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Ocular Morbidity Due to Monofilament Nylon

Corneal Sutures

J. F. ACHESON and C. J. LYONS

London

The low toxicity, high elasticity and prolonged
tensile strength of monofilament nylon has led
to its widespread use in modern cataract sur-
gery."* With the satisfactory use of this suture
in keratoplasty and the repair of corneal lacer-
ations,’ corneal incisions for cataract extrac-
tion have become popular at many centres,
including this hospital.

The clear corneal approach offers a number
of potential advantages: surgery is quicker,
which may facilitate more efficient use of hos-
pital resources. Subsequent filtration proce-
dures are simpler and their outcome is not
prejudiced by the conjuctival scarring which
follows limbal incisions. When interrupted
sutures are used, correction of post-operative
astigmatism by selective suture removal is
easier. However, corneal monofilament nylon
is sometimes associated with marked local tis-
sue toxicity and is also subject to in-vivo bio-
degradation.*” Both these mechanisms may
cause significant post-operative morbidity.

We carried out a survey in the accident and
emergency department of this hospital to
assess the ocular morbidity caused by 10/0
monofilament suture degradation after its use
in clear corneal sections for cataract
extraction.

Materials and Methods
Aphakic and pseudophakic patients present-
ing to the Accident and Emergency Depart-
ment over a six-week period with symptoms
resulting from loosened or broken sutures at
the corneal section were studied.

The duration and nature of the symptoms,
the number of sutures which were loose,

broken or with a knot undone and the appar-
ent cause of the presenting symptoms were
recorded. The patients were treated by remo-
val of the offending suture(s) under topical
anaesthesia followed by topical antibiotics
and occlusive dressings as appropriate.

The hospital case records were then
reviewed noting the time elapsed since catar-
act surgery and the total number of visits to
the casualty department with the same prob-
lem, not including routine clinic
appointments.

Results

All forty four patients presented within seven
days of onset of their symptoms. These were
typically described as ‘scratching, itching or
pricking’, watering, discharge, foreign body
sensation, or non-specific discomfort. The
principal causes of the presenting symptoms
in the 44 patients are shown in Figure 1. The
time elapsed between surgery and presen-
tation with loose or broken sutures is shown in
Figure 2.

Discussion
A total of 18 patients were recruited into the
study during the only week when every suit-
able case was included. This represents a
monthly rate of 72, which is 14.4% of the
average 500 clinic-registered patients seen
each month in casualty with new presen-
tations. The impact on medical time and on
average waiting times in casualty (where, on
average 5000 clinic and casualty patients are
seen each month) may be significant.
Moreover, these 44 patients made an aver-
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Fig. 1. Causes of symptoms arising from suture loosening or breakage.

age of two extra visits each to the casualty
department on account of nylon suture
loosening or breakage. This is in addition to
their routine clinic visits and represents avoid-
able expenditure of time and money on the
part of the patient.

The patients’ symptoms were caused by
mechanical discomfort arising either from
suture breakage, or by loosening due to loss of
elasticity. In addition to the expected compli-
cations of mucus accumulation under the
suture, filaments, vascularisation, purulent
conjunctivitis, giant papillary conjunctivitis or
combinations of these conditions, two
patients presented with suppurative keratitis
which required treatment with intensive top-
ical antibiotics (Figs 3-7). With the important
exception of suppurative keratitis this clinical
spectrum has been described by Nikankari®
and by Shaninian’ as a result of unrotated
intact nylon suture ends, but not as a result of
loosening and breakage of properly rotated
sutures.

The bimodal distribution of presentation
times after surgery reflects two distinct bio-
physical processes. The first group present
within the first three to six months following
surgery. Their symptoms are caused by suture
loosening with mucus accumulation and the
recruitment of an inflammatory response.
The most likely cause of loosening in the
majority of cases presenting within six weeks
is uneven suture tension at the time of surgery.
In two patients a diffuse limbitis with scleral
infiltrates at multiple suture sites was
observed  suggesting a  ‘cheesewiring’
phenomenon (Fig 3). This appeared to be the
result of an acute inflammatory response
causing collagen destruction and allowing
suture loosening. Balgest and colleagues®
have recently reported 10 eyes with limbal
incisions closed with continuous 10.0 nylon
which developed a similar inflammatory reac-
tion one to six weeks after uncomplicated
extracapsular cataract surgery. A toxic or
‘allergic’ cause was postulated related either
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Fig. 2. Time elapsed between surgery and presentation with loose or broken sutures.

to the nylon itself or to the black logwood dye
added during manufacture to give its colour.

The second group of patients presented
with loose or broken sutures 12 months or
more after surgery. In this group, the under-
lying process appears to be biodegredation of
the suture material. This is an inherent prop-
erty of the in vivo use of monofilament.>®

Commercial monofilament nylons differ
chemically with varying compositions of
nylon 6 and nylon 6,6 and physically with vari-
ous techniques of sterilisation and monofila-
ment stretching. In-vivo studies® have shown
that nylon fibres are subject to enzymatic
degradation by the second week after surgery,
whereas polypropylene (Prolene) shows no
such degradation during a 210 day period.
Breaking strength changes in monofilament
nylon after implantation in the rat sub-cutis
suggest that both nylon 6 and nylon 6,6 lose
approximately 20% of their tensile strength
per year.

Monofilament nylon is formed from long
molecular chains joined by amide linkages
between carboxyl and amide monomers.

These amide linkages are subject to in-vivo
hydrolysis®® leading to biodegradation (Figs 8
& 9) and consequent loss of substance and
tensile strength. Hydrolysis of polyamide
sutures is thought to be mediated by lysoso-
mal enzymes and varies according to the tis-
sue implanted. Hayasaka and others’ have
shown that uveal tissue causes a much greater
degree of erosion that cornea or sclera. Non-
degradable polypropylene and polyester
(mersilene) (Fig 4) are the preferred sutures
for iris fixation for this reason.! The rate of
biodegradation may also be proportional to
the amount of tension to which the suture is
subjected."’

Conclusions

This study indicates a large number of extra
visits to the hospital by post-operative catar-
act patients for the management of suture-
related problems. Clearly this represents
inconvenience and expense to patients and an
avoidable demand upon medical time. Cer-
tain modifications to the current management
of cataract patients can be suggested:
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Fig. 4. Early loosening due to inflammatory limbal response and ‘cheesewirting’.
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Fig. 5. Filamentary keratitis associated with suture breakage.

Fig. 6. Peripheral superficial corneal vascularisation associated with suture breakage.
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Fig. 7. Suppurative keratitis related to broken nylon suture; this had been removed.

—Elective removal of all nylon sutures 6 to 12
months after surgery, by which time the late
cellular phase of avascular stromal healing is
complete and animal data indicate that cor-
neal mechanical strength has reached at least
50% normal.'"'* This may prevent all the
complications related to loosening and break-
age secondary to biodegradation. Further-
more, in our experience removal of sutures at
a later stage can be more difficult technically
because of further suture decay, resulting in
brakage and incomplete removal.

—Corneal sections with nylon sutures may
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not be appropriate for cataract extractions on
patients in whom suture removal under top-
ical anaesthesia at the slit-lamp would be
impractical, for example the very elderly or
immobile, patients who may default from fol-
low-up or the mentally retarded. In those
patients, a limbal section might be preferred
using either 8.0 virgin silk, polyglactin
(Vicryl), or a truly non-resorbable suture such
as 10.0 polypropylene (Prolene) or polyester
(Mersilene).

The widespread adoption of modern micro-
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surgical cataract surgery has been associated
with a decrease in surgical morbidity.”* This
study suggests that further attention to suture
management might reduce the morbidity still
further.
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