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Clinical observation of bioengineered cornea in
infectious keratitis

KANG Qian, YANG Yukun, YAO Xiaoming
(Department of Cornea, Chengdu Aidi Eye Hospital, Chengdu 610072, China)

Abstract Objective: To observe the outcomes of bioengineered cornea for lamellar keratoplasty in the infectious keratitis.

Methods: A total of 19 cases with infectious keratitis treated by bioengineered cornea in Chengdu Aidi Eye
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Hospital were analyzed retrospectively. The results of graft survival, visual acuity and complications were collected.
Rejection reaction was compared with 22 cases of human donor corneal lamellar keratoplasty during the same
period. Results: In the 19 cases patients, 9 cases were women (47.37%) with the average age of 53.32 years. Among
the pathogenic factors, 7 cases were bacterial keratitis (36.84%), 8 cases were fungal keratitis (42.11%) and 4 cases
were viral (21.05%). The results of preoperative uncorrected visual acuity (UCVA) showed that 3 cases were
light perception (accurate light positioning), S cases were hand moving, 4 cases were counting finger, and
7 cases were in the range of 3.0-3.9. In the follow-up, no case of primary infection recurrence occurred; 18
grafts survived except one case dissolved end with re-transplant by human donor. The postoperative UCVA
of 15 cases (78.95%) were in the range of 4.0-4.5, 3 cases were in the range of 3.0-4.0 (15.79%), and 1 case
of counting finger (5.26%). There was no significant difference in rejection action (P=0.736). In the follow-
up more than 6-12 months, the limbal neovascularization of the biological engineering cornea is more likely
to invade with the result of ring shape opacity at the graft edge. Conclusion: The biological engineering

cornea can play a good role in the reconstruction for the cases with infectious keratitis. It provides another

way to solve the shortage of corneal grafts.
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Figure 1 Case 1: A 49-year-old female patient with viral keratitis in her left eye underwent bioengineered lamellar keratoplasty

(A) AR LA b e OB 6 mm, BEFLEIANTE , M H T8 (hand moving, HM). (B, C)ARJ52d, #AHM, A K
ok, SRR WB . AT, R e m AR . A SRR . BERMRAIREGRYT . (DL EyRJG10d, ¥
1137, FHROKMIEATHIR , B BEYGE, 4R WA QREehiHERF MTIHIRYT, JF HIRBTE % o2 g, si/d,
R Ho BARFINA, W42, BrEd 4.5, MR DGEY, S0SEL8, PrERIABIAELL . Joitas Tl ve5a v
R, SRR . BOEIRENIRWAG)T . (GOARJE3 A, M43, BriEdlihi4e. Wraedtnit, % THrERAELALTL,
Jeyii b 55 ) MR B U DAV IR B B 20K . AR TIRI A

(A) The corneal opacity was 6 mm in diameter with unclear pupil and vision of HM. (B, C) 2 days after operation, the UCVA was hand
moving (HM), the corneal graft was gray and edema, and there was no effusion between layers. Routine infection prevention, topical
tacrolimus eye fluid, Prednisolone eye fluid, and sodium hyaluronate eye fluid were given. (D, E) 10 days after surgery, visual acuity was 3.7,
graft edema basically subsided, transparency improved, and suture line did not loosen. Continue anti-rejection and artificial tear therapy.
Acyclovir 0.2 g were taken orally S times a day for 3 months. (F) 1 month after surgery, visual acuity was 4.2 and corrected visual acuity was
4.5. The central area of the graft is transparent, and some sutures are loose. Remove loose sutures, and tacrolimus, loteprednol and sodium
hyaluronate were administered locally. (G) 3 months after surgery, visual acuity was 4.3 and corrected visual acuity was 4.6. Some stitches

are slack. Suture removal was given. Topical tacrolimus and loteprednol were reduced to twice daily. The rest of the treatment is the same.
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Figure 2 Case 2: A 50-year-old male patient with fungal keratitis of the right eye underwent bioengineered and lamina corneal

transplantation

(AR HM, P REZ296 mm, BEPER, HEER. B)RIF2d, WHHM, HAKM, RRTCRR, 55
AR W 4 T SE SRR . O RREANR . BB AN, Dtk ko2 g, 1K/d, F5Z:3JH. (C. D)R
Ji10d, PLII%IE (counting fingers, CF), /KMdids, LB, JREICRM, HE86IFF. E)ARFRINH, W37, &
W R4f, SELORDUANEE . AR IS 308l G BT AR A R A BRI, AR SFRRANIRE, A SRR IR . (F) RS 31
H, 140, BrEMR 144, BATRKEWERY, 0S8R, WAL E23 mm, XDUSUNRERSE. JRERATALEL,
MEAHIRIRIT . (OARFISNA, W45, BriEd 47, BALXKAAEVE RY . MAZREKAGER, MIFEZS:30
POSOLHT A A AR AN, FROr 24 . ARG S RIIRI, 20/d.

(A) Visual acuity HM of the right eye, central corneal ulcer about 6 mm, feathery edge, moss formation. (B) 2 days after surgery, visual
acuity HM, implant edema, no interlaminar effusion, bubble injection during anterior chamber partially absorbed. Tacrolimus eye fluid,
bromfenac sodium eye fluid, sodium hyaluronate eye fluid, itraconazole 0.2 g, once a day, for 3 weeks. (C, D) 10 days after surgery, visual
acuity was counting fingers (CF), edema was relieved, the epithelium was repaired, and there was no interlaminar effusion. The treatment
was continued as before. (E) One month after surgery, visual acuity was 3.7, transparency was good, and no loosening of sutures was
observed. 5:30 o’clock location of the limbus cornea Limbal neovascularization invades intercorneal layer. Stop bromfenac sodium eye
fluid, add loteprednol eye fluid. (F) 3 months after surgery, visual acuity was 4.0 and corrected visual acuity was 4.4. The central area
of the implant was transparent and some sutures were removed. The pupil is 3 mm in diameter and slightly insensitive to light reflex.
Remove all sutures and continue anti-rejection therapy. (G) 18 months after surgery, visual acuity was 4.5 and corrected visual acuity was
4.7. The pupil area implant has good transparency. 5:30 o’clock location of the limbus cornea, the neovascularization became thinner and

some atrophy. Continue tacrolimus eye fluid, 2 times per day.
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Figure 3 Case 3: The patient is a 67-year-old male, with the left eye eyesight decline in 2 d, pseudomonas aeruginosa ulcer, biological

engineering corneal andante layer corneal transplantation, postoperative systemic intravenous drip 3 days amikacin therapy, local
tobramycin eye drops 1 time per hour, tacrolimus eyedrops eye 4 times per day, bromfenac sodium eye drops eye for 2 times per day,
the sodium hyaluronate drops eye 4 times per day

(A)ARHTL T HM, ZEHRERSSE 5 BE SE K b, fBE b s O @B T, EARZ6 mm, BEFUAMEASHE, Mty it
Ao B)ARJF3d, BIICE, M REAEKM, JRZRRWA . BRI, (C. D)RGF14d, #1401, MAEY, i
BRERL . MG R, SARWMRN . FRTUER, SEbiiEin)T. ERGEINH, W42, BFIER T4, 44
RN . QREebiflEmifs . (B)ARIGE3INH, 42, BrEM 4.5, LRI PRERGEL, dREbifiERifir. (GR
JE14 A, Bia4, BRIERLT 4.6 AET ST WK LGSR EEE . @l e S m IR IR 2 /d, T2 RET

(A) Preoperative vision HM, the conjunctiva of the left eye was highly hyperemic and edema, the gray and white ulcerated surface of the
central cornea was about 6 mm in diameter, the matrix was dissolved and thin, and purulent secretions were attached. (B) 3 days after the
operation, the visual acuity was CF, the implant was gray and white with edema, and no interlayer effusion was observed. Continue treatment
as before. (C, D) 14 days after surgery, visual acuity was 4.1, the graft was transparent, and the epithelium was well repaired. The sutures did
not come loose. Antibiotics were stopped and anti-rejection therapy continued. (E) 1 month after surgery, visual acuity was 4.2, corrected
visual acuity was 4.5, and no loosening of sutures was observed. Continue anti-rejection therapy. (F) 3 months after surgery, visual acuity
was 4.2, corrected visual acuity was 4.5, and no loosening of sutures was observed. The sutures were removed and anti-rejection therapy
continued. (G) 14 months after surgery, visual acuity was 4.4 and corrected visual acuity was 4.6. The phytophilic margin is pale and slightly

cloudy. Tacrolimus eye drops were recommended for 2 times per day and outpatient follow-up.
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Figure 4 Case 4: A 39-year-old female patient with right eye viral keratitis underwent bioengineered lamellar keratoplasty
(A)ARHHIICE, MBERELXOK A @R E8293.5 mm, B)ARJF2d, YHHM, HAKHEKE, JZERLHR. st
ARV IR /d, WA TR IR R IR 200 /d, BEIRENIE AUIR4R /. (C. D)ARJF10d, #LJICF, MK, EREOR
WA MRS R, SELOR UM AN S IR ISR S IR 4 /de (B B)RIG A, BUHM, fE T BT
R, BB AL PRERIASARLL, TEHSES . TN (GARJE2NH, MIJICE, SELORIAME, fEA LR
S, FEFUROERALHE, KA QRS EERAEY TRAEA R, EHRER AR . SRETHERIRYT . (H)2R S
INH, W42, BREW 1440 REPTHERIRT . (D2RIE31A, Bi4s, BREM 4.8, MR EW, FRMELNRER.

(A) Preoperative visual acuity was CF, and the diameter of the corneal pupil area was about 3.5 mm. (B) 2 days after the operation, the visual
acuity was HM, the implant was gray and white with edema, and no interlayer effusion was observed. Tacrolimus eye infusion 4 times per day,
prednisolone eye infusion 2 times per day, sodium hyaluronate eye infusion 4 times per day. (C, D) 10 days after surgery, the visual acuity was
CF, the graft edema was reduced, and most of the epithelium was not repaired. The sutures did not come loose. Calf serum eye gel was applied
4 times per day. (E, F) 1 month after surgery, visual acuity HM, extensive loss of graft epithelium, partial dissolution and thinning of matrix.
Remove loose sutures and resuture. The treatment is the same. (G) 2 months after surgery, the visual acuity was CF, no loosening of the suture
was observed, the graft epithelium was repaired, the matrix was partially dissolved and thinned, and gray pall was formed. Bioengineered corneal
grafts were removed and allogeneic human grafts replaced. Continue anti-rejection therapy. (H) One month after the second operation, visual
acuity was 4.2 and corrected visual acuity was 4.4. Continue anti-rejection therapy. (I) 3 months after the second operation, visual acuity was 4.5

and corrected visual acuity was 4.8. The graft was transparent and some sutures were removed.
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