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Abstract

Background: Renal malakoplakia is a rare chronic granulomatous
inflasmmatory disorder characterized by defective macrophage function. It
typically occurs in immunocompromised patients with recurrent urinary tract
infections. We present a case of renal malakoplakia in a diabetic patient who
progressed to nephrectomy despite initial conservative management.

Case presentation: A 57-year-old female patient with a medical history of
insulin-dependent type 2 diabetes mellitus was admitted to the hospital with
symptoms including fever, left flank pain, and dysuria. A physical examination
revealed a tender left lumbar mass. Laboratory investigations revealed a
leukocytosis (16, 500/mm?), elevated C-reactive protein (142 mg/L), and preserved
renal function. A urine culture revealed the presence of multidrug-resistant
Escherichia coli (310°CFU/mL). A subsequent Computed Tomography (CT) scan
revealed an enlarged left kidney with a 9 x 6 cm multiloculated subcapsular
collection, causing significant parenchymal compression, along with two non-
obstructive inferior pole calculi. The initial management strategy encompassed
ultrasound-guided percutaneous drainage and targeted antibiotic therapy,
with the latter being contingent upon bacterial sensitivities. Notwithstanding the
patient’s positive clinical recovery, Technetium-99m Dimercaptosuccinic Acid
((99m)Tc-DMSA) renal scintigraphy performed four weeks after the episode
revealed a non-functional left kidney, exhibiting a 15% differential function.
Following a multidisciplinary discussion, a total left nephrectomy was performed.
A histopathological examination revealed extensive replacement of renal
parenchyma by polymorphous inflammatory infiltrate with pathognomonic
Michaelis-Gutmann bodies. These bodies are spherical, basophilic, perinuclear
inclusions that demonstrate strong positivity for Periodic Acid-Schiff and Perls
stains. The postoperative course was complicated by self-limited lymphorrhage.
At the 3-month follow-up, the patient reported complete resolution of symptoms
and remains under nephrological surveillance.

Conclusion: This case underscores the diagnostic challenges posed by
renal malakoplakia, a condition that can present with a wide spectrum of
mimics, including infectious and neoplastic processes. Early diagnosis and
prolonged antibiotic therapy with agents capable of intracellular penetration
may preserve renal function; however, nephrectomy remains necessary when
irreversible parenchymal damage has occurred. Diabetes mellitus has been
identified as a significant risk factor for malakoplakia development through
impaired leukocyte function.
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Introduction

Malakoplakia, a term derived from the Greek words
“malakos” (soft) and “plakos” (plaque), is an uncommon
chronicgranulomatous inflammatory disorder firstdescribed
by Michaelis and Gutmann in 1902 [1]. While the condition
primarily affects the genitourinary tract, renal parenchymal
involvement is a particularly rare manifestation that
predominantly affects middle-aged women, with a female-
to-male ratio of 3:1 [2].

As a diagnostic challenge, its primary teaching point lies
in its ability to mimic neoplastic processes while causing
silent, irreversible parenchymal destruction despite
apparent clinical recovery. Although global renal function
often remains stable, as reflected by serum creatinine levels,
due to contralateral compensation, the affected kidney may
lose its functional viability entirely. This underscores the
necessity for a shift from purely clinical monitoring to early
histopathological and functional evaluation to preserve renal
health.

The pathogenesis of malakoplakia is characterized
by defective macrophage bactericidal function, resulting
in incomplete digestion of phagocytosed bacteria, most
commonly Escherichia coli [3]. This phenomenon results
in the accumulation of partially degraded bacterial
remnants within macrophages, leading to the formation
of characteristic intracytoplasmic inclusions known as
Michaelis-Gutmann bodies. These distinctive structures are
indicative of calcospherites, which are composed of calcium
and iron deposits encircling incompletely digested bacterial
fragments [4].

Risk factors for malakoplakia include
immunocompromised states such as organ transplantation,
malignancy, autoimmune disorders, and diabetes mellitus
[5,6]. The association with diabetes mellitus is particularly
salient, as hyperglycemia impairs leukocyte function,
creating a permissive environment for persistent bacterial
infection and subsequent malakoplakia development [7].

Renal parenchymal malakoplakia has historically been
associated with a poor prognosis, characterized by high
mortality rates. Nevertheless, significant advancements in
diagnostic imaging, early tissue diagnosis, and antimicrobial
therapy (particularly fluoroquinolones and other agents
with intracellular penetration) have resulted in substantial
improvements in patient outcomes [8]. However, cases
exhibiting significant parenchymal destruction may
necessitate nephrectomy [9].

We hereby present a case of renal malakoplakia in a
diabetic patient, which illustrates the clinical presentation,
diagnostic approach, and therapeutic decision-making in this
rare entity.
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Case presentation

A 57-year-old female patient with a long-standing
medical history of insulin-dependent type 2 diabetes mellitus
was admitted to our institution with symptoms including
fever, left flank pain, and persistent dysuria. The patient
reported chronic, recurrent lumbar discomfort for which
she had previously neglected to seek medical intervention.
The patient denied symptoms of hematuria, weight loss, or
constitutional symptoms beyond fever.

A physical examination of the patient revealed that their
hemodynamic status was stable, with normal vital signs
apart from fever. The general condition appeared to be
satisfactory. A thorough abdominal examination revealed a
palpable left lumbar mass on deep palpation, accompanied
by a positive renal contact sign. A thorough examination of
the pelvis revealed no indications of gynecological pathology.

Laboratory investigations confirmed a systemic
inflammatory response. A complete blood count revealed
a leukocytosis of 16,500/mm3, with a predominance of
85% neutrophil. C-reactive protein levels were found to
be significantly elevated at 142 mg/L. Renal function was
maintained, as indicated by a serum creatinine level of 9
mg/L and an estimated glomerular filtration rate of 78 mL/
min/1.73m?

A urinalysis revealed the presence of pyuria and
bacteriuria. A urine culture revealed the presence of
multidrug-resistant Escherichia coli (E. coli) (>10°CFU/
mL). Consequently, specialized testing for Mycobacterium
tuberculosis yielded a negative result, thereby excluding the
diagnosis of tuberculous pyelonephritis from the differential
diagnosis.

A subsequent Computed Tomography (CT) imaging of the
abdomen and pelvis revealed an enlarged left kidney with a
9 x 6 cm multiloculated subcapsular collection characterized
by a thick, enhancing wall with internal septations, causing
a ‘mass effect’ that compressed the collecting system
without causing downstream ureteral obstruction. Two
non-obstructive calculi were identified in the inferior pole,
measuring 9 millimeters and 3 millimeters, respectively,
with attenuation of 274 Hounsfield Units (HU), consistent
with calcium-containing stones. It is noteworthy that there
was an absence of evidence indicative of collecting system
dilatation or ureteral obstruction (Figure 1).

The initial management strategy combined ultrasound-
guided percutaneous drainage of the subcapsular collection
with empiric intravenous antibiotic therapy. Following
the identification of multidrug-resistant E. coli (which
demonstrated resistance to amoxicillin-clavulanate,
ciprofloxacin, and trimethoprim-sulfamethoxazole),
antimicrobial treatment was tailored based on sensitivity
patterns. The therapy was narrowed to intravenous cefepime
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Figure 1: Axial contrast-enhanced CT scan of the abdomen.

The images reveal an enlarged left kidney with a 9 x 6 cm multiloculated subcapsular collection. This collection causes significant
compression of the renal parenchyma and lamination of the calyceal groups. No evidence of collecting system dilatation or ureteral

obstruction is noted.

(2g every 12 hours), as the isolate remained sensitive to both
cefepime (MIC < 1 pg/mL) and amikacin. Consequently, the
patient showed a favorable clinical response characterized
by the resolution of fever and flank pain, accompanied by a
marked decrease in inflammatory markers.

Despite the evident clinical and biological recovery,
concerns regarding long-term renal function persisted. A
Technetium-99m dimercaptosuccinic acid (99mTc-DMSA)
renal scintigraphy was performed four weeks after the
episode to assess differential renal function. The study
revealed a non-functional left kidney, which contributed
a mere 15% of total renal function, indicating severe
irreversible parenchymal damage (Figure 2).

Following a comprehensive review, the case was
presented to a multidisciplinary team comprising
nephrologists, urologists, infectious disease specialists, and
radiologists. Given the clinical complexity, the decision was
made to proceed with a total left nephrectomy. This surgical
intervention was justified by three critical factors: the severe
and irreversible loss of renal function (demonstrated as
<20% differential function on scintigraphy), the persistent
risk of recurrent sepsis in an immunocompromised diabetic
host, and the diagnostic necessity to definitively exclude an
underlying malignancy.

A total laparoscopic left nephrectomy was performed.
The intraoperative course was uneventful, with no
significant technical difficulties encountered. Postoperative
complications manifested briefly in the form oflymphorrhage.
This issue was addressed through a conservative

https://doi.org/10.29328/journal.jcmei.1001046

management approach, which included bed rest and
compression. Following these interventions, lymphorrhage
resolved without the need for further treatment. The patient
did not require surgical re-intervention or blood transfusion.

The histopathological examination of the surgical
specimen yielded the definitive diagnosis. Gross examination
revealed an enlarged kidney with extensive parenchymal
destruction and replacement by inflammatory tissue. The
subcapsular collection was found to contain purulent
material (Figure 3).

Microscopicexaminationrevealed significantreplacement
of normal renal parenchyma by a diffuse and nodular
polymorphous inflammatory infiltrate. The infiltrate was
predominantly composed of lymphocytes and histiocytes.
The histiocytes manifested an abundance of eosinophilic
cytoplasm, a hallmark feature of von Hansemann cells.

The diagnosis was confirmed by the presence of
Michaelis-Gutmann bodies, which are spherical, basophilic,
perinuclear inclusions with a characteristic “target-like” or
“owl’'s eye” appearance within the histiocytic cytoplasm.
These inclusions exhibited a strong positivity for Periodic
Acid-Schiff (PAS) stain, thereby indicating their glycoprotein
content. Furthermore, the Perls Prussian blue stain for iron
exhibited a strong positive reaction, thereby confirming
the presence of iron deposits within the calcospherites
(Figure 4).

Notably, the absence of granulomatous inflammation,
indicative of mycobacterial or fungal infection, was observed.
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Figure 2: (99m)Tc-DMSA renal scintigraphy. Functional imaging was performed four weeks after the initial acute episode. The scan
demonstrates a severely hypo-functional left kidney, contributing only 15% to the total differential renal function. These findings
indicate irreversible parenchymal damage despite the patient’s clinical and biological recovery.

Figure 3: Gross examination of the total left nephrectomy specimen. The
surgical specimen shows an enlarged kidney with extensive destruction
of the normal architecture. The parenchyma is largely replaced by
yellowish-tan inflammatory tissue, and the subcapsular space contains
residual purulent material.

No malignancies were identified, precluding the possibility of
renal cell carcinoma or other neoplastic processes from the
differential diagnosis.

At the three-month postoperative follow-up, the patient
reported a complete resolution of symptoms, including
flank pain and dysuria. After the initial infection, the patient
did not manifest any additional episodes of urinary tract
infection. The patient is undergoing regular nephrological
surveillance to optimize management of her solitary right
kidney and ensure adequate glycemic control to prevent
further complications. Renal function has remained stable,
with serum creatinine levels measuring 10 mg/L (Table 1).

Figure 4: Histopathological examination of the renal parenchyma.

(A) Low-power view (H&E): Extensive infiltration by a sheet of histiocytic
cells mingled with polymorphonuclear neutrophils and plasma cells
(left), replacing the normal renal architecture (right). (B) Medium-power
view (H&E): High concentration of von Hansemann cells, identified
as large histiocytes with abundant, granular eosinophilic cytoplasm.
(C) High-power view (H&E): Detailed view of histiocytes containing
eosinophilic intracytoplasmic inclusions (von Hansemann cells) and
pathognomonic Michaelis—-Gutmann bodies. The latter appear as small,

basophilic, rounded intracytoplasmic inclusions.

Discussion

This case illustrates several important aspects of renal
malakoplakia, a rare but clinically significant entity that
poses diagnostic and therapeutic challenges.

The pathogenesis of renal malakoplakia is centered on
defective macrophage bactericidal function, specifically
characterized by impaired phagolysosomal digestion. The

https://doi.org/10.29328/journal.jcmei.1001046
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Table 1: Clinical timeline, interventions, and diagnostic investigations.

Timing

Clinical Event / Intervention

Key Investigations & Results

Day 1 Admission: Fever, left flank pain, and dysuria.

WBC: 16,500/mm?; CRP: 142 mg/L. CT scan: 9 x 6 cm multiloculated subcapsular

collection.

Day 2 Initial Management: Ultrasound-guld'ed' p.ercutaneous drainage and empiric IV Drainage of purulent material.

antibiotics.

Day 4 Targeted Therapy: Antibiotic narrowing based on sensitivity patterns. Urine Culture: MDR E. coli (>10° CFU/mL), sensitive to Cefepime (MIC < 1 pg/mL).
Week 4 Functional Assessment: Clinical and biological recovery noted. (99m)Tc-DMSA Scintigraphy: Non-functional left kidney (15% differential function).
Week 6 Surgical Intervention: Multidisciplinary team decision for total laparoscopic Histopathology: Presence of von Hansemann cells and pathognomonic Michaelis-

left nephrectomy. Gutmann bodies.
Month 3 Follow-up: Complete resolution of symptoms. Stable renal function (Creatinine: 10 mg/L) under nephrological surveillance.

prevailing theory posits that affected macrophages exhibit
reduced cyclic Guanosine Monophosphate (cGMP) levels
and impaired microtubule assembly, leading to incomplete
bacterial killing. This phenomenon enables bacterial antigens,
particularly those derived from E. coli, to persist within the
cells and induce a persistent inflammatory response [2].

In our case, the presence of persistent Lipopolysaccharide
(LPS) from incompletely digested E. coli fragments likely
triggered prolonged inflammatory cascades. Furthermore,
recent insights suggest that the Sirtuin 1 (SIRT1) pathway,
which regulates macrophage inflammatory responses, may
hold significant clinical relevance. In a diabetic host like
our patient, hyperglycemia-induced SIRT1 downregulation
could theoretically exacerbate macrophage dysfunction
by preventing the transition from a pro-inflammatory to
a reparative phenotype, thereby accelerating irreversible
parenchymal fibrosis.

This molecular environment, combined with the patient’s
insulin-dependent diabetes mellitus, a well-recognized
risk factor, creates a permissive setting for malakoplakia
development. Diabetes impairs multiple aspects of immune
function, including neutrophil chemotaxis, phagocytosis, and
intracellular killing, while hyperglycemia fosters a conducive
environment for bacterial proliferation [5-7].

The hallmark of this disorder is the formation of
pathognomonic Michaelis-Gutmann bodies. These structures
develop when partially digested bacterial fragments
accumulate within phagolysosomes, creating a focal point for
calcium and iron deposition [4]. The resulting calcospherites
manifest as concentrically laminated, basophilic inclusions
that serve as the definitive diagnostic marker for the
condition.

Renal Parenchymal Malakoplakia (RPM)isarare condition
that manifests with nonspecific symptoms, including fever,
flank pain, and recurrent urinary tract infections. These
symptoms often overlap with those of other conditions, such
as pyelonephritis, renal abscess, or even renal malignancy
[8]. This diagnostic ambiguity frequently results in delayed
recognition.

Radiographic findings are similarly nonspecific. Typically,
Computed Tomography (CT) scans reveal enlarged kidneys

https://doi.org/10.29328/journal.jcmei.1001046

with focal or diffuse low-attenuation lesions that may be
misinterpretedasabscesses,tumors,orxanthogranulomatous
pyelonephritis [9]. The presence of subcapsular collections,
as observed in this case, further complicates the differential
diagnosis process.

A definitive diagnosis necessitates a histopathological
examination that demonstrates the characteristic triad of:
The presence of von Hansemann cells, characterized by
their eosinophilic cytoplasm, was observed. Additionally,
Michaelis-Gutmann bodies were identified, along with
positive PAS and iron staining [10-12]. While percutaneous
renal biopsy is a reliable method for establishing a diagnosis,
the focal nature of the lesions may result in sampling error.
In cases where a definitive diagnosis is uncertain or there
is a high suspicion of malignancy, surgical excision may be
necessary for a definitive diagnosis, as was the case in the
patient presented.

The differential diagnosis of renal malakoplakia
encompasses a range of conditions that may present with
analogous clinical and radiographic characteristics.

Xanthogranulomatous pyelonephritis is the most
significant differential diagnosis [11]. This chronic
inflammatory condition manifests similarly to recurrent
urinary tract infections and may demonstrate analogous
imaging findings. Histologically, both conditions feature
lipid-laden macrophages; however, xanthogranulomatous
pyelonephritis is distinguished by the absence of Michaelis-
Gutmann bodies. It is noteworthy that these two conditions
have been documented to coexist within the same patient, as
reported in the extant literature.

It is imperative to rule out renal cell carcinoma,
particularly in cases that present with renal masses. The
imaging characteristics of these conditions may overlap,
and a definitive diagnosis often requires histopathological
examination.

Renal abscess can present with similar clinical features
and imaging findings. However, abscesses generally exhibit
more pronounced rim enhancement and may be associated
with gas formation in cases of gas-forming organisms.

In endemic regions or among immunocompromised
individuals, the consideration of tuberculous pyelonephritis
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is particularly relevant. The presence of caseating granulomas
on histological examination serves as a distinguishing
characteristic between tuberculosis and malakoplakia.

In our patient, several specific findings helped navigate
the complex differential diagnosis:

* Xanthogranulomatous Pyelonephritis (XGP): While
the CT scan showing a multiloculated mass and the presence
of calculi initially suggested XGP, the definitive absence of
Michaelis-Gutmann bodies in the surgical specimen ruled
this out.

* Renal Cell Carcinoma (RCC): The rapid clinical
onset and the purulent nature of the collection drained
percutaneously were less typical for RCC, although the renal
mass appearance required histopathological exclusion.

* Tuberculous Pyelonephritis: This was explicitly
ruled out by negative specialized testing for Mycobacterium
tuberculosis and the absence of caseating granulomas on
histology.

The optimal management of renal malakoplakia remains
controversial due to the rarity of the condition and the
paucity of randomized controlled trials. Treatment strategies
encompass antimicrobial therapy, immunomodulation, and
surgical intervention.

Antimicrobial therapy is the foundation of medical
management. Agents demonstrating effective intracellular
penetration are preferable, as they are capable of
reaching bacteria sequestered within macrophages
[2,8]. Fluoroquinolones (ciprofloxacin, levofloxacin) and
trimethoprim-sulfamethoxazole have demonstrated efficacy
in multiple case reports and series. In recent studies,
azithromycin has demonstrated significant potential due to
its substantial intracellular accumulation and its effectiveness
against Gram-negative organisms. The duration of treatment
typically ranges from several weeks to months, with some
cases necessitating prolonged suppressive therapy. In this
case, the isolated multidrug-resistant E. coli required targeted
therapy with intravenous cefepime. While cefepime was
selected based on the identified multidrug-resistant E. coli
sensitivity, its role in the clinical outcome should be framed
within broader literature-based considerations rather than
as a definitive cause of treatment failure. Although cefepime
effectively addressed the systemic inflammatory response,
its relatively lower intracellular penetration compared to
fluoroquinolones may have limited the eradication of bacteria
sequestered within macrophages. However, other clinical
factors likely contributed to the progression, including
the severity of the initial parenchymal compression by the
subcapsular collection and the patient’s underlying diabetic
microangiopathy, which might have compromised local drug
delivery and tissue recovery. This pharmacological limitation,
combined with the 85% loss of renal function shown on

https://doi.org[10.29328/journal.jcmei.1001046
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the DMSA scan, reinforced the necessity of nephrectomy to
remove the persistent inflammatory focus.

Adjunctive immunomodulatory therapies have been
employed in select cases. The administration of cholinergic
agonists, such as bethanechol, has been proposed as a method
to enhance intracellular cGMP levels, thereby theoretically
improving the functionality of macrophages. Ascorbic acid
(vitamin C) has also been proposed to enhance bacterial
killing. Nevertheless, the extant evidence supporting these
interventions remains limited to case reports. In our case,
adjunctive immunomodulatory therapies were not pursued,
given the severe and irreversible parenchymal destruction.
The 85% loss of differential renal function rendered
conservative medical optimization futile, making surgical
clearance the only viable definitive treatment.

Surgical intervention, ranging from percutaneous
drainage to nephrectomy, may be necessary in several
scenarios, including the following: failure of medical therapy,
extensive parenchymal destruction with a non-functional
kidney, diagnostic uncertainty with concern for malignancy,
or complications such as abscess formation or hemorrhage

[9].

In this particular instance, the decision to proceed with
nephrectomy was multifactorial. Despite an initial clinical
improvement with drainage and antibiotics, functional
imaging revealed severe irreversible parenchymal damage
with only 15% differential function. The patient’s non-
functional renal status, in conjunction with the potential
for recurrent infection and the diagnostic uncertainty that
preceded histopathological confirmation, served as the
rationale for the surgical excision procedure. This approach
aligns with the findings in the extant literature, suggesting
that nephrectomy may be an appropriate treatment
option for unilateral disease with a non-functional kidney,
particularly in cases where medical therapy has failed to
achieve resolution [9-11].

Historically, renal parenchymal malakoplakia has been
associated with a poor prognosis, with mortality rates
frequently exceeding 50% [2]. However, contemporary series
report significantly improved outcomes, likely reflecting
earlier diagnosis, effective antimicrobial therapy, and
better supportive care [8]. In many cases, patients treated
with appropriate antibiotics, particularly fluoroquinolones,
demonstrate favorable outcomes with preservation of renal
function.

The pattern of renal involvement has been demonstrated
toinfluence prognosis. Unifocal diseaseis generally associated
with a more favorable prognosis in comparison to multifocal
or bilateral involvement. Early diagnosis and treatment
initiation before extensive parenchymal destruction occurs
are critical for renal preservation.
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For patients requiring nephrectomy, long-term outcomes
are generally favorable provided the contralateral kidney
functions normally [9,11,12]. However, these patients require
ongoing nephrological surveillance, particularly those with
underlying conditions such as diabetes that increase the risk
for chronic kidney disease progression.

The patient’s positive 3-month outcome, characterized
by complete symptom resolution and stable renal function,
is encouraging. Ongoing surveillance must be maintained in
order to monitor for the potential occurrence of complications
and to optimize the management of the patient’s solitary
kidney.

This case contributes to the literature by illustrating
a paradoxical clinical trajectory: a successful clinical
and biological recovery following drainage and targeted
antibiotics, which masked a complete and irreversible
functional loss of the kidney. Unlike many reported cases
where treatment response is judged by symptom resolution,
our findings emphasize the critical role of early functional
imaging (DMSA scan) in revealing underlying parenchymal
destruction that persists despite clinical improvement.

Conclusion

Renal malakoplakia is a rare but significant
etiology of renal parenchymal disease, particularly in
immunocompromised patients with recurrent urinary tract
infections. This case underscores several pivotal clinical
lessons. Firstly, malakoplakia should be considered in
the differential diagnosis of renal masses or collections
in patients with diabetes mellitus and recurrent E. coli
urinary tract infections. A definitive diagnosis necessitates
histopathological evidence of Michaelis-Gutmann bodies, as
substantiated by characteristic Periodic Acid Schiff (PAS)
staining and iron staining. Early diagnosis and prolonged
antibiotic therapy with intracellular-penetrating agents may
preserve renal function; however, nephrectomy remains
necessary when irreversible parenchymal damage has
occurred. Patients with solitary kidneys after nephrectomy
for malakoplakia require continuous nephrological
surveillance and optimization of underlying conditions, such
as diabetes mellitus. The optimal management of complex
cases is contingent upon multidisciplinary team discussion.
As diagnostic awareness increases and antimicrobial therapy
improves, the prognosis for renal malakoplakia continues to
improve. Nevertheless, the primary focus should remain on
the prevention of such complications through the effective
management of underlying health conditions and the timely
treatment of urinary tract infections.
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