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Surgery underwent a tremendous 

revolution in the past two centuries.  From 

what was a barbaric death sentence in the 

19th century, through the invention of 

anesthesia, antisepsis and improved surgical 

technique, it is now a profession that offers 

the hope of cure to many patients.1   Today 

the focus of progress within this field is lead 

by offering a faster less painful recovery 

whilst making interventions safer and 

preferably scarless.2   These aims are being 

reached by developments in endoscopic 

technology and it is within this historic 

background that the concept of natural 

orifice transluminal endoscopic surgery 

(NOTES) has developed. 

The original understanding of NOTES 

dates back to almost two decades ago. It 

promotes the ability to perform surgical 

procedures after gaining access from natural 

cavities.  The original operations considered 

included transgastric cholecystectomy and 

transgastric appendectomy.  These 

procedures were carried out with flexible 

instruments and a number of problems were 

encountered.  They included having reliable 

closure of the opened viscus, prevention of 

infection, maintaining spatial orientation, 

having appropriate devices and tools to 

work with and difficulties with the 

management of intra-abdominal 

complications.3  

Flexible instruments used in the 

original concept of NOTES limit the ability 

of the surgeon to perform efficient 

dissection of tissues, consequently 

prolonging the time of surgery to the point 

that the procedure does not remain 

minimally invasive.  Research has been 

directed to develop new flexible instruments 

as part of working platforms so as to 

facilitate the execution of pure NOTES 

techniques.4 These instruments however 

have not caught up with the rapid progress 

of surgical techniques.  The latter, together 

with many other difficulties including 

problems with training surgeons to perform 

the procedures safely and efficiently, has led 

the drive to perform NOTES to lose 

momentum. 

Today NOTES techniques are being 

integrated with established laparoscopic 

(using rigid instruments) and robotic 

techniques in what is being called Hybrid 

NOTES.  Some examples of Hybrid NOTES 

procedures that have reached routine clinical 

practice in some centers include 

transvaginal/transanal hybrid NOTES colect

omy,5-6 transanal total mesenteric excision 

(TaTME),7 transvaginal hybrid NOTES 

appendectomy8 and transvaginal 

hybrid NOTES cholecystectomy.9  

Published literature so far shows that 

using a Hybrid NOTES technique offers 

patients less post-operative pain with a 

superior cosmetic result.10  These techniques 

are at the forefront of surgical care today 

and are the most likely direction NOTES 

will take in the near future.11 
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Abstract 

Purpose: The aim of this study was to analyze 

the recurrence rate of pterygium following excision 

with intra-operative mitomycin C (MMC) and post-

operative scraping of the perilimbal conjunctival 

defect, and the patients’ satisfaction with this 

technique. 

Methods: This is a retrospective analysis of a 

cohort of 33 eyes of 28 patients with primary or 

recurrent pterygium who underwent simple excision 

with MMC.  They were followed up after a mean of 

27.8 months. The main outcomes considered were 

the recurrence rate and patient satisfaction.  A 

recurrence was defined as any regrowth of 

conjunctiva over the limbus and any complications 

were considered significant. The patients were 

interviewed with a standard questionnaire and 

examined.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Results: An objective recurrence was noted in 

55% (18 out of 33 eyes).  The recurrence rate after 

excision of primary pterygia was 46% (13 out of 28 

eyes), and for recurrent pterygia it was 80% (four 

out of five eyes).  In this study the complications 

included: six eyes that developed a granuloma, one 

case of bleeding which persisted for three days 

post-op, and one eye in which there was a suspected 

scleral melt at five weeks.  79% of the procedures 

resulted in a good patient satisfaction (26 out of 33 

eyes), and only in 15% (five eyes) was there a 

subjective recurrence.  

Conclusions: This technique in our study 

resulted in an unacceptably high recurrence rate, 

especially in the case of recurrent pterygia.  

However, patients still tended to be satisfied with 

the outcome.   

Keywords 

mitomycin C; MMC; pterygium; recurrence. 

Introduction 

A pterygium is a superficial, usually 

elevated, wing-shaped fold of conjunctiva that 

grows over the limbus and extends onto the corneal 

surface. Pterygia can vary from small, atrophic, 

quiescent lesions to large, aggressive, rapidly-

growing fibrovascular lesions that can distort the 

corneal topography, and in advanced cases, obscure 

the optical centre of the cornea.   

Pterygia are described as a proliferative 

disorder resembling an aberrant wound healing 

response.1 It is a disease of limbal stem cells which 

are damaged primarily by chronic UV light 

exposure causing up-regulation of the p53 tumour 

suppressor gene.  This leads to decreased apoptosis, 

increased activity of matrix metalloproteinases 

resulting in Bowman’s layer dissolution, activation 

of cytokines and growth factors resulting in 

leukocytic infiltration, and activation of fibroblasts 

causing increased elastin deposition. The limbal 

predilection may be explained by the phenomenon 
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of peripheral light focusing, in which incident light 

passes through the anterior chamber and is focused 

at the distal (nasal) limbus where limbal stem cells 

reside. 

Typically, a pterygium consists of three 

distinct parts: cap, head, and body/tail. The cap or 

leading edge is a flat zone on the cornea that 

consists mainly of fibroblasts that invade and 

destroy Bowman’s layer. The head is a vascular 

area that lies behind the cap and is firmly attached 

to the cornea.  The body/tail is the mobile area of 

the bulbar conjunctiva, which can be easily 

dissected from the underlying tissue.  Lesions larger 

than 3.5mm on the cornea are likely to be 

associated with more than one dioptre of 

astigmatism.  

The main indications for surgical removal are: 

discomfort despite lubricants, decreased vision, 

diplopia, and cosmetic intolerance.  Several surgical 

techniques exist and the best method would ideally 

have the least rate of recurrence and a short 

operating time. Techniques used are: 

- Bare sclera technique – this has the highest

rate of recurrence but relatively short

operating time.2

- Conjunctival autograft technique – using

sutures, fibrin glue, or autologous blood to fix

the graft onto the scleral bed3; associated with

less recurrence rate but longer operating time.

- Amniotic membrane graft (AMG) – fixed

using sutures or fibrin glue; it is a useful

alternative to conjunctival autografting

especially in patients who have limited

amount of conjunctiva. However, there is the

issue of availability of such materials and

most studies report a significantly higher rate

of recurrence with AMG.4

Adjunctive therapies include the use of

intraoperative mitomycin C (MMC) due to its anti-

fibrotic and anti-angiogenic properties, or β-

radiation; the latter is no longer in use due to its 

adverse effects on the eye.  

MMC alkylates and cross-links DNA, and 

inhibits DNA, RNA, and protein synthesis.  It 

probably has a long-term influence on cellular 

proliferation.5 It is thus used as a fibroblast 

inhibitor.  The use of topical MMC as an adjunct to 

pterygium surgery was first introduced by 

Kunitomo and Mori in Japan and subsequently by 

Singh et al.6 Recurrence rates are reported to be 

5.4–21% when MMC is used alone in treating 

primary pterygium and 12.5–19.2% when treating 

recurrent pterygium.7 Various studies have shown 

that using MMC in patients with more severe 

pterygia as an adjunct to conjunctival autografting, 

lowers the recurrence rate. 

In this study we are investigating the outcome 

with the bare sclera technique augmented with 

intra-operative MMC, followed by post-operative 

scraping of the scleral bed until corneal re-

epithelialization. 

Methods 

This is a retrospective analysis of a cohort of 

33 eyes of 28 patients who underwent primary or 

recurrent pterygium excision with intra-operative 

MMC in the same institution between November 

2011 and December 2013. The procedures were 

carried out by six different surgeons – one 

consultant and five different trainees of varying 

experience (Table 1).   

Table 1: Breakdown of the surgeons involved 

according to surgical experience 

Level of experience Number of procedures 

Consultant 4 

Young trainee 1 1 

Young trainee 2 1 

Senior trainee 1 9 

Senior trainee 2 9 

Senior trainee 3 9 

The patient list was obtained from the 

database supplied by the surgical performance unit 

of the hospital.  Formal ethics and data access 

approvals were granted.  The patients were selected 

sequentially from the list in chronological order.  

The inclusion criterion was pterygium excision with 

intra-operative MMC and post-operative scraping as 

explained in this section.  Exclusion criteria were: 

incomplete information including poor 

documentation, patients lost to follow-up and those 

who could not be contacted or come for the 

examination, and patients in whom the method of 

excision was different from the one described 

below.   
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Table 2: Data entry form devised for this study 

ID 

Name & Surname 

Age now 

Procedure details 

Side 

Date of procedure 

Surgeon performing procedure 

Months since procedure 

Duration of pterygium prior to excision 

Is indication for surgery clearly documented? 

Pre-op VA 

Pre-op size documented 

Pre-op size /mm 

Primary / recurrent pterygium 

Biopsy submitted  Y/N 

Indication for surgery:   Objective 

 Subjective 

Pain / foreign body sensation during surgery 0-10 

Pain / discomfort post-op (during recovery) 0-10 

Pain / foreign body sensation during post-op scrapings 0 - 10 

No. of scrapings 

Timing of scraping (days post-op) 

Duration of post-op antibiotic & steriod regimen 

Antibiotic & steriod regimen 

Post-op lubricants Y/N 

Peri-op complications 

Post-op complications 

Is the patient happy with the result? 

Would the patient do this procedure again for a pterygium in 

the other eye? 

Would the patient do this procedure again for a pterygium in 

the same eye? 

Sunglasses being used regularly in the sun Y/N 

Lubricants being used Y/N 

Subjective recurrence Y/N 

VA post-op (from file) and/or today 

Objective recurrence Y/N 

Size of recurrent pterygium, if present 

Examination findings 

Other remarks 

The notes of the patients included in the study 

were reviewed, and the patients were called for 

questioning throughout the year 2015. A 

questionnaire devised by the study group was used 

(Table 2), and the patients were examined to assess 

for recurrent growth. As shown in Table 2, patients 

were also asked about use of lubricating drops and 

UV protection with sunglasses. A recurrence was 

defined as any growth of conjunctiva beyond the 

limbus. Patients were asked to recall the discomfort 

felt on scraping of the scleral bed carried out during 

the early post-operative reviews under topical 

anaesthesia with 0.4% oxybuprocaine.   

The procedures were all done under local 

anaesthesia using topical 0.4% oxybuprocaine and 

subconjunctival 2% lignocaine with 1:200,000 

adrenaline.  The pterygium was excised from the 

cornea under an operating microscope, with 

attention to remove as much fibrovascular tags as 

possible. The excision included the adjacent 

thickened bulbar conjunctiva and underlying 

Tenon's capsule.  This was followed by the 

application of 0.04% mitomycin C for two minutes 

on the scleral bed using soaked spear swabs 

avoiding contact with the limbus and cornea, 

followed by immediate copious irrigation of the 

conjunctival sac.   

The typical post-operative regimen was a 1% 

chloramphenicol ointment patch till the following 

day.  The patients were closely monitored early on 

and scraped as needed in an attempt to achieve 

healing of the cornea before the perilimbal 

conjunctival defect. The patients were mostly 

reviewed the first time on day 1-2 and the slough 

developing on the scleral bed was scraped away 

from the limbus with a cotton tip or the side of a 

wide-bore needle/blade. Further scraping was 

repeated until the corneal epithelium healed 

completely.  The typical treatment prescribed was a 

combination of 0.3% tobramycin and 0.1% 

dexamethasone as ointment bd and as drops qds for 

3-4 weeks.

Results 

The male-to-female ratio was 3:1 and the 

mean age was 59.4 years (range: 31-86 years).  

There were four temporal pterygia, and five 

recurrent nasal pterygia.  The patients were 

followed up after a mean of 27.8 months (SD: 8.9 

months; maximum follow-up: 44 months).   

The mean time that the patient spent in theatre 
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was 25 minutes (SD: 8.6 minutes; range: 15-45 

minutes). 

In this study the complications included: six 

eyes that developed a granuloma, one case of 

bleeding which persisted for three days post-op, and 

one eye in which there was a suspected scleral melt 

at five weeks.  The granulomas were treated first-

line with intensive application of topical steroids, 

and the case of possible melting was managed with 

a conjunctival advancement.  

An objective recurrence was noted in 55% (18 

out of 33 eyes).  This included minimal overgrowth 

on the cornea.  The recurrence rate after excision of 

primary pterygia was 46% (13 out of 28 eyes) and 

for recurrent pterygia it was 80% (four out of five 

eyes).  The earliest recurrence was documented at 

four months.   

Data on patient satisfaction showed that 79% 

were happy with the result (26 out of 33 eyes), and 

only 15% had noted a recurrence (five eyes).  88% 

said that they would be happy to do same procedure 

again on the same eye if a recurrent pterygium were 

to be removed.  During the post-operative scrapings 

the mode pain score was 0/10, with a mean of 1/10. 

Figure 1 shows the breakdown of subjective 

and objective indications for excision in our group 

of patients. 

In the group of patients studied, only one 

excision specimen was submitted for histology.  

This was a case of a bilobed pterygium and it was 

submitted to exclude possible carcinoma due to the 

temporal component.   Features characteristic of a 

pterygium were confirmed by the pathologist.   

Only 24% said that they used lubricating 

drops post-op (eight out of 33 eyes).  

Discussion 

Over the past couple of decades, there has 

been a significant advancement in pterygium 

surgery techniques that has led to an increased 

variety of options available for the ophthalmic 

surgeon. In this study, MMC was used intra-

operatively and patients were monitored closely 

post-operatively with conjunctival scraping if 

needed, in an attempt to achieve healing of the 

corneal epithelium before that of the perilimbal 

conjunctiva.  

Data collected in this study reports an 

objective recurrence in 55% (18 out of 33 eyes). 

While the recurrence rate after excision of primary 

pterygia was 46% (13 out of 28 eyes), that for 

recurrent pterygia was reported to be 80%. The fact 

that 79% of patients were satisfied with the result 

indicates that the patients were asymptomatic. 

The use of high cumulative doses of MMC 

post-operatively, as well as poor selection of 

patients, can lead to the development of severe 

complications. To limit these complications, it is of 

utmost importance to set strict exclusion criteria, to 

use MMC only intra-operatively under controlled 

conditions, and to follow the patients closely until 

ocular surface re-epithelialization is complete.8   

Patients suffering from conditions that 

predispose to poor wound healing should not be 

treated with MMC. These include patients with 

atopic keratoconjunctivitis, severe dry eye, acne 

rosacea, and herpes keratitis. Possible complications 

that can arise from the uncontrolled use of MMC or 

its use in high-risk patients include: corneal oedema 

or perforation, corectopia, iritis, scleral 

calcification, pain, secondary glaucoma, and 

cataract.9  

Varying concentrations of MMC have been 

used intra-operatively, usually in the range of 0.02-

0.04%. Also, the time of exposure of MMC to the 

subconjunctival space varies in different studies, 

usually from one to five minutes. In this study, the 

concentration of MMC used was 0.04% and the 

intra-operative exposure time was two minutes. 

This large variation makes it difficult to compare 

the results.  The safest concentration and exposure 

time of intra-operative MMC that are effective in 

preventing pterygium recurrence without causing 

complications have still not been established. More 

large-scale prospective studies will need to be 

carried out to reach a conclusion.   

Table 3 summarizes the findings of a meta-

analysis carried out by Sanchez-Thorin et al,10 and 

studies by Manning and Young.11-12 In the latter 

two studies, the sclera was covered by conjunctiva 

at the end of the procedure.  

Pterygium excision with conjunctival 

autograft is time-consuming and has a significant 

learning curve. Surgeons may also be reluctant to 

use a conjunctival autograft in patients who may 

need the conjunctiva for future surgical procedures. 

On the other hand, avoiding the use of MMC will 

not expose the patients to its possible side-effects, 

even though these are uncommon when MMC is 

used appropriately.    
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Appearance
35%

Irritation
24%

Visual
12%

Nil
29%

Size
46%

Vision
9%

Inflammation
9%

Symptoms
11%

n/a
26%

Figure 1: Indications for pterygium excision: Chart 1a - Subjective; Chart 1b – Objective 

Chart 1 a – Subjective 

Chart 1 b – Objective 

In our study, the rate of recurrence in primary 

pterygia was 46%. However, this percentage also 

included minimal overgrowth on the cornea 

(<1mm), therefore comparison to these studies is 

difficult since the definition of recurrence varied.  

For example, some defined recurrence as a 

regrowth of >1.5mm.11 However, a recurrence 

actually starts when there is a reactivation of the 

inflammatory process (vascular congestion and 

thickening) in the treated area.13 It should be noted 

that our first recurrence was documented at four 

months, even though usually recurrences occur in 

the first three months after excision.14 Our method 

could thus have retarded the recurrence. Further 

studies would be needed to establish whether this 

effect is statistically significant.   

Also, one has to take into consideration the 

high UV index the Maltese population is exposed to 

throughout the year (Mediterranean climate), the 

ever-increasing environmental pollutants, and 

possible genetic factors that may influence 

recurrence rates.   

As mentioned previously, pterygium excision 

with conjunctival autograft is time-consuming and 

has a steep learning curve. Variations to this 

procedure include the use of intra-operative MMC 

combined with closure of the conjunctiva to the 

limbus, thus avoiding bare sclera. This was reported 

to give good results and at the same time decrease 

the possible complications caused by MMC.15 In 

addition, this approach does not increase the 

procedure time significantly, therefore providing a 

good compromise.    

7
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Table 3: Summary of findings of a meta-analysis by Sanchez-Thorin et al 1998 (12) 

Author Year of 

publication 

Technique Number 

of Eyes 

MMC 

concentration 

(%) 

MMC 

contact 

time 

(minutes) 

Recurrence 

rate (%) 

Lewallen 1989 Bare sclera 16 n/a n/a 40.0 

Chen et al 1995 Bare sclera 17 n/a n/a 88.2 

Singh et al 1988 Bare sclera 18 n/a n/a 88.9 

Mahar, Nwokora 1993 Bare sclera 15 n/a n/a 60.0 

Manning et al 1997 Intra-

operative 

MMC 

19 0.04 3 10.5 

Young et al 2004 Intra-

operative 

MMC 

53 0.02 5 15.9 

Chen et al 1995 Conjunctival 

autograft 

23 n/a n/a 39.1 

Lewallen 1989 Conjunctival 

autograft 

17 n/a n/a 17.6 

Manning et al 1997 Conjunctival 

autograft 

18 n/a n/a 22.2 

Young et al 2004 Conjunctival 

autograft 

52 n/a n/a 1.9 

Manning et al 1997 Post-

operative 

MMC 

19 0.02 qds x1 wk 21.1 

Chen et al 1995 Post-

operative 

MMC 

24 0.02 bd x5 days 37.5 

Mahar, Nwokora 1993 Post-

operative 

MMC 

17 0.04 qds x2 

wks 

0 

The main strength of this study is the long 

follow-up period. However, there were several 

limitations in this study. The sample size was small, 

and having different surgeons produces operator 

bias. With multiple surgeons there is variation in 

technique, and procedures carried out by trainee 

surgeons at different stages in their training were 

included. It is difficult to standardize quality of 

excision, even by the same surgeon. In addition, 

since this was a retrospective study, there is a 

likelihood of recall bias by the patients when they 

were questioned regarding their experience; a 

prospective approach would have been better to 

decrease recall and selection bias, and improve the 

quality of the data. A visual analogue pain scale 

could have been better suited for patients to grade 

pain. Also, it is difficult to ensure patient 

compliance with the post-operative treatment and 

precautions. This is important since limited use of 

post-operative topical steroid is associated with a 

higher risk of recurrence.16 There are other 

confounding factors which influence the risk of 

recurrence, such as sun exposure and dry eye 

disease, but these are very difficult to control.   

In our study the recurrence rate after recurrent 

pterygium excision was very high and this indicates 

that MMC alone is not sufficient for recurrent 

pterygia; even the overall recurrence rate was 
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unacceptably high.  However, for patients who are 

unlikely to tolerate a long operation time for various 

reasons, this method remains an option, provided 

that the patient is aware of the higher recurrence 

rate.   

 Possible improvements on the intra-operative 

MMC method may be: increasing the MMC 

exposure time, and meticulous clearance of the 

limbus to remove all the vascular bridges. 

 The use of lubricants and sunglasses should be 

encouraged, especially in early pterygia and 

following excision, as this can decrease symptoms 

and possibly slow progression or recurrence.  
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Abstract 

Background: To compare the intra-operative 

analgesic benefit of cataract surgery under topical 

anesthesia with and without pre-operative NSAIDs, 

namely nepafenac 0.1% (Alcon Laboratories Inc, 

Nevanec®, Fort Worth, TX, USA) 

Method: In a study carried out at Mater Dei 

Hospital, Ophthalmic department, Malta, 199 

patients with a cataract were divided into two 

groups. 100 eyes received nepafenac 0.1% pre-

operatively while 99 eyes did not. Intra-operative 

discomfort was judged by assessing facial 

grimacing, restlessness, irritability and distress and 

the results were noted. Patients were divided into 

refractive error groups, namely myopic, 

hypermetropic and emmetropic.  

Results: Pre-operative nepafenac 0.1% 

produced significantly more pain free cataract 

surgeries, resulting in a discomfort rate of 9% vs 

28% in the group where pre-operative nepafenac 

0.1% was not used. Pain was also most evidently 

observed on insertion of the phaco handpiece. This 

may be said for patients in all refractive errors 

groups. 

Conclusions: The analgesic efficacy of 

nepafenac 0.1% pre-operatively is significant in 

reduced intra-operative discomfort during cataract 

surgery repair under topical analgesia.   
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Introduction 

Nepafenac 0.1% (Alcon Laboratories Inc, 

Nevanac®, Fort Worth, TX, USA) is an ophthalmic 

NSAID. It has a prodrug structure, making it a 

neutral molecule. This property allows it to 

penetrate the cornea, after which it is converted by 

intraocular hydrolases to its more active moiety 

amfenac.1 Nepafenac is unique, in that its 

bioconversion to amfenac is targeted to the iris and 

ciliary body and, to an even greater extent, the 

retina and choroid.  

Like other NSAIDs, nepafenac works by 

inhibiting the synthesis of prostaglandins. While we 

are aware of the beneficial implications of NSAIDs 

in reducing post-operative inflammation and its 

sequelae such as cystoid macular oedema, not much 

is yet known about how pre-operative NSAIDs 

possibly have an effect in reducing intra-operative 

discomfort.  

The primary objective of this study was to 

assess the effect of pre-operative nepafenac 0.1% 

on the effects of intra-operative discomfort in 

cataract surgery performed under local anaesthetic. 

Secondary outcomes included defining the stage at 

which discomfort was most likely to be experienced 

and the impact of refractive error on the degree of 

discomfort experienced.  

 

Materials and Methods 

This observational study was performed at 

Mater Dei Hospital Malta between January 2014 

and January 2016. The study included 196 patients 

(199 eyes) who underwent phacoemulsification 

surgery by the same consultant surgeon. 100 eyes 

were operated on after application of pre-operative 

topical anesthesia using oxybuprocaine 0.4% while 

99 eyes were operated on after application of pre-

Assessing the analgesic benefit of 

phacoemulsification under topical anesthesia 

using pre-operative nepafenac 0.1% 
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operative oxybuprocaine 0.4% and nepafenac 0.1%. 

All procedures were performed by the same 

consultant surgeon.  

The study was approved by the appropriate 

patient safety and ethics approval boards. All 

patients underwent an extensive pre-operative 

assessment.  

Strict inclusion and exclusion criteria were 

established. Patients being unfit for surgery were 

excluded from the study cohort. Patients with 

contra-indications to non-steroidal anti- 

inflammatory medication or who were already on 

regular pain relief were not considered for the 

purpose of the study. Patients, who had 

communication problems, were unable to co-

operate during pre-operative assessment or who 

were deemed excessively photophobic or expected 

to endure excessive discomfort due to prolonged 

surgery or pupils which were difficult to dilate were 

excluded from the study, necessitating surgery 

under general anesthesia. 

All patients were advised on the steps of the 

procedure, the expected duration and the 

importance of relaxing throughout the procedure. 

Patients were advised to keep their eyes open 

throughout the procedure, avoiding excessive eye 

movement at all times. Patients were consented 

before the procedure and all patients who failed to 

provide their consent were excluded from the study.  

All patients were brought in the morning of 

the procedure. 100 eyes were instilled with 2 drops 

of oxybuprocaine 0.4% 5 minutes before the 

procedure. 99 eyes were also given 2 drops of 

nepafenac 0.1% 1 hour before the procedure. 

Patients who were excessively anxious or suffered 

severe pain during the procedure were given 

retrobulbar blocks. Top-up topical anaesthetic was 

also used. Such patients were considered as clear 

failures to the success of both pre-operative 

nepafenac 0.1% and oxybuprocaine0.4%. No effort 

was made to randomize the pre-operative nepafenac 

0.1% group from the group that did not receive such 

NSAIDs.  

All procedures were performed by the same 

consultant ophthalmic surgeon. The Infinity 

Phacoemulsification Machine by Alcon was used 

throughout the study. Patients underwent the same 

three stage approach; capsulorrhexis, 

hydrodissection and phacoemulsification, followed 

by IOL insertion. An effort was made to maintain 

the same size of main incision whilst also making 

use of the same phaco pressures as these may 

influence the discomfort experienced. Foldable 

posterior chamber intra-ocular lenses by Alcon 

were used.  

Intra-operative and post-operative discomfort 

was assessed by the same consultant surgeon. 

Verbal response, restlessness and facial grimacing 

observed were used to identify any discomfort. An 

official pain score scale by patients was not utilized 

in order to avoid patient variability and bias.  

Results 

A total of 199 eyes were used for this study. 

Only patients who completed the surgery without 

intra-operative complications were deemed fit to be 

included in the study.  

The mean age of patients used in the study 

was 76 years, with ages ranging from 32 years to 90 

years of age. Over 95% of patients were Caucasian. 

108 of the eyes belonged to female patients and 91 

belonged to male patients. There was no significant 

difference in the degree of discomfort witnessed 

between male and female patients.  

Discomfort was witnessed in 28% of patients 

who were not provided with pre-operative 

nepafenac 0.1% but in only 9% of patients to whom 

nepafenac 0.1% was given pre-operatively (Figures 

1-3). By using Fisher’s exact test, the results prove

to be statistically significant, with a P value of

0.0009.

In both groups, discomfort was most evident 

in the myopic sub-group, with 22.2% of myopic 

patients in the pre-operative nepafenac 0.1% group 

experiencing some form of discomfort as opposed 

to 37.5% of myopes who were not given nepafenac 

0.1% pre-operatively. Furthermore, the greater the 

degree of myopia observed, the greater the degree 

of perceived discomfort. Least discomfort was 

evident in the hypermetropes, with discomfort 

evident in 2.6% of patients in the pre-operative 

NSAID subgroup and 4.3% of patients who were 

not given pre-operative nepafenac 0.1% (Figure 4). 

Irrespective of one’s refractive error, 

discomfort was most evident on insertion of the 

phaco-handpiece, amounting to 72.7% of all the 

discomfort felt throughout the cohort. Such a 

pattern was evident in all refractive error groups in 

both those patients treated with or without pre-

operative nepafenac 0.1%. Least discomfort was 

noted on insertion of the intra-ocular lens (IOL) 

(Figure 5). 
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Figure 1: Graph showing the percentage of discomfort witnessed in each refractive error group in patients who 

were not given pre-operative topical NSAIDs. Discomfort being most evident in the myopic sub-group. 

 

Figure 2: Graph showing the percentage of discomfort witnessed in each refractive error group in 

patients who were given pre-operative topical NSAIDs. Discomfort being most evident in the myopic sub-group 
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Figure 3: Graph showing the percentage of discomfort witnessed in each refractive error group in patients who 

were given pre-operative topical NSAIDs vs those who were not given pre-operative NSAIDs. 

Figure 4: Graph showing the increase in discomfort witnessed with increasing myopic severity. 
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Figure 5: Graph showing the stage at which discomfort was witnessed within each refractive error group 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There was no statistical correlation between 

patient age and perceived intra-operative 

discomfort. The same may be said for patient sex.  

 

Discussion 

Modern day cataract surgery is a quick, 

relatively painless and routine procedure, performed 

primarily under local anaesthetic.2 It involves 

extraction of the natural lens and replacing it with 

an artificial intra-ocular lens. The power of the 

artificial lens is calculated and adjusted pre-

operatively.3 Advances in cataract surgery have 

meant that this relatively routine procedure has 

come a very long way since the first recorded 

procedures in India in the 5th century BC.4 

Cataract surgery is today performed with the 

aid of phacoemulsification and is routinely 

performed under topical anaesthesia. Regional or 

local anaesthesia is also commonly employed, but 

recently comparative studies have shown equivalent 

results in intra-operative and post-operative pain 

relief.5 

Topical anaesthesia is commonly performed 

using ocular anaesthetics, Benoxinate 

(oxybuprocaine 0.4%) being the most commonly 

used due to its favorable side effect profile, being 

less toxic to the corneal epithelium when compared 

to amide anaesthetics such as lidocaine and 

bupivacaine. A study by S. Waheeb et.al showed 

that topical anesthesia solely using topical 

oxybuprocaine proved to be a safe alternative to 

retro- or peribulbar injections, being less time 

consuming and less risky.6 

Ocular inflammation is a common 

phenomenon during and after cataract surgery, 

resulting in intra-operative and postoperative pain. 

Topical NSAIDs reduce inflammation by reducing 

prostaglandin synthesis and have been shown to 

control and reduce inflammation after surgery.7 

Nepafenac 0.1% was used for the purpose of 

this study. Unlike other NSAIDs, nepafenac is 

unique in that it has a prodrug structure, making it a 

neutral molecule with rapid corneal permeability. 

The drug is rapidly hydrolyzed to amfenac, the 

active moiety of the drug. 7 It is understood that 

such conversion is targeted to the iris and ciliary 

body. Results from our study reveal that most 

discomfort is experienced on insertion of the phaco 

handpiece, the point at which there is a sudden 

surge in intra-ocular pressure and deepening of the 

anterior chamber, accompanied by stretching of the 

zonular fibers. We postulate that the targeted nature 

of nepafenac 0.1% helps in inhibiting or dampening 

the pain response felt when such events are set in 

motion.  

Our experience with pre-operative topical 

NSAIDs has been very encouraging, proving to be 

extremely beneficial in reducing intra-operative 

discomfort when compared to using topical 

oxybuprocaine alone. We postulate that such results 

are due inhibition of prostaglandin pathways that 

are immediately activated on manipulation of the 
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anterior chamber. 

It is interesting to note that most discomfort is 

witnessed in the myopic subgroup at all stages of 

the procedure. It is unclear as to why such a 

discrepancy is so evident, especially when one 

considers the larger nature of the anterior chamber 

in a myopic eye as opposed to a hypermetropic eye. 

We postulate that with advanced control of intra-

ocular pressure through active fluidics and an IOP 

ramp, one is able to reduce the overall discomfort 

observed during cataract surgery, especially when 

considering that over 70% of discomfort witnessed 

is on insertion of the phaco handpiece. The IOP 

ramp will allow a gradual and progressive increase 

in the IOP as opposed to a sudden surge in IOP 

during insertion of the phaco handpiece, resulting in 

a less sudden stretch of the anterior chamber.  

Our study is limited in that although strict 

exclusion and inclusion criteria were implemented, 

no efforts were made to introduce a control group or 

a means of blinding. A placebo would have proven 

beneficial, reducing both performance bias as well 

as observer bias from the surgeon involved. Whilst 

this ensures an adequate sample size for both 

groups of patients by being able to cater for drop 

outs, it does leave the door open to operator bias. 

That being said, data was collected over a relatively 

short period of time, not allowing for changes in 

operator technique over time, serving to counteract 

the Hawthorn effect. It is important to note that 

patients on any source of conflicting extraneous 

treatment such as any other pain relief medication 

were excluded for the purpose of this study. 

Furthermore, although the sample size used was 

substantial, it must be pointed out that no power 

calculation was performed in order to assess the 

true size of the sample needed. 

Conclusion 

Topical anesthesia is a satisfactory means of 

pain relief when undertaking phacoemulsification 

and IOL insertion. Furthermore, pre-operative 

topical NSAID application reduces discomfort rates 

in all refractive error subgroups. 

There is no association between patient age or 

sex and discomfort witnessed. 

It is evident that the greater the degree of 

myopia, the greater the rate of discomfort 

witnessed. Discomfort is also mostly witnessed on 

insertion of the phaco-handpiece, most prevalent in 

the myopic sub-group. 
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Abstract 

The alarming rise in the prevalence of 

childhood obesity in recent years justifies an 

interest in evaluating the effectiveness of treatment 

interventions in the primary care setting, where they 

can be more accessible to the general population. 

This review aims to evaluate the effectiveness of 

multidisciplinary team interventions in this setting, 

in view of increasing recognition of the important 

role that such teams play in the treatment of 

childhood obesity. 

A search of the Pubmed database was carried 

out based on pre-established inclusion and 

exclusion criteria. 26 studies from 18 different 

journals were included in the review, these being 

mainly behavioural, parenting and lifestyle 

interventions or combinations thereof. 18 of the 

studies reviewed reported on interventions that led 

to statistically significant changes in waist 

circumference, BMI or BMI-derived scores such as 

BMI percentiles and BMI z-scores. Assessing the 

clinical significance of the reported changes 

presented difficulties due to lack of explicit 

reporting of clinical significance and lack of 

widely-accepted weight-loss goals for such 

interventions in children. 

The most successful interventions tended to 

feature standardized training of professional staff in 

the intervention and use of tailored educational 

material. While the exact formulation of the 

multidisciplinary team varied, the teams regularly 

feature professionals trained in the fields of 

nutrition, physical education/exercise therapy and 

psychology and often did not involve doctors 

beyond the participant referral stage. Low-intensity 

interventions where contact was made on a one-off, 

3-6 monthly or monthly basis were generally

ineffective.

Introduction 

The global prevalence of childhood 

overweight and obesity has increased at an 

alarming rate  in the last quarter of a century, with 

an increase in the estimated number of affected 

children from 32 million in 19901 to 41 million in 

20142. The situation in Europe is no less 

concerning; one in three children aged from six to 

nine years participating in the second round of the 

Childhood Obesity Surveillance Initiative (COSI) 

were shown to be overweight or obese3.  

This situation has understandably resulted in a 

growing body of international research into 

prevention measures to prevent further increase in 

obesity rates and parallel interventions to achieve 

sustained weight loss and healthier lifestyles in 

children who are obese. Targeting these children is 

important as evidence shows that obese children 

have higher risk of carrying on obesity in 

adulthood4. Until recently, most paediatric obesity 

interventions took place in tertiary healthcare 

settings and research centres5-6. However, the 

importance of primary care-based obesity 

interventions is increasingly being recognised7 and 

primary care is considered to have great potential as 

a setting for such interventions because it is more 

accessible to the population5 and is widely used by 

children and their care-givers8, with whom primary-
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care providers often have a long-standing 

relationship.6 For this reason, this review will focus 

on paediatric obesity interventions based in the 

primary care setting. 

It is widely acknowledged that the 

multidisciplinary team has an important role to play 

in  the treatment of childhood obesity9-10. 

Additionally, some research suggests that 

multidisciplinary interventions have the potential to 

offer more cost-effective care than previously 

reported interventions11. In view of this, this review 

includes interventions delivered by 

multidisciplinary teams. 

Methodology 

A search of the Pubmed database was carried 

out using the inclusion and exclusion criteria 

detailed in Table 1 and 2. Keywords used in the 

search were combined into groups defining each of 

the inclusion criteria, and the search was designed 

to retrieve articles with at least one term from each 

of these groups. Systematic reviews/meta-analyses 

were not included in the study but were reviewed 

for background information and assessed 

systematically to check if any references met the 

search criteria. The selection process for the review 

is described in the flowchart in Table 3. 25 studies 

were included in the final review. 

Table 1: Inclusion criteria for the review 

Inclusion criteria: 

• studies must detail a randomised controlled

trial or other intervention study for which

results have been reported

• reported intervention must be an

obesity/overweight treatment intervention

aimed at children up to 18 years of age

and/or their caregivers

• reported intervention must be wholly or

mainly based in the primary care setting

• reported intervention must be

interdisciplinary (involving more than one

type of healthcare professional)

Table 2: Exclusion criteria for the review 

Table 3: Filtering of results 

Results 

The review of literature in accordance with 

criteria included 25 studies from 18 different 

journals (table 1). The interventions included in this 

review are mainly behavioural, parenting and 

lifestyle interventions or combinations thereof, but 

one study involving pharmacological therapy.  

Effectiveness of reviewed interventions 

Of the 25 papers screened for this review, 7 of 

Exclusion criteria: 

• study not available in English

• study published before 2000

• study involves surgical procedures as part of

the treatment regime (surgical procedures

were considered too specialised to be

applicable to the primary care setting)

Database search (Pubmed) 

(n=106 publications) 

Publication date filter 

(n=98 publications) 

Human subjects filter 

(n=79 publications) 

Age filter (birth to 18 years) 

(n=67 publications) 

Manual filtering of 

abstracts/full texts, reference 

scanning for retrieved 

reviews/meta-analyses 

(n=25 publications include in 

final review) 
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them reported no significant effect on participants 

BMI or waist circumference12–18. While some 

studies reported that small sample size may have 

been the reason for failure to prove any significant 

effect15 or that insufficient numbers of participants 

for reliable analyses to be possible13, other studies 

failed to show body composition changes even 

when adequately powered to detect changes caused 

by as little as 0.5lbs of weight loss12.  

18 of the studies reviewed reported on 

interventions that led to statistically significant 

changes in waist circumference, BMI or BMI-

derived scores such as BMI percentiles and BMI z-

scores.  

Clinical significance 

Three of the studies specified in their results 

whether the changes in BMI achieved by study 

participants were clinically significant. In an RCT 

with parents as sole agents of change19, 22% of  

previously overweight children in the intervention 

group were reclassified as having normal weight 

post-intervention while 8.7% of intervention group 

children previously classified as obese were 

reclassified as overweight. Another parent-focused 

intervention20 led to ‘clinically significant’ 

reductions in BMI z-score at follow-up for one third 

of the intervention group while two-year follow-up 

of the ‘Families for Health’ intervention21 reported 

clinically significant decreases in BMI z-score in 

42% of participants. 

Other studies reporting significant changes in 

primary outcomes did not explicitly report whether 

these were clinically significant. There are as yet no 

widely-accepted weight loss goals for such 

interventions in children.22 The degree of weight 

lost by the child is strongly associated with the 

extent of improvement in their parameters for the 

risk factors making up the metabolic syndrome23 

which in turn is associated with increased risk of 

atherosclerosis and cardiovascular disease. The 

same study reported that while even minimal 

weight loss (BMI-SDS reduction of <0.25) resulted 

in improvement in glucose tolerance and blood 

pressure, reductions of >0.5 in BMI-SDS led to 

improvement in all metabolic syndrome parameters. 

By these criteria, assessing clinical significance of 

five of the remaining studies that reported weight 

loss results in BMI z-scores is relatively 

straightforward. Only one of the studies24 reported a 

decrease in BMI z-score of > 0.5 and one other 

showed a mean decrease in BMI z-score in the 

intervention group of >0.25 (but <0.5)25. The 

remaining three studies reporting results in BMI z-

scores showed modest results that do not denote 

clinically significant weight loss according to these 

criteria26–28. 

Assessing clinical significance of results for 

trials that reported weight changes in BMI 

percentile units8,29 is more challenging; the highest 

and lowest percentiles lump together values that can 

differ widely and BMI percentiles lack the 

comparability across different ages, genders and 

anthropometric measures that BMI z-scores offer30. 

In fact, BMI percentile is not generally 

recommended for use as the analytic variable when 

change in adiposity is being investigated31. 

Yet other studies32–34 reported only crude 

changes in BMI and weight. This makes it difficult 

to appreciate the significance of results as ‘for BMI 

to be meaningful in children it must be compared to 

a reference-standard that accounts for child age and 

sex’31. One study35 reported a reduction in BMI in 

50% of intervention participants but did not specify 

the degree of this reduction, making it impossible to 

determine the level of effect. 

Agent of change 

The interventions included in this review 

varied in their main agent of change. The main 

agent of change was the participating adolescent in 

three interventions28-29,36 and all reported 

statistically significant decreases in BMI z-score or 

weight circumference of their intervention groups. 

The evidence on the ideal extent of involvement of 

parents in weight control interventions for 

overweight adolescents is inconsistent36 but many 

postulate that family-based models of care are less 

suited to adolescents as they gain autonomy and 

become less subject to parental influence28. On the 

other hand, some interventions where parents and 

children were shared agents of change  involved a 

broad age-range with a mixture of child and 

adolescent participants12,29,35,37 with varying 

success. 

In the case of younger age groups, the need 

for parental involvement in weight loss 

interventions is generally acknowledged38-39 and the 

majority of interventions reviewed involved parents 

and children as joint agents of change. Interestingly, 

in recent years it has been questioned whether 

children need to be involved at all in such 
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interventions40. 

Parents were sole agents of change in four 

reviewed interventions. Two of these19-20 reported 

statistically significant improvements in primary 

outcomes compared to wait-list controls while the 

other two interventions failed to show any 

improvement in participants’ body composition 

compared to their one-off information-giving  and 

usual care control arms respectively.16,18 Of note is 

the Project Story randomized control trial in which 

follow-up results showed statistically significant 

improvements in BMI z-scores for both the parent-

only and family-based intervention arms compared 

to the wait-list controls but no significant difference 

between the results obtained for the two 

intervention groups.  

Discussion 

Any attempt to comment on the results of this 

review is made particularly challenging by the fact 

that a significant number of included studies are 

reported in a way that makes it difficult or 

impossible to assess the effectiveness and clinical 

significance of the intervention (as discussed in the 

section ‘Clinical significance’). If this area of 

research is to prove as fruitful as possible it is 

important that a standard method of reporting 

weight loss outcomes in children is agreed upon to 

enable reliable comparisons between studies. 

A closer look at included studies that proved 

ineffective for reasons other than lack of 

power12,14,16–18 reveals no striking commonalities in 

their content. All but one did share a notable 

feature: they were low-intensity interventions where 

contact was made on a one-off, 3-6 monthly or 

monthly basis. On the other hand, the most effective 

interventions had moderate-to-high intensity contact 

with sessions weekly or twice-weekly for most of 

the duration of the intervention.  

As regards logistics of the most successful 

interventions, notable features include standardized 

training of professional staff in the intervention and 

use of tailored educational material. In the case of 

the professions involved in the multidisciplinary 

team, while the exact formulation of team members 

varied, the teams regularly feature professionals 

trained in the fields of nutrition, physical 

education/exercise therapy and psychology and 

often did not involve doctors beyond the participant 

referral stage. 

Further scrutiny of the reviewed studies with 

the most promising outcomes11,20-21,24-25,41 reveals 

interesting patterns. Firstly, all the interventions 

placed an emphasis on skills transference and aimed 

to help parents and, in most cases, children to apply 

their knowledge in practice in their everyday lives. 

Another common feature was the encouragement of 

self-regulation, in the form of techniques such as 

self-monitoring, stimulus control and goal-setting. 

Interestingly, while self-regulation was encouraged, 

these interventions de-emphasised calorie-counting. 

The fact that the Traffic Light Diet features heavily 

among the most effective interventions is indicative 

of this general attitude; its simplicity and lack of 

emphasis on calorie-counting make it particularly 

suitable for use with children and encourages a 

focus on healthful nutrition choices. 

Beyond simply focusing on encouraging 

healthy choices, the most successful interventions 

did not simply seek to encourage, but also to enable 

and facilitate healthier choices by drawing attention 

to ways in which parents could alter home 

environment and family dynamics to make them 

less obesogenic. This generally involved whole-of-

family lifestyle changes that avoided ‘othering’ of 

the overweight child and extended intervention 

benefits beyond the participating child to their 

family members. 

It is evident that for such environmental and 

lifestyle modifications to be sustained in the case of 

children who are not yet independent, parents of 

children with excess weight must be key figures. 

All of the most successful interventions gave 

importance to the role of parenting in the 

modification of children’s weight-determining 

behaviours and attempted to provide parents with 

training in positive parenting practices such as 

parental modelling and reinforcement. This review 

unfortunately did not reveal any notable results 

from interventions targeting adolescents that would 

enable the authors to comment conclusively on the 

advisable level of involvement of parents and 

relative importance of parenting skills in the case of 

interventions targeting older children. 

Limitations and biases 

An important limitation of this study is the use 

of a single database. Searching other databases may 

have yielded more results and potentially led to 

different conclusions being drawn.  Exclusion of 

studies unavailable in English is another potential 

source of bias.  
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This review was also limited by the inherent 

difficulty in making comparisons of effectiveness 

and clinical significance of results for interventions 

which reported their results using different weight 

outcome measures which were often not 

comparable. Furthermore, studies that met 

eligibility criteria displayed variety in intervention 

methodology and intensity, and there was no 

accepted standard for the types of healthcare 

professionals comprising multidisciplinary teams 

for paediatric obesity interventions. 

Additionally, the extent to which 

generalizability of these results is advisable is 

influenced by the sample size of the individual 

interventions as well as the socio-cultural context 

interventions took place in. Issues of loss to follow-

up and recruitment difficulties reported by several 

authors should be kept in mind. In a significant 

number of the included studies participants received 

incentives to participate. It is important to question 

whether certain interventions would be successful 

or sustainable without such incentives. 

Conclusions 

Among the articles reviewed, the most 

successful paediatric obesity interventions in the 

primary care setting tended to feature standardized 

training of professional staff in the intervention and 

use of tailored educational material with 

intervention participants. While the exact 

formulation of the multidisciplinary team varied, 

the teams regularly feature professionals trained in 

the fields of nutrition, physical education/exercise 

therapy and psychology. These interventions 

frequently did not involve doctors beyond the 

participant referral stage. Low-intensity 

interventions where contact was made with 

participants on a one-off, 3-6 monthly or monthly 

basis were generally ineffective. 

The authors advocate the setting up of an 

intervention for the treatment of overweight and 

obese children in Malta. In light of the review 

findings, we recommend that such an intervention 

should incorporate a medium-to-high intensity, 

multi-disciplinary approach with input from 

nutritionists, psychologists and physical therapists, 

but it may also benefit from the involvement of 

other professionals. The emphasis of the 

intervention should be skills transference and self-

regulation as this will empower both children and 

parents to enact and maintain lifestyle changes by 

fostering positive parenting practices, encouraging 

whole-of-family lifestyle change and addressing the 

obesogenic environment at the level of the family 

unit. 
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Introduction 

Folic acid (FA) is known to play an important 

role in the prevention of birth defects.1 Neural tube 

defects (NTDs) are severe congenital anomalies 

many of which are considered potentially 

preventable if mothers take adequate folic acid in 

the peri-conceptional period i.e. from at least one 

month before to one month after conception. 

Folates are required for the normal development 

and closure of the neural tube in the early stages of 

embryonic development (neurulation stage 

embryos). The exact pathogenic mechanisms 

underlying NTD development are complex and 

remain to be elucidated.2-3 

NTDs are reported to occur at an overall 

prevalence rate of 10.29 per 10,000 births (2011-

2015) in European countries.4 It has been estimated 

that the lowest achievable rate of non-preventable 

NTD with folic acid is 5-6 per 10,000 births,5 hence 

European countries can potentially half the current 

occurrence of NTDs if women were to take 

adequate folic acid in the peri-conception period. 

 Women’s peri-conceptional blood folate levels 

may be augmented in three main ways: by 

increasing food folate intake, through FA vitamin 

supplementation and by fortification of food with 

folic acid.6 

Studies have shown that encouraging 

increased food folate intake alone is often 

inadequate to reach the optimal levels required to 

effectively decrease the incidence of NTDs.7-8 It has 

been estimated that to consume the recommended 

amount of food folate, a person would need to eat 

an unrealistic quantity of certain food such as: “23 

spears of cooked asparagus or 4 cups of cooked 

okra or 4 cups of raw spinach or 2 slides of beef 

liver or 6 cups of orange juice or 4.5 cups of cooked 

broccoli.9 In view of this Health Authorities around 

the globe have embarked on further public health 

initiatives directed at improving women’s peri-

conceptional folate status, these include the issuing 

of National Guidelines and Recommendations, 

Health Promotion Campaigns and Mandatory Food 

Fortification with FA.10-11 

This review describes the public health 

recommendations and interventions that have been 

undertaken in a bid to increase women’s 

preconception folic acid intake and the successes, or 

otherwise, of the various actions. 

National Guidelines and Recommendations 

In 1992, both the US and Britain issued 

recommendations advising women planning 

pregnancy to take FA supplementation.12-13 These 

were followed by similar recommendations in 1993 

in a number of countries including Canada, New 

Zealand, China, South Africa, Ireland, Spain, 

Norway and the Netherlands.11 Since then several 

other countries have issued policies and 

recommendations related to increasing folate intake 

and peri-conceptional FA supplementation.10 

In January 1992, a UK Department of Health 

Expert Advisory Group released recommendations 

that all women planning a pregnancy should take 

400ug of FA supplement per day and women with a 

history of NTD should take 4mg of FA 

preconceptionally and through the first 12 weeks of 

pregnancy.13 These recommendations still hold 

today, with the latest position statement of the 

Scientific Advisory Committee on Nutrition 
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(SACN) recommending that even if food 

fortification is introduced, “all women who could 

become pregnant and those with a history of a 

previous NTD-affected pregnancy should continue 

to supplement their diet with 400 µg and 5 mg per 

day of folic acid respectively prior to conception 

and until the twelfth week of pregnancy” (Article 

17).14

Similarly, US guidelines12 issued in 

September 1992 advised that “all women of 

childbearing age in the United States who are 

capable of becoming pregnant should consume 0.4 

mg of folic acid per day for the purpose of reducing 

their risk of having a pregnancy affected with spina 

bifida or other NTDs”. The guidelines continue to 

state that “women who have had a prior NTD-

affected pregnancy are at high risk of having a 

subsequent affected pregnancy. When these women 

are planning to become pregnant, they should 

consult their physicians for advice.”12 as higher 

doses of FA are merited in such circumstances. 

It is recommended that for optimal prevention 

of NTDs, FA supplementation is to be taken from at 

least one month prior to conception, as neural tube 

development starts in the very early embryological 

stages of development, and should be continued 

through the first trimester of pregnancy .15 Such use 

is reflected in the official policies released by the 

various countries.  

In spite of national recommendations being in 

place research has shown that women’s compliance 

with FA supplementation remains inadequate,16-17 

indicating that more than just guidelines are needed.  

Health Promotion campaigns 

Subsequent to national recommendations and 

guidelines, a number of national and regional health 

promotion campaigns were developed and aimed at 

actively increasing women’s awareness and 

knowledge of the benefits of FA and the 

recommendations for uptake of FA 

supplementation. The rationale of these campaigns 

is that greater awareness and knowledge of the 

association between the correct use of FA and 

prevention of NTDs would result in improved 

uptake of FA supplementation in women, with 

consequent increase in their blood folate levels and 

decrease in the occurrence of NTDs.18 

Research has shown that whereas health 

promotion campaigns can and do significantly 

increase women’s awareness and knowledge of FA 

supplementation, correct peri-conceptual use does 

not increase to such an extent, with the observed 

increase in the rates of preconception 

supplementation remaining far less than desired.19 

These low rates of preconception supplementation 

persist even when pregnancy has been planned.20 

More importantly, follow up studies show that the 

decrease in occurrence of NTDs following such 

campaigns has not been satisfactory, even in 

countries where voluntary food fortification is 

available.17 

Most studies evaluating the effectiveness of 

Health Promotion Campaigns conclude that 

whereas campaigns have been effective in 

increasing women’s awareness and knowledge, 

there have been disappointing results regarding 

their effectiveness in increasing preconception 

consumption of FA.21 

Chivu et al (2007)22 conducted a systematic 

literature review identifying studies reporting on the 

results of health promotion interventions carried out 

to “increase awareness, knowledge and folic acid 

consumption before and during pregnancy”. The 

authors identified a total of 31 studies meeting their 

inclusion criteria and they found that “on average, 

women’s awareness increased from 60% to 72%, 

knowledge from 21% to 45% and consumption from 

14% to 23%” concluding that in spite of increased 

awareness women’s “average usage was less than 

25%”.22 These results were further corroborated by 

another comprehensive systematic review of the 

literature conducted by Rofail et al23 in 2012, who 

conclude that “these campaigns usually changed the 

knowledge and behaviour of less than half the 

target population” (p.95).23 

Table 1 gives a summary of the findings of 

studies, published since 2010, investigating and 

documenting women’s peri-conception FA 

supplementation. 
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Table 1: Women’s pre / peri-conception folic acid supplementation 

Country Authors Year 

Published 

Study Population / sample Survey 

dates 

Sample 

size 

Peri-conception 

use of FA (%) 

EUROPE 

Denmark Rasmussen and 

Clemmensen44 

2010 Consecutive pregnant women attending 

a midwife consultation. 

Aug 2008 84 51.2 

Ireland Delany et al45 2011 Women attending first antenatal visit at 

three maternity hospitals in Dublin. 

Jul-Sep 

2009 
297 36.0* 

Netherlands Zetstra-van der 

Woude et al46 

2012 Pregnant women attending antenatal 

visits. Survey carried out in the 

Northern Netherlands. 

2009 515 51.6* 

France Tort et al47 2013 Nationally representative sample of 

women giving birth in France 
2010 12646 14.8 

Italy Lauria et al48 2014 Sample surveys of delivering women 

from 3 birthing centres in Italy 
2010-12 973 37.9 

USA and CANADA 

Canada-

National 

Miller et al49 2011 Stratified random selection of post-

partum women identified through the 

Canadian Census of Population as 

having delivered in the three-month 

period preceding the 2006 Census. Part 

of Canadian Maternity Experiences 

Survey. 

2006 6421 57.7 

USA Hoyo et al 50 2011 Pre-pregnancy & pregnancy-related 

data on dietary supplementation 

obtained by interviewing pregnant 

women at two obstetric-care facilities in 

Durham County, North Carolina. 

2005-08 539 51 

MIDDLE EAST 

UAE Al-Hossani et 

al51 

2010 Pregnant women of UAE nationality in 

Abu Dhabi Emirate attending 2 main 

maternal and child health centres. 

Not given 277 7.8 

Iran Nosrat et al52 2012 Convenience purposive sampling of 

primaparous women registered with 

Primary Health Care Centres, private 

gynaecology clinic and the Dezyani 

Gynaecology and Obstetrics hospital.  

Jun-Nov 

2008 
676 2.0 

ASIA 

China Zeng et al53 2011 Women attending prenatal or pre-

pregnancy care visits in six provinces in 

Northern China.  

Jun-Aug 

2008 
33025 8.0* 

Xing et al54 2012 Pregnant women attending routine 

antenatal care for the first time in 

regions of Hefei and Maanshan. Study 

carried out within the China Anhui 

Birth Defects and Child Development 

Cohort study. 

Oct 08 – 

Sep 09 
4290 16.1* 

Taiwan Jou et al55 2010 Women attending a community hospital 

in North Taiwan for their first antenatal 

visit. 

Mar–Dec 

2008 
275 15.6 

AUSTRALIA 

New South 

Wales 

Wilton and 

Foureur56 

2010 Consecutive primagravidae women 

attending antenatal clinic of a tertiary 

hospital in Sydney. 

Sept 05- 

Mar 06 
295 23.4* 

* Reported percentage stated specifically to include the use of FA at least 4 weeks before until at least 4 weeks after conception.

Unmarked rates are those described as ‘prenatal’ and/or ‘perinatal’ consumption but full period of FA use not specified.
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Health Promotion Campaigns and NTDs 

Issuing recommendations and undertaking 

health promotion campaigns to increase women’s 

peri-conceptional FA knowledge and uptake 

without reaching the primary intended goal of 

reducing NTDs could be considered futile. 

Disappointingly, it has been shown that in spite of 

extensive health promotion campaigns, the decrease 

in occurrence of NTDs has not been satisfactory,24 

with several studies reporting only a mild and often 

insignificant decrease in reduction in NTDs after 

introducing recommendations and FA campaigns 

without implementing mandatory food FA 

fortification.25-26 

This limited success in reducing potentially 

preventable NTDs through health promotion 

campaigns is described in a comprehensive review 

by Botto et al (2005)17 who investigated the 

occurrence of NTDs using data from 13 birth 

registries in Europe that could report on NTD 

prevalence before and after the issuing of 

recommendations. The authors found that “rates of 

neural tube defects showed no detectable change.... 

regardless of the recommendations’ form, timing, 

and intended target” (p.574-575).17 

A more recent paper by Khoshnood et al 

(2015)27 highlights that this situation persists and 

‘recommendations, voluntary fortification, or both 

have not been effective in decreasing the prevalence 

of neural tube defects in Europe’. This contrasts 

with the decrease of neural tube defects seen in 

other countries that have introduced mandatory 

fortification. The authors emphasize that ‘voluntary 

guidance for women isn’t working and Europe 

should seriously consider mandatory fortification’ 

(p.5).27 

These findings clearly indicate that more than 

just recommendations and health promotion 

campaigns are necessary to achieve the desired 

prevention of avoidable NTDs. 

 

Mandatory Food Fortification 

Confronted with the widely documented 

limited success of the recommendations and health 

promotion initiatives to increase women’s peri-

conceptional uptake of FA to decrease the 

occurrence of NTDs, researchers have argued that 

new approaches are needed.28 Indeed, several 

prominent public health officials and 

epidemiologists have advocated strongly in favour 

of mandatory, widespread staple food (grain) 

fortification with FA.29-30 

Concerns regarding the health risks of the 

widespread use of FA food fortification and the 

issue of freedom of choice have hindered the 

implementation of FA food fortification especially 

in Europe.31 

The main health concerns related to 

mandatory food fortification with FA include 

possible masking of Vitamin B12 deficiency, 

associations with certain cancers, cognitive decline 

and autism. However, current research is 

inconclusive and none of these concerns have been 

confirmed at the recommended levels of food 

fortification. The evidence is generally deemed 

insufficient to impede the consideration of food 

fortification to decrease NTDs. Further discussion 

of these health concerns can be found elsewhere.32-38 

 

 

Table 2: Countries that have introduced mandatory fortification 

Country Year of implementation of 

Mandatory Fortification 

Level of fortification 

mandated 

USA* 1998  140 μg /100g flour 

Canada* 1998  150 μg /100g flour 

Costa Rica* 1998  180 μg/100g flour 

Chile* 2000  220 μg/100g flour 

South Africa* 2003  150 ug/100g flour 

Brazil** 2004  150 μg /100g flour 

Australia*** 2009  2-3 mg/kg flour 

*Crider et al, 201157; **Pacheco, 200958;   ***FSANZ, 200959 
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Table 3: NTD rates pre and post mandatory food fortification (listed by year of fortification) 

Country 

By Year of mandatory folic acid 

fortification introduced and level of 

fortification mandated 

Conditions 

reported 

Pre-fortification NTD 

rate/1,000 

(Reference time 

period) 

Post-fortification 

NTD rate/1000 

(Reference time 

period) 

Decline in 

NTD rate 

(%) 

Oman (1996 – 5mg/kg flour)     

  (Alasfoor et al, 2010)60 

 

Spina bifida 3.06** 

(1996) 

2.11 

(1997) 

31% 

Canada (1998 - 150ug/100g flour)     

 7 Canadian Provinces 

 (De Wals et al, 2007)61 

 

All NTDs 1.58* 

(1993-1997) 

0.86* 

(2000-2002) 

46% 

 Newfoundland  

 (Liu et al, 2004)62 

 

All NTDs 4.36* 

(1991-97) 

0.96* 

(1998-01) 

78% 

 Nova Scotia  

 (Persad et al, 2002)63 

 

All NTDS 2.58* 

(1991-97) 

1.17* 

(1998-00) 

55% 

 Ontario  

 (Ray et al, 2002)64 

 

Anencephaly and 

Spina bifida 

1.13* 

(Jan 94-Dec 97) 

0.58* 

(Jan 98-Mar 00) 

49% 

USA  (1998 - 140ug/100g flour)   - - 

 US, California 

 (Chen et al, 2008)65 

 

Anencephaly and 

Spina bifida 

0.85** 

(1986-96) 

0.72** 

(1998-03) 

15% 

 US, 8 States 

 (Canfield et al, 2005)66 

Anencephaly 0.42* 

(1995-96) 

0.35* 

(1999-00) 

17% 

 Spina Bifida 

 

0.64* 

(1995-96) 

0.41* 

(1999-00) 

36% 

 United States, CDC 

 (Honein et al, 2001)67 

 

Anencephaly and 

Spina bifida 

0.38** 

(Oct 95-Dec 96) 

0.31** 

(Oct 98-Dec 99) 

19% 

Costa Rica (1998 - 180ug/100g flour)     

 (Tascan-Chen et al, 2004)68 

 

All NTDs 9.7** 

(1996-98) 

6.3** 

(1999-00) 

 

35% 

 (Maria Paz Barboza et al, 

2015)69 

All NTDs 9.8 

(1996-1998) 

4.8 

(2003-2012) 

51% 

Chile (2000 - 220ug/100g flour)     

 (Cortes et al, 2012)70 All NTDs 1.71 

(1999-2000) 

0.86 

(2001-2009) 

51% 

Saudi Arabia (2001 – 1.6mg/kg flour)     

 (Safdar et al, 2007)71 All NTDs 1.9** 

(1997-00) 

0.76** 

(2001-2005) 

60% 

Jordan (2002 – 1.5ppm in flour)     

 (Amarin et al, 2010)72 

 

All NTDs  1.85* 

(2000-01) 

0.95* 

(2005-06) 

49% 

South Africa (2003 – 1.5mg/kg flour)     

 (Sayed et al, 2008)73 

 

All NTDs 1.41** 

(Jan 03- Jun 04) 

0.98** 

(Oct 04 – Jun 05) 

31% 

North Iran (2007 – 150ug/100g flour)     

 (Golalipour et al, 2014)74 

 

All NTDs 1.78* 

(Mar 06- Jun 07) 

0.84* 

(Mar 08 – Sep 09) 

53% 

Australia (2009 – 2-3mg/kg flour)     

 (Bower et al, 2016)75 

 

All NTDs 2.43* 

(2007- 2009) 

0.82* 

(2010-2014) 

66% 
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Implementation of food fortification 

Over 50 countries globally have introduced 

mandatory fortification of grain products with folic 

acid.39 Table 2 lists a few of the countries that have 

introduced fortification and the levels of food 

fortification they have implemented. 

In Europe, although several national 

recommendations and health promotion campaigns 

have been undertaken, mandatory food fortification 

remains unimplemented and, to date, European 

women rely on peri-conceptional supplementation 

and voluntary fortification of certain foods. This has 

been criticised widely as a “Missed Opportunity” in 

introducing effective public health intervention for 

the primary prevention of severe birth defects.26 

In 2007, the UK Food Standards Agency 

(FSA) recommended the “mandatory fortification 

of white and brown wheat flour” (p.19)40 however, 

this has not yet been implemented. 

 

Food fortification and NTDs 

In countries that have introduced food 

fortification, red blood cell folate and serum folate 

levels in the general population have been found to 

increase, while elevated homocysteine levels, 

associated with increased risk of cardiovascular 

disease, have decreased.41 

Studies have been undertaken in countries that 

have implemented FA food fortification to evaluate 

the occurrence of NTDs before and after 

fortification.42 These studies, from different regions 

around the world, report a significant reduction in 

NTDs immediately following mandatory food 

fortification. Table 3 gives a summary of studies 

presenting pre and post-mandatory food 

fortification and neural tube defect prevalence. The 

significant decrease in NTDs experienced is 

unequivocal. 

A recent meta-analysis of the global 

prevalence of spina bifida by folic acid fortification 

status gives the overall rate of neural tube defects 

for livebirths, stillbirths and terminations of 

pregnancy in countries with fortification as 

35.22/100,000 births (95% CI 32.18-38.56) while 

this rate is 52.29/100,000 (95% CI 46.28-59.08) in 

countries that have not implemented mandatory 

fortification.43 

Mandatory food fortification with FA has thus 

been shown to have effectively reached the primary 

aim of decreasing the occurrence of potentially 

preventable NTDs in several diverse countries.  

Conclusions 

The public health interventions implemented 

to improve maternal peri-conceptional FA intake 

vary from minimal recommendations to official 

policies and health education campaigns through to 

legislation with mandatory fortification of staple 

foods. The wide variation in degree of intervention 

implemented reveals the fact that there is no 

consensus on the ideal level of public health 

intervention as regards FA supplementation and 

food fortification and just how far the state should 

intervene is controversial.30,36  

Many countries worldwide have issued 

official recommendations often accompanied by 

extensive and expensive health promotion 

campaigns encouraging women’s preconceptional 

intake of folic acid; these have, however, had 

limited benefits in the decrease of occurrence of 

NTDs. This contrasts with the evidence of success 

in countries that have implemented mandatory food 

fortification with folic acid.  

The policy maker’s decision to undertake the 

implementation or otherwise of any intervention is 

not to be taken lightly and must be based on well 

informed, evidence based assessments. Taking no 

action is also associated with its consequences - 

those of failing to prevent potentially avoidable 

major birth defects. 
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Abstract 

Introduction: Around 80% of all salivary 

gland tumours are pleomorphic adenomas, most 

commonly found in the parotid gland. This case 

report regards the rare finding of a pleomorphic 

adenoma in the nasopharynx. 

Case Presentation: a 29 year old lady 

presented to the ENT department with a 4 month 

history of worsesning and non-resolving nasal 

obstruction, change in voice, snoring and right aural 

congestion. A smooth mass pushing the uvula 

forward was seen on oral examination, and flexible 

nasoendoscopy revealed an exophytic mass from 

the right nasopharynx. CT and MRI showed a non-

erosive mass in the right nasopharynx. Incisional 

biopsy was carried out which showed features of 

pleomorphic adenoma. Lesion was excised using 

transoral technique to remove the tumour with an 

intact capsule. 

Literature Review and Discussion: A PubMed 

search found only 12 previously reported cases of 

pleomorphic adenoma from 1970 to 2015. The 

treatment of choice was surgical in all cases, one 

case reports the use of radiotherapy, without affect. 

The trans-oral technique used in this case ensured 

that the tumour was removed with the surrounding 

capsule intact, thus reducing risk of recurrence.  

 

 

Conclusion: This is the first reported case of 

nasopharyngeal pleomorphic adenoma from Malta. 

Diagnosis was made by the triple assessment – 

examination, radiology and histology. The tumour 

was excised completely and the plan is for the 

patient to have regular follow up. 

Keywords 

Nasopharynx; nasopharyngeal; pleomorphic; 

adenoma 

Introduction 

Pleomorphic adenomas are the most common 

salivary gland tumours, making up 70-80% % of all 

salivary gland neoplasms. These are most 

commonly found in the parotid glands. 

Presentation of a pleomorphic adenoma in the 

nasopharynx is a very rare occurrence. 

Case Presentation 

A 29 year old female presented to the ENT 

department with a 4 month history of nasal 

congestion, change in voice, snoring and right aural 

congestion. 

Trans-oral examination and nasoendoscopy 

revealed a smooth mass arising from the right side 

of the posterior nasopharyngeal wall. 

A CT scan was performed as a first line 

investigation which showed an ill- defined mass 

with a central hypodense area arising from the right 

tonsillar bed. The initial radiological impression 

was of tonsillitis. 

MR neck was performed to further 

characterise the lesion – this showed a 39 x 51 x 33 

mm pedunculated mass arising from the right 

nasopharynx – the differential being chordoma or 

fibroma. 

Incisional biopsy was performed, no 

collection could be identified. A biopsy was sent for 

histological examination – this showed features of 

pleomorphic adenoma. 

The lesion was removed surgically via the 

trans-oral route by dissection of the tumour from 
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the posterior aspect of the soft palate and 

nasopharyngeal mucosa. Histology of the lesion 

confirmed the finding of a pleomorphic adenoma. 

The patient made an uneventful recovery with 

minimal post-operative morbidity. 

Literature Review and Discussion 

A PubMed search including the keywords: 

nasopharynx; nasopharyngeal; pleomorphic; 

adenoma resulted in 77 publications found. Upon 

review of these articles, 12 articles were identified 

of nasopharyngeal pleomorphic adenoma – from 

March 1970 to August 2015, two of which were 

congenital. 

Management of the condition is varied. A 

number of reports have mentioned the 

transnasal endoscopic route for resection.1-2 Others 

described a combined endonasal and transoral 

route.3-4 

All reports treated the condition surgically. 

The only case which attempted to treat 

the condition with radiotherapy was unsuccessful.5 

A completely transoral route for excision 

was not found anywhere. In this case, retraction 

of the uvula allowed for the tumour to be well 

visualised and it was removed with the 

surrounding capsule intact.  

As in pleomorphic adenomas found in 

the parotid gland, it is essential to remove the 

tumour as a whole to avoid its recurrence.  

Conclusion 

Nasopharyngeal pleomorphic adenoma is 

a rarely reported entity, and this is the first 

reported nasopharyngeal adenoma in a Maltese 

subject.  A case of a pleomorphic adenoma of the 

nasal septum was described prior to this case in 

Malta. 6 

Diagnosis was made by clinical, 

radiological and histological means and removal 

of the tumour was performed via the transoral 

route, leaving an intact capsule.  

The plan for the patient is to have 

regular post-operative surveillance visits with 

examination via flexible nasoendoscopy. 

Figure 1: MRI images of the pleomorphic 

adenoma in the nasopharynx. 

Figure 2:. Bulging of uvula due to 

nasopharyngeal pleomorphic adenoma. 
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Figure 3: Encapsulated Pleomorphic 

adenoma following removal 
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