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phosphoglyceride crystal. Phosphoglyceride crystals are 
refractive under polarized light, and gold hydroxamic 
acid (GHA) staining yields positive results [2, 5, 16, 17]. 
PCDD often develops on past injection scars or surgical 
scars, which suggests an association with surgery [1–15]. 
We report a case of PCDD in the left maxilla; to date, 
only one other case of PCDD in the oral cavity has been 
reported [2]. 

Case report
In a dental office, swelling of the left maxillary gingiva 
was found in an 81-year-old woman, and she visited our 
hospital for medical examination and treatment. She had 
no family medical history of note; her medical history 
included right bundle branch block, appendectomy at the 
age of 15 for acute appendicitis, left mastectomy at the 
age of 47 for breast cancer, and posterior laminoplasty 

Introduction
Phosphoglyceride crystal deposition disease (PCDD) is 
a rare disorder in which phosphoglyceride crystals accu-
mulate in soft tissues and bones, but not in the joints 
[1–15]. Histopathological study reveals a foreign body 
granuloma–like appearance and depositions of asteroid-
shaped crystals that together form a string-like fibrillar 
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Abstract
Background  Phosphoglyceride crystal deposition disease (PCDD) is a rare disorder in which phosphoglyceride 
crystals accumulate in soft tissues and bones. It tends to occur years after surgery, trauma, or repeated injections.

Case presentation  An 81-year-old woman was referred to our department because of swelling of the left maxillary 
gingiva. The left maxillary second molar had been extracted more than 10 years earlier. Surgical biopsy was 
performed, and histopathological findings indicated a foreign body granuloma. The patient underwent tumorectomy, 
during which we found a yellowish tumor. The pathologic findings were the characteristic crystal deposition, fibril-like 
crystals, and giant cells around the crystals. Gold hydroxamic acid staining revealed positivity for the crystals. The final 
pathological diagnosis was PCDD. The patient had no further symptoms and no disease recurrence.

Conclusions  It is relatively easy to diagnose PCDD from the characteristic histopathological findings; however, it may 
be overlooked by pathologists who are unaware of the disease. T2-weighted magnetic resonance imaging of PCDD in 
the jawbone has depicted low intensity, a finding that differs from those of ordinary cancers and odontogenic tumors. 
The oral cavity often undergoes surgical procedures, and PCDD may form, and grow.
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for cervical myelopathy at the age of 80. She also had 
no history of smoking or alcohol consumption. The left 
maxillary second molar had been extracted more than 10 
years earlier, and a mass (25 × 21 mm) extended from the 
distal part of the left maxillary first molar to the maxil-
lary tubercle; the surface mucosa was intact (Fig. 1A). No 
bilateral cervical lymph node swelling was observed.

Panoramic radiography depicted bone resorption in 
the left maxilla, and the border between the lesion and 
the maxillary sinus was unclear (Fig.  1B). Computed 
tomography (CT) showed both a tumor (17 mm in diam-
eter) with well-defined soft tissue density and a bone-like 
structure within the maxilla that corresponded to the 
position of the left maxillary second molar. Compressive 
bone resorption was evident around the tumor, but we 
found no destructive invasion of the pterygoid process 
or the surrounding tissue. At the floor of the maxillary 
sinus, we observed a compressive dome-shaped bulge 
and a thin sinus wall; however, we did not find tumor 
extension into the maxillary sinus (Fig. 2A, B). Magnetic 
resonance imaging (MRI) revealed isointensity of the 
mass with muscle on T1-weighted images and hypoin-
tensity on T2-weighted images; the internal properties 
were relatively uniform, and the enhancement effect 
was faint and uniform (Fig.  2C, D). Laboratory studies 
revealed elevated levels of cholesterol (total cholesterol: 
295 mg/dL; high-density lipoprotein: 86 mg/dL; low-den-
sity lipoprotein: 183 mg/dL), lactate dehydrogenase (250 
U/L), fasting blood glucose (114  mg/dL), and d-dimer 
(3.4 µL/mL).

A biopsy was performed, and the histopathological 
findings suggested a foreign body granuloma and no 
malignancy. Therefore, because of the clinical diagnosis 
of a left maxillary tumor, the patient underwent tumor-
ectomy, under general anesthesia. An incision was made 
under the periosteum, and the mucoperiosteal flap was 
peeled off and turned over. A similar mucoperiosteal flap 
was formed on the palatal side, revealing the tumor. The 
floor bone of the maxillary sinus was missing, but the 
maxillary sinus mucosa remained. The cortical bone was 
missing in the removed cavity, and the bone marrow was 
exposed. The remaining cavity was filled with a buccal fat 
pad. The wound was fixed with sutures, and a relaxing 
incision was made on the buccal periosteum, after which 
the wound was closed with sutures. Three months after 
the operation, the patient was doing well, with no evi-
dence of recurrence.

Macroscopic examination of the resected sample 
revealed a mass 2.4 × 2.2 cm in size, and the cut surface 
was muddy-looking and yellowish (Fig. 3A, B). The tumor 
contained calcification in some areas. Histological study 
revealed a foreign body granuloma just below the gingiva, 
extending to the deep tissue. In the granuloma, crystals 
with a fibril-like structure radially arranged in a circle 

were deposited. Numerous foamy histiocytes and foreign 
body–type giant cells surrounded the crystals (Fig.  3C, 
D). The crystals were refractive under white light from 
a polarizing microscope (Fig.  3E), but this finding was 
not present in the decalcified tissue specimen. Immuno-
histochemical examination with CD68 staining revealed 
positivity for foreign body–type multinucleated giant 
cells, and GHA staining revealed positivity for the crystal 
structure (Fig.  3F). The final histopathological diagnosis 
was PCDD.

Discussion
PCDD was first reported in 1992 by Kubo et al., [1] who 
showed that the deposited crystals were a kind of phos-
phate ester or ether, and Miura et al., using microscopic 
infrared spectrometry, and microsampling mass spec-
trometry, reported that the crystalline substance was 
phosphoglyceride and that it was bound with calcium as 
a counterion [2, 5]. PCDD lesions tend to develop at sites 
of invasive procedures, including injection scars, and sur-
gical scars [1–15]. PCDD is considered to be a local dis-
order of lipid metabolism that occurs mainly in damaged 
soft tissues, in which foreign body granulomas form with 
deposition of phosphoglyceride crystals [2]. 

On the basis of radiographic imaging and CT before the 
operation in this case, we suspected odontogenic tumors, 
including malignancy. However, T1-weighted MRI 
showed that the tumor had the same signal intensity as 
muscle, and T2-weighted MRI showed uniform hypoin-
tensity, which were not consistent with the findings in 
common odontogenic tumors and cancers [18–20]. Typi-
cally, head and neck lesions that appear hypointense on 
T2-weighted images include calcified or osseous lesions, 
granulomatous lesions, fibrous lesions, mucus-, or pro-
tein-containing lesions, hemosiderin-containing lesions, 
melanin-containing lesions, thyroglobulin-containing 
lesions, rapid blood flow, and air-filled spaces [21]. We 
suggest that the differential diagnosis of such tumors 
include granulomatous lesions such as central giant cell 
granuloma, odontogenic fibroma, malignant melanoma, 
hematopoietic tumors such as malignant lymphoma and 
multiple myeloma, and metastatic tumors.

In the resected specimen from our patient, the cut 
surface was yellowish-white. Histological examination 
revealed a foreign body granuloma with the deposition of 
quasi-circular crystals arranged in a fibril-like structure 
radiating from the center from just below the epithelium 
to the deep tissue. The histopathological features were 
relatively characteristic of and similar to those in previ-
ous reports of PCDD. GHA staining can help identify 
phosphoglyceride on sections by histochemically demon-
strating the reduction of hydroxamic acid produced from 
phosphoglyceride by alkaline hydroxylamine in reaction 
to gold ions [2, 5, 16, 17]. As a result of GHA staining in 
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Fig. 1  (A) Intraoral photograph, taken at first visit, of a mass on the left upper jaw, covered with normal mucosa. (B) Panoramic radiograph showing well-
defined bone loss from the mesial side of the first molar in the left maxilla; the border between the lesion and the maxillary sinus was unclear
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Fig. 2  (A, B) Computed tomography of the presenting solid mass (arrow head) in the left maxillary bone. (A) Bone resorption caused by tumor compac-
tion. (B) Compressive dome-shaped bulging and thinning of the inferior wall of the maxillary sinus, observed from the left maxillary alveolar area. (C, D) 
Magnetic resonance imaging. (C) T1-weighted image of an occupying lesion with well-defined borders and isointensity with muscle. (arrow head) (D) The 
lesion exhibited low signal in a T2-weighted image. (arrow head)
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this case as well, the crystals turned purple-black; there-
fore, we deduced that the crystals were phosphoglyceride.

To the best of our knowledge, 18 cases of PCDD have 
been reported so far (Table 1) [1–15]. One patient was 
Malaysian, and all the others were Japanese. The median 
age was 59.5 years, and the male-to-female ratio was 
1:1.6. The site of onset was not specific, but most cases 
developed over surgical or nonsurgical wounds. Only 
one case of onset in the oral cavity has been reported 
[2]. The mean time from invasive procedure to onset was 
29.8 years, and in most cases, this interval was 10 years 
or longer. In treatment of PCDD, surgical resection was 
performed in 12 cases, and 6 cases were nonsurgically 
monitored. One case of two recurrent lesions at the same 
site has been reported [4]. Other reports indicated that 
the size of the lesions did not change significantly, even in 
follow-up cases. Deaths from this disease have not been 
reported. In some cases of PCDD, a large mass forms, 
which may be diagnosed clinically as a malignant tumor. 
In addition, positron emission tomography/CT studies 
have revealed fluorodeoxyglucose (FDG) accumulation 
in lesions in multiple cases, and the maximum standard-
ized uptake value of tumors caused by phosphoglyceride 
crystal deposition is extremely high, ranging from 13.6 to 
42.9 [6, 8–10, 13, 15]. Because FDG also accumulates at 
inflammatory sites, such accumulation may be triggered 
by the inflammation associated with phosphoglyceride 
deposition [9]. 

The origin of PCDD has not been elucidated, but tis-
sue damage, and focal lipid metabolism disorders are 
thought to be causes. However, no association with other 
diseases has been found, and the disease is thought to be 
confined to the site where invasive procedures were per-
formed [2]. Initially, the cause of PCDD was suspected 
to be Nibenal, alcohol extract from bovine liver injec-
tion, which was administered in Japan from 1950 to 1960 
[2]. Since then, the disease has been reported in patients 
who had not been treated with that drug, and one case 
was also reported in Malaysia; therefore, that hypothesis 
is unfounded [1–15]. Another hypothesis is that local 
inflammation causes local impairment of phosphoglyc-
eride metabolism. It is believed that local inflammation 
impairs phosphoglyceride metabolism in macrophages; 
undegraded crystals then accumulate in and around mac-
rophages, which results in the formation of foreign body 
granulomas [5]. The interval between the surgical inva-
sion and the onset of this disease is several decades or 
more; thus, it takes many years for crystal deposits within 
small macrophages to accumulate and enlarge to form 
masses. Miura et al., using electron microscopy, demon-
strated the accumulation of phosphoglyceride crystals 
in the lysosomes of macrophages [2, 5]. The degradation 
of phosphoglycerides by acid phospholipase A1 and A2 
is inhibited by calcium. Large amounts of calcium gen-
erated during surgical invasion and inflammation dur-
ing wound healing are thought to reduce the phagocytic 

Fig. 3  (A, B) Gross appearance of the resected tumor. The cut surface of the tumor was yellowish (B). (C, D) Histological appearance of the resected 
tumor at low-power magnification (C) and high-power magnification (D). A foreign body granuloma with deposition of quasi-circular crystals had a 
fibril-like structure radiating from the center. (E) The deposited crystals were asteroid-shaped and exhibited refractive properties under a polarized light 
microscope. (F) The deposited material showed positive staining in dark purple by gold hydroxamic acid
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activity of macrophages, which results in local distur-
bances in phosphoglyceride metabolism [2, 5]. In other 
words, it is thought that local inflammation during 
wound healing triggers the deposition of phosphoglycer-
ide crystals over a long period of time.

In our patient, phosphoglyceride crystal deposition 
was at the site of a tooth extraction that had been per-
formed more than 10 years earlier. However, no sugges-
tion of PCDD was noted in clinical or imaging findings 
at the time of appendicitis, breast cancer, or cervical 
spine surgery. Although hyperlipidemia was observed in 
this case, no association between hyperlipidemia, and 
PCDD has been documented so far. In the single other 
case of PCDD in the oral cavity, the lesion was one of 
several throughout the patient’s body; however, the 
detailed status of oral lesions and imaging findings were 
not described [2]. Surgical treatments such as surgical 
periodontal therapy and tooth extraction are often per-
formed in the oral cavity. Although PCDD is very rare, 
it is possible that other cases in the oral cavity have been 
overlooked because it usually occurs at sites of local inva-
sion, such as surgery, and trauma. PCDD develops over 
a long time, but when tumor formation is observed in 
the oral cavity of a patient who has undergone surgical 
procedures, PCDD should be included in the differential 
diagnosis, in addition to malignant tumors.

Conclusion
In this case, PCDD occurred in the maxilla at the site of a 
tooth extraction. Although it is relatively easy to diagnose 
PCDD from the characteristic histopathological findings, 
it may be overlooked by pathologists who are unaware of 
the disease. In addition, PCDD in the jawbone was sug-
gested to exhibit a characteristic T2-weighted MRI find-
ing of low intensity, which differs from MRI findings in 
ordinary cancers and odontogenic tumors. The oral cav-
ity often undergoes surgical procedures such as surgical 
periodontal treatment and tooth extractions, and PCDD, 
although rare, can develop.
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