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Case report 

Descemet Membrane Endothelial Keratoplasty for corneal decompensation 
due to migrating metallic intracorneal foreign bodies in an aphakic eye 
following a 39-year-old blast injury: A case report 
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A B S T R A C T   

Purpose: To report the use of Descemet Membrane Endothelial Keratoplasty (DMEK) for secondary surgical 
removal of intraocular foreign bodies (IOFB) years after the trauma as migration occurred through the endo-
thelium, damaging the endothelium, and causing corneal edema. 
Observations: We report the case of a blast injury in 1972, that led to left eye traumatic cataract managed with 
vitrectomy and lensectomy. Although thorough removal was attempted, some corneal and conjunctival foreign 
bodies remained. 
Despite aphakia, the patient maintained acceptable best corrected visual acuity (BCVA) (0.30 LogMAR) but >30 
years later, experienced visual deterioration. IOFB protruding through the Descemet membrane (DM) were seen, 
with extensive edema. Descemet Membrane Endothelial Keratoplasty was performed in an attempt to treat the 
endothelium and remove the foreign bodies protruding through the DM. The procedure was done uneventfully 
under sulfur hexafluoride gas (SF6) and the patient improved. Four years after the surgery, BCVA was 0.63, 
however, 6 years later, a new episode of migrating intracorneal foreign bodies with corneal edema reduced BCVA 
to 0.40. The decision was made to observe the patient, and delay a second DMEK. 
Conclusions and importance: Corneal decompensation caused by IOFB breaching the Descemet membrane can 
safely be managed with a DMEK. DMEK is feasible even in complex cases and should be attempted due to its 
lower risk of graft rejection and likely benefits, while saving the option of more aggressive transplantation 
techniques, such as penetrating keratoplasty, in cases of failure.   

1. Introduction 

When possible, an intracorneal foreign body should be immediately 
removed to prevent further injuries, inflammation, or even infection, but 
after the immediate period, it has been well documented that foreign 
material remnants may remain for years without causing any compli-
cations.1 Secondary surgical removal years after the original trauma 
might be performed when complications such as edema, inflammation, 
astigmatism, or corneal opacities occur, due to the migration of the 
intracorneal foreign body.2–4 Closed-globe blast injuries are poorly 
documented but studies reported corneal and ocular surface involve-
ment in up to 25% with Descemet Membrane (DM) rupture in 6 out of 65 
eyes, accompanied by endothelial cell loss.5,6 If the damage to the 
cornea and DM is extensive, endothelial cell loss may lead to corneal 

decompensation warranting corneal transplant. We report the case of a 
blast injury resulting in multiple intracorneal foreign bodies and sec-
ondary corneal decompensation after migration through the Descemet 
membrane 39 years after the trauma, successfully treated with Descemet 
Membrane Endothelial Keratoplasty. 

2. Case report 

A 63-year-old male patient with blast injury caused by an explosive 
mine in 1972 suffered from right eye exenteration and left eye traumatic 
cataract. At the time, the left eye underwent vitrectomy and lensectomy, 
and was later diagnosed with glaucoma treated by topical betablockers. 
Despite left eye aphakia, the patient maintained acceptable best cor-
rected visual acuity (BCVA) (0.30 LogMAR). In the recent years, the 
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patient was experiencing left eye visual deterioration, which was worse 
in the morning, attributed to corneal edema, and was referred to our 
tertiary center for second opinion, 39 years after the initial blast injury. 

At presentation, left eye BCVA was 0.90 LogMAR (+2.50, − 2.75 at 
150◦) with an intraocular pressure (IOP) of 14 mmHg. On slit-lamp 
examination, multiple (about 20) inframillimetric intracorneal (ICFB) 
and intraconjonctival foreign bodies were seen, with corneal decom-
pensation and edema. In the anterior chamber, remnants of vitreous 
were noted. Gonioscopy did not reveal any angle foreign bodies. 
Detailed examination of the rest of the eye was not possible due to poor 

visibility and transparency, gross fundus examination seemed to exclude 
important posterior segment pathologies. B-Ultrasound ruled out retinal 
pathologies, including detachment. The patient wore a prosthesis in the 
right eye. 

Investigations at presentation are displayed in Fig. 1 and revealed 
extensive corneal edema with central corneal thickness (CCT) at 832 μm 
(Visante ®, Zeiss), and intracorneal foreign bodies protruding through 
the DM at various levels on corneal optical coherence topography (OCT, 
Visante ®, Zeiss). No preoperative endothelial cell count was obtainable 
due to the massive corneal edema. 

Fig. 1. Preoperative investigations. Corneal OCT and pachymetry map demonstrating diffuse edema, with transdescemetic foreign bodies protruding into the 
anterior chamber. 

Fig. 2. Day one after DMEK surgery. Uneventful DMEK surgery with an apposed graft and already diminished corneal thickness. DMEK: Descemet Membrane 
Endothelial Keratoplasty. 

Fig. 3a. Year 4 after DMEK surgery. Successful DMEK at year 4 with excellent results both on corneal OCT showing good graft apposition, and on pachymetry maps 
showing corneal edema resolution. 
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The decision was taken to perform a Descemet Membrane Endo-
thelial Keratoplasty (DMEK) in an attempt to treat the endothelial 
decompensation, and remove the foreign bodies protruding through the 

DM. 
The procedure was done uneventfully as previously described,7,8 and 

was performed with sulfur hexafluoride gas (SF6). The foreign bodies 

Fig. 3b. Intracorneal and intraconjonctival foreign bodies preoperatively (A-upper left), one year (B – upper right), and 4 years after surgery (C - below). Persisting 
foreign bodies which will likely keep migrating in the coming years. 

Fig. 4. Last follow-up 6 years after surgery.  
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were mainly of metallic origin with other hardly defined material, 
probably ceramic. Only the ones easily accessible during the surgery 
were removed, no attempts were done to remove the deep intrastromal 
ones. On day one (Fig. 2), the DM was correctly apposed with an IOP of 
12. The patient was prescribed topical corticoid medication (4/day), and 
antibiotics (4/day) (for one week only) and corneal transparency was 
achieved at the 3-weeks-follow-up, where BCVA improved to 0.40 
LogMAR (+3.00, − 0.50 at 120◦). Postoperative pachymetry and corneal 
OCTs showed gradual CCT diminution reduced to 645 μm. The patient 
was referred back to their primary ophthalmologist for the routine 
follow-ups. 

Four years after surgery the patient was on twice-daily fluo-
rometholone, with a BCVA of 0.63 (+2.75, − 1.25 at 110◦), an IOP of 
16.0 mmHg and an apposed graft. Intracorneal foreign bodies remained 
on slit-lamp examination (Fig. 3b). CCT was estimated at 623 μm 
(Fig. 3a). 

At the latest follow-up, 6 years after the DMEK, treatment included 
topical betablockers and once-daily fluorometholone, and BCVA was 
reduced to 0.40 LogMAR (+2.50, − 1.25 at 110◦). Examination showed a 
mild corneal edema and CCT was increased to 725 μm probably in the 
context of migrating intracorneal foreign bodies. As the BCVA remained 
acceptable and satisfactory, the decision was made to observe the pa-
tient, in an attempt to delay a second DMEK in the coming years (Fig. 4). 

3. Discussion 

Studies reported the use of various techniques to remove intra-
corneal foreign bodies such as femtosecond laser,9 corneal pockets10 or 
lamellar keratoplasty.11 However, this case is to the best of the authors’ 
knowledge, the first to describe migrating intracorneal foreign bodies 
through the DM, causing corneal decompensation, warranting a DMEK 
both as an endothelial keratoplasty as well as a mean for access and 
surgical removal of the foreign bodies.12,13 Studies analysing 
blast-related ocular injuries reported about 70% corneal involvement 
with 0.8% requiring corneal transplantation, most likely penetrating 
keratoplasties.14,15 

The BCVA prior to corneal decompensation was 0.30 LogMAR and 
the patient noted drastic improvement of his vision after surgery, which 
has lasted for 6 years. It is likely that, due to the constant migration of 
the multiple foreign bodies and resulting DM’s breach, the patient may 
need further surgeries and even DMEKs. Indeed, in our case, there 
seemed to be a discrete but progressive deterioration starting at year 4. 
This case however shows that DMEK is possible in cases of intracorneal 
foreign bodies both as a treatment option, and as a mean to access and 
remove foreign bodies. 

Of note, as intracorneal foreign bodies are known to constantly 
migrate anteriorly or posteriorly,4,16 heroic attempts to remove deeply 
encapsulated ones should be reserved for complications such as in-
fections or important vision loss. In this case, only the ones directly 
approaching the corneal epithelium or endothelium and believed to 
cause visual impairment due to optical aberrations, edema, or loss of 
transparency, were removed. Following the same logic of minimizing 
risks in this aphakic monocular eye with a history of retinal tear, vit-
rectomy, glaucoma, and corneal edema, no attempts were made to 
implant a secondary IOL and the eye was left aphakic. The refractive 
status was close enough to plano despite the aphakia. 

The feasibility of DMEK in aphakic and previously vitrectomized 
eyes, has been seldom described. In these eyes, the lack of a stable iris- 
lens diaphragm and vitreous humour creates anatomical instability of 
the anterior chamber and technical challenges especially during the 
touchless manipulation of the graft in the anterior chamber. Moreover, 
the surgery can be complicated by a posterior dislocation of the graft, or 
an inability to form an effective air or gas tamponade.17 Reports of 
DMEK in aphakic and vitrectomized eyes included the use of air,18 

challenging double-bubble techniques19 or techniques involving tem-
porary posterior pseudo-barriers created by donor’s stromal tissue.17,20 

C-Press technique was also described for vitrectomized eyes but should 
be used with caution in the context of aphakia.21 These various tech-
niques developed for complex cases of DMEK are neither comparable 
between each other, nor are they sufficiently studied yet to help evaluate 
any superiority among them, the choice should be left to the apprecia-
tion of each surgeon. A DSAEK (Descemet Stripping Automated Endo-
thelial Keratoplasty) with a thicker stroma could have helped also this 
patient, probably providing a more robust barrier to further migration to 
the endothelium. However this would have been at the cost of increased 
rejection risk and decreased visual potential. There is sufficient evidence 
to suggest DMEK is feasible even in complex cases and should be 
attempted due to its lower risk of graft rejection and likely benefits, 
while saving the option of more aggressive transplantation techniques, 
such as penetrating keratoplasty, in cases of failure. 

4. Conclusion 

Corneal decompensation caused by intraocular foreign bodies 
breaching the Descemet membrane can safely be managed with a DMEK. 
DMEK is feasible even in complex cases and should be attempted due to 
its lower risk of graft rejection and likely benefits, while saving the 
option of more aggressive transplantation techniques, such as pene-
trating keratoplasty, in cases of failure. 

Corneal subclinical edema is noted despite apposed graft. Observa-
tion is offered but a second DMEK might be needed. 
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