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Introduction Results

° Stevens-Johnson Syndrome (SJS) and Toxic Epiderma] Necro lysis (TEN) are rare Study ID AMT Surgical Technique Use of Sutures/Glue AMT Type Outcomes Summary Study Type Risk of Bias Study ID AMT Surgical Technique Use of Sutures/Glue AMT Type Outcomes Summary Study Type Risk of Bias
. . . . . 25/32 (78%) patients: standard AMT + Agrawal et al. 2015 Sulzlllreiless AMT fw ith None Fresh Imp r(lyecil dri/] cye ar:i Case series Moderate
yet severe mucocutaneous autoimmune reactions triggered by medications or e g | Sutures (eyelid) with standard s of patients had complete resolution of symblepharon conformer conjunctival inflamation.
Ahmad et al. 2017 ] o) patients: stap ar AMT; no sutures with Cryopreserved 93.5% of patients had complete resolution o Case series Low Azi One eye had normal BCVA; :
. . AMT with sutures; 1/32 (3%) patients: ’ ocular symptoms. ziza et al. 2022 Unclear Not reported Not reported one eve had low vision. Case series Moderate
infections ProKera y
. ProKera; 1/32 (3%) patients: not reported
. . . . . m Ocular surface repaired in 90%
*  Overactivation of the immune system causes widespread keratinocyte death, | | Near nommal BCVA in both eyes: mild evelid | of eyes for improved pain and
Barua et al. 2012 Sutureless AMT with symblepharon ring None Cryopreserved : : ’ Case report Low Honavar et al. 2000 Standard AMT with sqtures Sutures (eyelids Cryopreserved cosmetic appearance; lost visual Case series Low
. : . ‘o . and conjunctival symptoms. and symblepharon ring (eyelids) tyop 10 app ’ .
leading to the detachment and necrosis of the epidermis in the skin and the @) acuity was not recovered in
. . . . 1 Bas et al. 2019 Sutureless AMT W?th symblepharon ring None Fresh No chronic complications. Case report Low H chronic disease state.
surface epithelial layer of mucosae, including the surface of the eye. (open forix conformer) m ot
) 25% of patients had successful
. . s 4l . . : . Mild complications overall; moderate rate of dry 2 | : treatment of chronic
* SJS and TEN descrlbe the Same dlsease process and arc dlStngUlShed by SeverltY9 Ceylan et al. 2023 Suturel(c;ss dﬁ:/rliE K;;};gszsmtr?iip};aer)on nng None Cryopreserved leye(;(iow rate of lid margin and conjunctival Case series Low m Jain et al. 2004 syﬁgzﬂlﬁl ?Z)Igvi;fts?lﬁies Sutures (ocular surface) Fresh symblepharon; recurrence of Case series Moderate
u . ; . )
scarring. symblepharon in patients with
measured by percentage of body surface area (BSA) affected. , | O €2 comorbid chronic dry cye.
0 Chan et al. 2021 Scleral conformer. vrapped in AM and Fibrin glue Cryopreserved Normal BEVA, m}ld symblgpharon, post-op Case report Low Jain et al. 2008 AMT (patch graft) Not reported Not reported Near normal BCVA; no chronic Case report Moderate
O SJ S 9 IGSS than 1 O A) Of B SA fibrin glue Candida infection. m . p g complications.
2/2 (100%) eyes: sutureless Near normal to moderate
O SJ S/ TEN 9 thWC@Il 1 0'3 O% Of B SA Conjunctival Squamous metaplasia resulted i_n < Kheirkhah et al. 2008 #1 AMT with fibrin glue, 1/2 Fibrin glue (ocular surface) Cryopreserved BCVA; improvement in chronic Case series Low
Chen et al. 2024 ProKera None Cryopreserved |removal of AMT in 1 eye. Normal BC.VA, mild Case report Low m (50%) eyes: ProKera symptoms.
O TEN 9 gI’G atGI' thaIl 3 O% Of B SA2 symblepharon and corneal scarring. < > m AMT for fornix recopstruction; Sutures (palpebral conjunctiva) .
° A . . 1 . . h . Kheirkhah et al. 2008 #2 13/19 (68 f’) eyes:‘w1-th sutu.res; or fibrin glue (palpebral Cryopreserved Varlab!e BCVA,; no recurrence Case series Moderate
mniotic membrane transplantation (AMT) 1s used to treat acute and chronic AM sutured to custom symblepharon ring; Normmal BCVA. mild svmblesharon and 0 p 6/19 (32%) eyes: with fibrin conjunciva) in symblepharon.
. . . . . . Cheung et al. 2016 no sutures attaching ring to eye, sutures Sutures (eyelid) Cryopreserved orma con'ur;crfclilvalss};?rrirelp aron an Case report Low H _ glue :
ocular complications by promoting healing on the ocular surface in these patients. used 10 close eyelids and hold ring in place J ¢ Konomi etal, 2013 | AMMietic membrane graftwith Sutures Cryopreserved Noimprovement inLSCD. | Case series Moderate
patch with sutures
1 1 1 1 1 . . . Mild eyelid and conjunctival scarring in one | Case report within a case Q Moderate visual impairment,
O AMT hClpS pI’CVent;gﬂammathn, ﬁbI’OSlS, and anglOgCIlC S1S aIld SCTVECS as DiPascuale et al. 2005 Standard AMT with sutures Sutures (eyelid) Cryopreserved eye. series Low Mimouni et al. 2022 Sutureless AMT Dehydrated resolution of corneal epithelial Case series Low
1 ” . . defects.
d p rOteCtlve barrler’ Elhusseiny et al. 2021 Standard AMT V.Vlth sutures and Sutures (eyelid) Cryopreserved No chronic complications. Case report Low Moderate visual impairment: -
symblepharon ring (IV tubing) : . oderal Al tp > | Case report within a .
rabhasawat et al. tandar with sutures utures (eyeli ryopreserve mild conjunctiva . ig
() o a Prabh tetal. 2000 | Standard AMT with sut Sutures (eyelid) C d C:)cinplicatio‘;s 1 case series High
JECth cS T T s AL e k) i sni T e = ol - i
Gregory et al. 2011 ’ 0 ] ' ’ AMT; no sutures with Cryopreserved Y p = Case series Low ) Solomon et al. 2002 Standard AMT with sutures Sutures (eyelid) Cryopreserved impairment; 50% rate of severe Case series Low
10/10 (100%) patients: AM on upper of dry eye and symblepharon; low rates of .
external eyelid ProKera conjunctival and corneal complications. 8 o Zornc:al c-omllnl.lcanf)ns. .
oderate visual impairment;
: : : : . o 339% rate of symblepharon
AMT for forni i . N .
¢ DCSp lte the grOWIHg Ilumb Ccr Of Stlldles emerglng on the usc Of AMT 1n the 100% patients: AMT on palpebral Sutures (eyelid) with standard Normal BCVA in 97% of patients; moderate % Solomon et al. 2003 MT orw(;;rln:uz(r::;lstructlon Sutures (eyelid) Cryopreserved recurrence;, conjlipctlyal, and Case series Low
: : : G t al. 2016 junctiva; standard AMT with sut AMT; t ith C d tes of conjunctival lications; 1 tes of C i L corneal complications.
treatment of SJS/TEN, the data has not yet been summarized using a systematic T o | e e | e " =
approaCh' Hess et al. 2012 Standard AMT with sutures Sutures (eyelid) Cryopreserved Normal BCVA; no chronic complications. Case report Low Table 1 o Summal'y Of Key Flndlngs, Stlldy TprS, and RlSk Of BlaS
*  Our systematic review aims to synthesize current clinical evidence on the ocular | N The rate of poor ocular outcomes was
. . . . . Standard AMT with sutures and Sutures (eyelid) with standard statistically lower for eyes treated with AMT in Fi ure 3 A) P I OK er a® a
outcomes following AMT 1n patients affected by SJS/TEN and to provide clarity Hsuetal. 2012 | symblepharon ring (premadering or IV | AMT; no sutures with | Cryopreserved. | ™0, e bhase compared to untreated eyes Case control Serious 8 ' ’
tubing) or ProKera ProKera
: . : (p<0.05). cryopreserved sutureless AM (only
on the efficacy of AMT 1n this population. . . .
Hwang et al. 2012 AMT nglll tﬁiﬂiﬂiﬁgggg‘g’ use of Not reported Not reported Normal BCVA; no chronic complications. Case report Low COVCErS COI‘Ileal aIld perlhmb al
M e t h O d S Jenkins et al. 2020 AMT with symblepharon ring Not reported Not reported | Near normal BCVA; no chronic complications. Case report Moderate ConJ unCtlva B) AM Coverlng lld
3/4 (75%) eyes: standard AMT with Sutures (eyelid) with standard Near normal BCVA: moderate rates of mild ma’rgln and palpebral Con.] unCtlva
John etal. 2002 sutures; ;}/Ijnflzgi)l)azzsr:iﬁgMT with Ax;;?:p;it;fsﬂvrgh Cryopreserved eyelid, conjunctival, and corneal complications. Case series Low tO tl’eat eyellds. C) Sheet Of
Kim et al. 2013 Standard AMT with sutures Sutures (eyelid) Cryopreserved Variable ]?eCsZIItAe;(llienssl):t\;errzlf‘;i)erfl:: SIS/TEN Case series Low Cryopreserved AM used for more
Studies from databases/registers (n = 917) : Image adapted from "USA: Ophthalmologic Evaluation and Management of Acute Stevens-Johnson Syndrome" by | extensive damage m an SJS
. : - Normal BCVA; mild symblepharon, Darren Gregory, originally published in Frontiers in Medicine, and used under a CC BY 4.0 license. .
Web of Science (n — 283) Kobayashi et al. 2006 Standard AMT with sutures Sutures (eyelid) Cryopreserved conjunctival, and corneal complications. Case report Low B gory. g yp patlen t Sutures no t ye t place d 5
Pre-operation
Embase (n = 241) Kolomeyer et al. 2013 ProKera None Cryopreserved Normal BCVA; no chronic complications. Case report Low P
c Scopus (n = 21 6) m Kwong et al. 2024 AMT, type unspecified Not reported Not reported No chronic complications. Case report Moderate Post-operation 1Y
'..g Lopez-Garecia et al. Standard AMT with sutures and . Moderate Vi.s ual impairment, low rates of dry .
© PubMed ( n=1 66) m 2014 symblepharon ring Sutures (eyelid) Cryopreserved eye, eyelid, symblle.phte-lron, and corneal Case series Low
complications. . . .
;f—_’ Cochrane (n = 11) < - Figure 4. Pre- and post-operative results in an
" — o L . Near normal BCVA in majority of eyes; . . .
= = 319 (35%) p.atlents. standard AMT w1t0h Sutures (eyelid) with standard moderate to severe visual impairment in others; SJ S patlent tI’e at€d Wlth AMT U.SIIlg d 3 D-
c References removed (n = 485) sutures, multiple sheets of AM; 4/9 (44%) ; ' .
Q Ma et al. 2016 atien ts,' AMT with svmble ha;on ring (IV AMT; no sutures with Cryopreserved high rate of dry eye; low rates of eyelid, Case series Low s . d A . . . 1 . A R Th
E Duplicates identified manually (n = 8) p ‘;ubing) sinng shee‘?o £ AM & symblepharon ring symblepharon, conj'unc.tival, and corneal g pI‘lIlte mniotic FOI’Illca Rlng ( F ) c
’ complications. O AFR 1 d h 1 d h
Duplicates identified by Covidence (n = 477) m was used to replace sutures and hold the
) . Ocular complications were significantly reduced| Retrospective, non- .
Marked as ineligible by automation tools (n = 0) Ma et al. 2021 Sutured or glued (cyanoacrylate) AMT; Sutured (eyelids) or Cryopreserved | when patients received AMT in < 7 days after | randomized intervention Critical AM 1n place.6
cryopreserved cyanoacrylate glue (eyelids) &
isease onset. study
Other reasons (n = 0)
m Mahmood et al. 2021 ProKera None Cryopreserved gjﬁ{)i (I))rhn;il)finv(ﬁorﬁiildcrzniﬁi’cz}ggi’ Case report Moderate
m Images adapted from "Novel technique for amniotic membrane transplantation for acute Stevens-Johnson syndrome/toxic epidermal
No significant difference in BCVA between necrolysis patients" by Zhang N, Geng X, Liu R, et al, originally published in Heliyon, and used under a CC BY 4.0 license.
v < cryopreserved vs. dehydrated AMT groups; rate SIS P Y 8 8 8 yP 4
Group 1: Dehydrated AMT with of dry eye, madarosis, and symblepharon
symblepharon ring (IV tubing) covering lid significantly higher in cryopreserved AMT
Studies screened (n = 432) >| Studies excluded (n = 248) margins and ocular surface. Group 2: Sutured (evelid Dehydrated +/- group; rate of corneal complications was Retrospective, non- r
Mortensen et al. 2023 | ProKera placed over dehydrated AMT . urel t(eyle ids) orl. 4 ProKera significantly higher in sutured AMT vs. glued | randomized intervention Critical u m m a
m covering lid margins and ocular surface. cyanoacrylate glue (eyelids) (cryopreserved) AMT group. Normal or moderate visual study
Both groups: sutures or cyanoacrylate glue impairment in the majority of eyes; moderate
\, . . . . . .
o used to secure dehydrated AMT to eyelids. rates of dry eye, eyelid, symblepharon, and * Best-corrected visual acuity (BCVA) at last follow-up was 20/50 or better for a majority of
corneal complications; low rate of conjunctival
. . — ~ . . — 1' M . . . . . . . . . .
Studies sought for retrieval (n = 184) > Studies not retrieved (n = 0) Q complications eyes in studies reporting BCVA - indicating that most patients who received AMT did not
m Nassim et al. 2021 AMT, unspecified type Not reported Not reported Mild dry eye. Case report Low haVe ChI’OIllC VlSlOIl 10 SS.
A2 . .
Moderate visual impairment; high rate of dry ° -
Studi dqf laibilit ( 1 84) Studies excluded (n =1 30) Pradeep et al. 2022 Standard AMT with sutures Sutures (eyelid) Not reported | eye, moderate rate of eyelid complications, low Case series Low AMT treatment Ic Sulted 1n 1OW rates Of long term Ocular Sequelae Commonly found 1n
uales assessed 10or elgipiity (n = > H rate of corneal complications. . . . . 1 .
Wrong outcomes (n = 20) SJS/TEN patients, such as chronic dry eye; symblepharon; and abnormalities of the eyelids,
Sutureless AMT with AM wrapped around N I BCVA: mild svmblepharon and . .
Could not obtain (n = 2) Pruet et al. 2014 symblepharon ring None Cryopreserved Ormzlconjunctfval corslzlplicaetli)onso Case report Low COIl] unCtha, aIld cornca.
. . a (polymethylmethacrylate) ' . . . . . . . .
Wrong intervention (n = 21) *  The most common complications were chronic dry eye and lid margin keratinization.
; - Group 1: sutured AMT with symblepharon . Moderate visual impairment; no statistical . . . . .
Wrong study design (n = 57) u Rashad etal. 2024 |  ring. Group 2: sutureless AMT with sutured (eyelids) of | Cryopreserved | difference in outcomes between sutured vs. | Retrospective cohort Low . One randomized controlled trial demonstrated si1 gnlﬁcanﬂy lower rates of ocular Seque]ae 1n
Wrong patient population (n = 5) cyanoacrylate glue with symblepharon ring cyanoacrylate glue (eyelids) glued AMT groups. . . .
. o eyes treated with AMT compared with standard medical therapy.
Published in a language other than English (n = 25) 6/8 (75%) patients: standard AMT with Sutures (eyelids) with standard| Moderate visual impairment; complications . . . . .
Shammas etal: 201017 tures: 218 (25%) patints: ProKera | AMT R0 sutures with | Cryopreserved.|were moresevere n ProKera vs. standard AMT| - Case seris Low « AMT applied in the acute phase of disease was associated with the most favorable outcomes.
val i  Standard AMT that covered the entire ocular surface, including the eyelid margins, resulted
Moderate visual impairment; 100% rate of dry ) )
Sutureless AMT with symbleph i : , eyelid, and conjunctival lications; 1 . . . . . .
! Shanbhag et al. 2019 #1] > e N L D ey | Cyanoacrylate glue (eyelids) | Cryopreserved | Y716 @1 SO CORPIAIRSION] - Cage series Low in fewer ocular complications (especially symblepharon and eyelid sequelae) when compared
complications. . . . .
- o with ProKera, a lens-shaped amniotic membrane device.
Studies included in review (n = 54) Sutures (eyelids) Mild to moderate visual impairment; high rates ’
= 31/55 (56% . AMT with utures (eyelids) or ild to mo visu pai > hi . .
Shanbhag et al. 2019 #2 cyanogcwlzltzyglsue with :?ﬁqbiggf;:oir Ciﬁl nsac;ylzt‘zﬁ}ﬁs (eyehds}fh Cryopreserved ofbcllrylfye; mode.rate ;atels ofgyehd, 1 Retrospective cohort Critical ° Standal'd AMT treatment UusScs SlltllI'CS tO hOld the AM 1n plaCG over the eyelldS aIld OClllaI'
ting: 24/55 (44%) eyes: ProKera with stan a}r) N ; none wi symblepharon, conlj.untc. 1va., and cornea . . .
roKera complications; surface. Newer techniques that use symblepharon rings or cyanoacrylate or fibrin glue to
o . . ™ Normal BCVA; moderate rates of dry eye and SCCurc the AM aISO Ic Slllt 1n favorable OClllaI' OutCOmGS .
Figure 1. PRISMA Flow Diagram from Covidence eyelid complications. Patients who received | e  Sutureless techni b f d at the patient’s bedsid ther than the OR d th
Shanbhag et al. 2022 | AMT with sutures or glue; or ProKera Sutures Cryopreserved AMT in the acute phase of dlsegse had Cross—sec‘Flonal, Low uturcicss 1ec nlques can obc per ormed a C p aticnt s 6eds1ac (ra Cr dan C )9 dan C
comparable NEI-VFQ-25 scores with healthy observational . . . . . . . .
subjects on all subscales except ocular pain and procedures are quicker, less invasive, and have a lower risk of pain, inflammation, bleeding,
1.9%1.9% mental health, which were significantly reduced. . .
1.9% 777 or infection.
3.7% : .. :
BCVA was significantly better in AMT vs, *  The most common type of AMT used in practice is cryopreserved; however, a few studies
3.7% medically treated group. All categories of ocular yp . p . ry p ’ ’
n=1 Sharma et al. 2016 Sutureless AMT with ﬁb'rin glue and Fibrin glue (conjunctiva) Cryopreserved complications were significantly reduced in the Randomizgd controlled Some concerns ShOW that dehYdrated AMT 1S also assoc1ated Wlth SUCCCSSful OutC omes.
symblepharon ring AMT vs. medically treated group. In the AMT trial . . .
el group, BCVA was normal, and there were low  AMT has been found to be safe and successful in infants and children.
2 rates of conjunctival and corneal complications.
n=2 . . o
. Normal BCVA after AMT; patient required
Sharma et al. 2022 AMT with cyanogcrylate glge and Cyanoacrylate glue (eyelids) | Cryopreserved MMG to manage chronic lid-related Case report Moderate
n=2 symplepharon ring (infant feeding tube) Keratopathy
Normal BCVA; mild symblepharon, . . . .
Shay et al. 2010 ProKera None Cryopreserved. | conjunctivl and comealcomplications; 1 eye | Cas repor Moderate *  Current literature overwhelmingly supports the use of AMT in the ophthalmic management of
require to manage eyelid complications. . . . . .
TE ients, preferably with AMT ring the entir lar surface in the acute pha
Si ¢ al. 2022 AMT with cyanoacrylate glue and fibrin Cyarti%a.crylf te gluT (ebyellids), C d Normal BCVA; severe dry eye requiring scleral C " Moderat SJS/ N pat © ts, p c1e ab y W COVe g ©c © Ocu sU ¢ C acuie p Se,
1ms et al. glue with symblepharon ring (IV tubing) 1orin giue (pg bebra TYOPIESEIVEE 1 ¢ ontact lenses; mild conjunctival complications. ase repor odetate tO 1mprove lOIl -tCI'm BCVA aIld tO dGCI’CaSC the I'atCS Of ChI’OIllC OClllaI’ SC ualae.
conjunctiva)
. N . °
N = 24 @ Case Reports Case Series Fandon et al. 2007 tandard AMT with sutures Sutres eyl | Coyoprsesed | MOl BCVASmild eyl smblptaron, | o Most published literature on the use of AMT in SJS/TEN patients is in the form of case
reports or case series due to the rarity of the disease, which limits statistical analysis.
. . . . Normal or unreported BCVA; mild .
- Toml t al. 2013 ProK N C d . . . C Moderat . . .
Retrospective, Non-Randomized Intervention Study omlins et a roKera ryopreserved | o epharon and conjunctival complications oderate * Larger studies that examine the benefits and long-term outcomes of sutureless techniques are
. . ) AMT not reported;]  Severe visual impairment; severe dry eye, n T f T f h rr T h.
Retro Spe ct e, Co hD rt Stu d '}I' Tsai et al. 2023 PrOK;r;éE Zi:;fiihj;:(;rﬁx){ufszd AM Not reported ProKera eyelid, symblepharon, conjunctival, and corneal Case report High CCCs5a y 0 urt C cscarc
Li 4% (cryopreserved) complications.
Cross-Sectional Study Moderate rate of mild to moderate visual Re fe ren ces
impairment; moderate rate of severe visual
Yang et al. 2021 StandarglAl\}/llT with Slt}tures and Sutures (eyelids) Cryopreserved impf}irrr{ent;.higllirates of dry ;ye al;cli eyhelid Case series Low 1. Pollard MC, Le LM, Dhaliwal DK. Stevens-Johnson syndrome. In: Sharma B, Titiyal JS, eds. Corneal Emergencies. Singapore: Springer; 2022. doi:
Retrospective ESSE-EDntrDI StUd symblepharon conformer complications; moderate rates of symt ep‘ aron, 10.1007/978-981-16-5876-1 17
p ' y conjunctival, and corneal complications; low ] .o . . . . . .
rate of infection. 2. Singh P, Palit A, Gupta A, et al. Amniotic membrane grafting for acute ocular involvement in Stevens-Johnson syndrome: Review of perioperative
) _ considerations, surgical techniques, and outcomes. Indian J Ophthalmol. 2025;73(4):553-562. doi:10.4103/1JO.1JO_1238 24
Randomized Controlled Trial 6/10 (60%) eyes: AMT with amniotic Normal to moderate visual impairment; high 3. Sotozono C, Ueta M. Updates on the ocular manifestations and treatment of SIS/TEN. Allergol Int. 2025;74(3):356-360. doi:10.1016/j.alit.2025.05.003
fornical ring (AFR; polyactic acid, 3D  |Sutures (eyelids) with standard rate of dry eye; moderate rate of conjunctival . 4. Hopkinson A, Figueiredo FC. A Narrative Review of Amniotic Membrane Transplantation in Ocular Surface Repair: Unveiling the Immunoregulatory
Zhang et al. 2023 . . Cryopreserved . . Case series Low
printed); 4/10 (40%) eyes: standard AMT | AMT; no sutures with AFR complications; low rates of eyelid and ; ; . . _ - _ _ _
- o Pathways for Timely Intervention. Ophthalmol Ther. 2025;14(7):1385-1409. doi:10.1007/s40123-025-01143-w
0 . . . with sutures symblepharon. ] . . o. .
Flglll‘e 2. Study Typ es Included 1mn SYStematIC Review 5.  Gregory DG. USA: Ophthalmologic Evaluation and Management of Acute Stevens-Johnson Syndrome. Front Med (Lausanne). 2021;8:670643. Published

2021 Jul 7. doi:10.3389/fmed.2021.670643
6. Zhang N, Geng X, Liu R, et al. Novel technique for amniotic membrane transplantation for acute Stevens-Johnson syndrome/toxic epidermal necrolysis
patients. Heliyon. 2023;9(8):e18853. Published 2023 Aug 7. doi:10.1016/j.heliyon.2023.e18853
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