
Bellucci et al. BMC Ophthalmology          (2023) 23:433  
https://doi.org/10.1186/s12886-023-03180-0

CASE REPORT Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Ophthalmology

12-year follow-up of the first endothelial 
keratoplasty without Descemet stripping 
in a 3-month newborn with Congenital 
Hereditary Endothelial Dystrophy (CHED)
Carlo Bellucci1*   , Paolo Mora1, Salvatore A. Tedesco1, Stefano Gandolfi1, Chiara Chierego2 and 
Roberto Bellucci2 

Abstract 

Background  Endothelial Keratoplasty (EK) is now considered as the standard treatment for Congenital Hereditary 
Endothelial Dystrophy (CHED) by many surgeons. We present the 12-year clinical outcome of the youngest oper-
ated patient with CHED in which we successfully performed a bilateral EK procedure without removing the recipient 
endothelium-Descemet complex.

Case presentation  In November 2010 we performed EK without Descemet Stripping in a 3-month female newborn, 
thinking that the lower manipulation obtained by leaving the recipient endothelium–Descemet complex could be 
the key factor for the success of our surgery. Such a particular technique was new in newborns. The surgery was a suc-
cess, but the long-term visual result was not predictable at that time. We followed the patient at 4 months, and then 
yearly. At the latest visit in October 2022 the visual, cognitive, and motorial developments were normal, with Best-cor-
rected Distance Visual Acuity of 0.4 LogMAR with − 0.75 D sf + 2.75 D cyl @ 105° in the right eye (RE) and 0.4 LogMAR 
with + 1.50 D sf + 2.50 D cyl @ 60° in the left eye (LE). The endothelial microscope showed an unexpected healthy 
endothelium, with a cell count of 2383 cells/mm2 in the RE and of 2547 cells/mm2 in the LE from a starting donor 
count of 2900 cells/mm2. No secondary procedures were performed during the 12-year follow-up.

Conclusion  EK without Descemet stripping has proved to be a successful procedure over time in our newborn. The 
unexpected healthy endothelium suggests a role of the Descemet membrane in CHED.
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Background
Congenital hereditary endothelial dystrophy (CHED) is a 
rare bilateral and symmetrical condition present at birth 
characterized by a severe endothelial cell dysfunction 
which leads to diffuse corneal edema. The affected cor-
neas appear cloudy, blue-gray in color, and thick, which 
in turn leads to substantial impairment of visual develop-
ment [1].
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The older classification identified 2 types of CHED: 
CHED I, milder and dominantly inherited, and the more 
common CHED II, with a worse prognosis and recessive 
inheritance. The recent advances in genetic testing and 
the recent microscopic findings allowed for a better iden-
tification of the pathology [2], which led to the inclusion 
of CHED I in the spectrum of the Posterior Polymor-
phous Corneal Dystrophy, and CHED II - now simply 
called CHED – is today considered the only variant of 
this disease [3].

When the corneas are opaque at birth in eyes with 
CHED, prompt surgery is required to allow a correct 
development of vision. Penetrating Keratoplasty (PK) 
has been the procedure of choice for decades, with good 
results especially in older children [4–7]. Endothelial 
Keratoplasty (EK) without transplanting the corneal 
stroma has more recently shown good and promising 
results even in newborns [8–10].

In 2011 we reported the case of a 3-month female new-
born with CHED in which we successfully performed a 
bilateral EK procedure without removing the recipient 
endothelium-Descemet complex. This procedure had 
never been performed in such a young patient [8]. At that 
time we stated that it was much too early to foresee the 
long-term visual result of such technique, and for this 
reason we want to share the 12-year clinical outcome of 
that patient.

Case presentation
In November 2010 a 3-month-old female baby with 
CHED was referred to our attention for surgical evalu-
ation. The young patient presented with cloudy corneas 
and important horizontal nystagmus. There were no 
signs of inflammation, photophobia, or epiphora and 
intraocular pressure (IOP, rebound tonometer) was 10 
mmHg in the right eye (RE) and 11 mmHg in the left eye 
(LE). Corneal diameters were 11.5 mm (horizontal) and 
11 mm (vertical) in both eyes, and corneal thickness was 
680 mm in the RE and 660 mm in the LE. After discuss-
ing the condition with her parents and with the referring 
physician, we decided to perform Descemet-Stripping 
Automated Endothelial Keratoplasty (DSAEK) first, 
being ready to convert to PK intraoperatively in case of 
failure. Since at that time no report of successful DSAEK 
in newborns with CHED was available in literature [11], 
we decided not to remove the recipient endothelial-
Descemet complex before implanting the donor lamella.

The LE was operated on first, and the donor lamella was 
successfully implanted under air. In the postoperative the 
recipient cornea cleared up over 2 weeks, the baby began 
staring at her mother while breastfeeding, and nystagmus 
decreased. The RE was treated after a 4-week delay, fol-
lowing the same surgical protocol.

Four months after surgery, nystagmus had reduced. 
Both corneas were transparent, with the donor lamella 
centered in the LE and slightly decentered temporally 
in the RE. The baby showed a massive improvement in 
her interaction with the environment, staring at lights 
and following the parents’ movements.

One year after surgery the corneal transparency and 
the position of the grafts had not changed. The baby 
walked into the visiting room displaying that she was 
able to orient well in the space. The parents confirmed 
that her motor and verbal development were normal 
and that she was able to play and interact with objects 
and people nearby.

Later on we made the decision to observe the corneal 
transparency with the slit lamp yearly, and to avoid any 
more detailed examinations that would have required 
general anesthesia, unless necessary. Despite the per-
sisting nystagmus, the corneal reflexes remained cen-
tred on the pupil. We started measuring visual acuity 
at 4, finding 0.7 LogMAR uncorrected in both eyes with 
the employed child chart.

At the age of six the best-corrected distance visual 
acuity (BCVA) was 0.6 LogMAR in both eyes, with 
+ 2.0 D cyl @ 105° in the RE and + 2.0 D cyl @ 60° in 
the LE. The IOP was 12 mmHg and 14 mmHg respec-
tively. The eyes were aligned, although with poor stere-
opsis. The horizontal nystagmus was still present. The 
child started elementary school with no relevant vision 
problems. In 2019 at the age of 8, BCVA raised to 0.4 
LogMAR in both eyes with the same cylinder correc-
tion. The COVID-19 pandemic paused the annual 
examinations.

The most recent visit of this patient occurred in Octo-
ber 2022, twelve years after surgery. Both corneas were 
clear and transparent. The RE lamella was slightly decen-
tred temporally (Fig.  1a), while the LE lamella was cen-
tred (Fig. 2a). The anterior optical coherence tomography 
(OCT) well delineated the position of the donor lamella 
(Figs.  1g and 2g). The Corneal tomography showed no 
irregularity (Figs.  1c-f and 2c-f ). The corneal endothe-
lium was unexpectedly healthy. Cell count was 2383 cells/
mm2 in the RE (Fig. 1b), and was 2547 cells/mm2 in the 
LE (Fig.  2b), comparing favourably with the 2900 cells/
mm2 originally reported by the Eye Bank in both donor 
lamellae. BCVA was 0.4 LogMAR with − 0.75 D sf + 2.75 
D cyl @ 105° in the RE and 0.4 LogMAR with + 1.50 D 
sf + 2.50 D cyl @ 60° in the LE. The IOP was 14 mmHg in 
both eyes. The eyes were aligned, the nystagmus was still 
present, however it was reduced as compared with that 
recorded before surgery. The visual function has allowed 
normal psychological and educational development with 
the girl attending the middle school without significant 
cognitive or motorial defects.
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Fig. 1  a-g Composite of the clinical and instrumental findings of the right eye of the patient at the last follow up visit in October 2022 (12 years 
after surgery). a anterior segment photography at the slit lamp examination; b endothelial cell count; c corneal pachymetry; d-f different corneal 
tomography maps; g anterior segment OCT
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Fig. 2  a-g Composite of the clinical and instrumental findings of the left eye of the patient at the last follow up visit in October 2022 (12 years 
after surgery). a anterior segment photography at the the slit lamp examination; b endothelial cell count; c corneal pachymetry; d-f different 
corneal tomography maps; g anterior segment OCT
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Discussion and conclusions
To our knowledge, our 3-month newborn remains the 
youngest patient in whom a EK procedure without 
Descemet stripping has been performed for CHED [8]. 
The surgical procedure was successful, but the long-term 
anatomical and visual outcome of this technique was not 
predictable. Today we can confirm the long-term suc-
cess of our choice. After 12 years both corneas are clear 
and transparent and the ocular anatomy is not impaired, 
apart from the presence of the donor lamella. No second-
ary procedure has been performed. Despite the persisting 
nystagmus the visual function allowed normal psycho-
logical and educational development. The unexpected 
very high endothelial cell count obtained 12 years after 
the graft implantation may be due to the quality of sur-
gery, but it also suggests a possible role of the Descemet’s 
membrane in the pathogenesis of CHED.

Since 2011 many surgeons have performed EK in 
CHED with optimal results in terms of visual acuity. 
Concurrently along with us, Busin et al. [9] reported the 
same surgical procedure was performed in infants with 
success, but their youngest patient was a 6-month-old. At 
present, surgeons may choose to keep or to remove the 
recipient endothelial-Descemet complex, as both proce-
dures showed comparable refractive and visual results 
[12, 13].

In a recent systematic review Mohebbi et  al. [14] 
included several studies with long-term follow up after 
the DSAEK procedure in CHED, reporting a consider-
able improvement in visual acuity from the preoperative 
mean LogMAR of 1.36 ± 0.70 (0.49 to 3.00) to the post-
operative mean LogMAR of 0.51 ± 0.33 (0.04 to 2.00). 
The long-term visual result of our case is in line with this 
finding, but the 12-year follow-up we report here is the 
longest to date as compared with the 8.5-year we found 
in the literature.

EK with or without endothelial-Descemet stripping is 
proposed today as the procedure of choice for the surgi-
cal treatment of CHED by many authors [14–17]. More 
recently Descemet membrane endothelial keratoplasty 
(DMEK) has been also proposed as surgical treatment 
option for CHED with promising results, but the steeper 
learning curve and the intra-operative and postoperative 
technical challenges of DMEK are still limiting its wide 
adoption in children [15, 18, 19].

We believe that PK should now be considered as a sec-
ond line treatment in children with CHED, with EK as 
the first line surgical option. PK in children is challenging 
because of the low scleral rigidity, the risk for supracho-
roidal hemorrhage, the difficulties in suture handling and 
removal, the need for prolonged steroid treatments, the 

high postoperative astigmatism and the high rate of graft 
failure and rejection [14]. In contrast EK requires shorter 
surgical time, has less risk of the serious complications 
mentioned above, is associated with shorter recovery time, 
and provides not an inferior long term visual outcome [16].

Our patient did not develop amblyopia or graft rejec-
tion, did not require any secondary procedures, and is liv-
ing a normal life. We cannot predict how long the donor 
endothelium will remain functional, but any future surgery 
will take place in a young adult or in an adult patient with-
out the technical difficulties that are typical of newborns.
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