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The term ‘tear trough’ was first 
introduced by Flowers in 1969 
to describe the deformity that 
leads to lower eyelid depression. 

It was proposed that the defect was due 
to a muscular defect between the angular 
head of the quadrates labii superioris 
muscle and the orbicularis oculi muscle 
[1]. Nowadays, we have a better anatomical 
understanding of the tear trough deformity, 
which is defined as a concave depression 
of the medial lower eyelid, extending 
obliquely from the medial canthus to the 
mid-pupillary line [2,3]. Ageing remains a 
major risk factor in the development of the 
defect, mainly through tissue atrophy and 
weakening of the orbital septum [4,5]. This 
subsequently allows orbital fat herniation 
through the lax palpebral orbicularis oculi 
muscle and the appearance of ‘baggy 
eye’ which has a significant effect on an 
individual’s self-esteem and perception of 
facial appearance [6]. 

The treatment for tear trough deformity 
can be divided into surgical and non-
surgical approaches.  Surgical treatments 
include subtractive blepharoplasty, 
elevation of eye lid and midface tissue. 

Surgical lower blepharoplasty has been 
practised over a considerable length of 
time and several techniques have been 
described in the literature, all of which 
can be successful in the right hands 
[2,7,8]. However, non-surgical treatment 
has grown in popularity recently, despite 
the technical challenges it brings to the 
clinicians. A decent understanding of the 
local anatomy and careful patient selection 
remain key to achieving good results 
[2,9]. Multiple classification systems have 
been designed to provide an objective 
means of evaluating the deformity and to 
aid the surgeon in choosing appropriate 
treatment options [10].

Despite all the recent advances in 
anatomical understanding and technical 
refinement and reporting, complications 
still happen and it is paramount that both 
short-term and long-term complications 
are recorded and reported appropriately. 
In this case report, we present what is, to 
the best of our knowledge, the first case 
of recurrent peri-orbital swelling and 
one of the longest recorded durations of 
complication of dermal fillers successfully 
treated with hyaluronidase injection. 

Case report
A 43-year-old lady was referred to the 
ENT clinic with swelling below her eyes 
for the past three years. These symptoms 
tended to present most mornings, before 
slowly resolving over the course of the day. 
However, over the preceding four weeks, 
the swelling was persistent, firmer and 
did not resolve through the day (Figures 
1 and 2). She also reported occasional 
blood-stained nasal discharge. On direct 
questioning, there was no history of 
digital trauma, eczema or hypersensitivity 
reactions and she declined any systemic 
symptoms such as skin lesions or joint 
pains. She had no medical comorbidities 
but reported a hyaluronic acid-based 
dermal filler injection three years ago in an 
attempt to treat tear trough deformity. 

On physical examination, there were 
two rubbery soft tissue mass deposits on 
the inferior aspects of both eyes, extending 
superiorly to medial canthus. Nasal 
endoscopy revealed a 1cm ulceration in 
nasal septum, but no mucosal erythema 
or purulent discharge. Blood tests were 
ordered, including RAST total and specific 
IgE to rule out an allergic reaction and 
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Figure 1: Appearance of tear trough deformity in clinic. Figure 2: Patient’s own picture, showing the recurrent and intermittent nature of peri-orbital swelling at home.
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which came back as normal. A full vasculitis screen, including 
measurement of serum ACE, ANCA, auto antibody screen, MPO, 
PR3, ESR and CRP, was performed, which again all came back 
within the normal ranges. A chest x-ray did not show any cause 
for concern and her MRI scan of the orbits and soft tissues of 
the face confirmed diffuse soft tissue thickening which affected 
the infraorbital / premaxillary regions, extending to dermis to 

12mm depth (AP) and 40mm (TR) (Figure 3). The conclusion from 
MRI initially was a differential diagnosis including lymphoma, 
IgG4 disease, sarcoid or Wegeners granulomatosis. She was 
subsequently listed for examination of the nose under general 
anaesthesia for septal biopsy +/- infra-orbital soft tissue biopsy. 

By the time of operative intervention, however, the septal 
ulceration had spontaneously healed and there were no physical 
abnormalities on examination. Consequently, her case was 
discussed in a multidisciplinary manner involving ophthalmologists 
and oculoplastic surgeons and the diagnosis, considering clinical 
assessment and investigation results, was thought to be delayed 
onset nodules, secondary to hyaluronic acid-based fillers.

She was treated with hyaluronidase injection on three occasions 
over a period of eight weeks. 350IU of hyaluronidase was injected 
under each eye on each of the first two sessions, and 250IU was 
injected under each eye on the third session. Hyaluronidase was 
injected in the supraperiosteal, intramuscular and subcutaneous 
planes as well as directly into any areas of thickening, and the area 
was massaged. There was mild bruising and short-lived oedema 
following injections. The patient reported partial improvements 
after the first and second treatments, and complete resolution was 
noted four weeks after the third treatment (Figure 4) and the patient 
reported satisfaction with the appearance of her face.

Discussion
The use of non-animal stabilised hyaluronic acid-based fillers 
is generally considered safe and these fillers are used widely as 
a rejuvenation aesthetic technique. Their use in non-surgical 
procedures has grown rapidly with reports of a 700% increase in 
the use of hyaluronic acid (HA) fillers from 2003 to 2006 in the 
United States [11]. Nonetheless, the tear trough is still considered 
as one of the most challenging areas to treat with hyaluronic acid 
[11]. Adverse events associated with the use of HA fillers are not very 
common; however, they can lead to rare and potentially serious 
chronic complications that often go undiagnosed unless the use 
of fillers is disclosed during the consultation with physicians. This 
case represents a rare complication and is, to our knowledge, 
the first reported long-term recurrent intermittent peri-orbital 

Figure 3: MRI orbit and soft tissue face – diffuse soft tissue thickening which affected the 
infraorbital / premaxillary regions, extending to dermis extending to 12mm depth (AP) and 
40mm (TR).

Figure 4: Post hyaluronidase injection.
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swelling related to delayed onset non-inflammatory nodule as a 
complication of HA filler, that was amenable to treatment with 
hyaluronidase injection.

Several dermal fillers materials are now available for injection 
of tear trough deformity. Examples include injectable poly-L-lactic 
acid, hyaluronic acid, autologous fat, bovine and porcine collagen-
based fillers [12-14]. All fillers have shown good results, but there is 
always an associated risk of early and late complications, regardless 
of contents. Hyaluronic acid-based fillers have grown in popularity in 
recent decades over other semi-permanent filler materials, perhaps 
due to a slower rate of absorption and decreased hypersensitivity 
reaction compared to other fillers [2,12,15]. In addition, irregularities 
and undesired results following HA filler injections can generally be 
reversed with injection of hyaluronidase [16].

A comprehensive history of bleeding disorder, immunological 
and hypersensitivity reaction must be considered when choosing an 
appropriate filler [17]. Thorough consideration of agent compatibility, 
injection technique, needle size, patient anatomy and filler longevity 
may prevent serious reactions and complications [18]. Complications 
can be broadly divided as to immediate and chronic. 

Immediate complications include pain and erythema at injection 
site, ecchymosis, swelling, discolouration and patients’ lack of 
perceived effect. Irregularities are often observed at time of injection, 
which is usually massaged away on a table or later at a follow-up 
visit. Significant irregularities are usually amenable to treatment 
with hyaluronidase injection (10 units of hyaluronidase per area). 
Vascular compromise and necrosis is a rare reported complication 
which can be reduced by hyaluronidase and low molecular weight 
heparin (LMWH) injection to limit tissue destruction [19]. Chronic 
complications include development of delayed onset nodule, which 
can be inflammatory or non-inflammatory. Our patient represented a 
rare non-inflammatory nodule with unique characteristics, including 
change in size, time of onset and appearance. Interestingly, the 
brand of filler used in this case, contains crosslinked HA. Bitterman-
Deutsch et al. suggest that HA itself is not immunogenic; however, 
components added to stabilise the HA molecules by crosslinking 
(for increased longevity) could be immunogenic, leading to delayed 
hypersensitivity reactions and nodule formations [20]. Non-
inflammatory nodules are commonly due to excessive superficial 
misplacement, incorrect dilution of agent and associated chronic 
immune-inflammatory reaction and possibly low-grade bacterial 
infection. Delayed onset nodules need to be differentiated from 
granuloma formation, which are rare and only diagnosed in presence 
of histological evidence [21].

Non-inflammatory nodules tend to respond well to basic 
mechanical displacement and diffusion using saline and / or 
lidocaine [22]. However, caution needs to be adopted as sharp tissue 
handling of the peri-orbital area may cause further problems due to 
reduced skin thickness. Hyaluronidase injections have been shown 
be effective in treatment of granulomas and inflammatory nodules 
resistant to antibiotic therapy [22–24]. The authors propose that 
non-inflammatory nodules would also respond well to hyaluronidase 
injection, particularly if the underlying cause is suspected to be the 
HA filler injection. If there has been a significant improvement with 
hyaluronidase, injection may be repeated at one to four weekly 
intervals until complete resolution or the patient has received a 
satisfactory outcome. If there is no real improvement, other diagnosis, 
including a non-hyaluronic acid filler, should be considered. 

It is of note that this patient has had fillers, of various brands 
including the one used in this case, in the nasolabial folds and lips, 
and has not suffered with any similar issues with fillers in other areas. 
This does raise the hypothesis that the reaction noted may be related 
to the regional anatomy, and the physical effects from repeated 
muscular compression of the filler materials from action of the 
orbicularlis muscle.

Although this observation is limited to one successful case, we 
believe that the large body of evidence in the literature in regard to 
use of hyaluronidase injection in inflammatory nodules [22–24] and 
granulomatous lesions [21,22] supports the use of this therapy for long 
standing recurrent non-inflammatory nodules. 

Conclusion
Long-term complications of hyaluronic acid-based filler injections 
are rare, but they can be difficult to treat. We have presented a case of 
non-inflammatory delayed onset nodule with unique characteristics, 
successfully treated with hyaluronidase injection. With increasing 
demand of these injections, there will be a potential rise of the 
complications associated with these procedures.
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