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Lunate bone loss associated with Chlamydia pneumoniae infection
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ARTICLE INFO ABSTRACT
Keywords: Respiratory pathogens such as Chlamydia pneumoniae may activate osteoclast cells, thereby
Lunate bone loss inducing bone resorption and joint inflammation. Herein is a case report of a young man with

Bone loss infection

misdiagnosed persistent wrist pain without any major trauma. Investigation of the patient’s
Chlamydia pneumonia

medical history confirmed a recent systemic C. pneumoniae infection. Preoperative X-ray and
magnetic resonance imaging (MRI) showed a substantial decrease in cancellous lunate bone
compactness. A stepwise approach was undertaken considering the rapid onset of bone devas-
cularisation and the clinical presentation. Wrist arthroscopy confirmed extensive joint inflam-
mation associated with decreased osteochondral lunate solidity. Microbiological examination
excluded joint infection. Histological analysis showed a diffuse inflammatory infiltration. Tem-
porary mediocarpal K-wire stabilization and synovectomy were performed. Postoperative MRI
confirmed lunate bone revascularization. At 6 and 12 months’ follow-up the young man was pain-
free and had good recovery of range of motion. In vitro and in vivo studies demonstrate that
inflammatory conditions may promote osteoclast cell activity and induce bone resorption.
Moreover, infection with C. pneumoniae could activate specific “osteoporotic” bone pathways. To
the authors’ knowledge, this is the first published case report of specific lunate bone loss induced
by systemic C. pneumoniae infection. The authors proposed an etiologic explanation, and a
stepwise approach was associated with good outcome.

Introduction

Bone is a living tissue under constant reconstruction through a balance between bone resorption and bone formation. Microor-
ganisms such as Staphylococcus aureus, Salmonella, and Actinobacillus actinomycetemcomitans have been reported to increase the bone
resorption activity of osteoclast cells [1-3].

Chlamydia pneumoniae is a respiratory pathogen that has been shown to disseminate through peripheral blood mononuclear cells
and localize in extrapulmonary sites, such as synovial tissue and bone. Studies have demonstrated that C. pneumoniae infection is
associated with the development of inflammatory joint disease [4,5]. Moreover, in 2012, Di Pietro et al. reported high rates of
C. pneumoniae DNA in osteoporotic bone cells, with an increase in specific interleukins (IL-6, IL1f) [6]. To the authors’ knowledge, this
is the first published case report of specific bone loss at the wrist joint induced by systemic C. pneumoniae infection.
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Fig. 1. X-ray after the minor trauma shows no bone lesion or lunate vascular damage.

Fig. 2. X-ray 4 weeks after the minor trauma shows lunate bone erosion associated with VISI deformity.
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Fig. 3. Preoperative MRI shows decrease in cancellous lunate bone compactness and vascularity (white arrows).

Case report

A 16-year-old male presented at our department with persistent pain of the dorsal right wrist, particularly in maximum extension,
with pain localized between the scaphoid and lunate bone. He reported a minor wrist trauma in maximum extension had occurred four
weeks previously. Wrist X-ray conducted immediately after this minor wrist trauma did not show any fracture, direct or indirect signs
of ligament lesions or bone damage (Fig. 1). Another X-ray four weeks later, when the patient had been brought to our attention
because of persistent wrist pain, showed lunate bone erosion associated with volar intercalated segment instability (VISI) (Fig. 2). MRI
was performed to better investigate the wrist joint and vascular lunate supply. The results of MRI excluded any ligament-associated
lesions and showed a decrease in cancellous lunate bone compactness similar to that seen with Kienbock disease (Fig. 3). The sud-
den onset of pain following a minor trauma, the young age of the patient, the absence of any previous type of pain or functional
limitation at wrist level and the absence of any direct or indirect sign of lunate bone lesions on previous X-ray led us to further
investigate the patient’s medical history. Two days after the wrist trauma, the patient developed fever and arthralgia, with a serum
white blood cell (WBC) count of 5920/pL and CRP (C-reactive protein) of 4.89 mg/L. He was initially discharged with a broad-
spectrum antibiotic. Five days later the patient was hospitalized because of persistent and increasing fever. Blood tests showed
increased WBC count (7480/pL) and CRP (27.3 mg/L). Chest X-ray and serum IgM level confirmed the diagnosis of pneumonia due to
C. pneumoniae infection. Any other infections were ruled out. The patient was discharged after seven days of intravenous specific
antibiotic therapy (clarithromycin) with complete remission of signs and symptoms except for persistent wrist pain.

Considering the non-linear history of pain development, the young age of the patient and the aspect of the lunate bone on MRI, the
authors decided to use a stepwise approach. Wrist arthroscopy was conducted using standard wrist portal 3-4/6 U and midcarpal
ulnar/midcarpal radial portals (MCU/MCR) to check the quality of the bone, ligament and articular surface and to assess the general
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Fig. 4. Arthroscopic radiocarpal view. The probe easily disrupts the lunate cartilage surface and a significant decrease in lunate cancellous bone is
observed (asterisks).

condition of the wrist joint. Extensive and diffuse inflammatory synovitis involving the soft tissue around the lunate bone was observed
at the radiocarpal and midcarpal level. No associated ligament lesion was found. The radial joint surface was undamaged. The
arthroscopic aspect of lunate cartilage was normal but there was extensive synovitis around the lunate surfaces. Decreased osteo-
chondral lunate solidity was observed on assessment of the cartilage lunate surface using the probe. Moreover, the lunate cartilage
surface was easily disrupted with the probe, indicating a significant decrease of lunate cancellous bone analogous to osteoporotic bone
loss (Fig. 4). Arthroscopic histological and microbiological synovial samples were taken, and debridement of inflammatory synovial
tissue and copious joint space washes were performed. The lunate was temporarily stabilized with a luno-triquetral K-wire and the
pressure on the lunate bone surface was reduced by a temporary capitate-scaphoid K-wire. The wrist was immobilized for four weeks
and then the K-wires were removed.

The microbiological synovial examination was negative for joint infection. The histological sample showed a diffuse inflammatory
infiltration with numerous macrophages and mononuclear cells. The patient underwent clinical checks at four weeks postoperatively
(at which time the K-wire was removed) and then again at eight weeks. At six-months’ follow-up, MRI confirmed the lunate revas-
cularization with an initial asymptomatic VISI deformity (Fig. 5). The patient was pain-free and had complete range of motion (ROM)
(Fig. 6) and returned to sport and daily life activities.
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Fig. 5. Postoperative MRI confirms lunate revascularization.

Discussion

Chlamydia pneumoniae infection starts in the respiratory tract and usually disseminates in the blood via macrophages (a common
reservoir) and peripheral blood mononuclear cells. This microorganism survives in macrophages and in tissues including synovial
tissue and bone [4,5].

In vitro [7] and in vivo [6] studies demonstrate that an inflammatory condition may promote the recruitment of macrophages and
peripheral blood mononuclear cells in synovial and bone tissues, stimulating the production of interleukins (IL-6, IL-1 and TNF-x). In
these tissues, the inflammation induced by C. pneumoniae infection elicits a soluble receptor activator of nuclear factor (NF)-kB ligand
(sRANKL)-pathway-mediated osteoclast activity. The osteoclasts could create an “osteoporotic” condition with decreased cancellous
bone solidity [8,9]. Herein is reported the case of a young patient affected by pneumonia due to C. pneumoniae confirmed by blood
serum test, chest X-ray and medical history. The patient reported persistent wrist pain following a minor wrist trauma that had no signs
of fracture or damage on X-ray. MRI highlighted substantially decreased cancellous bone solidity of the lunate bone; however,
Kienbock disease was excluded considering the sudden onset of the pain, the young age of the patient and the absence of any previous
symptoms. Moreover, the wrist X-ray performed immediately after the minor trauma did not show any direct or indirect sign of
advanced lunate avascular necrosis.

Considering the history of C. pneumoniae infection the authors presumed that the bone loss could be because of the effect of this
microorganism at wrist level with a specific tropism for the lunate bone that was increased by the minor trauma. Diffuse inflammatory
synovitis was observed on arthroscopic wrist evaluation and decreased cancellous lunate bone solidity was seen on MRI. Histological
findings included numerous macrophages and peripheral blood mononuclear cells in synovial and bone tissues. The minor wrist
trauma caused an inflammatory response at wrist level concomitant with C. pneumoniae infection. This microorganism, as reported in
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Fig. 6. Six-months’ follow-up. Complete ROM is observed.

the literature, could increase and directly activate osteoclast bone activity leading to severe reduction of bone solidity [6,9].

To the authors’ knowledge, this is the first published case report of specific lunate bone loss induced by systemic C. pneumoniae
infection. Considering the non-linear pattern of presentation, a stepwise approach was recommended. First, the patient’s medical
history was investigated to ascertain whether a systemic condition could explain the wrist symptoms reported by the patient. Second,
imaging investigations like MRI could be useful to provide information about the wrist joint and bone condition but the authors suggest
a wrist arthroscopy approach to better understand and test the inflammatory condition and bone solidity. Histological and microbi-
ological assessment could be useful to confirm the diagnosis. The authors proposed conservative treatment, including stabilizing and
decreasing the load charging at the affected bone and synovial debridement. In this case, a stepwise approach led to a good outcome for
the patient, including decreased pain and restoration of wrist ROM. Moreover, wrist arthroscopy decreased local inflammation,
thereby reducing the risk of sustained bone resorption. Postoperative MRI confirmed a good outcome in terms of lunate bone
revascularization, pain reduction and recovery of ROM. The initial VISI deformity and imperfect lunate shape require strict follow-up
and possible further surgery should the patient become clinically symptomatic.
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