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Abstract 
Purpose: Idiopathic tenosynovitis with rice bodies is a rare disease and its non-association with rheumatic diseases, tuberculosis infection 
or trauma is reported only in few cases in literature. Patients, Materials and Methods: Our study presents a series of five patients diagnosed 
with tenosynovitis with rice bodies at the flexor tendons of the upper limb. Medical history revealed no associated disease or trauma. Disease 
duration ranged between two months and four years, two patients presenting symptoms of acute carpal tunnel and three patients tumor 
mass. In one case, the tumor measured 210 mm in length and a tendon rupture was suspected. Laboratory and imaging investigations could 
not establish a specific associated pathology and a preoperative diagnosis. Surgical treatment consisting of synovectomy was performed  
in all patients. Results: In all five cases, intraoperative appearance could easily determine the presence of rice bodies. Histopathological 
examination revealed typical aspect for rice bodies and make the diagnosis possible without the need for other more laborious processing 
(immunohistochemistry). The amount of rice bodies was directly proportional to disease duration. In all cases, the recovery was complete. 
After a median 30.4-month follow-up, no recurrence was detected. Subsequently performed laboratory investigations and specific tests did 
not reveal tuberculosis infection, rheumatic disease, or other diseases. Conclusions: This is the largest series of patients with idiopathic 
tenosynovitis with rice bodies and the bigger tumor mass reported to date. Synovectomy with removal of all rice bodies represents the optimal 
treatment. A longer disease course may be associated with a larger number of rice bodies, which may be associated with tendon rupture. 
The etiopathogenesis remains unclear, further studies being necessary to establish it. 
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 Introduction 
Tumor masses resembling shiny rice grains, “rice 

bodies” were first described in the joints by Reise in 1895 
and were associated with tuberculosis [1, 2]. Later on, the 
rice bodies were commonly reported in rheumatoid arthritis, 
erythematous lupus, seronegative arthritis, or tuberculous 
tenosynovitis, being generally located at the level of the 
bursae and the joints, the tendons being rarely affected [3, 
4]. Their presence is reported in 72% of adult rheumatoid 
joints upon synovial lavage and in up to 50% of cases 
with tuberculous tenosynovitis. Rice bodies unrelated to 
these diseases (idiopathic tenosynovitis) were detected in 
few cases reported in the literature [2, 4]. Rice bodies were 
considered the result of a nonspecific articular inflammatory 
response. However, pathogenesis of rice body formation 
remains uncertain [3]. In cases of idiopathic tenosynovitis, 
some authors attribute the formations of “rice bodies” to 
synovial microinfarctizations [1]. Other authors suggest 
that “rice bodies” form in the synovial fluid without having 
any connection with the synovial component, their growth 
is generated by fibrin aggregation [5]. Histopathological 
examination of the resection specimens revealed in the 
examined fragments dense inflammatory infiltrate containing 
T-lymphocytes, plasma cells, macrophages, appearance 

of proliferative synovitis with synovial cell hyperplasia 
and hypertrophy, and lymphoplasmacytic infiltrate [5, 6]. 

Aim 

Our study was conducted on a group of five patients 
in wherein the presence of rice bodies in the flexor tendon 
sheaths of hands and forearms was confirmed intraopera-
tively. No associated condition in which the presence of 
rice bodies is usually described, such as chronic rheumatic 
inflammatory disease or tuberculous infection have been 
detected for the cases in our study group. 

 Patients, Materials and Methods 
Our study involved a series of five patients with the 

diagnosis of tenosynovitis with rice bodies of unknown 
etiology treated in our institution between May 2011 and 
January 2018. 

The study group included three men and two women 
aged between 35 and 70 years (average 54.6 years). After 
informed consent from all patients on admission, none of 
the patients has had a history of trauma or diseases known 
to be associated with the presence of rice bodies like 
tuberculosis or rheumatic diseases. At admission, a series 
of tests were performed routinely on all patients including 

R J M E
Romanian Journal of 

Morphology & Embryology
http://www.rjme.ro/



Mihaela Perţea et al. 

 

458 

blood tests, such as complete blood count and biochemical 
tests, and imaging comprising radiographs of the chest. 
Forearm, wrist and hand radiography and ultrasonography 
was also performed upon all patients. Magnetic resonance 
imaging (MRI) was performed in three of five cases. 
Extensive medical history was recorded, two patients 
presenting arterial hypertension and were on specific 
medication. 

All patients underwent surgery under loco-regional 
anesthesia. Surgery consisted in the complete excision of 
the tumors’ masses and the removal of all “rice bodies”. 
Histopathological examination was performed for the 
excised structures. 

The excised tissues were fixed, in all cases, in 10% 
formalin. Its processing was performed with the Leica 
ASP300S fully enclosed tissue processor. The inclusion 
was performed with Leica EG1150H heated paraffin 
embedding module. Leica RM2235 microtome was used 
for sectioning at 4 μm. 

The assessment of etiology involved microbial and 
fungal cultures, Ziehl–Neelsen and Periodic Acid–Schiff 
(PAS) stainings for all patients. 

In neither case did the two explorations have positive 
results, so that the etiology of tenosynovitis could not be 
specified histopathologically. Pathological findings were 
evaluated, and a closed follow-up was performed. 

Three months after surgery, the laboratory tests for 
rheumatic and autoimmune diseases or tuberculosis infection 
were resumed and completed. 

 Results 
In all cases, only flexor tendon synovitis was present 

and in four cases, tenosynovitis was localized in the left 
thoracic limb. Average time between symptom onset and 

hospital admission was 1.5 years (ranged two months to 
four years). In two out of five cases, clinical symptoms 
were pain, paresthesia within fingers and hand, symptoms 
characteristic of carpal tunnel syndrome (Cases No. 1 and 
No. 2). Clinically, there was no evidence of any swelling 
mass at wrist level. In these two cases, the history was 
short, of two and four months, respectively (Table 1). 

In the remaining three cases, the patients were asymp-
tomatic, with a history of a one to four years course of a 
painless swelling mass: at the palmar flexion crest centered 
on ring finger, 20/20 mm in size (Case No. 3) (Figure 1A); 
at the forearm and wrist level, 50/30 mm in size (Case 
No. 4). In the case with the longest history (four years), 
the swelling mass was located on the forearm, wrist and 
palm and measured 210/50 mm (Case No. 5) (Figure 1B). 
For Case No. 5, impossibility of the fifth finger, flexion 
was noticed and suspicion of spontaneous fifth finger 
flexors rupture was raised. In this last case, considering 
the tumor size, the thumb-finger pinch was difficult but 
painless. In all these three cases, the detected swelling 
mass was relatively soft on palpation, painless, immobile 
on deep planes. 

Patients’ personal history, hematological, biochemical, 
and inflammatory tests, assessments for rheumatic diseases, 
tuberculin intradermal reaction, and chest X-ray were within 
normal ranges, none of the diseases known to be associated 
with the presence of rice bodies nor a history of trauma 
being found. X-ray examination did not reveal osteo-
articular causes in the two cases with symptoms of carpal 
tunnel syndrome and the ultrasonography showed thickening 
of tendon sheaths in the carpal tunnel with the median nerve 
diminished in size at this level. In the other three cases, 
simple X-ray described a pseudotumoral mass not invading 
the osteoarticular system, located in the soft tissue. 

Table 1 – Baseline characteristics of the patients 

 Case No. 1 Case No. 2 Case No. 3 Case No. 4 Case No. 5 

Age [years] 65 70 35 56 47 

Gender F F M M M 

Course 2 months 4 months 1 year 2 years 4 years 

Symptoms 
pain, edema, 
paresthesias 

pain, edema, 
paresthesias 

edema edema edema 

Swelling mass location right wrist left wrist right hand 
forearm +  
right wrist 

forearm + wrist +  
right hand 

Lesion size [mm] no mass no mass 20/20 50/30 210/50 

Associated lesions 
carpal tunnel  

syndrome 
carpal tunnel  

syndrome 
– – 

spontaneous rupture of 
the 5th flexor tendons 

Immunological manifestations 
(RF, ESR, CRP) 

negative negative negative negative negative 

MRI – – + + + 

AFB staining/culture negative negative negative negative negative 

Recurrence no no no no no 

AFB: Acid-fast bacilli; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; F: Female; M: Male, MRI: Magnetic resonance imaging; 
RF: Rheumatoid factor. 
 

Figure 1 – Clinical appearance: (A) Case No. 3 – palm 
swelling mass of 20×20 mm; (B) Case No. 5 – large  

swelling mass extending from distal forearm to  
palm region measuring 210 mm in length. 
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Ultrasound exam showed well-defined masses that 
included the flexor tendons, with mixed (liquid and solid 
material) content, without providing further information. 
MRI scan was performed in the three asymptomatic patients 
who have been found with a swelling mass (the other two 
cases being treated as acute carpal tunnel syndrome). For 
the patient with largest lesion, MRI scan revealed a hetero-
geneous mass with hyposignal on T2-weighted sequence 
(Figure 2A) and iso and hypersignal on T1-weighted 
sequence relative to the muscle groups (Figure 2B). Count-
less tiny areas with hyposignal on T2-weighted sequence 
were described around the flexor tendons, with no tendency 
to confluence. The mass had a well-circumscribed contour 
and was well-defined, lobular, multiloculated, with parietal 
contrast uptake, located at midpalmar level, around the 

superficial and deep flexor tendons, without modifying 
their signal, extending under the flexor retinaculum at the 
distal forearm extremity. It had a total length of 210 mm 
(craniocaudal diameter), approximately 21 mm transverse 
diameter at the level of the radiocarpal joint and about  
52 mm at the level of the palm. The joint spaces were 
normal, without effusions. The same MRI appearance was 
described in the two other asymptomatic cases, but without 
the presence of tiny areas, the sizes of swelling masses 
being consistent with those described clinically. No hemo-
siderin deposits were detected in any of the examined 
cases. Our preoperative diagnosis deemed to villonodular 
synovitis in Cases No. 3 and No. 4, for Case No. 5 a 
tenosynovitis with rice body being considered (Figure 2, 
C and D). 

 
Figure 2 – MRI aspect of Case No. 5: (A) heterogeneous mass with hyposignal on T2-weighted sequence; (B) T1-
weighted sequence showing a mass with low signal intensity surrounding the flexor tendons; (C and D) Lobular, 
multiloculated, well-circumscribed mass with parietal contrast uptake harboring countless tiny areas with hyposignal 
on T2-weighted sequence around the flexor tendons, located at midpalmar level, around the superficial and deep flexor 
tendons, without modifying their signal, extending under the flexor retinaculum at the distal forearm extremity with a 
total length of 210 mm. MRI: Magnetic resonance imaging. 

Intraoperatively, synovial sheaths showed thickening 
and pseudotumoral appearance, their content consisting 
of a large number of small-size masses in the form of 
shiny white rice grain-like soft tissue nodules under some 
pressure inside it (Figure 3, A and B). The number of rice 
bodies was directly proportional to the size of swelling 
mass and disease duration. In the case, five the rupture  
of the fifth finger superficial and profound flexor tendons 
and fourth superficial flexor tendon was confirmed intra-
operatively (Figure 3, B and C). Synovectomy was performed 

throughout the length of the flexor tendons (depending 
on involvement) with the removal of all rice bodies 
(Figure 3D). The opening of the carpal anterior annular 
ligament was required in the two symptomatic cases,  
as well in other two cases in which the swelling masses 
extended to the wrist (Cases No. 4 and No. 5). In three of 
the five cases (where dissection involved a larger territory 
– Cases No. 3, No. 4, and No. 5), the postoperative drainage 
was maintained for a four-day interval. 

 
Figure 3 – (A) Distended and under tension synovial sac; (B) Multiple rice bodies all over the surgical field (black arrows) 
and ruptured superficial fifth finger flexor tendons (red arrow); (C) Fourth superficial tendon rupture (blue arrow), 
multiple rice bodied – also note the fifth finger position in extension; (d) Synovial sac is completely excised. 

Histopathology examination of the resection specimens 
revealed in the examined fragments dense inflammatory 
infiltrate containing T-lymphocytes, plasma cells, macro-
phages, appearance of proliferative synovitis with synovial 
cell hyperplasia and hypertrophy, and lymphoplasmacytic 
infiltrate. In addition, we found blood vessel hyperplasia, 
epithelioid granulomas with multinucleated giant cells, some 

of them Langhans cell-like, fibrin organized in the form of 
rice bodies with amorphous acidophilic core surrounded by 
a thin fibrous layer (Figure 4, A and B; Figure 5, A–D). 

In all of the studied cases, microbial cultures were 
negative. Also, the Ziehl–Neelsen and PAS stainings did 
not reveal the presence of Koch bacilli or microbial or 
fungal colonies (Figure 6, A and B). 
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Postoperative course was uneventful in all cases, with 
complete resolution of all signs and symptoms present 
preoperatively at four months. In the Case No. 5 that was 
associated with spontaneous flexors tendons rupture, surgical 
reintervention three months after the first surgery was 
performed for tendon reconstruction. The postoperative 
anti-inflammatory therapy was stopped on day three and 
antibiotics were administrated as prophylaxis to all patients 
for no more than 24 hours. At one patient (Case No. 4), 
due to a persistent leukocytosis, the antibiotic therapy 

was maintained for five days. All five patients benefited 
from kinesiotherapy rehabilitation. Functional reintegration 
of the hand was complete in all cases and patients were 
fully satisfied. 

In all cases, three months after surgery, the laboratory 
tests for rheumatic and autoimmune diseases or tuberculosis 
infection were resumed and completed, the tests being 
also negative. The median follow-up was 30.4 months 
(range 12–56 months) and no recurrence was present. 
 

 
Figure 4 – (A) Body rice bodies (amorphous acidophilic core surrounded by a thin fibrous layer) with granulomatous 
reaction in the periphery; (B) Granulomatous reaction with Langhans cell-like in the middle associated with an abundant 
lymphoplasmacytic reaction in the surrounding stroma. Hematoxylin–Eosin (HE) staining: (A) ×100; (B) ×200. 

 
Figure 5 – (A) Proliferative synovitis with synovial cell hyperplasia and hypertrophy; (B) Fibrin organized in the form 
of rice bodies, some nodules with central cartilaginous transformation; (C) Fibrotic nodules surrounded by histiocytes; 
(D) Epithelioid granulomas with multinucleated giant cell, some of them Langhans cell-like. HE staining: (A, C and D) 
×100; (B) ×25. 
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Figure 6 – (A) Crown of epithelioid cells with macrophages and lymphocytes around a rice body (Ziehl–Neelsen staining, 
×20); (B) Rice bodies in PAS staining (×20). PAS: Periodic Acid–Schiff. 

 Discussions 
Tenosynovitis with abundant “rice bodies” is rarely 

reported in the literature, most of the cases being associated 
with tuberculous or non-tuberculous mycobacterial infection 
[2–6]. Rheumatic disease, trauma and fungal infection were 
also reported as causes for rice bodies’ tenosynovitis [7–
10]. However, cases of rice body tenosynovitis without a 
known etiology were rarely reported in the literature. 

Sugano et al. apparently reported the first case for  
the wrist tenosynovitis with rice body formation, at an 
81-year-old man with no detected cause [11]. In 2012, 
Forse et al. collected four cases of tenosynovitis with rice 
bodies of unknown etiology located at the level of the 
tendon sheaths of hand and wrist and reported a new case 
[2]. Thus, of the five cases reported until 2012, four patients 
were male and one female. The age of these patients 
ranged from 32 to 81 years, and the location in three of 
the cases was in the left wrist. Of the clinical symptoms, 
pain was present in three cases represented and swelling 
in all five. Among nine cases of tenosynovitis with rice 
body in the hand, Yamamoto et al. reported two new cases, 
a 70-year-old male and 80-year-old female, in wherein a 
clear cause could not be established [9]. In 2018, Cegarra-
Escolano et al. [5] and Mohammed Reda et al. [6] reported 
a case each of tenosynovitis with rice bodies. The first case 
was that of a 31-year-old man who presented a 15-year 
history of progressively growing a “sausage-like” swelling 
of the fourth finger and palm of his right hand. In the second 
case, the location was in the right hand of a 62-year-old 
man with a two-year disease history. In neither of these two 
cases, tuberculosis infection or rheumatic diseases were 
detected. The scarcity of case reports of tenosynovitis 
with rice bodies without a known cause reflects the rarity 
of these cases. 

Pain, presence of swelling mass or neurological signs 
like median nerve compression are most likely symptoms 
and signs to be encountered with rice bodies tenosynovitis. 
The onset of symptoms varies from one month to 15 years, 
with a median patients’ age of 59.5 years (average 31–81 
years). For two of our patients, those with the shortest 
history of the disease no swelling mass but carpal tunnel 
syndrome was detected, while for patients with a longer 
history (one to four years) a swelling mass was the deter-
minant sign to seek medical advice. 

Bacterial cultures and Ziehl–Neelsen staining, remain 

the most commonly used and reliable methods in detecting 
mycobacterial infection. The presence of caseous necrosis 
in the synovial or rice bodies containing tubercular material 
is most helpful in diagnosing tuberculous mycobacteriosis 
[9, 12]. Polymerase chain reaction (PCR) may also help in 
establishing the infectious cause of rice body tenosynovitis 
[6]. However, in the study of Yamamoto et al., among 
their nine cases with rice body tenosynovitis, PCR test was 
negative in all cases while microbial culture was positive 
in four of the cases [9]. Non-tuberculous mycobacterial 
infections or fungal infection must also be searched using 
special mycobacterial cultures or staining techniques. Despite 
extensive search, no clear etiology could be established 
for our series. 

As for the pathogenesis of rice bodies, several hypotheses 
have been proposed, being regarded as a response to 
articular inflammation. First isolated in the intra-articular 
fluid, rice bodies have also been subsequently found in 
other regions: pleural fluid [13], tendon sheaths [14–16] 
and bursae [17], this fact hinting at the hypothesis of a 
non-synovial origin of rice bodies [2, 18]. Berg et al. 
suggested a de novo formation of rice bodies independent 
of the synovial elements and progressive enlargement by 
fibrin aggregation following an inflammatory reaction 
[19]. Cheung et al. believe that synovial microinfarctions 
lead to synovial shedding with subsequent encasement of 
fibrin derived from the synovial fluid [20]. In our study, 
the pathological findings in the five patients support the 
theory of chronic inflammation by the presence of a chronic 
inflammatory infiltrate containing T-lymphocytes, macro-
phages, and plasma cells. 

Interesting in our study cases is the formation of rice 
bodies in amounts directly proportional to disease course, 
the smallest amount in symptomatic cases with short 
history and the highest amount in the case with a four-
year history. 

Preoperative diagnosis is difficult because symptoms 
may be absent or unspecific, with neurological symptoms 
similar to those in carpal tunnel syndrome [6]. Differential 
diagnosis includes pigmented villonodular synovitis, 
synovial chondromatosis, tuberculous or non-tuberculous 
tenosynovitis and sarcoidosis [21, 22]. MRI is the imaging 
technique that can guide the diagnosis. MRI describes the 
rice body as a homogenous nodule, iso- or hypointensive 
on T1-weighted sequences and minimally hyperintense 
on T2-weighted sequences [11, 23, 24] and differential 
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diagnosis includes pigmented villonodular synovitis, in 
which the presence of iron and hemosiderin in the synovium 
causes low intensity signals on T1- and T2-weighted 
images [21]. Nonmineralized synovial chondromatosis is 
also a disease that can be eliminated with the help of MRI 
images, the nodules being minimally hyperintense on T1-
weighted sequences and not visible on T2-weighted 
sequences [3, 4]. In tuberculous tenosynovitis, the tumor 
mass around the tendons appears to be of intermediate 
intensity on T1-weighted sequences and hyperintense on 
T2-weighted sequences [25, 26]. However, few literature 
data provide information about images in sarcoidosis, being 
described as a hyperintense tumor mass on T2-weighted 
images [22]. In our study, in Case No. 5, we raised the 
suspicion of a possible rice body tenosynovitis, but in 
Cases No. 3 and No. 4, the preoperative diagnosis prone 
to villonodular synovitis. 

Nagasawa et al. reported spontaneous flexor tendon 
rupture at a 68-year-old female patient diagnosed with 
rice body tenosynovitis of unknown etiology and rupture 
of right fourth and fifth flexor tendons [4]. In this case, 
the tendons were confirmed as intact during the first surgery, 
the rupture being noted one month later when a granulation 
tissues proliferating around the flexor tendons was observed 
and removed [4]. In our Case No. 5, during surgery, we 
found an associated spontaneous profound and superficial 
digit five and superficial digit four flexor tendon rupture. 
We believe that the mechanism by which this rupture 
occurs is most likely a pressure, erosion exerted by the 
large amount of rice bodies present under tension in the 
synovial sheath. Therefore, this may be the first case 
reported in the literature of flexor tendon rupture directly 
related to the presence of rice bodies in tendon synovial 
sheath of unknown etiology. 

Both intraoperative and microscopic diagnosis are easy 
due to the unique features. From a microscopic point of view, 
“rice bodies” are made up of an amorphous, acidophilic 
nucleus surrounded by fibrin and collagen [27, 28]. Fibrin 
is the main component of the matrix, to which small amounts 
of collagen are associated, and the cellular components are 
fibroblasts, histiocytes and synovial cells. Rarely, depen-
ding on location, rice bodies may contain capillaries or 
cartilage [28]. A similar description of microscopic lesions 
was also made in the cases reported in this study. The rice 
bodies found in tuberculosis are supposed to be larger 
than those of rheumatic disease. In four of our cases, rice 
bodies were less than 4 mm, and in only one case, a few 
grains measured up to 7 mm, these findings being more 
consistent with a tuberculous infection. It is well known that 
the presence of granulomas represents a strong argument 
for tuberculosis or non-mycobacterial infection, but this 
finding is not specific to a mycobacterial infection [5, 29]. 
In all cases, epithelioid granulomas with multinucleated 
giant cell, some of them Langhans cell-like were found 
but extensive tests failed to demonstrate a mycobacterial 
infection, sarcoidosis or other disease. 

Synovectomy is indicated in all cases, especially when 
associated with nerve compression syndromes, but also in 
order to avoid complications such as spontaneous tendon 
rupture and possible functional limitations [2, 7, 30]. 
Synovectomy with removal of all rice bodies was the 
treatment of choice in the cases reported by us, followed 
a three-month interval by the reconstruction of the deep 
flexor of the fifth finger in Case No. 5. 

As some authors pointed out, the failure to prove  
an etiology in rice body synovitis prone the patient to 
recurrence [5]. In tuberculous tenosynovitis, the early 
recurrence rate is higher than 50% within the first year 
[4, 25, and 31]. Iyengar et al. consider that in chronic 
inflammatory disease early recurrence occurs if an appro-
priate anti-inflammatory treatment is not provided [32]. 
Despite negative bacterial cultures and pathological findings, 
Yamamoto et al. consider that some signs of non-specific 
infection, such as leukocytic infiltration, may prove an 
infection still is the cause of tenosynovitis, thus they 
propose to start antibacterial therapy in an early stage to 
prevent recurrence of tenosynovitis [9]. Therefore, some 
authors recommended that in the absence of specific 
etiology after further investigations, the patient should be 
monitored for an extended period of time [5]. In our cases, 
inflammatory infiltrate was present, but no postoperative 
long-term antibacterial or anti-inflammatory therapy was 
recommended. Postoperative outcomes were good, without 
any recurrence after 30.4-month median follow-up. Besides, 
no recurrences were reported in the nine cases in the literature, 
the median follow-up being 21.6 months [2–6, 9, 27]. 

 Conclusions 
This is the largest series of patients with idiopathic rice 

bodies’ tenosynovitis. We report here the first case of flexor 
tendons rupture directly related to the presence of rice body 
in the tendon sheath in a patient with idiopathic tenosynovitis. 
In addition, one of our patients had the most extensive 
lesion (210 mm long) reported in literature until now with 
a significant amount of rice bodies. In our series, we 
observed that more advanced stages of disease, with longer 
history, are associated with the presence of a larger number 
of rice bodies, and involvement of a greater length of 
synovial sheaths. Synovectomy with removal of all rice 
bodies represented the optimal treatment in these patients. 
In these cases, not associated with any other infectious or 
systemic inflammatory disease, etiopathogenesis remains 
unclear. 
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