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Abstract

Objective    To evaluate the effect of intense pulsed light (IPL) in the treatment of chronic hordeolum.

Methods    Patients with chronic hordeolum who underwent IPL treatment were enrolled in this study.
According  to  the  severity  of  hordeolum,  the  patients  were  treated  with  IPL  3  to  5  times.
Patients' satisfaction  and  visual  analog  scale  scores  for  ocular  discomfort  symptoms  before  and  after
treatment were collected. The number, congestion, long diameter, short diameter and area of nodules
were  also  recorded  and  measured.  Finally,  eyelid  margin  signs,  meibum  quality,  meibomian  gland
expressibility,  meibomian  gland  dropout,  tear  meniscus  height,  and  corneal  fluorescein  staining  were
scored.

Results    20 patients were enrolled in this study. The eyelid margins were congestive and swollen, with
blunt  rounding  or  irregularity.  The  meibum  was  cloudy  or  toothpaste-like.  The  meibomian  gland
expressibility,  meibomian  gland  dropout  and  tear  meniscus  height  were  reduced.  The  cornea  showed
scattered  fluorescein  staining.  After  treatment,  score  of  visual  analog  scale,  congestion  and  size  of
nodules were significantly reduced. Eyelid margin signs, meibum quality, meibomian gland expressibility,
tear meniscus height and corneal fluorescein staining scores were improved. Meibomian gland dropout
had no significant change. No side effects occurred during treatment.

Conclusions    IPL is beneficial for the treatment of chronic hordeolum.
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INTRODUCTION

H ordeolum,  a  common  inflammatory
eyelid  disease  affecting  the  meibomian
gland  (MG,  internal  hordeolum)  or  the

glands  of  Zeis  or  Moll  (external  hordeolum),  is
characterized  by  warm,  tender,  swollen  red  eyelid
and  nodules[1].  Blepharitis  signs  such  as  thickened
eyelid  margins  and  telangiectatic  blood  vessels  can

also occur. Occasionally, internal hordeolum can also
cause  corneal  abrasion[2].  Patients  may  experience
eye pain and blurred vision. Hordeolum is thought to
develop  from  bacterial  infection  of  the  meibomian
gland  or  the  glands  of  Zeis  or  Moll  leading  to
inflammation  and  suppuration.  Generally,
hordeolum can be resolved with heated compresses,
lid  scrubs  or  antibiotics,  but  some  patients
experience  a  recurrent  process  with  granuloma  or
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cyst  formation,  causing  subacute  or  chronic
inflammation of  the  eyelid[3].  Traditional  treatments
for  hordeolum  include  warm  compresses[4],  lid
scrubs[4],  antibiotics[5],  steroids[4],  acupuncture[6],
etc., which have poor effects on chronic hordeolum.
For  patients  with  frequent  recurrences,  multiple
operations are difficult to tolerate.

As  a  new  technology,  intense  pulsed  light  (IPL)
therapy plays a therapeutic role through the effects
of  light  energy,  and is  widely  used in  the treatment
of  dermatological  diseases,  e.g.,  irregular
pigmentation,  vascular  lesions,  hypertrichosis  and
acne vulgaris[7]. In 2002, Dr. Toyos first found that IPL
treatment  exerted  a  therapeutic  effect  on
meibomian  gland  dysfunction  (MGD)[8].  Since  then,
IPL  has  gradually  been  applied  in  the  treatment  of
ophthalmic  diseases.  Several  clinical  studies  have
demonstrated  that  IPL  therapy  effectively  improves
the  symptoms  and  signs  of  MGD  and  dry  eye
disease[9-12].  Additionally,  IPL  is  used to  cure  chronic
inflammatory  diseases  in  ophthalmology,  including
blepharitis-associated  keratoconjunctivitis  and
hidradenitis  suppurativa[13,14].  Several  possible
mechanisms  may  contribute  to  the  therapeutic
effects  of  IPL.  It  has  been  suggested  that  IPL
treatment  could  induce  the  shrinkage  of  small
vessels  around  the  eyelid  margins,  improving  local
inflammation  by  decreasing  the  levels  of
inflammatory  factors[15-17].  Photobiomodulation  is
also  an  important  mechanism  of  action  of  IPL,  by
which light in the visible and infrared portions of the
electromagnetic  spectrum  causes  intracellular
changes  at  the  gene  and  protein  levels,  ultimately
reducing local inflammation[18]. In addition, IPL could
decrease  bacterial  and  parasite  growth,  providing  a
temporary  local  warming  effect  and  mediating
selective  photothermolysis,  which  could  contribute
to the treatment of chronic hordeolum[19]. There are
a number of different types of filters available for IPL
that  can  help  filter  unwanted  light  for  precise
treatment and avoid unnecessary damage. The acne
filter  is  a  dual-band  filter  that  filters  out  light  at
wavelengths of 400–600 nm and 800–1,200 nm. The
shorter  band  (400–600  nm)  mainly  acts  on
porphyrins  and  haemoglobin  in  superficial  blood
vessels, and the longer band (800–1,200 nm) mainly
acts  on  sebaceous  glands  and  deep  blood  vessels.
The  middle  band  (600–800  nm)  mainly  acts  on
melanocytes  and  is  hardly  absorbed  by
haemoglobin;  thus,  it  is  filtered  out  to  ensure
therapeutic  effects  and  avoid  unnecessary  melanin
deposition.  Acne  filters  have  been  shown  to  be
effective in treating acne and telangiectasia[20,21].

The  clinical  manifestation  of  chronic  hordeolum
includes the appearance of nodules in the eyelid with
bacterial infection, and irregularity and hyperaemia of
the  eyelid  margin,  resulting  in  subacute  or  chronic
inflammation.  The pathological  mechanisms is  similar
to that of acne vulgaris, as both involve inflammation
of  the  sebaceous  glands  and  bacterial  infections.
However, there have been no studies on the changes
in  hordeolum  before  and  after  IPL  treatment.
Therefore,  we  collected  data  from  patients  suffering
from  chronic  hordeolum  who  received  IPL  treatment
with  an  acne  filter  and  conducted  this  retrospective
study to observe the effect. 

METHODS
 

Study Design, Patients, and Ethics Approval

This  was  a  single-centre,  retrospective,  self-
controlled  study  performed  at  the  Ophthalmology
Department  of  Beijing  Tongren  Hospital,  Capital
Medical  University from July 2021 to February 2022
(Figure 1). Patients with chronic hordeolum unwilling
to undergo surgery were administered IPL treatment
once every  two weeks.  The course of  IPL  treatment
ranged  from  3  to  5  sessions  depending  on  patient
outcomes and tolerance. In the course of this study,
all  patients  were  not  treated  with  any  medication
and  only  recieved  IPL  treatment.  All  patients  had
received  topical  compound  antimicrobial  therapy
before  IPL  treatment  and  showed  no  significant
improvement for at least two weeks. The drugs used
were gatifloxacin eye gel (5.0 g, Diyou, Sinqi, China),
tobramycin  eye  ointment  (3.5  g,  Tobrex,  Alcon,
Belgium)  or  tobramycin  dexamethasone  eye
ointment  (3.5  g,  TobraDex,  Alcon,  Belgium).  This
study  was  approved  by  the  Ethics  Committee  of
Beijing  Tongren  Hospital,  Capital  Medical  University
(no.:  TRECKY2017-063).  All  examination  and
treatment procedures were carried out following the
Declaration  of  Helsinki  and  associated  ethical
standards.  All  patients  signed  an  informed  consent
form prior to the start of the study.

Changes  in  subjective  symptoms,  nodules,  the
ocular  surface  and  the  MG  were  examined  and
recorded  by  the  same  senior  specialist  before  and
after  treatment.  Visual  acuity  (VA),  intraocular
pressure  (IOP),  the  anterior  segment,  the  fundus,
and adverse events were observed during treatment
to assess safety. 

Enrolment Criteria

The patients enrolled in this study met all of the
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following  inclusion  criteria:  (1)  hordeolum  with
secondary  chronic  inflammatory  nodules,  with
manifestations including warm, tender, swollen, and
red  eyelid  lumps  and  painful  nodules,  and
granulomatous  and/or  thickened  lid  margins  with
telangiectatic blood vessels, no abscess or chalazion;
(2)  congested  and  swollen  nodules  showing  no
significant  remission  after  at  least  2-weeks  of
nonsurgical  treatments  before  IPL  treatment;  (3)
received at least 3 IPL treatments. 

Exclusion Criteria

Patients  with  a  diagnosis  not  consistent  with
chronic hordeolum or any of the following conditions
were  excluded:  (1)  hordeolum  in  the  acute  phase
(usually less than 2 weeks); (2) history of hordeolum
excision surgery; (3) incomplete clinical data. 

Treatment

Before IPL treatment, the patients were typed by
Fitzpatrick  skin  typing[22].  Energy  density  level
depended  on  skin  type,  and  lower  energy  levels
were  applied  for  patients  with  darker  skin.  The
settings  were  as  follows:  energy  density,  15–19
J/cm2;  optical  filter,  acne  filter;  pulse  quantity,  3;
pulse time, 5 ms; pulse delay, 40 ms. 

Eye  Protection　 After  dropping  0.5% proparacaine
hydrochloride  eye  drops  (15  mL/75  mg,  Alcaine,
Alcon,  Belgium) in  the conjunctival  sac  and cleaning
the  ocular  surface,  both  patient  eyes  were  closed
and sealed with a sterilized cornea-protective shield
to  protect  them from the emitted therapeutic  light.
The  physician  also  wore  protective  glasses  for
protection. 

IPL  Treatment　 IPL  treatment  was  conducted  by  a
single  physician  using  M22  OPT  (Lumenis  Medical
Laser Co., Ltd). A medical ultrasonic couplant (250 g,

Jinnuote,  China)  was applied to the treatment area,
including the forehead and upper and lower eyelids,
to  conduct  the  applied  light  and  help  spread  the
energy homogeneously.  In  both patients  with single
and multiple hordeola, the tip was sited on 1–2 mm
away from the upper and lower lid margins, and four
shots  were  separately  applied.  A  small  tip  (6  mm ×
6  mm)  was  applied  to  a  single  nodule  to  ensure
treatment  accuracy  and  avoid  damage  to
surrounding  normal  skin.  For  multiple  nodules,  a
medium tip (8 mm × 15 mm) was applied. A large tip
(15  mm ×  35  mm)  was  used  to  treat  the  forehead
near  the  eyelids  in  patients  with  both  single  and
multiple  hordeola  (the  energy  density  was  lower
than  that  applied  to  nodules).  The  ultrasonic
couplant  was  gently  removed from the  treated  skin
area  after  treatment.  The  eyelid  margins  and
nodules  were cleaned after  every IPL  treatment.  An
eye  mask  stored  in  the  refrigerator  was  used  to
cover the eyes to cool the skin of the treated area. 

Evaluation of Symptoms and Signs
 

Subjective Symptoms　A visual analogue scale (VAS)
was  applied  to  evaluate  the  discomfort  of  each
patient  and  reflect  the  degree  of  subjective
symptoms[23].  The  VAS  is  a  10-centimetre  (100-mm)
continuous  scale  comprising  a  horizontal  (HVAS,
used in  this  study)  or  vertical  (VVAS)  line.  The  scale
ranged  from “no  discomfort” (0  points)  to
“discomfort  as  bad  as  it  could  be” or “worst
discomfort” (100 points). The patients were asked to
place  a  line  perpendicular  to  the  VAS  line  at  the
point  indicating  the  intensity  of  their  discomfort  in
the  past  2  weeks.  The  degree  of  discomfort  was
evaluated  by  the  distance  (mm)  between  the “no
discomfort” anchor and the patient’s mark. 

Changes  in  Hordeolum　 The  number  of

 

Number of hordeolum Pa�ents 
treated with IPL from July 2021 

to February 2022 (N = 25)

Records met inclusion criteria 
(N = 20)

Records selected for data 
analysis (N = 20)

Excluded (N = 5)
 Not mee�ng inclusion criteria (N = 2)
 Incomplete data (N = 3)

Figure 1. The flowchart of patient enrollment process.
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inflammatory  nodules  was  counted  and  recorded
before  and  after  IPL  treatment.  The  size  of  the
nodule could be calculated indirectly by comparison
with the transverse diameter of the cornea[24]. In the
same picture, the transverse diameter of the cornea,
and  the  long  and  short  diameters  of  each  nodule
were measured using the image processing software
Photoshop  independently  (Figure  2).  The  relative
size  of  each  nodule  was  calculating  by  determining
the  number  of  pixels  of  the  transverse  diameter  of
cornea  occupied  by  the  long  and  short  diameters.
Therefore, the value was the ratio of the length and
diameter of the nodule to the transverse diameter of
the  cornea.  The  nodules  were  approximated  as
ellipses,  and  the  relative  area  was  calculated  using
formula  for  calculating  the  area  of  an  ellipse.  By
regarding  the  cornea  as  approximately  round,  the
relative  size  of  the  nodule  relative  to  the  cornea
could be calculated. All values are kept to 2 decimal
places.  The  Clinician  Erythema  Assessment  (CEA)
scale was used to score the degree of congestion of
each nodule[25].  The scoring criteria were as follows:
0,  clear  skin  with  no  signs  of  erythema;  1,  almost
clear  skin  and  slight  redness;  2,  mild  erythema  and
definite redness; 3, moderate erythema and marked
redness; 4, severe erythema and intense redness. All
hordeolum  examinations  were  conducted  by  the
same doctor. 

Ocular Surface and MG Changes 

Eyelid margin signs　The composite eyelid score
was  used  to  evaluate  the  eyelid  margin  signs[26],
including  blunt  rounding  of  the  eyelid  margin,
thickening  of  lid  margin,  hyperkeratinization  of  the
lid margin, congestion of the anterior lid margin, and
vascularity  and  telangiectasia  around  MG  orifices.
Each clinical  symptom was given a  score  of  1  point,
on a scale of 0–5 points. 

MG expressibility　The central five glands of the
lower  eyelids  were  pressed  with  Meibomian  Gland
Evaluator  (MGE;  Tear  Science,  Inc.)[27].  MG
expressibility  was  scored  according  to  a  previous
method[28]:  0,  all  glands  expressible;  1,  3–4  glands

expressible;  2,  1–2  glands  expressible;  3,  no  glands
expressible.  A  score  ranging  from  0  to  3  was  then
assigned to each eye. 

Meibum  quality　The  liquid  extracted  from  the
central  five  MGs  by  gently  pressing  1–2  mm  below
the  eyelid  margin  was  scored  according  to  a
previously  proposed  method[29]:  0,  clear  fluid;  1,
cloudy  fluid;  2,  cloudy  particulate  fluid;  3,
inspissated,  toothpaste-like  discharge.  A  score
ranging from 0 to 3 was then assigned to each eye. 

Meibomian  gland  dropout  (MGDR)　 Using  the
Meibo-Scan of Oculus Keratograph 5M (K5M, Oculus
Optikgerate  GmbH,  Germany),  the  structure  of  the
MG was observed with an infrared light source, and
loss  of  the  glands  was  divided  into  four  grades[30]:
grade  0,  no  loss  of  meibomian glands;  grade  1,  loss
of  meibomian  glands  below  1/3  of  the  total  area;
grade 2, loss of meibomian glands accounting for 1/3
to 2/3 of the total  area; grade 3,  loss of meibomian
glands accounting for 2/3 or more of the total area. 

Tear meniscus height (TMH)　The TMH was also
measured  using  the  K5M.  On  a  natural  light
background,  the  computer  system  was  used  to
acquire images and measure the TMH in millimeters
(mm).  Triplicate  measurements  were  obtained  by
the same person and averaged. 

Corneal  fluorescein  staining  (CFS)  scores　
Fluorescent  dye  was  dropped  into  the  patient's
conjunctival sac and observed on the background of
cobalt  blue  light  using  a  slit  lamp.  The  cornea  was
divided  into  five  regions  and  graded  based  on  the
American  NEI  scale[31].  The  total  CFS  score  was
between 0 and 15, ranging from 0 to 3 in each region
as follows: 0, no staining; 1, 1–30 punctate staining;
2,  punctate  staining  >  30;  3,  diffuse  staining,
filaments, ulcer, etc. 

Safety  Assessment　 A  standard  logarithmic  visual
acuity  chart  was  used  to  evaluate  the  visual  acuity
(VA)  and  intraocular  pressure  (IOP)  was  monitored
using  a  noncontact  tonometer.  Both  eyes  in  all
patients  were  monitored  and  the  results  recorded
during  treatment.  At  the  same  time,  the  patients’
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428 pixels
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Figure 2. Measurement of nodule long and short diameters. (A) Firstly, the pixel value of the transverse
diameter of  the transverse diameter of  cornea is  measured. (B–C) Use Photoshop software to measure
long and short diameters and compare with the transverse diameter of cornea.
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anterior  segment and fundus,  discomfort  symptoms
and other adverse reactions were monitored. 

Statistical Analysis

Statistical  analysis  was  performed via SPSS  20.0
software (IBM, Armonk, NY, USA).  None of the data
fit  a  normal  distribution.  As  a  result,  they  were
presented as the median, the first quartile and third
quartile  M  (Q1,  Q3).  As  the  VAS  score  was  not
binocular  data,  the  Wilcoxon  paired  test  was  used
for  comparison.  The  clustered  Wilcoxon  rank  sum
test  was  used  to  compare  changes  in  each  nodule,
MG  and  ocular  surface  signs  before  and  after
treatment since they were related to both eyes[32]. P
<  0.05  was  considered  to  indicate  a  statistically
significant difference. 

RESULTS

In  total,  55  nodules  in  20  hordeolum  patients
underwent  treatment  with  IPL  from  July  2021  to
February 2022 were enrolled in this study. Data were
collected  before  and  after  treatment,  and  the
completed form was filed in the medical record. The
patients’ demographic and clinical data included age,
sex,  type of hordeola,  number of recurrences in the
past  year  and  related  factors  before  treatment
(Table  1).  Among  the  13  women  (65%)  and  7  men
(35%),  there  were  6  cases  of  single  monocular
hordeolum  (30%),  2  cases  of  multiple  monocular
(10%)  and  12  cases  of  multiple  binocular  hordeola
(60%).  All  patients  experienced  more  than  one
recurrence.

Changes  in  the  VAS  score  were  recorded  and
analysed.  After  IPL  treatment,  the  VAS  score  of
discomfort  was  reduced  to  5.45  ±  8.79,  which  was
significantly different from the score of 25.33 ± 7.97
before treatment (P < 0.05). Changes in nodules are
presented in Table 2. There were 55 nodules before
treatment, and the number decreased to 23 after IPL
treatment.  The  size  of  nodules  was  also  reduced.
Changes  in  the  MG  and  ocular  surface  signs  are
shown  in Table  3.  All  of  the  signs  except  MGDR
showd significant improvement.

Images  acquired  under  the  slit  lamp  for  single
monocular,  multiple  monocular,  and  multiple
binocular  patients  are  shown in Figures  3, 4, and 5.
Their  subjective  symptoms  and  objective  signs
improved significantly.

There were no significant changes in VA and IOP
before  and  after  treatment.  The  anterior  segment
and fundus in all patients also showed no significant
changes. None of the patients complained of related

side effects. 

DISCUSSION

As  an  inflammatory  disease,  hordeolum  has  a
typical inflammatory appearance in the acute phase;
the  main  presentation  is  single  or  multiple  swollen
red  nodules,  accompanied  by  pain  and  burning
sensation[33].  The  pathological  manifestations  are
acute suppurative inflammation involving the MG or
the  glands  of  Zeis  or  Moll,  and  inflammatory  cells
such as neutrophils can be concentrated in the lesion
area[34].  It  is  usually  caused  by  bacterial  infections,
especially Staphylococcus  aureus infections.  If
properly  treated,  hordeolum  can  typically  resolve
spontaneously within a few days or weeks. However,
in  some  cases,  disease  exacerbation  occurs,  with
progression  to  an  acute  abscess,  which  requires
operative  treatment[35].  As  the  disease  progresses,
the  nodules  can  be  absorbed.  If  hordeolum  recurs
often,  the  nodule  can  also  become  subacute  or
chronic  and  form  an  inflammatory  granuloma[36].
Sometimes,  hordeolum  can  form  localized  fibrous
wraps,  leading  to  chalazion  formation.  Therefore,
taking  measures  to  promote  the  absorption  of
hordeolum  that  do  not  respond  well  to  traditional
treatment is necessary.

The  beneficial  effects  of  IPL  as  a  treatment
modality for  MGD have been previously reported in
many  investigations,  with  significant  improvement
eyelid margin signs, meibum quality, CFS scores, and
TMH  values[37-39].  IPL  treatment  has  been  shown  to
reduce ocular surface inflammation and improve the
secretory  ability  of  the  MG.  The  anti-inflammatory,
antimicrobial and antitelangiectatic properties of IPL
are naturally related to the underlying causes of the
hordeolum.  IPL  treatment  is  minimally  invasive
compared  to  traditional  surgery,  and  more  easily
accepted  by  patients.  However,  the  therapeutic
effect  of  IPL  on  chronic  hordeolum  remains  poorly
investigated.  Therefore,  we  collected  data  from
patients  with  hordeolum  treated  by  IPL  to  observe
the efficacy.

All  patients  in  this  study  had  chronic
inflammatory  nodules  excluding  abscessed  and
chalazia  formation.  The  manifestations,  included
swollen,  red  eyelid  lumps  and  painful  nodules,  and
granulomatous  and/or  thickened  lid  margins  with
telangiectatic  blood  vessels.  Hordeolum  influences
the  function  of  MG  to  some  extent,  especially  in
patients  with  multiple  hordeola  and  dry  eyes.  Thus,
we  observed  the  signs  of  the  MGs  and  ocular
surface.
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During  therapy,  we  applied  different  IPL
treatment  methods  for  different  conditions  in

patients. The energy density was set at 15–19 J/cm2

according to the Fitzpatrick skin type of the patient,
 

Table 1. Demographic data, clinical characteristics and recurrent times of patients before treatment

Case Age Sex Eye Type Quantity and position Duration of disease
(days)

Recurrent
Times

With
blepharitis

With acne
vulgaris

1 44 F OD SGL 1 in upper eyelid 15 2 No No

2 35 M OD SGL 1 in lower eyelid 20 3 No No

3 51 M OS SGL 1 in upper eyelid 21 1 No No

4 33 F OS SGL 1 in lower eyelid 16 1 No No

5 32 F OS SGL 1 in lower eyelid 18 3 No No

6 57 M OS SGL 1 in upper eyelid 22 2 No No

7 28 F OD MULT 1 in lower eyelid
1 in upper eyelid 28 3 No No

8 52 F OS MULT 2 in upper eyelid 15 1 No No

9 42 M BO MULT 1 in right upper eyelid
1 in left upper eyelid 21 3 No No

10 24 F BO MULT
1 in right upper eyelid
1 in right lower eyelid
2 in left upper eyelid

16 2 No No

11 38 F BO MULT 2 in right lower eyelid
1 in left upper eyelid 18 1 Yes No

12 31 F BO MULT 2 in right upper eyelid
1 in left upper eyelid 24 2 Yes Yes

13 55 F BO MULT

2 in right upper eyelid
1 in right lower eyelid
1 in left upper eyelid
2 in left lower eyelid

21 5 Yes No

14 44 M BO MULT 2 in right lower eyelid
1 in left lower eyelid 15 3 No Yes

15 48 F BO MULT 1 in right upper eyelid
2 in left lower eyelid 20 1 Yes No

16 54 F BO MULT
2 in right upper eyelid
1 in left upper eyelid
1 in left lower eyelid

28 3 Yes No

17 26 F BO MULT

2 in right upper eyelid
1 in right lower eyelid
2 in left upper eyelid
2 in left lower eyelid

40 2 No No

18 45 M BO MULT 2 in right upper eyelid
2 in left upper eyelid 25 1 No No

19 42 M BO MULT 2 in right upper eyelid
1 in left lower eyelid 18 4 Yes No

20 52 F BO MULT 1 in right upper eyelid
2 in left upper eyelid 14 3 No No

　　Note. M, male; F, female; OD, right eye; OS, left eye; BO, binoculus; SGL, single; MULT, multiple.
 

Table 2. Changes of each nodule before and after treatment

Time Number of nodules CEA Score Relative long diameter of nodules Relative short diameter of nodules Relative area of nodules

Before 55 3 (2, 3) 0.26 (0.17, 0.43) 0.26 (0.17, 0.26) 0.07 (0.03, 0.11)

After 20# 1 (0, 1) 0.09 (0.00, 0.26) 0.09 (0.00, 0.17) 0.01 (0.00, 0.06)

P*
< 0.001 < 0.001 < 0.001 < 0.001

　　 Note. #The  relative  diameter  and  area  of  missing  nodules  were  marked  the  as  0  and  included  in  the
statistics. *P value  of  clustered  wilcoxon  rank  sum  test  to  compare  data  before  and  after  treatment.  CEA,
 clinician erythema assessment.
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which  was  higher  than  that  in  other  studies.  The
reason  is  that  patients  with  hordeolum  often  have
swollen  eyelids  and  a  more  extensive  range  of
inflammation,  which  make  it  difficult  to  promote
nodules  absorption  using  routine  energy  density.  A
slight increase in the energy density could solve this
problem,  with  no  obvious  damage  to  the  skin.  The
choice of the IPL system tip also differed from other
studies.  In  both  patients  with  single  and  multiple
hordeola,  the  tip  was  sited  on  1–2  mm  away  from
the upper and lower lid margins, and four shots were

separately  applied.  A  small  tip  (6  ×  6  mm)  was
applied  to  a  single  nodule.  For  multiple  nodules,  a
medium  tip  (8  ×  15  mm)  was  applied.  A  large  tip
(15  ×  35  mm)  was  used  to  treat  the  forehead  in
patients  with  both  single  and  multiple  hordeola.
Regarding  the  choice  of  the  treatment  course,
because of individual differences among patients, we
adjusted the treatment frequency flexibly between 3
and  5.  The  observation  endpoints  were  the  lack  of
new  nodules,  distinctly  decreased  nodules  and
significantly improved subjective symptoms. We also

 

Table 3. Changes of meibomian gland and the signs of ocular surface before and after treatment

Time Number of
sick eyes

Eyelid margin
signs

MG
expressibility

Meibum
quality

MGDR
(upper eyelid)

MGDR
(lower eyelid)

TMH
(mm) CFS score

Before 32 3 (3, 4) 1 (0, 2) 2 (2, 3) 3 (2, 3) 2 (2, 3) 0.16 (0.11, 0.20) 2 (1, 2)

After 32 2 (1, 2) 1 (0, 1) 2 (1, 2) 3 (2, 3) 2 (2, 3) 0.21 (0.18, 0.24) 0 (0, 1)

P*
< 0.001 < 0.001 < 0.001 1.000 0.564 < 0.001 < 0.001

　　Note. *P value  of  clustered  wilcoxon  rank  sum  test  to  compare  data  before  and  after  treatment.  MG,
meibomian  gland;  MGDR,  meibomian  gland  dropout;  TMH,  tear  meniscus  height;  CFS,  corneal  fluorescein
staining.

 

A B
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Figure 3. Changes  in  a  patient  with  a  single
nodule in the left eye after IPL treatment. This
patient  was  a  middle-aged  man  who  had
experienced  once  recurrence.  He  underwent
IPL  treatment  3  times.  (A)  Before  IPL
treatment,  there  was  a  painful  red  nodule  in
the middle of  the left  lower eyelid.  The eyelid
margin  was  bluntly  rounded.  (B)  Two  weeks
after the 1st treatment, the size of the nodule
and  degree  of  hyperaemia  had  decreased.  (C)
One  month  later  (2  weeks  after  the  2nd
treatment),  the  nodule  had  disappeared  and
the  hyperaemia  and  swelling  had  subsided;
however,  the  eyelid  margin  still  showed blunt
rounding. (D) Six weeks later (2 weeks after the
3rd  treatment),  the  eyelid  margin  was
completely smooth.
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C D

Figure 4. Changes  in  a  patient  with  multiple
hordeola  in  the  right  eye  after  IPL  treatment.
This  patient  was  a  young  woman  who  had
experienced 3 recurrences. She underwent IPL
treatment  3  times.  (A)  Before  IPL  treatment,
there  was  a  red  nodule  in  the  middle  of  the
right  lower  eyelid,  and  another  in  the  middle
of  the  right  upper  eyelid.  The  eyelid  margins
were  bluntly  rounded.  (B)  Two  weeks  later
(2  weeks  after  the  1st  treatment),  the  size  of
the  nodule  on  the  lower  eyelid  and  the
hyperaemia  had  decreased.  (C)  One  month
later  (2  weeks  after  the  2nd  treatment),  the
size  of  the  nodule  was  had  decreased,  and
hyperaemia  had  been  notably  alleviated.  (D)
Six  weeks  later  (2  weeks  after  the  3rd
treatment), the nodule on the lower eyelid had
almost  disappeared,  and  the  hyperaemia  on
the upper eyelid had subsided.
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observed  that  some  patients  showed  a  less
pronounced  reduction  in  nodule  number  than
others.  This  may  be  associated  with  the  severity  of
local  inflammation.  If  an  inflammatory  wrap  or  cyst
is  formed,  the  treatment  effect  may  be  greatly
reduced.  Therefore,  we  recommend  that  IPL
treatment  should  be  initiated  when  inflammation
has just entered the subacute or chronic stage.

The  improvement  in  the  eyelids  and  nodules
after  IPL  treatment  are  associated  with  the  anti-
capillary  and  anti-inflammatory  effects  of  IPL.
Chronic  inflammation  of  the  eyelid  induced  by
hordeolum  recurrence  is  an  important  reason  for
new  capillaries  and  telangiectasia  in  the  eyelid
margin.  Inflammatory  mediators  leak  from  the  new
dilated  capillaries  and  aggravate  inflammatory
reactions,  constituting  a  vicious  cycle.  It  has  been
reported  that  IPL  targets  chromophores  in
haemoglobin  and  selectively  removes  superficial
vessels[40] and reduces the amounts of bacteria, fungi
and  demodex  by  selective  photothermolysis[41],
which not  only  relieves congestion but  also reduces
the  release  of  inflammatory  mediators,  eventually
resulting  in  improvement  in  eyelid  margin  signs,
infections and hyperaemia.

Improvements  in  the  amount  and  quality  of
meibum  excretion  were  observed,  including  an
increased  amount,  clarified  colour  and  thinner
texture.  Inflammatory  factors  produced  by  chronic
inflammation of the MG result in an altered meibum

composition,  which  is  associated  with  clinically
observable  signs  affecting  meibum  quality  and  MG
structure[42].  IPL  decreases  inflammatory  cytokines
and  improves  local  inflammation  by  reducing  the
number of capillaries[15]. The meibum improvements
reflected  alleviation  of  the  MG  inflammation.  A
study has indicated that relative hypoxia significantly
increases  DNase  II  activity  and  stimulates  the
expression  of  SREBP-1  in  differentiating
immortalized  human  MG  epithelial  cells  (IHMGECs),
thereby  promoting  the  function  of  MG[43].  IPL  helps
reduce  local  capillaries  and  maintain  hypoxia.  The
use  of  IPL  can  increase  skin  temperature[9],  help
liquefy  meibum  and  improve  its  secretion[44].  We
concluded that IPL treatment is an effective method
to  enhance  secretion  and  reduce  inflammation  of
the MG.

CFS  scores  reflect  the  degree  of  ocular  surface
damage,  which  has  a  positive  correlation  with
ocular  surface  inflammation[45].  The  improvements
in  the  CFS  score  and  TMH  indicated  the
amelioration  of  MG  secretion  and  ocular  surface
inflammation  after  treatment,  reflecting
therapeutic efficacy.

There were no significant changes in VA, IOP, the
anterior  segment  or  the  fundus  after  treatment.
During  the  experiment,  the  subjects  showed
adaptability  and  only  a  small  number  of  patients
complained  of  burning  pain.  No  skin  scalding  or
burning was observed after treatment. These results
indicate  that  IPL  could  be  considered  a  safe
treatment for hordeolum.

Of  course,  this  study  also  has  limitations.
Because of the lack of a control group, small sample
size,  and  inconsistent  degree  of  disease  among
patients.  In  addition,  there  are  many  other  factors
including  systemic  diseases  (diabetes,  high  blood
sugar  etc.)  or  other  medications  patients  may  be
taking  that  could  affect  the  result.  Despite  these
limitations,  it  can  still  be  concluded  from  clinical
observation and data analysis of objective indicators
that  IPL  is  effective  in  the  treatment  of  hordeolum.
In  future  work,  we  plan  to  enlarge  the  sample  size,
increase  the  observation  indexes  and  clinical  data,
include  a  blank  control,  and  address  other
limitations,  to  further  prove  the  validity  of  IPL  for
chronic hordeolum. 

CONCLUSION

IPL  is  beneficial  for  the  treatment  of  chronic
hordeolum  by  reducing  the  area  of  nodules  and
relieving ocular surface symptoms and signs. 
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Figure 5. Changes  in  a  patient  with  multiple
hordeola in both eyes and blepharitis after IPL
treatment. This  patient  was  a  middle-aged
woman  who  experienced  5  recurrences.  She
underwent  5  rounds  of  IPL  treatment.  (A)
Before  IPL  treatment,  the  patient’s  eyelids
were  red  and  swollen,  with  multiple  nodules;
the  eyelid  margins  were  bluntly  rounded  and
congested.  (B)  After  5  courses  of  treatment,
the  nodules  had  disappeared  and  the
hyperemia had subsided.
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