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Abstract Background The enzyme hyaluronidase

(HA) is an adjunctive in retrobulbar anaesthesia (RA)

that is used during ophthalmic surgery to improve the

efficacy and speed of nerve blocks. Although uncom-

mon, HA has been shown to be a potential cause of

allergic responses. Case reports We describe three

patients who experienced an allergic reaction to HA

following ocular surgery in our department and

provide an extensive overview of the literature on

HA in RA. Conclusions Although rare and mostly

benign, allergy to HA should be included in the

differential diagnosis when chemosis, proptosis and

restriction of eye movements occur after parabulbar

or retrobulbar anaesthesia. The authors feel that the

beneficial effect of HA in small volumes of RA

warrants its use despite this potential complication.
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Introduction

The enzyme hyaluronidase (HA) is an adjunctive

agent in retrobulbar anaesthesia (RA) that is used

during ophthalmic surgery to improve the efficacy

and speed of nerve blocks [1, 2]. Hyaluronidase is a

mucopolysaccharidase that breaks down hyaluronic

acid, a key component of connective tissue, thereby

facilitating the distribution of anaesthetic drugs

(lidocaine and bupivacaine) [3]. Although uncom-

mon, HA has been shown to be a potential cause of

allergic responses.

Case reports

We describe three patients who experienced an

allergic reaction to HA following ocular surgery in

our department as well as one patient with a severe

allergic reaction to topical postoperative medication,

which may mimic the former. Several other cases of

an allergic reaction after RA have been reported by

different surgeons in our department, but these were

not thoroughly documented and therefore are not

described in this case series. In our institution, RA

contains 2.5 cc3 lidocaine 2%, 2.5 cc3 bupivacaine

0.25% with 0.5% (1:200,000) adrenalin and 150 IU

hyaluronidase (1 mg Hyason, Organon, the Nether-

lands). For glaucoma surgery, marcaine without

adrenaline is used to prevent vasoconstriction around

the optic nerve.
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Case 1

An 84-year-old woman with a history of uneventful

trabeculectomy under RA on her left eye received a

second RA for the same procedure on the right eye.

The patient presented 1 day postoperatively with

periorbital redness and oedema, proptosis, conjunc-

tival chemosis and a restriction of ocular movements

in all directions on the operated eye. The pupil was

reactive to light. There was no purulent discharge

from the eye. The patient was apyrexial. The

leucocyte count, erythrocyte sedimentation and C-

reactive protein were normal, and the blood cultures

were negative. A computed tomography (CT) scan

showed proptosis of the right eye, increased density

of the orbital fat and enlargement of all extraocular

muscles. An air bubble was present in the orbit

between the inferior and medial rectal muscle

(Fig. 1). The picture was interpreted as a periorbital

and orbital cellulitis of the right eye, the differential

diagnosis being an infection or an aseptic inflamma-

tion. After treatment with intravenous amoxicillin

and clavulanic acid (Augmentin 500 mg three times

daily) for 24 h, there was no clinical improvement.

Allergy to one of the components was suspected, and

systemic steroids (Medrol 60 mg/day) were adminis-

tered. One day later, all clinical parameters

substantially improved.

Case 2

A 74-year-old woman who had been previously

exposed to HA in a RA during a trabeculectomy of

the left eye 1 year earlier underwent the same

intervention on the right eye. The patient presented

with symptoms of orbital inflammation 1 day after

the intervention, which gradually worsened. At the

onset of the symptoms, she was thought to be allergic

to the postoperative eyedrops tobramycine and dexa-

methasone (Tobradex) and, consequently, these were

replaced by preservative-free ofloxacine (Trafloxal

edo) and dexamethasone (Dexamethasonemonofree).

The next day she showed severely swollen eyelids

(Fig. 2), extensive chemosis, and restricted eye

movements. She had no fever. The best corrected

visual acuity decreased from 6/10 the first day

postoperatively to 25/100 the second day. Treatment

with a high dose of intravenous amoxicillin and

clavulanic acid (Augmentin) 1000 mg twice daily

(bid) and methylprednisolone (Medrol) 64 mg once

daily (qd) was started. Twelve hours later, the

swelling had diminished, and the visual acuity had

recovered to 6/10.

Case 3

Case 3 was a 48-year-old male, and dates from 1988. At

this time, RA contained Thiomucase (50 IU/ml HA;

Exel Farma, Belgium). The patient’s past ophthalmo-

logic history included an extracapsular-lens extraction

Fig. 1 Computed tomography scan of the orbit. Proptosis of

the right eye, increased density of the orbital fat and

enlargement of all extraocular muscles

Fig. 2 Periorbital swelling 12 h after treatment with Medrol

was started
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under general anaesthesia on the left eye, followed by a

removal of the opacified posterior capsule under RA.

He received a second RA for an extracapsular lens

extraction on the right eye. The following day, he

complained of itching on the neck and in the throat. The

eyelids of the right eye were manifestly swollen and

red. No enlarged adenopathies were found upon

palpation of the neck region. The next day, the oedema

had extended to the cheek. An antihistamine (Fenistil

retard) was given orally. Because swallowing difficul-

ties arose, the patient received an injection of

corticosteroids. The following day, the swelling had

decreased. At this stage the causative allergen was still

unknown, and the postoperative eyedrops containing

prednisolone (Predmycine P) were replaced by dexa-

methasone and chloramphenicol (DeIcol). An

intradermal allergy test, however, revealed a reactivity

to HA.

Case 4 (differential diagnosis: allergic reaction to

topical medication)

A 48-year-old woman underwent a vitrectomy under

general anaesthesia because of retinal detachment in

the right eye. Two days after the operation, she had

pain around the right eye. There was manifest

oedema, erythema of the eyelids and chemosis

(Fig. 3). The eye motility was only slightly restricted

and painful. Antibiotics (6 g) administered intrave-

nously were started together with Medrol (64 mg qd).

A CT scan showed a preseptal cellulitis (Fig. 4). One

day later, the symptoms had subsided.

Discussion

An allergic reaction to HA is a rare but recognized

complication of RA. The true incidence is estimated

to be around �000 [4–6], but it is hard to determine

the actual incidence because mild allergic reactions to

HA may have been mistaken for allergic reactions to

topical postoperative medications. Moreover, the

condition presumably often remains unrecognized

because of the spontaneous recovery of the patient.

Table 1 presents a review of previously described

cases of postoperative allergic reactions to parabulbar

or retrobulbar anaesthesia. Kempeneers et al. [4] was

the first author to describe this phenomenon in five

patients and to prove the immunoallergic aetiology of

the reaction to HA.

Most of the patients with an allergic reaction to HA

reported to date had one previous uneventful RA

containing HA, implying that sensitization had taken

place [7, 8]. The most common prior exposure to HA

was a RA for the same treatment on the contralateral

eye. However, as a reaction at first administration is

also possible, different mechanisms for hypersensi-

tivity reactions have been suggested [4]. The onset

of the allergic response is also reportedly variable:

immediate (intraoperative), early (within a few hours),

intermediate (within a few days) or late (within

weeks) [8]. These findings suggest that both type I and

type IV hypersensitivity are likely to contribute to this

Fig. 3 Swollen eyelids on the operated eye

Fig. 4 Computed tomography orbital
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response [4, 9, 10]. Periorbital oedema within minutes

of administration of the drug usually represents a type

I immediate immunoglobulin (Ig)E-mediated

response to HA. These patients had no known prior

exposure to HA [9, 10]. In most cases, however, as in

our case series, the onset of symptoms was delayed for

over 24 h. This delayed onset is suggestive of a type

IV delayed hypersensitivity, which is not an antibody-

mediated response, but a T-cell-mediated allergic

reaction [4].

The most common symptoms include periorbital

oedema and erythema, conjunctival chemosis, itch or

pain, proptosis and extraocular muscle motility

restriction (ranging from mild restriction to total

ophthalmoplegia). In all cases, the cornea and the

anterior chamber are clear, and the fundus is normal.

There is the occasional loss of vision because of

compression of the optic nerve or elevation of

intraocular pressure due to increased venous pressure

[4, 11]. Patients with non-immediate reactions are

generally not febrile and are in a good systemic

condition, while those with an immediate reaction

without previous RA and, thus, type I hypersensitiv-

ity, do show general symptoms (see Table 1).

Quincke’s oedema (as in our third patient) is a rare

presentation characterized by itching in the area of

the neck and throat and swallowing difficulties.

Generalized anaphylactic reactions to HA have not

been seen after RA but are described resulting from

other routes of administration [12, 13].

For the diagnosis, blood analysis, including a

white blood cell count, may be useful to make the

differential diagnosis with an infection. Computed

tomography scan imaging can be used for differential

diagnoses of orbital inflammation. A CT scan in a

patient with an allergic reaction shows proptosis and

swelling of the periorbital soft tissue, including

infiltration and haziness of the orbital fat and

enlargement of the extra-ocular muscles. Skin allergy

testing is the most specific way to make the diagnosis

of a HA hypersensitivity reaction [4]. Intradermal and

skin prick testing are common methods used for

determining the drug responsible for the allergic

reaction [8, 11]. The negative prick test of our second

patient excludes an immediate IgE-mediated hyper-

sensitivity, which is consistent with the late onset of

clinical features. Confirmation of a delayed cell-

mediated immunoallergic reaction can be made by

lymphocytic transformation tests [4]. An intradermal

skin test can be done when the skin prick test results

are unclear. Patch and scratch tests remain negative in

this case [9, 11].

Allergy to HA should be included in the differen-

tial diagnosis when angio-oedema, proptosis and

restriction of eye movements occur after parabulbar

or retrobulbar anaesthesia. When these typical symp-

toms occur, it is important to exclude other more

dangerous causes, which require immediate therapy.

When early intraoperative proptosis and pain occurs,

a retrobulbar haemorrhage must be suspected. Later

postoperative proptosis, erythema and pain may

represent orbital cellulitis. Previous HA exposure,

the absence of fever and infectious parameters

(normal white cell count) and negative tissue cultures

suggest the likelihood of an allergic reaction rather

than an infection. A poor response to antibiotics, a

quick response to steroids and, in particular, positive

skin allergy tests confirm this diagnosis. Although

general sensitization has taken place, HA allergy

should also be considered in individuals with no

known prior exposure when early (perioperative)

periorbital swelling occurs.

Another differential diagnosis is contact allergy to

topical eyedrops. Our fourth case is just such an

example. The most important difference between this

and HA allergy is the absence of orbital involvement

in a reaction to topical medication, clinically shown

as normal eye movements. Patch tests are the skin

tests of choice to confirm contact dermatitis.

Broad spectrum antibiotics are most commonly

started at the onset of symptoms to cover for a

possible infective focus. Treatment with steroids

results in resolution of the signs and symptoms

within a few days. Significant clinical improvement

can also be seen with systemic antihistamines,

thereby avoiding the side effects of high doses of

corticoids; however, recovery takes somewhat longer

with antihistamines than with steroids. Without

treatment, the reaction will eventually disappear

spontaneously, but the symptoms are likely to worsen

over the first days and recovery takes longer.

Especially in the presence of compromised optic

nerve function, the administration of systemic ste-

roids should be considered at an early stage because

this may prevent permanent functional loss.

Although other surgeons in our ophthalmology

department have also observed cases of allergic

reactive to HA, this condition was more frequently
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reported by the glaucoma surgeons than within the

other subdisciplines. The authors propose the follow-

ing hypothetical explanation. The glaucoma surgeons

in our department are the only ones to use RA

without adrenaline (to avoid vasoconstriction around

the optic nerve). Adrenaline may attenuate the

symptoms of an allergic reaction. Therefore, an

allergic reaction to HA may have been masked or

mistaken for an allergic reaction to topical drugs in

patients that received RA containing adrenaline. Of

note, one should realize that adrenaline itself could

also cause an allergic reaction.

In view of this mostly benign, yet uncomfortable

and sporadically sight-threatening complication of

RA with HA, one may wish to (re)consider the utility

of adding HA to RA. Conflicting results have been

reported on the advantage of HA addition to local

anaesthetics. Although there are some reports of HA

as an adjunctive in RA for ophthalmic surgery

improving the efficacy and speed of nerve blocks

[14–20], other authors do not report any beneficial

effect of adjunctive HA [21–23]. Interestingly,

Schulenburg et al. [24] concluded that HA reduces

the volumes needed for local anaesthesia. In addition,

careful review of the literature revealed that HA has

added value in terms of efficacy and speed of the

anaesthesia and avoids a significant increase in intra-

ocular pressure when small volumes (5–8 ml) are

used [14–20]. No beneficial effect of HA has been

observed to date when larger volumes are used

(8–10 ml) [21–23]. Of note, these larger volumes

induced a marked rise in intra-ocular pressure, which

is unfavourable for the optic nerve, particularly in

glaucoma patients. Moreover, peroperative hypertony

also increases the risk of complications during any

intra-ocular surgery.

When all of these considerations are taken into

account, the authors suggest that the use of HA

indeed retains its added value despite the potential

allergic reaction and that small volumes of RA are

mandatory.

Conclusion

In summary, although rare and mostly benign, an

allergic reaction to retrobulbar HA can occur.

Therefore, HA in RA should be used with vigilance

for the symptoms of this condition to allow rapid

treatment and avoidance of permanent visual loss in

severe cases. However, the authors do suggest that

the beneficial effect of HA in small volumes of RA

warrants its use despite this potential complication.
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