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Background
Diffuse Lamellar Keratitis (DLK) is
                                   multifactorial
Presentation:  Interface keratitis and
                  infiltration after LASIK
Pathophysiology: - Recruitment of PMN
                  leukocytes to the stromal interface
                  -cells migrate in an immune
                  response to an antigenic stimulus
                  collecting in the interface
Probable Significant Factors:  -nature, quantity
       and duration of exposure to the antigen 
       -Host immune response and modulation of
       this response





Etiologies of DLK
Endogenous
      • Meibamian gland secretions
      • Bacterial components from eye lid
        margin
      • Transected corneal epithelial cells
      • Overlying CED
      • Additional tear film debris
      • Red blood cells





Exogenous Etiologies
 • Contaminants from instruments or sterilizers
 • Bacterial endotoxin and / or exotoxin
 • NSAID drops
 • Lubricant or rust from microkeratome
 • Particulate matter from drapes, gown or gloves
 • BSS
 • Benzalkonium chloride
 • Talc powder
 • Povidone-iodine
 • Excimer laser energy





Treatment of DLK:
 • Suppression of interface inflammation
     • Frequent topical steroids (Stage >1)
     • Oral prednisolone (Stage>2)
 • Manual lifting the flap and thorough irrigation (Stage 3)
 • Close follow-up needed




No clinical Trial has been conducted to show effect of irrigation of interface in treatment of DLK
Irrigation is Not evidence – based measure
Steroid treatment for DLK is evidence-based, clinical Trial proven



       Purpose						
To evaluate the safety and effectiveness of irrigation of corneal flap interface in the management of Stages 2 to 3 of DLK



Materials and Methods
Study Design:  Randomized Clinical Trial     									
Duration:    June-November 2001				
Participants:    LASIK patients who have DLK within first week post-op
Setting:  5 Excimer laser centers, Tehran, Iran
         Outbreaks of epidemic DLK
         Number of LASIK surgeons:  11	



Materials and Methods…cont
-Staging system for DLK:  Linebarger-Lindstrom
Stage I:  fine, white cells distributed in a wave-like fashion at the periphery of flap
Stage II:  granular wave-like appearance of cells in the visual axis and possibly at the periphery
Stage III:  increased density of cells in the visual axis, clumped
Stage IV:  scarring and folds in the visual axis, irregular astigmatism, hyperopia



Materials and Methods… cont
Intervention:  lifting and irrigation of corneal
                           flap interface with BSS
            - Intensive immune suppression with topical
              Betamethasone 0.1% and systemic steroid
              (prednisolone 1 – 1.5mg/ kg PO)
Control group: only intensive steroid
                           treatment
Main outcome measures:  
     - preop refraction, ablation depth and size
     - post-op:  progression of DLK (staging),
                       refraction, BCVA
Follow-up: up to 6 months after LASIK





Results
 • Patients:  26, bilateral: 23, unilateral: 3
 • No preoperative systemic disease or blepharitis
 • Sex:  female 15 (58%) 
 • Age:  34.3 ±9.5 years
 • Group A:  irrigation during first 24 hours and steroids
 • Group B:  non-irrigation only steroids





Steroid Treatment
 • Grade 0:  Betamethasone 0.1% q2h-q4h
 • Grade I:  Betamethasone 0.1% q1h
 • Grade > II:  Betamethasone 0.1% q1h and ointment qhs + Prednisolone 1-1.5mg/kg
 • Duration:  2 weeks



Results….. Cont.
Pre and intraoperative Measures






                                                                                   P<0.06=N.S
	Refraction
    (SE)	Pachy ()	Ablation depth ()
	Ablation zone (mm)
	Group A (Irrigation)
	-6.4±2.8	507 ±43	96 ±33	5.2 ±0.4
	Group B (control)	-5.8 ±2.3	520 ±37	89 ±31	5.0 ±0.6



















Results….. Cont.
                Postoperative Measures

                                                                                 6 (mo)
                                          Grad 3 DLK        Final Scar        >2line BCVA
                                               (eyes)               (6 mo) 

Graft A (Irrigation)               4(16%)                    0                 2(8%)

Graft B                                  5 (20.8%)                 0                 2(8%)

                                                                                       P>0.1 (N.S)
Other Complications: flap- related, keratitis, glaucoma, Grad4 DLK: None 




      Results…cont.
Postoperative Measures
Timing of DLK:  3.5 ± 1.3 (1-6 days)








                                       P=>0.1(not significant)
               
	                2wks
 
RFN(SE)      BCVA
                     Log MAR
	           1mo

RFN(SE)  BCVA	             6mo

RFN(SE)    BCVA
	Group A	+ 3.35±1.6      0.25	+1.1 ±0.2       0.18	-0.75 ±1.42     0.26
	Group B	+4.25 ±2.4      0.27	+1.5 ±0.5       0.19	-1.23 ±2.2       0.28

















Drawbacks of this Study
 • Multiplicity of surgeons, centers and techniques
 • Variable treatment regimen on 1st post-op day
 • Limited no. of patients
 • No control for contrast sensitivity, glare-testing





Conclusion
 • Although cause of DLK is undetermined (multifactorial), aggressive steroid treatment for a short duration can suppress resultant immunologic reaction
 • Irrigation of flap interface although decreases antigenic mass (in theory) had no superiority over aggressive steroid treatment (in practice)



