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Zawod
Fizjoterapeuty

dobrze
chroniony

Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medycznej.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktéry zapewni Ci:

— ochrone finansowa na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta

~NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochrong finansowa zwigzana z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesivego wypadky

— profesjonalng pormoc radcow prawnych i zwrot kosztow
obstugi prawnej

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chroni¢ i wspiera¢ Ciebie oraz Twoich pacjentow.

» Skontakiuj sig ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

Al Jerozolimskie 142 B O
02-305 Warszawa E |! | Ii I

www.interpolska.pl UBEZPIECZENIA



°_0
PTF

ubezpieczenia

przed potencjalnymi

roszczeniami

program ubezpieczen dla fizjoterapeutow
pod patronatem PTF

dla kogo?

Zaréwno dla fizjoterapeutéw prowadzacych
wtasng dziatalnos¢ w formie praktyki
zawodowej, podmiotu leczniczego jak réwniez
tych, ktérzy wykonuja zawdd wytacznie na
podstawie umowy o prace lub umowy zlecenie.

co obejmuje program

ubezpieczen?
igtoterapie A
kontakt w sprawie
zabiegi manualne (mobilizacje i manipulacje) . L
ubezpieczen:
leczenie osteopatyczne .
Piotr Gnat

naruszenie praw pacjenta i szkody w mieniu
pacjentéw

+48 663 480 698
piotr.gnat@mentor.pl
linkedin.com/in/piotrgnat

oraz szereg innych rozszerzen ukierunkowanych
na zawdd fizjoterapeuty

ubezpiecz sie on-line na LI L A s L IR

Materiat marketingowy. Materiat nie stanowi oferty w rozumieniu art. 66 Kodeksu cywilnego i ma charakter wylacznie informacyjny.
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SpryStep®
Dynamiczne ortezy
stawu skokowego i stopy

Ut ATWIA
PORUSZANIE SIE,
Z KAZDYM KROKIEM
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SpryStep®flex i SpryStep® maja na celu zapewnienie wsparcia pacjentom cierpiacym z powodu opadajgcej stopy pochodzenia
neurologicznego, pourazowego lub migsniowego. SpryStep® plus i SpryStep® max maja na celu zapewnienie podpracia stopie
oraz dolnej koriczynie pacjenta z ostabieniem dolnych koriczyn pochodzenia neurologicznego, urazowego lub migsniowego.
Produkty z grupy SpryStep® sg wyrobami medycznymi, posiadajacymi oznakowanie CE. Przed wuzyciem nalezy
zapoznac sie z instrukcjg oraz zasiegnac¢ porady specjalisty. Sprystep®, Sprystep® flex, Sprystep® plus i Sprystep® max :
Thuasne Deutschland GmbH, Germany
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PROFESJONALNE URZADZENIA DIAGNOSTYCZNE | TRENINGOWE DLA SZPITALI,
GABINETOW LEKARSKICH, OSRODKOW REHABILITACYJNYCH | SPORTOWYCH.

TANITA

Healthy Habits for Happiness

N :

WORLD NO.1

FORNEW HEALTHINSIGHTS

JAPANESE
TECHNOLOGY

¢ MICROGATE

OPTOGSIT

€L EXXENTRIC
FLYWHEEL TRAINING

Trening sitowy i rehabilitacja
Z uzyciem zmiennej
bezwladnosci kot
zamachowych.

Exxentric wykorzystuje moment
bezwtadnos¢ kota zamachowego
zamiast zwyktej grawitacji.

To daje mozliwos¢ wykonywania
¢wiczen standardowych

oraz zaawansowanych metod
treningu ekscentrycznego,
koncentrycznego

i izometrycznego.

MEDKONSULTING Tanita Polska - Wytaczny dy:
T: +48 517 435 227 | +48 61 868 58 42 E: I\on‘[aP

Analizatory Skiadu Ciata

Mierz, moniotoruj, motywuj.

Daj swoim pacjentom informacje, ktorych potrzebuijg
do osiggniecia sukcesu!

Analiza sktadu ciata wykonywana jest w okoto 30 sekund,
a wyniki przedstawiane sq na przejrzystym raporcie.

000600200020

Produkty profesjonalne TANITA wykorzystywane sq przez
szpitale, osrodki badawcze, centra diagnostyczne, placowki
rehabilitacyjne, kluby sportowe, osoby pracujgce

ze sportowcami roznych dyscyplin na catym swiecie.

Wiecej na tanitapolska.pl

INNOWACYJNA DIAGNOSTYKA ZDOLNOSCI
MOTORYCZNYCH | ANALIZA CHODU

Systemy MICROGATE wspierajg diagnoze, ocene postepdw araz proces
rehabilitacji.

Modelowanie programadw rehabilitacyjnych i kontrola procesu
rehabilitacji sa utatwione dzieki obiektywnej ocenie spasobu ruchu,
wykrywaniu problematycznych obszardw, ocenie biomechanicznych
brakdw oraz ocenie asymetrii.

Mozliwe parametry pomiarowe:

® fazy chodu lub biegu @ diugosc kroku @ predkosc i przyspieszenie
® rownowaga i symetria ruchu ® wideao Full HD

... i wiele innych, w zaleznosci od przeprowadzonych testow.

W potaczeniu z GYKO, mozliwa jest ocena stabilnosci dynamiczne]j tutowia
podczas chodu/biegu, analiza skoku, analiza stabilnosci posturalnej, analiza
zakresu ruchomosci stawow (ROM), ocena sity miesniowej.

Wiecej na microgatepolska.pl

Jako skuteczna metoda poprawy
sity i stabilnosci, trening
ekscentryczny utatwi pacjentom
osiggniecie zamierzonych
efektéw — poprawy cgolnego
stanu zdrowia, wynikow
sportowych, rehabilitacji,

czy zapobieganiu urazom.

Szeroki wybor akcesoriow

i dodatkéw do treningu z kotem
zamachowym pomoze

w stworzeniu idealnego
rozwiazania dla Ciebie.

Wiecej na treningekscentryczny.pl

itor urzadzen Tanita w Polsce )
dkonsulting.pl Az ul. Jana Ludygi-Laskowskiego 21, 61-407 Poznan




POWROT DO SPRAWNOSCI
PO AMPUTACJI

Czym jest program po amputacji?

Po Amputacji to unikalne w skali kraju rozwigzanie dla 0séb, u ktérych konieczna byta operacja odjecia
koriczyn. Celem programu jest kompleksowe wsparcie w procesie odzyskania sprawnosci po
amputacji, niezaleznie od jej przyczyny. Pomagamy pokonywaé granice, osiggaé kolejne cele, kreowaé bardziej
przyjazng rzeczywistosc.

m W ramach programu oferujemy: p
N ®
‘Y - Opieka Menadzera Rehabilitacji

- Dofinansowanie do zakupu protez
- Wsparcie psychologiczne
- Bezptatne konsultacje protetyczne
- Rehabilitacja w osrodkach na terenie kraju
- Pomoc Asystentow Wsparcia

.
Skontaktuj si¢ z zapytaj

o bezptatne egze rze
: nika dla

Masz pytanie odnosnie programu.
Napisz do nas lub skontaktuj sie z nami
telefonicznie:

+48 793 003 695
- POAMPUTACIJI biuro@poamputacji.pl www.poamputacji.pl

Razem mozemy wiecej
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% ACCEPTED
APROBATA
J o - : AMERYKANSKIEGO
2 H ;ﬁ% ; g MEDYCZNEGO
OI I l OI oA RIYET A AMERICAN STOWARZYSZENIA
Nowy wymiar wygody. :
Obuwiep
s WYROB
MEDYCZNY
Stabilny, wzmocﬁiqny - nijsaz:‘; &'fclef
i wyscietany zapietek .
Zapewniasilniejsze psza dopasowanie
wsparcie fuku ' -
podtuznego stopy Lekka konstrukcja
-~ Zmniejsza codzienne....
e R = Zmeczenie -
Antypozlizgowa,

wytrzymata podeszwa
o lekkiej konstrukgji
Zwieksza przyczepnosc,
amortyzuje i odciqza stopy

/\ Zwiekszona
szerokosc i glebokos¢

w obrebie palcow
i przodostopia

\_’a- E s 2 Minimalizuje ucisk
e gaee’ > i zapobiega urazom

Wysoka jakkos¢ materiatow
- oddychajace siatki i naturalne skoéry
Dostosowujq sie do stopy,
utrzymujq je w suchosci

X RIS . Ochronna przestrzen
i zapobiegajq przegrzewaniu

na palce - brak szwéw
w rejonie przodostopia
Minimalizuje mozliwos¢ zranien

Trzy
rozmiary Podwyzszona

Zwiekszona
przestrzen

szerokosci tegosc na palce

WSKAZANIA

- haluksy - wktadki specjalistyczne - palce miotkowate, szponiaste - cukrzyca (stopa cukrzycowa) - reumatoidalne zapalenie stawow
- boéle piety i podeszwy stopy (zapalenie rozciegna podeszwowego - ostroga pietowa) - ptaskostopie (stopa poprzecznie plaska)
- boéle plecéw - wysokie podbicie - praca stojaca - nerwiak Mortona - obrzek limfatyczny - opatrunki - ortezy i bandaze - obrzeki

- modzele - protezy - odciski - urazy wplywajace na sciegna, miesnie i kosci (np. sciegno Achillesa) - wrastajgce paznokcie

KALMED

lwona FPenz, Poznak

ul. Wilczak 3

61-623 Poznan

tel. 61 828 06 86

fax. 61828 0687

kom. 601 640223, 601 647 877 .
e-mail: kalmed@kalmed.com.pl . B
www.kalmed.com.pl www.butydlazdrowia.pl www.dr-comfort.pl
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PolisaMed

program
ubezpieczen
dla studentow

kierunkdw medycznych

Drodzy Studenci

szukajgcy artykutéw do pracy naukowe;.

Przypominamy o dobrowolnym ubezpieczeniu
OC studentow kierunkow medycznych!

dlaczego posiadamy rowniez w ofercie
warto je miec? ubezpieczenia dla masazystow
+ poniewaz bywa wymagane w trakcie praktyk, i technikow masazystow.
stazy czy wolontariatu

+ niektére Uczelnie wymagaja je do udziatu
w zajeciach praktycznych

+ dziata na catym Swiecie, a dodatkowo kontakt w sprawie
otrzymasz certyfikat w jezyku angielskim o= ubezpieczen:
w razie wyjazdu na ERASMUS-a .
/) PolisaMed +48 56 642 41 82
= wywotuje usmiech na twarzy Pan 4y kontakt@polisa.med.pl
z dziekanatéw - sami sprawdziliSmy! >
-

Ubezpiecz sie on-line na L UEER G LR
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Refractory error outcome and pachymetric
changes of simultaneous versus sequential
intracorneal ring segment implantation with
femtosecond laser and corneal collagen
crosslinking for keratoconus in Egyptian patients

Wada wzroku i zmiany widoczne w pachymetrii po wszczepieniu segmentu pierscienia
Srodrogowkowego przy uzyciu lasera femtosekundowego i sieciowaniu wtdkien kolagenowych
w wewnetrznych warstwach rogowki zastosowanych rownoczes$nie i sekwencyjnie w przypadku
stozka rogowki u pacjentéow z Egiptu

Moataz Mohamed Nasrat'(AB.C.D.EF) Ahmed Medhat Abdelsalam?2(E.C.0.E) Mohamed Bassam
Goily'(ABE) Amr A Eldib2ADP.E), Gehan A Hegazy34(A.C.D.EF)

'Ophthalmology Department, Armed Forces Hospitals, Cairo, Egypt

2National Institute of Laser Enhanced Science, Cairo University, Cairo, Egypt

3Clinical Biochemistry Department, Faculty of Medicine, King Abdulaziz University, Jeddah, Saudi Arabia
4Medical Biochemistry Department, Medical division, National Research Centre, Cairo, Egypt

Abstract

Keratoconus is degenerative, non-inflammatory corneal disease. Primary keratoconus treatment is corneal collagen cross-linking (CXL)
to stabilize coning. Additional therapy as intra-corneal rings segment (ICRS) required improving visual acuity. This study aimed to
evaluate refractive outcomes and pachymetric changes of combined simultaneous ICRS and CXL on one session (Simultaneous) versus
two sessions (Sequential). This Prospective Intervention Comparative Study included forty patients (60 eyes) with mild to moderate KC.
Patients sorted into 2 groups: Simultaneous group includes 21 KC patients (30 eyes) undergo two procedures (ICRS then CXL) at same
session and Sequential group includes 19 KC patients (30 eyes) undergo ICRS then CXL on two sessions with 3-4 weeks. Patients
followed up at end of 1st, 3rd and 6th months. Assessment included changes in uncorrected visual acuity (UCVA), best corrected visual
acuity (BCVA), refractive errors sphere and cylinder, and Pachymetry. Improvement of UCVA, Sphere and Cylinder mean in Simulations
and Sequential groups occurred at postoperative period at end of 1st; 3rd and 6th month; while BCVA values significantly improvement
at postoperative period at end of 3rd and 6th month versus preoperative value. In conclusion, combined ICRS and CXL performed
effectively in one or two sessions.

Key words:
corneal collagen crosslinking, ectasia, femtosecond laser, intracorneal ring segments insertion, keratoconus, refractory error, sequential,
simultaneous

Streszczenie

Stozek rog6éwki jest zwyrodnieniowg, niezapalng chorobg rogéwki. Podstawowe leczenie stozka rogdwki obejmuje sieciowanie widkien
kolagenowych w wewnetrznych warstwach rogéwki (CXL) w celu stabilizacji stozka. Dodatkowa terapia obejmujaca wszczepienie
segmentu pierscienia $rédrogéwkowego (ICRS) wymagata poprawy ostrosci wzroku. Badanie to miato na celu ocene wady wzroku i
zmian widocznych w pachymetrii po réwnoczesnym zastosowaniu ICRS i CXL podczas jednej sesji (réwnoczesnie) w pordwnaniu do
dwdch sesji (sekwencyjnie). To poréwnawcze badanie prospektywne obejmowato czterdziestu pacjentéw (60 oczu) ze stozkiem
rogéwki w stadium tagodnym do umiarkowanego. Pacjentow podzielono na 2 grupy: grupa, u ktérej ICRS i CXL wykonano réwnoczesnie
obejmowata 21 pacjentéw ze stozkiem rogéwki (30 oczu) poddawanych dwém procedurom (ICRS, a nastepnie CXL) podczas tej same;j
sesji, oraz grupa obejmujgca 19 pacjentéw ze stozkiem rogowki (30 oczu), ktérg poddano ICRS podczas jednej sesji, a nastepnie CXL
podczas drugiej sesji po 3-4 tygodniach. Pacjenci byli poddawani obserwacji pod koniec 1., 3. i 6. miesigca. Ocena obejmowata zmiany w
nieskorygowanej ostrosci wzroku (UCVA), najlepszej skorygowanej ostrosci wzroku (BCVA), wade wzroku w zakresie kuli i cylindra oraz
pachymetrie. Poprawa UCVA, Sredniej kuli i cylindra w grupie, u ktérej procedury przeprowadzono réwnoczesnie i w grupie, u ktorej
nastgpito to sekwencyjnie wystapita w okresie pooperacyjnym pod koniec pierwszego, trzeciego i szostego miesigca; podczas gdy
warto$ci BCVA ulegly znacznej poprawie w okresie pooperacyjnym pod koniec trzeciego i szostego miesigca w poréwnaniu z wartoscia
przedoperacyjng. Podsumowujac, potgczenie dziatania ICRS i CXL okazato sie skuteczne przy ich zastosowaniu podczas jednej lub dwoch
sesji.

Stowa Kkluczowe

sieciowanie wtékien kolagenowych w wewnetrznych warstwach rogéwki, rozszerzenie, laser femtosekundowy, wszczepienie
segmentdw pierscienia $rodrogéwkowego, stozek rogéwki, wada wzroku, sekwencyjne, rGwnoczesne

138 www.fizjoterapiapolska.pl



Introduction

Keratoconus (KC) is chronic, progressive, non-inflammatory
ectatic corneal disease manifested by increased myopia and
uneven astigmatism. Progression rate varies; in most cases
KC progresses rapidly during second and third decades of life
leading to side effects, as: vision blurring, light sensitivity,
myopia, astigmatism, diplopia.[1] Disease's severity ranges
from asymptomatic to severely progressing, culminating in
corneal scarring, perforation, or blindness.[2]

Treatment is ranged from simple eyeglasses or stiff contact
lenses to surgical procedures like keratoplasty. Corneal colla-
gen cross-linking (CXL) is less-invasive therapy correct bio-
mechanical instability in KC eyes.[3] Photodynamic reaction
involving photosensitizing riboflavin and ultraviolet A (UVA)
light results in increase in number of intra- and interfibrillar
covalent connections, and corneal collagen resistance to enzy-
matic degradation.[4] Stabilized corneal shape and enhanced
corneal symmetry result from increased stromal biomechani-
cal strength and lamellar compaction, leading to improved vi-
sual functions.[5] In CXL, riboflavin had dual function acting
as photosensitizer inducing physical collagen cross-linking
and as UVA irradiation absorber, inhibiting destruction to de-
eper ocular structures.[6]

Intracorneal ring segment insertion (ICRS) studied as additional
surgical approach for KC correction. It flattens central cornea
by having ‘arc shortening effect' on corneal lamellae [7]. Chief
ICRS advantage is surgical process doesn't affect corneal visual
axis.[8] Because both techniques complement each other, com-
bining CXL and ICRS would yield better results.

This research aimed to evaluate efficacy, safety, changes in
refractive outcomes and pachymetric changes of combined
ICRS insertion and CXL when made on one session (Simulta-
neous) or on two sessions with one month apart (Sequential)
at end of Ist, 3rd and 6th months postoperative in Egyptian
KC patients.

Patients and methods

Forty patients (60 eyes) with mild to moderate KC admitted to
armed forced hospital, Cairo, Egypt from January 2017 to
December 2018 enrolled in this Prospective Intervention
Comparative study. Study made according to Declaration of
Helsinki. Informed consent got from patients before inclusion
and after explaining research aim to them.

Patients

Patients randomized divided by random number tables gene-
rated by computer into 2 groups. Simulations group included
21 patients [11 (52.4%) females and 10 (47.6%) males (30
eyes)], mean (SD) of age was 26.8 + 4.5 years; undergo two
procedures (ICRS then CXL) at same session. Sequential gro-
up included 19 patients (30 eyes) with [12 (63.2%) females
and 7 (36.8%) males], mean age 29.0 + 5.0 years, underwent
ICRS implantation by femtosecond laser (Ziemer Z8 Machi-
ne) then CXL on 2 sessions with 3-4 weeks (maximally 1
month) apart. Follow up of patients made at end of first, third
and six months. Inclusion criteria were both gender, age ran-
ged from 18-40 years, with mild to moderate keratoconus, pa-
chymetry of thinnest location was not < 380 um before

www.fizjoterapiapolska.pl

fizjoterapia poiska  n———

epithelium removal, scotopic pupil diameter < Smm, steepest
corneal curvature <60 Dioptre and visual acuity improves with
correction, with best corrected visual acuity (BCVA) > 6/60.
Excluded from research were patients had concurrent corneal
infections, herpes virus keratitis history or/ and active ocular
infections, cataracts, corneal scarring or opacity, retinal dise-
ases, presence of posterior segment pathology, dry eye, hard
contact lens wear < 4 weeks prior baseline examination, and
diabetes mellitus with retinopathy.

Pre-operative evaluation

UCVA and BCVA expressed in Snellen charts in form of deci-
mal acuity. Refractions (cylinder and sphere) measured using
AutoRef/ keratometry (Topcon KR8800, Japan). Pachymetry
measured by corneal topography using Pentacam HR pre-
mium, Wavelight Allegro Oculyzer II.

Intracorneal ring implantation (Intacs)

RINGS manufacturer produced a nomogram that utilized to
implant one or two segments on corneal surface depending on
ectatic area distribution, with segment thickness controlled by
ectatic area distribution. With help of femtosecond laser (Intra-
lase FS 20 kHz), tunnel created at 80 percent of corneal thick-
ness, with power of 1.5 mj. Intracorneal ring segments
implanted with special forceps under strict aseptic circumstan-
ces, and segments were then put in their ultimate position with
Sinskeyhook, without suturing to close wound.

Corneal Collagen Crosslinking

Corneal rounded marker equipment used to draw 9-mm diame-
ter circle on ocular surface under topical anesthetic. Corneal
epithelium within sketched circle scratched away. For 10 mi-
nutes, 1 drop of isotonic riboflavin 0.1% (Vibex Rapid) eye
drops put every 2 minutes. Then, utilizing UV-A accelerated
collagen CXL “AVEDRO INC, U.S.A.,” UV-A administered to
cornea as focused green ring for six minutes in pulsed manner
with power of 30 mj.

Post-operative management

All patients adminstered systemic antibiotic, topical antibiotics
topical steroids eye drops, and topical lubricant eye drop. Anti-
biotics and steroids discontinued after one week, lubricating
eye drops kept for three months. All cases assessed on first
post-operative day and after first week. Then, at end of first,
third, and sixth months after surgery, follow-up were made.

Statistical Analysis

Values analyzed using IBM SPSS Statistics for Windows, ver-
sion 23. (IBM SPSS, IBM Corp., Armonk, N.Y., USA). Shapi-
ro-Wilk test used to determine normal level distribution.
Collected value was displayed as mean +/- standard deviation
(SD), minimum and maximum, and median for parametric da-
ta. Difference between two levels made by subtracting post-
operative from pre-operative levels. Post-operative — pre-ope-
rative levels divided by pre-operative X 100 used to compute
percent change from pre-operative value. Paired student "t" test
utilized to compare data pre-operatively and post-operatively
in same group at various times, and unpaired student "t" test
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utilized to compare Simulations versus Sequential groups at
same time. Statistical significance defined as P value < 0.05.

Results

Mean preoperative UCVA in Simulations and Sequential gro-
ups were 0.09 + 0.06 and 0.08 = 0.06. Improvement of UCVA
in Simulations and Sequential groups occurred at postoperati-
ve period at end of 1st month to 0.23 + 0.14 and 0.25 + 0.15;
3rd month to 0.30 + 0.22 and 0.27 + 0.19 and 6th month to
0.31 +0.24 and 0.30 + 0.17, with statistically significance dif-
ference between different periods in same group (P < 0.0001).
In both groups, maximum improvement in UCVA observed at
end of 6th postoperative months. UCVA differences at end of
first, third and sixth months from pre-operative levels in Si-
mulations group were 0.14, 0.21and 0.22 and in Sequential
group were 0.17,0.19 and 0.22. At end of first, third and sixth
months, percentage changes from pre-operative values in Si-
mulations group were 155.56%, 233.33% and 244.44%, and
in Sequential group were 212.5%, 237.5% and 275.0%, with
maximum improvement at 6th month (Table 1).

Mean BCVA values in both groups significantly improved at
postoperative period at end of 3rd and 6th month versus pre-
operative value (P < 0.050 and P < 0.010). In both groups,
maximum improvement in mean was observed at end of 6™
postoperative months. Mean preoperative BCVA in Simula-
tions and Sequential groups were 0.28 + 0.16 and 0.36 + 0.19.
BCVA differences from pre-operative levels in Simulations
group were 0.11, 0.21 and 0.24 and in Sequential group were
0.14, 0.16 and 0.18. At end of first, third and sixth months,
percentage changes from pre-operative levels in Simulations
group were 39.29%, 75.00% and 85.71%, and in Sequential
group 38.9%, 44.4% and 50.0%, with maximum improve-
ment at 6th month (Table 1).

Mean refractive Sphere significantly improved at postoperative
period at end of 1%, 3" and 6™ month versus preoperative value
in both groups (P < 0.0001). In Simulations groups, maximum
improvement in mean refractive sphere observed at end of 6%
postoperative months while in Sequential group at end of 3t
month. Mean preoperative refractive sphere in Simulations and
Sequential groups were —3.61 + 2.00 and —4.74 + 0.06. Sphere
differences from pre-operative levels in Simulations group
were 2.57, 3.18 and 3.28 and in Sequential group were 2.87,
3.1 and 3.07. At end of first, third and sixth months, percenta-
ge changes from pre-operative levels were in Simulations
group 71.5%, 88.1% and 91.14% and in Sequential group we-
re 60.5%, 65.4% and 64.8%. Simulations was better than Se-
quential groups in Sphere of 3rd and 6th months (P < 0.010)
(Table 2).

Mean refractive cylinder values significantly improved at posto-
perative period at end of 1st, 3rd and 6th month versus preopera-
tive value in Simulations (P < 0.010, P < 0.010 and P < 0.0001)
and Sequential groups (P < 0.0001). In Simulations and Sequ-
ential groups, maximum improvement in mean observed at
end of 6th postoperative months. Mean preoperative cylinder
in Simulations and Sequential groups were —5.28 + 1.26 and
—4.46 + 1.23. At end of first, third and sixth months, Cylinder
differences from pre-operative levels in Simulations group
were 3.16, 3.27 and 3.66 and in Sequential group were 2.33,
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2.73 and 2.81. At end of first, third and sixth months, percenta-
ge changes from pre-operative levels in Simulations group we-
re 59.8%, 61.9% and 69.32% and in Sequential group were
52.2%, 61.2% and 63.0%, with maximum improvement at 6th
month (Table 2).

Mean central pachymetry in Simulations and Sequential gro-
ups preoperative were 454.80 + 33.43 and 441.33 + 30.03. In
Simulations and Sequential groups, pachymetry mean showed
insignificant difference postoperatively at end of Ist, 3rd and
6th months versus preoperative. Pachymetry differences from
pre-operative levels were in Simulations (1.57, —5.43 and 0.50)
and Sequential groups 3.77, 5.30 and 2.57. Pachymetry per-
centage changes from pre-operative levels at end of first, third
and sixth months in Simulations group were 0.35%, —1.19%
and 0.11% and in Sequential group were 0.85%, 1.20% and
0.58% (Table 2).

Discussion

Keratoconus is non-inflammatory ectatic corneal condition that
typically develops around adolescence. Corneal collagen
stiffness increased by photopolymerization [4]. CXL resulted
in topographical flattening of 2.00D. Implantation of ICRS is
another method for mechanically flattening cone [9]. ICRS
studied as additive surgical treatment for KC correction [10].
ICRS flattens conic cornea and moves decentralized corneal
apex more centrally to produce more corneal flattening at 5
mm diameter [11]. These segments implanted by mechanical
technique; however, femtosecond laser advent enables
surgeons to make intracorneal ring tunnels utilizing laser
energy [12] besides mechanical segmentation [13].

KC patients included in this study were 17 (42.5%) male and
23 (57.5%) female. Mean (SD) age in Simulations and
Sequential groups were 26.8 + 4.5 and 29.0 + 5.0 years. In
Egypt, Heikal et al.[14] reported mean age in 20 KC was
(27.43 + 3.57 years) of them 55% females and 45% males. In
Iraq, Khodaier et al. [15] reported mean age of 40 KC patients
was (25.58 + 6.08 years), of them 22 (55.0%) females and 18
(45.0%) males. KC begins in early adolescence and progresses
during third and fourth life decades. Gender role in KC is
unclear, Fink et al. [16] reported that gender doesn't affect KC
progression, while others revealed female predominance [15,
16] and other research revealed male sex predominance [17].
Results of this research revealed UCVA improvement, Sphere
and Cylinder mean in Simulations and Sequential groups
occurred at postoperative period at end of 1st; 3rd and 6th
month; while mean BCVA values significantly improvement at
postoperative period at end of 3rd and 6th month versus
preoperative value. In Simulations and Sequential groups'
maximum improvement in mean observed in UCVA, BCVA,
and Cylinder at end of 6th postoperative months in both
groups; Sphere (at end of 6th and 3rd postoperative months). A
decrease in astigmatism blamed for improvement in UCVA
(cylindrical power). Meanwhile, there were no changes in
UCVA among both groups, indicating that both groups
improved after refractive surgery. After combination operation,
patient's unaided visual acuity improved.

Chan et al. [9] compared outcomes of eyes that had ICRS vs
eyes that received both ICRS and CXL treatment. In combined
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therapy group, there was significant improvement in cylinder.
CXL has additive effect on ICRS and used as means of
augmentation and stabilization. El-Raggal [18] enrolled 16 KC
eyes sorted into 2 groups, sequential group (ICRS then CXL 6
months apart) included 9 eyes and concurrent group (ICRS and
CXL at same sitting) included 7 eyes. He reported improvement in
UCVA and BCVA and decline of both cylindrical and SE error.
There were insignificant changes between both groups in alteration
in UCVA, BCVA, and refractive error. Concurrent group showed
significant decline of keratometric levels. Stromal haze emerged in
both groups was pronounced and lasted longer in contemporaneous
group versus sequential group. He concluded that same-session
method is effective in improvement corneal shape. Authors
hypothesized that in same-day method, newly created corneal
tunnels with femtosecond laser resulted in higher riboflavin
accumulation, increasing CXL flattening effect; however, in staged
approach, tunnels healed and tightly sealed on ring.

Coskunseven et al. [19] evaluate staged combined KC treatment
with ICRS implantation then CXL with riboflavin—ultraviolet-A
and then toric implantable collagen copolymer phakic intraocular
lens (pIOL) (6 months between procedures) in 9 progressive KC
patients (14 eyes). After combined therapy, mean decimal UCVA
and BCVA were improved from 0.01 and 0.14, preoperatively to
0.44 and 0.57. Mean manifest refraction spherical decreased
from —16.40 D + 3.56 (SD) to —0.80 + 1.02 D after combined
treatments. Mean refractive astigmatism decreased from —4.73 +
1.32 D to —0.96 + 0.35 D. They concluded that combined 3-
stage-approach KC therapy comprising ICRS implantation
followed by CXL and then toric pIOL implantation was effective
in improving functional vision and disease progression.

Sharma et al.[20] compare refractive, visual, and topographic
results of KC eyes treated with CXL with same-day ICRS. Study
looked at 38 eyes from 30 KC patients. Twenty eyes treated
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with CXL alone, 18 eyes treated with CXL plus femtosecond
laser assisted ICRS at same time. CXL alone and CXL combined
with ICRS implantation were both successful. CXL with ICRS,
on other hand, resulted in 0.16 increases in UDVA, 1.16 D
increase in cylindrical power, and 1.40 D increase in spherical
equivalent after year. Sharma et al. [20] in combined treatment,
there was slightly higher drop in spherical power. CXL with
ICRS group's manifest cylindrical power decreased from
4.831.55 D at baseline to 2.13.91 D at 6 months and 1.860.85 D
at 12 months. This was significant improvement versus CXL-
only group. One-year follow-up results demonstrate CXL
combined with ICRS implantation produces additive visual and
refractive outcome. This result was similar to that of ICRS
implantation then CXL, which reduced astigmatism from
4.682.60 D to 2.201.67D after 13 months [21].

Conclusions

Clinical outcomes over 6 months follow up period documented
that both simulations and Sequential treatments approaches
were safe and effective in KC therapy. In keratoconic eyes,
ICRS implantations improve UCVA and BCVA, correcting
corneal surface abnormalities and reducing refractive errors.
CXL is added to treatment to arrest disease progression and
produce better results than only ring implantation. For better
visual rehabilitation, combined ICRS and CXL could conduct
safely in one or two sessions.
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