kidney and liver specimens. The mononuclear cells contained
abundant eosinophilic granular cytoplasm and pale, basophilic,
intracytoplasmic targetoid inclusions (Fig. 3, inlet), which cor-
responded to the so-called “Von Hansemann”histiocytes with
Michaelis-Gutmann bodies (M-G bodies). The M-G bodies show-
ed strong positivity for iron (Prucian blue) (Fig. 4A) and calcium
(von-Kossa) (Fig. 4B) stainings. The histiocytes also showed nu-
merous PAS positive intracytoplasmic granules (Fig. 4C), but the
cells were negative for cytokeratin (Fig. 4D). An ultrastructural
examination of the formalin fixed tissue specimen from the mass

revealed some histiocytes with abundant phagolysosomes contain-
ing swirling membranes, myelin figures, and haphazardly dis-
tributed hydroxyapatite spicules, and other histiocytes with M-G
bodies in varying stages of development and degrees of miner-
alization (Fig. 5). Neither well-formed bacteria nor bacterial
residue were found in the phagolysosomes.

The patient was treated with multiple antibiotics including
1 gm of claforan, 500 mg of flagyl, and 1 gm of cefotazol during
admission, and was treated with 200 or 250 mg of ciprofloxacin
alone after she was discharged from the hospital. She also received
5 mg of prednisolone for primary adrenal insufficiency. She is alive
and well 5 months after surgery.

DISCUSSION

Malakoplakia is a distinctive and unusual inflammatory lesion
composed of histiocytes known as Von Hansemann cells, which
contain the characteristic laminated intra- or extracytoplasmic
inclusions, or so-called M-G bodies. Malakoplakia involves a vari-
ety of organs, but most commonly affects the urinary tract. More
than 50% of cases occur in the urinary bladder. Malakoplakia of
the genitourinary tract primarily affects women, with a peak in-
cidence in the fifth decade; and it shows a high incidence in pa-
tients with chronic urinary tract infection, immunocompromised
conditions (immune deficiency syndromes, autoimmune disor-
ders and steroid therapy), and systemic diseases (tuberculosis and
carcinomas). Malakoplakia of the upper genitourinary tract has
a more aggressive course, and the treatment of RM usually re-
quires a surgical procedure such as nephrectomy. The RM is an
uncommon occurrence and only about 70 cases have been report-
ed in literature,1-17 including four cases in Korea.1-4 It usually aff-
ects the renal cortex, but can extend to the renal papillae and per-
inephric soft tissue. The RM with hepatic extension is extreme-
ly rare, and there are only two cases reported in literature (Table
1).5,6 In both cases,5,6 the patients were preoperatively diagnosed
as having a renal tumor with involvement of the liver and duo-
denum. The RM can be unifocal or multifocal and unilateral or
bilateral. Multifocal cases have been reported to occur in 75% of
the cases with bilateral RM.7 Acute renal failure or rapid deter-
ioration of an already compromised renal function can occur in
cases with bilateral RM.8,9

A preoperative diagnosis of RM is difficult, and the final diag-
nosis of RM is established by a pathologic examination with pa-
thognomonic findings such as M-G bodies in the histiocytes of
resection specimens. A clinical presentation such as chronic pyel-

Fig. 5. Ultrastructural study reveals a Michaelis-Gutmann body and
surrounding matrix containing haphazardly distributed hydroxya-
patite spicules (original magnification ×25,000).
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onephritis can suggest the diagnosis of RM, but RM can be per-
ceived as a renal palpable mass. Imaging studies such as intrave-
nous pyelography, ultrasonography, arteriography, and comput-
ed tomography often indicate a neoplastic lesion rather than an
inflammatory lesion as seen in this case. Currently, the Galli-
um-67-citrate (67Ga) scanning is considered to be a noninvasive
diagnostic tool for diagnosing RM when it shows intense and
persistent renal parenchymal uptakes in patients with histories
of chronic urinary tract infection.10,11 Other differential diagnoses
include diffuse pyelonephritis, interstitial nephritis, vasculitis,
amyloidosis and renal lymphoma.11 Serial 67Ga scans can also pro-
vide an objective endpoint of a prolonged antimicrobial therapy
by demonstrating progressive decreases of uptakes over time.11

Cases of RM diagnosed by fine needle aspiration (FNA) cytolo-
gy have also been reported. FNA cytology can be used as a less
invasive preoperative diagnostic method than open biopsy or
nephrectomy.12

Malakoplakia is usually related to E. coli infection and consid-
ered to be associated with impaired intracellular bactericidal activi-
ty in monocytes. The pathogenesis of this phenomenon may be
associated with low levels of cyclic GMP and a poor release of beta-
glucuronidase18 or alteration of the ratio between cyclic GMP and
AMP.19 The formation of M-G bodies may be directly related to
the presence of intact bacteria or bacterial cellular debris in the
cytoplasm and phagolysosomes of macrophages. However, most
cases of RM have failed to demonstrate their presence as in this
case. The chemical analysis of the experimentally produced M-G
bodies and those in human disease by X-ray microprobe analy-
sis suggested that an accumulated glycolipid of bacteria within
macrophages may be the initial stimulus for the morphogenesis
of M-G bodies.20

To the best of our knowledge, this is the first case of RM with
hepatic involvement in Korea. Despite the characteristic histo-
logic features, this case emphasizes that initial diagnoses can be

difficult because of the rare occurrence of RM and its resemblance
to renal cell carcinoma with hepatic extension.
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