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ABSTRACT
Aims To describe a new technique of corneal stab
incision with intracameral air injection for management
of patients with acute corneal hydrops.
Methods Five patients with acute corneal hydrops with
large Descemet’s membrane (DM) detachment and
multiple stromal clefts underwent the procedure. The
technique entailed anterior segment optical coherence
tomography guided intrastromal fluid drainage through
multiple corneal stromal venting incisions along with
anterior chamber air tamponade. The time taken for the
DM to reattach, resolution of corneal oedema and the
best-corrected visual acuity (BCVA) were assessed
postoperatively.
Results Five patients (age range, 10–25 years) with
large DM detachment underwent the procedure. The
presenting visual acuity varied from hand motions close
to face to 1/60. No intraoperative complications were
encountered. The DM attached on first postoperative day
in four out of five cases. The corneal oedema resolved
over 2–3 weeks in all cases. Repeat air injection was not
required in any of the cases. All patients had a final
BCVA of ≥3/60 with two of them achieving a BCVA of
≥6/24 at three months postoperatively.
Conclusions The technique of intrastromal drainage of
fluid combined with air tamponade can be effectively
used as a treatment modality for the management of
severe cases of acute corneal hydrops.

INTRODUCTION
Acute corneal hydrops is a significant complication
of non-inflammatory ectatic disorders like keratoco-
nus (KC), pellucid marginal degeneration, Terriens
marginal degeneration and keratoglobus.1 2 A tear
in the Descemet’s membrane (DM) with subsequent
seepage of aqueous humour in the corneal stroma is
the common denominator in all cases. If not treated,
resolution usually takes a long time and occurs by
endothelial sliding over a period of 2–4 months.1–3

The persistent oedema can cause complications such
as corneal neovascularisation, infection and corneal
perforation.1 2

Resolution of hydrops can be expedited by intra-
cameral injection of air/isoexpansile gases.1 4

However, in some cases, presence of large DM
detachment or stromal clefts delays the resolution
of corneal hydrops. We herein report a technique
of anterior segment optical coherence tomography
(ASOCT; Visante-OCT; Carl Zeiss Meditec;
California, USA) guided intrastromal drainage of

fluid combined with intracameral air injection in
cases with acute corneal hydrops.

MATERIALS AND METHODS
Five consecutive patients with acute corneal
hydrops with large DM detachment and multiple
intrastromal clefts were recruited between January
2012 and September 2012. The study was
approved by an institutional review board and fol-
lowed the tenets of the Declaration of Helsinki.
Informed consent was obtained from the patients
or the parents of the patients, whenever applicable.
The extent of corneal oedema, and if visible, the
presence of DM tear and stromal cleft were noted
on slit-lamp examination. Corneal oedema was
graded according to the grading system proposed
by Miyata et al5 Preoperative uncorrected visual
acuity, best- corrected visual acuity (BCVA) and
duration of symptoms were recorded. ASOCT was
performed preoperatively in all cases. The scans
were carefully analysed for the presence of stromal
clefts. The highest point of DM detachment relative
to the visual axis on the ASOCT scan was noted. A
diagrammatic representation of the stromal clefts
indicating their position was made on the case files
for intraoperative use.

Surgical technique
Topical or general anaesthesia was used for the
surgeries according to the age of the patient.
Preoperatively, pupillary constriction was achieved
using topical 2% pilocarpine nitrate at 15–20 min
intervals 1 h prior to surgery to avoid any intrao-
perative injury to the lens. After cleaning the eye
and periocular area with 5% povidone iodine, an
anterior chamber (AC) paracentesis was performed
at 10 o’ clock limbus and after expressing out some
aqueous humour, the AC was filled with air using a
Rycroft cannula mounted on a 5 ml syringe.
Subsequently, three to four stab wounds with 45°
angulations in relation to the corneal plane were
made in the cornea using anterior segment OCT
pictures as a guiding tool. The venting incisions
were made in and around the areas of stromal
clefts using a 20-gauge microvitreoretinal (MVR)
blade (Alcon, Fortsworth, Texas, USA). MVR blade
entry was stopped as soon as the egress of fluid was
noted through the venting incision. The egressed
fluid was dried with a merocel sponge (Madhu
instruments, New Delhi, India). After waiting for
10 min, the air was removed partially leaving
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behind an 8mm of air bubble in the AC. The paracentesis
wound was hydrated using balanced salt solution. Gentamicin
20 mg in 0.5 ml was injected subconjunctivally at the end of the
procedure. Postoperatively, topical antibiotics, topical corticos-
teroids, topical cycloplegics, topical antiglaucoma, and systemic
non-steroidal anti-inflammatory drugs were administered.

The status of DM detachment, corneal oedema, intraocular
pressure (IOP) and BCVA was recorded on postoperative day 1,
week 1, month 1 and, 3 months. ASOCTwas performed during
all follow-up visits. Resolution of hydrops was defined as the
complete disappearance of epithelial and stromal oedema on
slit-lamp biomicroscopy and presence of a compact scar with or
without vascularisation.

RESULTS
A total of five patients were included (3 men, 2 women; age
range 10–25 years). Four patients had KC and one patient had
keratoglobus. Three cases with KC also had coexistent vernal ker-
atoconjuctivitis. The time duration between the occurrence of
hydrops and surgical intervention was between 5 and 12 days.
The presenting visual acuity varied from hand motions close to
face to 1/60. All procedures were performed successfully using
the surgical technique described above. No intraoperative com-
plications were encountered. Postoperatively, the DM was
attached on day one in four eyes and on day three in one eye
(case 3). The delayed re-attachment in case 3 was possibly related
to a very thick cornea preoperatively (table 1). The corneal
oedema resolved in 2 weeks in 2 eyes and 3 weeks in 3 eyes. No
postoperative IOP spike was observed in any of the cases. None
of the cases required a repeat air injection (figure 1).

Rapid decrease in corneal oedema with improvement in
BCVA was noted in all the cases. The mean corneal thickness
decreased from 2936±1221 microns preoperatively to 532±33
microns at the end of 3 weeks after surgery. All patients had a
final BCVA of ≥ 3/60 with two of them achieving a BCVA of
≥6/24 at the end of 3 months postoperatively (table 1).

DISCUSSION
Acute corneal hydrops occurs in approximately 2.4–3%1 2 of
eyes with KC and without any intervention it normally resolves
over a period of 2–4 months.1 2 The various management
options to shorten the resolution time include patching,
bandage contact lens (BCL) application with topical hypertonic
sodium chloride,1 2 intracameral injection of air/isoexpansile
gas,5–7 compressive sutures with gas injection,8 amniotic mem-
brane transplantation with cauterisation,9 and cyanoacrylate
tissue adhesive with BCL.10 The average time for resolution of
corneal hydrops with these techniques ranges from 2 weeks to
4 months.1 In severe cases with multiple stromal clefts and large

areas of DM detachment, which is often the case in our set up,
these conventional procedures are often not effective. Prolonged
duration of corneal oedema may be complicated by fistula for-
mation with aqueous leakage,11 corneal perforation,1 2 11

corneal neovascularisation compromising the survival of subse-
quent grafts12 and infection.13 Additionally, intracameral injec-
tion of air, perfluoropropane (C3F8) and sulfur hexafluoride
(SF6) are associated with potential complications like elevation
of IOP and pupillary block.1 5–7 Intrastromal migration of air
has also been reported.3 Decompression sutures carry the risk of
suture-related complications, and a second procedure for suture
removal is required.1 8 Keratoplasty in an inflamed eye carries a
higher risk of rejection.14

The basic problem underlying delayed resolution in corneal
hydrops is the accumulation of excessive fluid within the intras-
tromal spaces or clefts.1 4 15 Even if the DM gets reattached
with the conventional procedures, it requires a considerable
amount of time for this fluid to disappear. A prolonged duration
of corneal oedema and inflammation can invite aggressive neo-
vasularisation and its consequent sequale.1 12 Time required for
resolution of corneal oedema therefore depends directly on the
time required for the detached DM to reattach followed by the
absorption of aqueous present within the intrastromal fluid
clefts. In our cases, the resolution time of hydrops ranged
between 2–3 weeks, which is considerably shorter as compared
to studies that used simple air injection as the treatment modal-
ity. This was made possible by drainage of fluid from intrastro-
mal clefts using venting incisions. Our technique allows the
egress of the intrastromal fluid mechanically, which ensures
early resolution of the corneal oedema rather than waiting for
the endothelial cells to deturgesce the oedematous cornea. In
addition, we believe that iatrogenic stromal scarring induced by
venting incisions may result in stronger DM attachment elimin-
ating the need for repeated air/gas injection.

Corneal venting incisions have been successfully used to drain
the fluid collecting in the interface area of operated cases of

Table 1 Patient characteristics and outcomes after anterior segment optical coherence tomography guided intrastromal fluid drainage and
air tamponade

Case Diagnosis
Initial
BCVA

Duration of
symptoms
(days)

Preoperative corneal
thickness (microns)

Descemet’s
Reattachment (day)

Time for resolution of
corneal oedema
(weeks)

Postoperative corneal
thickness (microns)
(3 weeks)

Final BCVA
(3 months)

1 KG HM 5 1990 1 2 520 6/18
2 KC HM 10 2350 3 2 530 3/60
3 KC PL + 7 4980 1 3 590 3/60
4 KC HM 12 3140 1 2 510 6/24
5 KC HM 6 2220 1 2 510 4/60

BCVA, best corrected visual acuity; HM, hand motions close to face; KC, keratoconus; KG, keratoglobus; PL, perception of light.

Figure 1 Clinical and anterior segment optical coherence tomography
photographs of a representative case of keratoconus with corneal
hydrops and intrastromal cleft. Clockwise from top left: at the time of
presentation, 1 week after intervention (top right), 1 month after
intervention (bottom left) and 3 months after intervention (bottom
right). This figure is only reproduced in colour in the online version.
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Descemet’s stripping endothelial keratoplasty.16 The same prin-
ciple was applied by us to reattach the DM and hasten the reso-
lution of corneal oedema by creating venting incisions to drain
out the fluid from intrastromal clefts. A complete AC air fill for
10 min gives enough time to drain the intrastromal fluid
through the venting incisions and ensures DM reattachment on
a permanent basis. Subsequent decompression of air is per-
formed later to prevent pupillary block in the postoperative
period. We noted a change in corneal thickness over a period of
3 weeks in all our cases. A potential difficulty during creation of
venting incisions is the suboptimal visibility due to extensive
corneal oedema. However, we found preoperative localisation
of the stromal cleft with ASOCT to be very useful in such cases.

To conclude, our technique of intrastromal drainage of fluid
combined with air tamponade is a safe and effective treatment
modality for the management of severe cases of acute corneal
hydrops.
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