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The use of hyaluronidase in nasal in�ltration: prospective
randomized controlled pilot study
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Abstract
A double-blind randomized prospective case-control pilot study was performed to assess tissue distortion
caused by the in�ltration of local anaesthetic to the dorsum of the nose and to see if this was altered by the
addition of hyaluronidase. Forty patients undergoing nasal manipulation for fractured nasal bones were
randomized to receive either 4.ml of two per cent lignocaine and adrenaline 1:200.000 or 4.ml of two per
cent lignocaine and adrenaline 1:200.000 with 1500 IU hyaluronidase, which was in�ltrated
subcutaneously over the nasal dorsum. One surgeon using a standardized technique performed the
nasal in�ltration. Other outcome measures were ease of manipulation, adequacy of the reduction, patient
satisfaction with cosmesis and patient analgesia requirements. There were trends for decreased tissue
distortion and improved ease of manipulation in the hyaluronidase group. Larger trials are required to
con�rm these results.
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Introduction
Hyaluronidase is an enzyme that decreases the
viscosity of the ground substance, or tissue cement
of cells, by reversibly binding to hyaluronic acid. It is
used in many areas of surgery including gynaecology,
ophthalmology, plastic and general surgery as well as
in radiology, oncology, and palliative medicine.1 In
all these areas the ability of hyaluronidase to aid in
the resorption of excess �uid or blood in subcuta-
neous or intramuscular compartments is utilized.
Hyaluronidase does this by allowing �uids to move
more easily along tissue planes thereby increasing its
area of distribution.1 In surgery hyaluronidase is
used primarily in conjunction with local anaesthetics.
It is used here to decrease tissue distortion caused by
the local anaesthetic and to increase the area that the
anaesthetic in�ltrates. There are limited reports of
the use of hyaluronidase in nasal surgery. This study
assesses the effectiveness of hyaluronidase in
decreasing the tissue distortion caused by a local
anaesthetic solution injected subcutaneously over
the nasal dorsum.

Method
Forty patients were to be enrolled in the trial. Ethical
approval was obtained from the Ayrshire and Arran
Local Research Ethics Committee. Inclusion criteria
were that the patients were able to give informed

consent, were 16 years of age or older and had
displaced nasal fractures, which had occurred no
more than 21 days prior to the date of manipulation.
Exclusion criteria are listed in Table I.

Patients were initially seen �ve to seven days post-
trauma in a clinic and were offered enrolment into
the trial. They received at this time both a verbal
description of the trial as well as a written informa-
tion sheet. If they agreed to participate they were
advised to use paracetamol-based analgesia in
preference to non-steroid anti-in�ammatory drug
(NSAID)s until surgery. Informed consent was
obtained prior to surgery. Randomization was
performed prior to induction of the general anaes-
thesia, by an anaesthetic technician using a random
number generator. The anaesthetic technician then
prepared either 4.ml of two per cent lignocaine with
adrenaline or the same solution with 1500.IU of
hyaluronidase anhydrous powder made up to 4.ml.
An independent observer assessed the nose imme-
diately prior to in�ltration of the local anaesthetic
then left the room. All independent observers were
either trained otolaryngologists or otolaryngology
trainees. Local anaesthetic was injected subcuta-
neously from a single point at the root of the nose, by
in�ltrating inferiorly and laterally on each side of the
nasal dorsum using a standardized technique. In�l-
tration was performed by a single injector, (SHV),
for all patients. The injector then massaged the
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dorsum of the nose for two minutes. The indepen-
dent observer then returned and independently
graded the distortion of the nose by the in�ltrate
on a scale of 0–3 (0.=.no distortion, 1.=.minimal
distortion, 2.=.moderate distortion, 3.=.marked dis-
tortion). The injector also assessed the tissue
distortion using the same scale. The injector and
the observers were all blinded to the group alloca-
tion and to each other. When a difference occurred
between the independent observers’ tissue distortion
score and the injector’s, the score of the independent
observer was used as the de�nitive score for
statistical analysis. The nasal fracture was then
manipulated either manually or with Walsham’s
forceps by the injector/surgeon (SHV). Ease of
manipulation was assessed by the surgeon on a
scale of 1–5 (1.=.very easy, 2.=.easy, 3.=.minimal
dif�culty, 4.=.moderate dif�culty, 5.=.very dif�cult).
The surgeon then assessed the result of the
manipulation as either complete or incomplete. A
pain score was recorded 30 minutes post-operatively
using a visual analogue scale (0–10.cm). Require-
ment for additional analgesia was noted and it was
later noted if further analgesia was required before
discharge. Patient satisfaction with cosmesis was
reviewed immediately prior to discharge on a score
of 1–3 (1.=.satis�ed, 2.=.unsure, 3.=.dissatis�ed). All
complications were noted.

Patients were contacted by telephone at one to
four weeks to again assess patient satisfaction and
were also asked if there had been any complications.

Results
Between 01/01/2001 and 31/01/2002, 40 patients
undergoing manipulation of fractured nasal bones
under general anaesthetic were recruited. Twenty
received local anaesthetic with hyaluronidase and 20
without. The male to female ratios were 16:4 in the
hyaluronidase group and 17:3 in the non-hyaluroni-
dase group. The median age of the hyaluronidase
group was 22.5 years (range 16–53 years) and the
median age of the non-hyaluronidase group was 20
years (range 16–59 years). The mean number of days
since fracture was 12.4 days in the hyaluronidase
group (range 8–16 days) and 11.8 days in the non-
hyaluronidase group (range 7–16 days). Four (20 per
cent) of the 20 patients in the hyaluronidase group
had had previous nasal fractures whereas �ve (25 per
cent) of the non-hyaluronidase group had had
previous nasal fractures. The distribution of fracture
types was similar in the two groups. The hyalur-
onidase group had 14 lateral (70 per cent), two
depressed (10 per cent), one impacted (�ve per cent)

and three (15 per cent) mixed type fractures. The
non-hyaluronidase group had 14 lateral (70 per
cent), two depressed (10 per cent), two impacted (10
per cent) and two (10 per cent) mixed type fractures.

Distortion assessment by the independent obser-
vers following injection of local anaesthetic in the
hyaluronidase group showed that two (10 per cent)
had no distortion and 18 (90 per cent) had mild
distortion. In the non-hyaluronidase group one (�ve
per cent) had no distortion, 16 (80 per cent) had mild
distortion and three (15 per cent) had moderate
distortion (Figure 1). There was a 90 per cent
concordance between the independent and the
second (injectors) observers’ assessment of tissue
distortion caused by the in�ltration of local anaes-
thetic. There was a trend for the hyaluronidase
group to have less distortion but this was not
statistically signi�cant (p.=.0.107; Wilcoxon test).
Surgeon satisfaction with the initial outcome of the
manipulation was 17/20 (85 per cent) in the
hyaluronidase group and 16/20 (80 per cent) in the
non-hyaluronidase group. Assessment of ease of
manipulation showed a trend for easier manipulation
in the hyaluronidase than the non-hyaluronidase
group (Figure 2), however, there was no statistical
difference between the two groups (p.=.0.089;
Wilcoxon test). Patient satisfaction was 18/20 (90
per cent) on the day of surgery and 20/20 (100 per
cent) at one to four weeks for the hyaluronidase
group and 15/20 (75 per cent) on the day of surgery
and 18/20 (90 per cent) at one to four weeks for the
non-hyaluronidase group. One (�ve per cent) of the
hyaluronidase group required pain relief at 30
minutes whereas three (15 per cent) of the non-
hyaluronidase group did. The average visual analo-
gue pain score at 30 minutes was 0.3.cm for the
hyaluronidase group and 0.9.cm for the non-hyalur-
onidase group. At the time of discharge none of the
hyaluronidase group and one (�ve per cent) of the
non-hyaluronidase group required pain relief. No
adverse reactions occurred in either group. Calcula-

Fig. 1
Tissue distortion after the injection of 2 per cent lignocaine
with adrenaline both with and without hyaluronidase. (0 = no
distortion; 1 = mild distortion; 2 = moderate distortion; 3 =

severe distortion).

TABLE I
exclusion criteria

x any evidence of infection in the area of nasal trauma
x any coexisting malignancy
x pregnancy or lactation
x previous allergy to hyaluronidase
x previous or active rheumatic fever
x using any of the following medications concomitantly;
.NSAIDs, heparin, aminoglycosides, vitamic C or
.antihistamines.
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tions of effect size for tissue distortion (0.595) and
ease of manipulation (0.574) determined that for
these parameters to be proven statistically different,
trials with 46 patients and 50 patients in each arm
respectively, would be required.

Discussion
The aim of this study was to identify whether or not
the addition of hyaluronidase to lignocaine with
adrenaline facilitated the spread of the injected
anaesthetic to a degree that a difference in tissue
distortion was discernible clinically. Hyaluronidase is
an enzyme, which has a speci�c action on the
mucopolysaccharide hyaluronic acid. Hyaluronic
acid is a component of the mucoprotein ground
substance or tissue cement of the tissue spaces.
Hyaluronidase reversibly depolymerizes hyaluronic
acid and thereby reduces the viscosity of the tissue
cement and facilitates the diffusion of injected
substances within the tissue planes. Therapeutically
this effect can be used to increase the absorption of
subcutaneously or intramuscularly injected �uids as
well as to promote the absorption of excess �uids
and extravasated blood in the tissues.1–4 The
principal drawback of using local anaesthetics in
nasal procedures is the associated tissue distortion.
Lewis-Smith5 and Nevarre and Tzarnas6 in their
respective papers noted the minimal loss of surface
contour due to the rapid spread of subcutaneous
in�ltrate when hyaluronidase was added to a
solution of local anaesthetic. This occurred both
with,5 and without,6 adrenaline.

A Medline search into the use of hyaluronidase in
nasal surgery identi�ed a single study. Fry7 in 1967
described the manipulation of fractured nasal bones
and septums using a subcutaneous in�ltration over the
nasal dorsum with lignocaine, adrenaline and hyalur-
onidase, and intranasal packing impregnated with
cocaine and adrenaline. This was performed both
with, and without, general anaesthesia. No attempt

was made to assess tissue distortion. Because of the
lack of evidence based medicine to support the use of
hyaluronidase in this area we elected to perform a
pilot study. The study size of 40 patients was chosen
having obtained statistical advice.

In this study we have demonstrated a trend for the
hyaluronidase group to have less tissue distortion
than the non-hyaluronidase group, which is consis-
tent with the existing research in this area. We also
demonstrated a trend in the hyaluronidase group for
easier manipulation. This may be a perceived effect
with less tissue distortion and resorption of local
oedema7 and bruising8 making the manipulation
easier. It could also be due to the hyaluronidase
binding to hyaluronic acid in the callus and
destabilizing the fracture line. If this were true it
would be expected that the hyaluronidase group
would have more late displacements. This, however,
did not appear to occur as patient satisfaction with
cosmesis at one to four weeks was greater in the
hyaluronidase group (100 per cent) than the non-
hyaluronidase group (90 per cent). The cause of this
trend remains uncertain.

The calculation of effect sizes for tissue distortion
(0.595) and ease of manipulation (0.574) are
signi�cant if this pilot demonstrates a true trend.
Using these effect sizes it can be calculated that it
would require total group sizes of 96 and 100
patients to con�rm these respective trends statisti-
cally. Although the differences in tissue distortion
measured are on quite a gross scale, to be able to
demonstrate these changes with such small numbers
would infer clinical signi�cance. This can also be
implied for the trend of ease of manipulation.

The main theoretical disadvantages of the use of
hyaluronidase in conjunction with local anaesthetics
are a decreased duration of action of the anaesthetic,
increased peak plasma concentrations of the anaes-
thetic and the risk of anaphylactic reactions to
hyaluronidase. Several authors5,9,10 have demon-
strated that hyaluronidase decreases the duration
of local anaesthetics both with and without, adrena-
line. Lewis-Smith5 however has also demonstrated
that 10.ml of one per cent of lignocaine with
1:200.000 adrenaline and 1500 IU of hyaluronidase
injected subcutaneously to the volar aspect of the
forearm gives effective anaesthesia in human sub-
jects for at least four and a half hours. We were
unable to demonstrate any increase in pain relief
requirements in the hyaluronidase group. In fact, the
hyaluronidase group required less analgesia both 30
minutes post-operatively (�ve per cent vs 15 per
cent) and at discharge (0 per cent vs �ve per cent).
The safety of hyaluronidase has been well demon-
strated clinically in an audit of 6000 local anaesthetic
peribulbar blocks by Nicholl et al.11 We did not
experience any adverse reactions in either group.

There are various drugs that are used in clinical
practice that inhibit the action of hyaluronidase.
These include heparin, aminoglycosides, salicylates,
antihistamines and vitamin C.2,3 The concomitant
uses of these medications were therefore exclusion
criteria. We advised patients when they initially

Fig. 2
Ease of manipulation of fractured nasal bones after the injection
of 2 per cent lignocaine with adrenaline both with, and without,
hyaluronidase. (1 = very easy; 2 = easy; 3 = minimal difficulty;

4 = moderate difficulty; 5 = very difficult).
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attended clinic that they should use paracetamol-
based analgesia instead of NSAIDs. A previous
medical history of rheumatic fever was also an
exclusion criterion as there have been reports of
antibodies to hyaluronidase in these patients.2

The technique of nasal injection used was a
modi�cation of a technique described by both
Waldron et al.12 and Watson et al.13 They described,
in their respective papers, a single injection point at
the root of the nose, giving a regional block of both
infratrochlear and external nasal nerves. The
volume of local anaesthetic used when reducing
fractured noses under local anaesthesia varies
between authors with volumes of between 2–4.ml
being reported.12–16 We elected to use 4.ml as we
felt that this volume would enable more effective
anaesthesia of the branches of the intra-orbital
nerves to the nose.

Cosmetically a satisfactory result was achieved in
95 per cent of our patients as judged by the patients
(100 per cent hyaluronidase vs non-hyaluronidase)
and 82.5 per cent as judged by the surgeons (85 per
cent hyaluronidase vs non-hyaluronidase). These
results compare favourably with those of Murray
and Maran,16 Owen et al.17 and Dickson and
Sharpe18 who showed patient satisfaction with
cosmesis following nasal manipulation to be
between 70–83 per cent. Owen et al.17 also assessed
surgeon satisfaction at the time of surgery and found
that 71 per cent of fractures were completely
reduced at the time of surgery. Patient and surgeon
satisfaction will diminish with time as some fractures
inevitably displace.

We acknowledge that there are some weaknesses
in this trial. Several independent observers were
used to determine tissue distortion. However, to
enhance the quality of the measurement of tissue

distortion the injector acted as a second observer
throughout the trial. This demonstrated a 90 per cent
agreement between the independent observers’ and
the second observer’s (injector) assessment of tissue
distortion. The injector was blinded to group
allocation but may have been able to identify
which patients received hyaluronidase purely on
palpation by ease of �uid resorption. This could have
introduced bias. To eliminate this potential bias, only
the result of the independent observer was used for
statistical analysis to assess tissue distortion. We also
acknowledge that longer follow-up times may have
altered patient satisfaction rates.

In conclusion, we were unable to demonstrate any
statistically signi�cant differences between the hyalur-
onidase and non-hyaluronidase groups in any of the
parameters measured. In the areas of tissue distortion
and ease of manipulation there were trends in favour
of the hyaluronidase group. There may be a difference
using hyaluronidase with these two parameters, which
we were unable to demonstrate because of our small
trial size and the grading scale used. This may prove
important especially in the areas of rhinoplasty and
manipulation of fractured nasal bones solely under
local anaesthetic, where small changes in tissue
distortion can mask cosmetic deformities. Further
research in this area with larger trials is required to
con�rm these apparent trends.
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