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Background: Meibomian gland dysfunction (MGD) 
is arguably the most common cause of dry eye and 
has cer tainly been the most chal lenging to treat. 
Tradit ional therapies have fai led to consistent ly pro-
vide effect ive results leading to ongoing suffer ing 
and frustrat ion for patients and physicians al ike. 

Purpose:   To take a retrospective look at the longer 

term fol low up of the ini t ial  25 patients t reated with 

intraductal meibomian gland probing (MGP) for 

obstruct ive MGD repor ted at ARVO 2009, 2010, and 

2011 meetings.  

Methods:   Char ts were reviewed looking at numbers 

of patients with fol low up, length of fol low up, status 

of symptoms at last fol low up and number of patients 

needing retreatment.  

Results: Twenty one (84%) of the ini t ial  group of 

twenty five patients had at least 12 months fol low 

up with an average of 28.9 ± 10.3 months fol low up.  

Fol low up was by office exam in 16, by phone in 3, 

and email  in 2 patients.  Fol low up was unavai lable 

in 2 patients, and 2 patients had died. Four teen 

patients did not need retreatment (66.7%) with a 

male to female rat io of 5/9. 

The range of fol low up for non retreated patients 

was 17 to 46 months with an average of 30.3 ± 10.5 

months. These 14 patients had a total of 23 l ids 

t reated. For the seven patients needing retreatment 

(33.3%) there was an overal l  range of 12 to 42 months 

fol low up with average 26.0 ± 9.88 months with a

male to female rat io of 2/5. These seven patients 

had 14 l ids retreated out of 19 l ids overal l  t reated 

with an average interval for fi rst  retreatment at 

10.3 ± 9.43 months with a range of 1 to 27 months. 

Seven of the four teen retreated l ids were retreated 

a second t ime. At the last fol low up, al l  the patients 

repor ted ongoing improvement. No patient had 

worse symptoms and no adverse sequelae of probing 

were noted.

BACKGROUND  STUDIES

Background:   Previous reviews looked at MGP for 

MGD symptoms of l id tenderness (LT) and except 

l id tenderness (XLT) without  intraductal microtube 

steroid inject ion using Visual Analog Scale (VAS) to 

evaluate symptoms.  The results showed two discrete 

types of VAS response profi les with LT responding 

immediately to 75% improvement maintaining 

between 74 and 90% through 9-12 months suggest ing 

that equil ibration of elevated intraductal pressure led 

to rel ief.  For XLT, improvement was 35% immediately 

with gradual improvement to 80% by 3 to 6 months 

suggesting improvement through removal of stagnant

intraductal contents and reduction of glandular 

PO054

inflammation leading to improved gland function

W e  a l s o  l o o k e d  a t  M G P  w i t h  a d j u n c t i v e 
i n t r a d u c t a l  m i c r o t u b e  s t e r o i d  i n j e c t i o n  i n 

patients with MGD and more severe symptoms and/

or s igns including l id tenderness (LT) and excluding 

l id tenderness (XLT).  Visual Analog Scale (VAS) was 

used to evaluate symptoms.  For LT, the results showed 

a gradual response from 58 % reduction in symptoms 

immediately to 91 % at >1 month ≤ 3 months then 

maintained between 80 % and 91 % through 12 

months fol low up.  For XLT, improvement was 45 % 

immediately with improvement to 63 % at 1 month 

and maintaining improvement in the 60 percenti le 

unt i l  the latest fol low up at > 6 months ≤ 9 months. 

FOLLOW UP STUDIES

RESTORING FUNCTIONALITY AFTER MGP

Purpose:  To retrospectively look at the restorat ion 

of meibum secret ing l id functional i ty after probing. 

This was for al l  l ids that had an ini t ial  diagnosis 

of non functional (NF) meibum secret ing l ids pre 

probing.  Pre-probe diagnosis of NF l ids could be 

categorized as complete distal  obstruct ion (CDO) 

or complete distal  obstruct ion non-functional 

(CDO NF). See nearby MGP classi ficat ion diagram. 

Functional i ty means the patient must have at 

least 5 expressible glands in a l id with a maximum 

number of glands counted being 10 glands per l id.

Methods:  Dur ing examination, digital  diagnost ic 

expression was performed on each l id to see i f  there 

was a presence or absence of meibum secreted. 

A classi ficat ion system was generated to explain 

the di fferences in functional i ty between NF meibum 

secret ing l ids and functional (F) meibum secret ing 

l ids. 

RESULTS:   Pos t  p rob ing  me ibum sec re t ing  l id 

functional i ty was evaluated in 67 l ids of 36 patients 

with ini t ial  NF l ids. The average age was 64.5 ± 12.8, 

with a M/F rat io of 5/31.  S ixty two l ids became 

functional and remained functional unt i l  their  last 

fol low up at average of 7.65 ± 6.82 weeks with a 

range of ½ of a week to 7 months.  Three ini t ial 

NF l ids have remained NF unt i l  their  last fol low up 

but al l  three l ids, increased the number of glands 

expressible per l id. 

Two l ids star ted NF became functional but became 
NF again at their  last fol low up vis i t .  At the ini t ial 
pre-probe t ime, zero l ids were functional with 2.31 
± 1.45 glands expressible per l id.  When measuring 
functional i ty f rom any t ime less than or equal to 
one week after probing, 89 % (25/28) of the l ids 
measured were functioning with 8.00 ± 2.67 glands 
expressible per l id. At greater than one week and 
less than or equal to one month post probing, 83 % 
(39/47) l ids were functional with 7.94 ± 2.34 glands 
expressible per l id.  At greater than one month and 
less than or equal to three months after probing, 
94 % (30/32) l ids were functioning with 8.74 ± 1.66 
glands expressible per l id.  At greater than three 
months and less than or equal to seven months 

post probing, 92 % (12/13) l ids were functioning with 
8.57 ± 2.23 glands expressible per l id.  The NF l ids 
became functional at average 2.55 ± 2.13 weeks 
post probing and average last recorded expressible 
gland count was 8.10 ± 2.26 glands

with inflammation and obstruct ion, with presumed 
elevated intraductal pressure. (2) To anesthet ize, 
fi rst  place a drop of proparacaine 0.5% or tetracaine 
0.5% solut ion in the conjunctival sac.  Then place a 
generous amount of jojoba ophthalmic anesthet ic 
ointment on the lower l id margin using a ster i le 
cotton t ipped appl icator.  Have the patient close 
their  l ids for 10-15 minutes.  There wi l l  be some 
mild burning which gradual ly diss ipates over 30 
seconds.  After 15 minutes, the patient opens eyes, 
and place another drop of the topical anesthet ic 
solut ion into the conjunctival sac. Star t  with the 
shor test and st i ffest probe, the 1 mm length probe.  
(3) After penetrat ing the or i fice with the 1 or 2 mm, 
the 4 or 6 mm probe was then used depending 
on the length of the gland to achieve complete 
patency of the ductal highway. (4)  At t imes 
resistance was encountered. Respecting the length 
of the gland prevented extending the probing 
too far. Therefore, i f  resistance was obtained, the 
probe was felt  to be against a fibrot ic band. After 
checking to ensure the probe was co- l inear to the 
gland, addit ional mi ld force was used to pop through 
the intraductal fibrotic tissue. (5 )   After complet ion 
of regular probing, seat di lator probe on or i fice 
and advance into distal  duct about 1mm. (6) 
With steroid in tubercul in syr inge with attached 
microtube, advance plunger to el iminate air, then 
place through di lated or i fice into distal  duct and 
inject approximately 15ul into each gland.  (7)  
Rinse eye copiously with sal ine to remove residual 
anesthet ic and use cotton t ipped appl icator to 
remove anesthet ic f rom lashes. 
(8)  Have patient use ar t i fic ial  tears every 30 to 60 
minutes unt i l  bedtime. 

CONCLUSIONS :
(1) MG Probing was highly successful  in restor ing 
meibum secret ing l id functional i ty persist ing up 
to at least 7 months.  (2)  MG Probing rapidly 
increased number of expressible glands per l id 
which was maintained up to at least 7 months 
post probing.  (3)  Improved meibum secret ing l id 
functional i ty and number of expressible glands 
may explain the marked posit ive therapeutic 
effects of MG Probing previously repor ted.  (4)  A 
qual i tat ive classi ficat ion of MGD based on probing 
findings and sl i t  lamp examination is proposed to 
help understand gland status.  (5)  MG Probing 
plus intraductal microtube steroid inject ion [MGP 
(s)] was successful ly accomplished with presently 
avai lable technology and was wel l  tolerated by 
patients after topical anesthet ic without adverse 
sequelae with longest fol low up at 46 months.  
(6)  Meibomian Gland intraductal microtubes 
are avai lable in two different inner diameters to 
enable inject ion of aqueous solut ions as wel l  as 
small  par t icle therapeutic suspensions. (7)  MGP(s) 
may enable even greater symptom reduction than 
MGP alone in select cases of moderate to severe 
symptoms and/or s igns, s ignificant co-morbid 
disease, retreatment and possibly chalazion. . . .

FINDINGS: 
Probing often identi fied four findings. Three of the 
four findings were of var iable resistance which 
may be present in each gland. These included: 
(1) or i fice resistance, (2) a most ly proximal gr i t ty 
sensation l ike piercing through a “r ice kr ispy”, 
and (3) moderate resistance which released with 
a “pop” and was usual ly deeper in the duct and 
suggest ive of fibrovascular t issue. (4) The four th 
finding was frequent or i fice hemorrhages which 
were sel f  l imited. There were no probe fractures in 
these studies. There were no adverse sequelae. 

TECHNIQUE:
(1) The l id margin and glands were examined with 
and without t rans- i l lumination to evaluate patency 
of or i fice and status of the glands, specifical ly 
looking at gland proximal and distal  atrophy, 
length of glands and signs of ductal di lat ion 
suggest ive of proximal obstruct ion.  Glands were 
palpated individual ly for gland tenderness seen 

Duration Of Post Probing Comfort And Average 
Time To Retreatment For 21 of Original 25 

Cases Of Obstructive Meibomian Gland 
Dysfunction With At Least 12 Months Follow-up

33.3%

66.7%

Follow up was by office exam in 16, phone in 3, email in 2, unavailable in 2, 2 patients died. Overall average follow 
up for 21 patients was 28.9 months (SD ± 10.3). At least 82 % of patients had pre-probing treatment for Meibomian 
Gland Dysfunction, including: Warm Compresses, Azasite, Restasis, Doxycycline, and Omega 3 Fatty Acids.

Fourteen 
patients were 
comfortable 

and did not need 
retreatment 

(66.7%). 
Together they 
had an overall 

range of 17- 46 
months follow 

up with average 
30.3 months 
(SD ± 10.5).

Seven 
patients 
received 

retreatment  
(33.3 %). 

Together they 
had an overall 
range of 12 - 42 
months follow 

up with 
average 26.0 

months 
(SD ± 9.88).

RESULTS OF MEIBOMIAN GLAND PROBING ON 
VAS FOR SYMPTOMS OF MGD WITH 

LID TENDERNESS 

Average of Differences = average of pre minus post probe VAS for all lids within the same time interval.
Percent Improvement = average of pre minus post probe VAS divided by pre probing VAS times 100 for each lid within the same time interval.

* Reduction of score due to increased lid tenderness of patient with chronic Graft Vs. Host disease. Retreatment led to improvement at next time interval.  
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TIME(MONTHS)
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43.1 ± 26.5 
( 74.7 %)

45.4 ±23.1
( 79.1 %)

49.1 ± 23.4
(90.4 %)

47.2 ± 24.8
(83.6 %)

48.6 ± 25.7
(83.8 %)

31.5 ± 37.9
(63.4 %) *

44.3 ± 
27.8

(68.2 %)

n = number of patients
l = number of lids

VAS = visual analog scale
MGD = Meibomian gland dysfunction

Immediate 
n = 22
l = 55

44.2 ± 21.6
(75.8 %)

RESULTS OF MEIBOMIAN GLAND PROBING ON 
VAS FOR SYMPTOMS OF MGD 
EXCLUDING LID TENDERNESS 

Average of Differences = average of pre minus post probe VAS for all lids or eye (case 3 & 7) within the same time interval.    
Percent Improvement = average of pre minus post probe VAS divided by pre probing VAS times 100 for each lid or eye (case 3 & 7) within the same time interval. 
* the average of difference decreased while the percent improvement increased from the > 1 ≤ 3 month interval to the >3 ≤ 6 month interval because of the lack of data 

from patient number three at the>3 ≤ 6 month time interval, which lowered the pre probing VAS baseline, while patient seven showed further improvement.   
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43.7 ± 15.5
(66.1 %)

60.9 ± 15.2
(77.6 %)

58.6 ± 18.1
(80.2 %) *

52.8 ± 19.2
(71.2 %)

n = number of patients
l = number of lids

VAS = visual analog scale
MGD = Meibomian gland dysfunction

TIME(MONTHS)

Immediate
n = 5
l = 12

24.7 ± 21.3
(35.5 %)

SPECS FOR PROBE, DILATOR PROBE, 
SMALL AND LARGE BORE TUBE

*Currently In Development, Release Later in 2011 

INTRADUCTAL PROBING DEVICE OD ID TIP LENGTHS
Maskin Meibomian Gland Intraductal Probe 76um Solid 1,2, 4 & 6mm
Maskin Meibomian Gland Intraductal Dilator Probe*  150um Solid 2,4mm
Maskin Meibomian Gland Intraductal Tube(Small Bore) 110um 20um 1mm
Maskin Meibomian Gland Intraductal Tube(Large Bore)*  152um 38um 1,2mm

RESULTS FOR MEIBOMIAN GLAND PROBING 
WITH STEROID INJECTION ON VAS FOR 

SYMPTOMS OF MGD 
WITH LID TENDERNESS 

Average of Differences = average of pre minus post probe VAS for all lids within the same time interval.
Percent Improvement = average of pre minus post probe VAS divided by pre probing VAS times 100 for each lid within the same time interval.
*Represents level of improvement at  > 3 months ≤ 6 months when replaced outlier value for one patient with acute systemic allergic episode and increased VAS.   
Replacement VAS was the point closest to the end of time interval before the development of the co-morbid disease.        
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Immediate 
n = 22
l = 55

26.5 ± 21.7
(58 %)

36.4 ± 17.9
(80 %)

40.2 ± 10.7
(91 %)

36.7 ± 16.5
(81%)

39.1 ± 11.9  
(88 %)*

41.8 ± 12.7
( 91 %)

30.5 ± 
16.9

(80 %)

n = number of patients
l = number of lids

MEIBOMIAN GLAND PROBING TO RESTORE 
MEIBUM SECRETING LID FUNCTIONALITY 
IN LIDS WITH LESS THAN 5 EXPRESSIBLE 

GLANDS (CDO, CDO-NF)
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(12 / 13)

n = number of patients
l = number of lids

TIME(MONTHS)

Initial
n = 36
l = 67

RESULTS OF MEIBOMIAN GLAND PROBING ON 
NUMBER OF EXPRESSIBLE GLANDS 

(maximum counted was 10 per lid)
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n = number of patients
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2.31 ± 1.45

n =  27
l = 51

RESULTS FOR MEIBOMIAN GLAND PROBING 
WITH STEROID INJECTION ON VAS FOR 

SYMPTOMS OF MGD 
 EXCLUDING LID TENDERNESS 

 

Average of Differences = average of pre minus post probe VAS for all lids within the same time interval.          
Percent Improvement = average of pre minus post probe VAS divided by pre probing VAS times 100 for each lid within the same time interval. 
*Represents level of improvement when replaced outlier value for one patient in each time interval with an increased VAS due to a co-morbid disease including lid mar-
gin toxicity from excessive tea tree treatment at <1 month ≤ 3 months, and brow ptosis at <3 months ≤ 6 months.  Replacement VAS was the point closest to the end of 
time interval before the development of the co-morbid disease.           
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n = number of patients
l = number of lids
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MGD = Meibomian gland dysfunction
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COMPLETE DISTAL OBSTRUCTION 
(CDO)

Dilated Duct

Cystic Acinus

Cystic Acinus

Distal Obstruction

Meibum Production

Reduced Meibum 
Production

• Tender with Increased 
 Intraductal Pressure (IDP)
• No Expressible Meibum 

Stagnant 
Meibum

Orifice Metaplasia
Opening of Gland

FINDINGS

COMPLETE DISTAL OBSTRUCTION 
NON-FUNCTIONAL (CDO-NF)

• No Tenderness
• No Expressible Meibum

Non Secreting Acini 

Distal Obstruction

Reduced Meibum 
Production

Stagnant 
Meibum

Orifice Metaplasia
Opening of GlandFINDINGS

ATROPHIC GLAND

FINDINGS
• No Tenderness
• No Expressible Meibum 

Orifice Metaplasia
Opening of Gland

Fig. 8 Fig. 9 Fig. 10

COMPLETE PROXIMAL OBSTRUCTION 
(CPO)

FINDINGS

Cystic Acini
Reduced Meibum
Production

Proximal 
Obstruction

Meibum Production

• Tender With Increased 
 Intraductal Pressure (IDP)
• Expressible Meibum 

Stagnant
Meibum

Opening of Gland
Orifice Metaplasia

COMPLETE PROXIMAL OBSTRUCTION 
NON-FUNCTIONAL(CPO-NF)

Loss of Acinar-Ductal 
Units With Resultant 
Short Gland

Secreting Acini

• No Tenderness 
• Expressible Meibum 

Ductal 
Fibrosis

Meibum Production

Orifice Metaplasia
Opening of GlandFINDINGS

PARTIAL DISTAL OBSTRUCTION 
(PDO)

Partial Distal 
Obstruction(PDO)

Orifice Metaplasia
Opening of Gland

Meibum Production

Meibum Production

Stagnant 
Meibum (Mild)

• No Tenderness 
• Expressible Meibum 

FINDINGS

(F ig. 11)  Preprobing, the le f t  upper  l id  had 0 express ib le  g lands and VAS showed 44 of  100 
tenderness for  a  d iagnosis  o f  Complete Dis ta l  Obst ruct ion (CDO), whi le  1 week af ter  probing 
(F ig. 12)  the same l id  had more than 10 express ib le  g lands and VAS showed 7 of  100 in 
tenderness for  a  d iagnosis  o f  Par t ia l  Dis ta l  Obst ruct ion (PDO).
 
(F ig. 13)Preprobing, the le f t  lower  l id  had 0 express ib le  g lands and VAS of  47 of  100 tenderness 
for  d iagnosis  o f  CDO, whi le  1 week af ter  probing (F ig. 14)  the same l id  had more than 10 
express ib le  g lands and VAS showed 0 of  100 tenderness for  a  d iagnosis  o f  PDO.
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Patient is 66 year old woman

Fig. 12  LU AfterFig. 11  LU Before  

Fig. 14 LL AfterFig. 13 LL Before  

Fig. 2  Small Bore Tube  Fig. 1  Probe  

Fig. 4 Large Bore TubeFig. 3 Dilator Probe


