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CASE REPORT

Abscess formation caused by a foreign 
body reaction to a poly-d, l-lactic acid (PDLLA) 
absorbable plate for zygomaticomaxillary 
complex (ZMC) fracture
Fumikazu Tamura, Kaoru Sasaki*  , Junya Oshima, Hironao Hanihara, Risa Myojo, Yoichiro Shibuya, 
Masahiro Sasaki, Yukiko Aihara and Mitsuru Sekido 

Abstract 

Background: The poly-d, l-lactic acid absorbable plate does not contain poly l-lactic acid, which is the main factor 
in foreign body reactions; therefore, with use of this plate, a foreign body reaction is unlikely. In fact, few reports have 
been published on removal of a poly-d, l-lactic acid absorbable plate owing to a foreign body reaction.

Case presentation: We report a case of abscess formation that led finally to the removal of a poly-d, l-lactic acid 
absorbable plate. A 45-years-old man with a left zygomaticomaxillary complex fracture sustained during a fall under-
went open reduction using the poly-d, l-lactic acid absorbable plate. Fourteen months after the operation, he was 
admitted to our hospital with swelling and redness of the left lateral part of the upper eyelid. Upon incision of the 
swelling, we found a large amount of purulent drainage and the plate in broken fragments and removed as many of 
the fragments as possible. The swelling was improved after drainage of the incision twice and use of antibiotics, and 
the bacterial culture results were negative. No recurrence or aggravation was observed after the drainage.

Conclusions: We suspected sterile abscess formation secondary to a foreign body reaction to the poly-d, l-lactic acid 
absorbable plate. Given that the poly-d, l-lactic acid absorbable plate is absorbed over a period of more than 1 year 
postoperatively, long-term follow-up of injuries treated using the plate may be required. Furthermore, surgical inter-
vention, such as drainage or removal, should be considered if the foreign body reaction symptoms are severe.
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Backgroud
When it was first used, the absorbable plate for facial 
bone fractures was composed mainly of poly l-lactic acid 
(PLLA). However, delayed foreign body reactions during 
the absorption process have been pointed out as a defect. 
Since then, PLLA has been mixed with polyglycolic 
acid (PGA) or hydroxyapatite (HA), and other materials 
such as poly-d, l-lactic acid (PDLLA) have been used to 

cope with foreign body reactions. In particular, PDLLA 
is amorphous and therefore considered to be unlikely to 
cause a foreign body reaction. Indeed, few reports have 
been published on the removal of a PDLLA absorbable 
plate owing to a foreign body reaction. We report a case 
of sterile abscess at the fixation site in which a PDLLA 
absorbable plate was used for a zygomaticomaxillary 
complex (ZMC) fracture and the subsequent removal of 
this plate.
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Case presentation
A 45-years-old man sustained a left ZMC fracture after a 
fall from a height. Hypesthesia in the area of the second 
branch of the trigeminal nerve, disturbance of mouth 
opening, and malocclusion were observed. No ocular 
motility disorder or diplopia was observed (Fig. 1). Com-
puted tomography (CT) showed fracture lines on the 
anterior and posterior walls of each of the left maxillary 
sinus, infraorbital wall, and the zygomatic arch, and the 
zygomatic body was deviated laterally downward (Fig. 2). 
On the 11th day after the injury, open reduction in the 
ZMC fracture was performed under general anesthesia.

Three incisions were made in the upper oral vestibule, 
the lateral side of the tail hair, and the infraorbital mar-
gin to identify the fracture line. Both the frontal zygo-
matic suture and the infraorbital margin were fixed with 
a straight 4-hole, a 1.0 mm PDLLA absorbable plate, and 
four 5 mm pins (Sonic Weld Rx®, KLS Martin) (Fig. 3). 
The subzygomatic ridge was not fixed because the dislo-
cation was less.

The postoperative course was uneventful, but 
14  months after the operation, the patient was admit-
ted to our hospital because of swelling and redness of 
the left lateral part of the upper eyelid. The redness and 
swelling were 60 × 30  mm in diameter. The infraorbital 
margin was slightly distended without redness or swell-
ing. The left lateral part of the upper eyelid was soft, and 
abscess formation inside was suspected. Therefore, a con-
firmatory incision was performed, and purulent drainage 
and a fractured plate were observed (Fig. 4). The lumen 
was washed out as much as possible, and the bacterial 
culture results were negative. Thus, the swelling was 

thought to be sterile abscess. Fourteen days later, wash-
ing drainage was carried out again because the inflamma-
tion remained. Antibiotics were administered for 14 days 
from the first day of the return visit. The redness and 
swelling were improved 21  days after the last drainage. 
No clear recurrence had occurred 16  months after the 
operation (2  months after the last drainage) (Fig.  5). At 
that time, slight swelling was also observed in the infraor-
bital region, but no accompanying symptoms such as red-
ness were observed, and follow-up was planned. Finally, 
the swelling of the left lateral part of the upper eyelid had 
disappeared 24 months postoperatively (10 months after 
the last drainage). Mild bulging of the infraorbital margin 
remained, but no exacerbation was noted (Fig. 5).

Discussion
Absorbable plates are widely used for facial fractures. 
The main advantage of absorbable plates is that removal 
is unnecessary because they are completely decomposed 
by metabolism. The conventional absorbable plate is 
composed of polymers containing mainly PLLA. PLLA 
is semicrystalline and highly hydrophobic and requires 
5–6 years to degrade (Xue et al. 2014; Eppley et al. 2004). 
The degradation of an absorbable plate is said to consist 
of two steps: The first step is hydrolysis, which breaks 
the chemical bonds of the polymer into a low molecu-
lar weight polymer. In the second step, these substances 
are further degraded and metabolized to  CO2 and  H2O 
(Jeon et al. 2016). During this degradation, a foreign body 
reaction may occur, causing, for example, redness and 
swelling. The crystallinity of the constituent substances 
is considered the most important factor in the foreign 

Fig. 1 a He felt hypesthesia in the area of malocclusion of the second branch of the trigeminal nerve. b His left cheek was more deviated 
downward than the right cheek. c He had difficulty opening his mouth
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body reaction. The decomposition exceeds the permissi-
ble level of metabolism, and the crystalline substance as 
an intermediate product remains for a long time. This is 
main factor in the foreign body reaction. (Kim and Lee 
2019).

The PDLLA absorbable plate is a new plate com-
posed of PDLLA alone. Unlike PLLA, PDLLA is an 
amorphous substance, and therefore, no crystalline 
substance is formed as an intermediate product. In 
addition, PDLLA is absorbed in 72 weeks (Heidemann 
et  al. 2001), so a foreign body reaction is less likely to 
occur than if a conventional absorbable plate is used. 
The foreign body reaction of the PDLLA absorbable 
plate was reported to be transient swelling, as it was for 
other absorbable plates (Aldanaa et al. 2011; Reichwein 
et  al. 2009; Yukari et  al. 2020; Itaru et  al. 2020). How-
ever, as yet few reports have been published of a foreign 
body reaction requiring surgery: in one report, only a 
foreign body granuloma was formed in seven cases 
(Jeon et  al. 2016) and in two other reports, the swell-
ing remained without spontaneous regression in two 

cases (Hitoshi et  al. 2019; Doh et  al. 2018). Although 
the PDLLA absorbable plate is a new material with dif-
ferent features from those of the conventional product, 
further case study is necessary on the progress and fre-
quency of the foreign body reaction in future.

In our case, the upper eyelid was highly swollen with 
redness and purulent drainage; thus, we considered the 
presence of severe inflammation. Plate fragments were 
observed at the wound, suggesting that degradation and 
absorption of the plate were stagnant. Furthermore, the 
bacterial culture results were negative, suggesting that 
the foreign body reaction accompanied by delayed deg-
radation and absorption of the plates was the cause. The 
degradation process of an absorbable plates is histolog-
ically divided into five stages: protein adsorption, acute 
inflammation, chronic inflammation, foreign body 
giant cell formation, and fibrosis of the plate fragments, 
in which the fibrosis of the fragments is said to promote 
the foreign body reaction (Doh et  al. 2018; Anderson 
et al. 2008). We thought that, because the plate was not 
completely decomposed, the inflammatory response 

Fig. 2 a Frontal view (fractures of the anterior and posterior walls of the left maxillary sinus, the infraorbital wall, and the frontal zygomatic suture). 
b Oblique view (The zygomatic arch also broken). c Tilt view (The zygomatic body was deviated laterally downward). d Frontal view 6 months 
postoperatively (The bones were successfully reduced). e Oblique view 6 months postoperatively
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to the fragments was prolonged and spread to the sur-
rounding tissues, resulting in the formation of a ster-
ile abscess. Although the bacterial culture results were 
negative, the possibility that bacterial infection caused 
the inflammation cannot to be completely ruled out.

In addition to the degree of crystallinity, factors that 
cause a foreign body reaction to an absorbable plate 
include the size, shape, and arrangement of the plate; 
the dead space around the indwelling plate; the thick-
ness of the normal tissue covering the plate; and the 
proximity to the skin incision (Xue et  al. 2014; Rha 
et  al. 2015; Kim et  al. 2018). In our case, the foreign 
body reaction was stronger at the frontozygomatic 
suture than at the infraorbital margin. Given aseptic 
inflammation rather than infection, the difference in 
the degree of the foreign body response may be related 
to periosteal repair after bone fixation. The periosteum 
at the infraorbital margin could be repaired after bone 
reduction, but that at the zygomaticofrontal suture 
could not be repaired because there was not enough 
periosteum to cover the thickness of the plate. In other 
words, whether hydrolysis of the plate placed on the 
bone surface occurs inside or outside the periosteum 
was important, and the periosteum possibly suppressed 
the spread of inflammation to the circumference. 

Therefore, periosteal repair sufficient to cover the plate 
was considered to be important for reducing the for-
eign body reaction to the plate. With regard to plate 
fixing, we should select a site that allows for not only 
bone fixation but also sufficient periosteum to cover the 
plate.

The foreign body reaction caused by an absorbable 
plate is often transient. However, if the abscess is formed 
with extensive and intense inflammation, as in our case, 
surgical intervention should be considered for distin-
guishing a foreign body reaction from a bacterial abscess. 
Although no clear criteria exist for the indication of sur-
gical intervention for foreign body reactions, it has been 
suggested that surgical removal should be performed for 
swelling that remains 2  years after surgery because of 
the possibility of subsequent bone resorption (Mackool 
et al. 2006). PDLLA absorbable plates are relatively new 
products, and their hydrolysis progresses over a period 
of more than 1 year. Therefore, long-term follow-up for 
1 year or more after surgery is necessary to confirm the 
presence and extent of a foreign body reactions. Further-
more, surgical intervention, such as drainage or removal, 
should be considered if the foreign body reaction symp-
toms are severe.

Fig. 3 a Fracture at the infraorbital margin. b After plating at the infraorbital margin using a straight 4-hole, a 1.0 mm plate and four 5 mm pins 
were inserted. c Fracture at the frontal zygomatic suture. d After plating at the frontal zygomatic suture using a straight 4-hole, a 1.0 mm plate and 
four 5 mm pins were inserted
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Conclusions
The poly-d, l-lactic acid absorbable plate is absorbed 
over a period of 1 postoperatively, necessitating a 
long-term follow-up of 1  year or longer. In addition, 

although the foreign body reaction is often transient, 
surgical intervention, such as drainage or removal, 
should be considered if the symptoms of the foreign 
body reaction are severe.

Fig. 4 a Redness and swelling of 60 × 30 mm in diameter in the upper eyelid. b The swelling was soft, so a bacterial infection and abscess were 
suspected. c After confirmatory incision, purulent drainage was observed. d The purulent drainage contained plate fragments
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