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Abstract

Background: Penetrating ocular injuries associated with intraocular foreign body (IOFB) can lead to severe visual loss and despite
improvement in microsurgical techniques, IOFB removal is one of the most challenging procedures in ophthalmology.
Objectives: The aim of this study was to evaluate the treatment outcomes of 23-gauge (23-G) pars plana vitrectomy (PPV) and in-
traocular SF6 gas tamponade for the management of patients with intraocular foreign body and attached retina with superior full
thickness retinal breaks.
Methods: In this prospective study, 23-G PPV was performed to manage patients with IOFB and attached retina and with full thick-
ness retinal breaks. In patients with traumatic cataract and ruptured anterior and posterior lens capsule, IOFB was removed through
limbal incision, yet in cases with intact lens capsule or without cataract, IOFB was removed through extended sclerotomy. Careful
intraoperative barrier laser was performed and the vitreous cavity was filled with SF6 gas. All patients were followed-up for at least
six months.
Results: Ten eyes of ten patients were included in this study. The IOFB was removed through limbal incision in five eyes and through
extended sclerotomy in five eyes. Lensectomy was done in eight eyes, in which primary intraocular lens (IOL) was implanted in seven
eyes and secondary IOL (iris claw IOL) was implanted in one eye three months later. Visual acuity improved from 1.22±0.36 to 0.26±
0.18 logMAR (P = 0.007). No major intra-operative or post-operative complication, such as retinal detachment or endophthalmitis,
occurred.
Conclusions: The 23-G PPV with intraocular SF6 gas tamponade was an effective and safe treatment modality for the management
of eyes with small IOFBs and attached retina with full thickness retinal break.
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1. Background

Penetrating ocular trauma, associated with intraocu-
lar foreign body (IOFB), is a common type of ocular in-
jury that is found in 17% to 41% of open globe injuries (1-
5). This type of ocular trauma is one of the main causes
of visual loss, especially in young males, and 66% of ocu-
lar trauma involving IOFB occur between 21 and 40 years
of age (2, 3). Ocular damage secondary to IOFBs is often as-
sociated with corneal and/or scleral laceration, hyphema,
vitreous hemorrhage, lens trauma, retinal damages or reti-
nal detachment (RD), and may be accompanied by endoph-
thalmitis (6-8). Visual prognosis mostly depends on as-
sociated damages to the ocular tissue; however, inappro-
priate surgical interventions may lead to poor visual out-
comes and higher re-operation requirement (9). Despite
improvement in microsurgical techniques, IOFB removal
is one of the most challenging procedures in ophthalmol-

ogy (9). Today, pars plana vitrectomy is the treatment of
choice for IOFBs (10, 11); however, hypotony, vitreous in-
carceration, and RD may occur (12, 13). Also, late onset
complications, including epiretinal membrane, fibrovas-
cular proliferation, RD, and proliferative vitreoretinopathy
(PVR) may also occur (14-16).

In the present study, the researchers assessed the out-
comes of 23-gauge (23-G) pars plana vitrectomy (PPV) and
gas tamponade for the extraction of small IOFBs associated
with full thickness retinal damages secondary to explosive
trauma.

2. Objectives

In this study, the researchers aimed at evaluating the
efficacy of 23-G PPV and intraocular SF6 gas tamponade
for the management of patients with intraocular foreign

Copyright © 2018, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited.

http://traumamon.com
http://dx.doi.org/10.5812/traumamon.82532
https://crossmark.crossref.org/dialog/?doi=10.5812/traumamon.82532&domain=pdf


Torabi H

body and attached retina with superior full thickness reti-
nal breaks.

3. Methods

In this prospective study, performed between May 2015
and April 2016, ten eyes from ten patients, who referred to
the Ophthalmology Clinic of Baqiytallah Hospital were in-
cluded. All ocular injuries occurred secondary to explosive
injuries during violence injury from neighboring coun-
tries. Patients with retained small posterior segment IOFBs
associated with superior retinal breaks or retinal full thick-
ness damages yet without RD were enrolled.

Pre-operative ophthalmic examination, including vi-
sual acuity measurement, slit lamp examination, and also
orbital CT-Scan were performed. Follow-up visits were
done one day, one week and then one, three, and six
months after the surgery. Best corrected visual acuity
(BCVA) measurement, slit lamp examination, intraocu-
lar pressure (IOP) measurement, and indirect ophthal-
moscopy were done. All patients underwent 23-G PPV to re-
move IOFB. All surgeries were done by a single surgeon (T.
H).

3.1. Surgical Technique

All surgeries were done under general anesthesia. In
cases with traumatic cataract, lensectomy and intraocular
lens implantation (if possible) were performed using an
anterior limbal incision. The 23-G cannula was placed in
the inferotemporal quadrant for the infusion port and two
23-G cannulas were placed in the superotemporal and su-
peronasal quadrants. Deep vitrectomy was done and then
intravitreal triamcinolone was injected and posterior vit-
reous detachment (PVD) was induced if it did not happen
by itself. Small volumes of perfluorocarbon (PFCL) was in-
jected to protect the macula from inadvertent foreign body
falling. Vitreous base was shaved in all cases. Supratempo-
ral cannula was removed and supratemporal sclerotomy
was extended using a 20-G micro vitreoretinal (MVR) blade.

In cases with traumatic cataract and opened lens cap-
sule, the foreign body was transposed from vitreous cavity
to the anterior chamber using 20-G IOFB forceps and then
removed from a limbal incision. In eyes with intent lens
capsule or in eyes without cataract, in which lensectomy
was not performed, the IOFB was removed from the pars
plana incision. The IOL was implanted if possible.

In all cases, retinal tear or full thickness retinal dam-
ages were present in the eight superior clock hours. Bar-
rier laser was done and careful evaluation was performed
to find all retinal injuries and barrier laser was done for
any suspected retinal damages. Air-fluid exchange was per-
formed and SF6 20% was injected through the infusion

port. The extended sclerotomy was sutured at the end of
the surgical procedure.

The size of the foreign bodies was reported based on
the length of the longest part that was measured by the
caliper.

4. Results

A total of ten eyes of ten patients with IOFB were en-
rolled in this prospective study and all of them completed
at least six months of follow-up. The details of all the cases
are summarized in Table 1. All of the cases were male and
had ocular damages secondary to explosive trauma. The
mean age was 27 ± 6 years.

Traumatic cataract was present in eight eyes, who un-
derwent lensectomy. The IOL was implanted in the cap-
sular bag in three eyes and in the ciliary sulcus in four
eyes. In one patient, the traumatized eye remained apha-
kic because of severe lens trauma and inadequate capsu-
lar rim. Iris claw lens (Artisan) was implanted in this eye
three months later. Therefore, primary IOL was implanted
in seven eyes and in one eye, secondary IOL was implanted
in the second procedure.

The IOFB was removed through limbal incision in five
cases and through extended pars plana sclerotomy in five
eyes. In two eyes, the lens was clear and remained stable
until the last follow-up visit. The mean foreign body size
was 1.95 mm.

Significant improvement in BCVA was detected at the
six-month follow-up in nine cases and BCVA remained un-
changed in one patient, in which traumatic optic atrophy
was detected. The mean baseline logMAR visual acuity was
1.22 ± 0.36 and the mean BCVA at the final follow-up visit
was 0.26 ± 0.18 (P = 0.007). Intra-operative complications
were not observed. Early post-operative anterior segment
inflammatory reaction occurred in three eyes, in which
IOL was implanted in the ciliary sulcus and completely re-
solved using topical and systemic steroid therapy. Late
post-operative complications, including RD, choroidal de-
tachment, hypotony, epiretinal membrane or IOP eleva-
tion were not seen in any of the cases.

5. Discussion

This study showed that 23-G PPV with intraocular SF6
gas tamponade is an effective treatment modality for the
management of eyes with small IOFBs in association with
superior full thickness retinal breaks and attached retina.

Penetrating ocular injuries, associated with IOFB, may
result in devastating eye damages and profound visual dis-
turbance, depending on several factors, such as initial vi-
sual acuity, location and nature of IOFB, presence of RD or
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Table 1. Pre- and Post-Operative Characteristics of Patients

Patient Number Age Size of IOFB (mm) Cataract
Surgery/Primary IOL

Implantation

Site of IOFB Removal LogMAR Pre-Operative
BCVA

LogMAR Post-Operative
BCVA (at 6Months

Follow-Up)

1 44 1.5 Yes/Yes Limbal incision 1.30 0.20

2 26 2 Yes/Yes Sclerotomy 1.00 0.20

3 23 2 Yes/Yes Limbal incision 1.00 0.10

4 23 1.5 Yes/Yes Limbal incision 1.80 0.20

5 27 1 Yes/Yes Limbal incision 1.30 0.30

6 24 2.5 Yes/Yes Sclerotomy 1.00 0.20

7 30 2 Yes/Yes Sclerotomy 1.80 0.10

8 25 3 Yes/No Limbal incision 1.30 0.40

9 27 2 No Sclerotomy 1.00 0.20

10 21 2 No Sclerotomy 0.70 0.70

Abbreviations: BCVA, best corrected visual acuity; IOFB, intraocular foreign body; IOL, intraocular lens; LogMAR, logarithm of the minimum angle of resolution.

endophthalmitis, type of intraocular tamponade, associ-
ated ocular tissue damages, the status of the macula, and
occurrence of surgical complications (17).

Nowadays, the best treatment option for IOFBs is PPV
(18, 19). Recent advances in microsurgical techniques have
improved the prognosis of eyes with IOFBs (20, 21). In this
study, the researchers used 23-G PPV for the management
of eyes with small IOFB with retinal breaks and no pre-
operative RD. In the prospective study, Singh et al. evalu-
ated the outcomes of IOFB removal via limbus using su-
tureless 23-G PPV (22). They included 14 eyes from 14 pa-
tients with IOFB and corneal or limbal penetrating injury
associated with traumatic cataract and anterior or poste-
rior lens capsule rupture. Retinal damages were not pre-
sented in any of the cases. After posterior approach lensec-
tomy, they used 23-G PPV and IOFB removal through lim-
bal incision without expansion of sclerotomy site. They
reported that the mean BCVA improved significantly at 12
months follow-up with no major post-operative complica-
tions. Unlike Singh et al. study, all cases in the present
study had full thickness retinal breaks and intraocular gas
tamponade was used. Also, in cases without lens capsule
damage, the researchers removed the IOFB through ex-
tended scleretomy. The IOL was not implanted in Singh et
al. study, yet the current study showed that primary IOL im-
plantation is safe and can prevent secondary surgical pro-
cedures.

At this time, many vitreoretinal specialists have used
small gauge PPV for the management of vitreoretinal dis-
orders; however, small gauge vitrectomy is not usually
used in the treatment of ocular injuries with IOFB. In this
study, the researchers used small gauge (23-G) PPV for the
treatment of retained posterior segment IOFBs. The BCVA

was improved significantly in nine cases and remained un-
changed in one eye, in which traumatic optic neuropathy
was found.

The RD is the most important cause of visual loss
in eyes with posterior segment IOFBs (17). Despite im-
provement in surgical techniques, pre-operative or post-
operative RD frequently occurs. Furthermore, RD was re-
ported in 16% to 47% of eyes with IOFB (5, 23, 24). Post-
operative RD following PPV and IOFB removal may be due
to PVR development or missed retinal breaks or inade-
quate treatment of retinal breaks. In the present study, the
researchers carefully found all retinal breaks or suspected
full thickness retinal damages and treated all of them with
careful barrier laser.

In Yuksel et al. study, RD occurred in 5.5% of cases fol-
lowing 23-G PPV (17). No case of RD occurred in the current
study during the six months follow-up period. In Yuksel et
al. study, gas tamponade was used in 33.8% of cases and sil-
icone oil was used in 22.6%. In 38.8% of eyes, no intraocular
tamponade was used.

In a retrospective study, Rejdak et al. evaluated the effi-
cacy and safety of 23-G PPV and intra-operative protection
of macula with PFCL for the management of 42 eyes with
posterior segment IOFB (9). Foreign body was removed
through corneal incision in 22 eyes and through sclero-
tomy in 20 eyes. Silicone oil in 31 eyes, SF6 gas in five eyes,
and air in four eyes were used as an intraocular tamponade
and two eyes required no tamponade. They reported that
post-operative RD occurred in 17% of eyes. In the Rejdak
et al. study, at mean of 11.7 months follow-up, visual acu-
ity was improved in 42.9%, remained unchanged in 21.4%,
and decreased in 35.7% of eyes. In comparison to the cur-
rent study, the size of IOFBs was larger in Rejdak et al. study
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and most cases received silicone oil as an intraocular tam-
ponade; however, the authors reported that no significant
differences in visual acuity between the eyes with silicone
oil, SF6 gas, air or no tamponade were detected. The use of
silicone oil, as intraocular tamponade, may be associated
with complications, including silicone oil emulsification,
secondary glaucoma, cataract, and corneal degeneration.
Also, reoperation requirement for silicone oil removal is
another problem with using silicone oil. The use of intraoc-
ular gas tamponade will reduce these complications and
the need for reoperation procedures.

In Rejdak et al. study, PFCL was used to protect the mac-
ula from falling foreign body during PPV and they reported
that no intra-operative iatrogenic macular damages had
occurred. This study used PFCL during PPV to shield the
macula and no macular damages occurred; however, in
one eye, parafoveal macular damages was found due to for-
eign body hit and final BCVA increased to 4/10 in this eye.

Mahapatra and Rao described the outcomes of 20-G
PPV for IOFB removal with simultaneous cataract extrac-
tion and IOL implantation (25). They reported that post-
operative RD was seen in five out of 18 cases. This study
found no cases of RD in the series following 23-G PPV for
IOFB removal, therefore, small gauge (23-G) PPV may be
safer than traditionally large gauge PPV.

5.1. Conclusions

The current study showed that 23-G PPV is an effec-
tive and safe modality for the management of eyes with
posterior segment IOFB. Also, SF6 gas tamponade can be
used safely in eyes with IOFB and attached retina associated
with superior retinal breaks; however, larger studies with
longer follow-up periods are required to confirm the find-
ings.

References

1. Yeh S, Colyer MH, Weichel ED. Current trends in the management of
intraocular foreign bodies. Curr Opin Ophthalmol. 2008;19(3):225–33.
doi: 10.1097/ICU.0b013e3282fa75f1. [PubMed: 18408498].

2. Pieramici DJ, MacCumber MW, Humayun MU, Marsh MJ, de Juan E Jr.
Open-globe injury. Update on types of injuries and visual results.Oph-
thalmology. 1996;103(11):1798–803. [PubMed: 8942873].

3. Agrawal R, Shah M, Mireskandari K, Yong GK. Controversies in
ocular trauma classification and management: Review. Int Oph-
thalmol. 2013;33(4):435–45. doi: 10.1007/s10792-012-9698-y. [PubMed:
23338232].

4. Esmaeli B, Elner SG, Schork MA, Elner VM. Visual outcome and ocular
survival after penetrating trauma. A clinicopathologic study.Ophthal-
mology. 1995;102(3):393–400. [PubMed: 7891976].

5. Zhang Y, Zhang M, Jiang C, Qiu HY. Intraocular foreign bodies
in china: Clinical characteristics, prognostic factors, and visual
outcomes in 1,421 eyes. Am J Ophthalmol. 2011;152(1):66–73 e1. doi:
10.1016/j.ajo.2011.01.014. [PubMed: 21529762].

6. Peyman GA, Raichand M, Goldberg MF, Brown S. Vitrectomy in the
management of intraocular foreign bodies and their complications.
Br J Ophthalmol. 1980;64(7):476–82. [PubMed: 7426561]. [PubMed Cen-
tral: PMC1043742].

7. Alfaro DV, Roth D, Liggett PE. Posttraumatic endophthalmi-
tis. Causative organisms, treatment, and prevention. Retina.
1994;14(3):206–11. [PubMed: 7973114].

8. Chaudhry IA, Shamsi FA, Al-Harthi E, Al-Theeb A, Elzaridi E, Ri-
ley FC. Incidence and visual outcome of endophthalmitis associ-
ated with intraocular foreign bodies. Graefes Arch Clin Exp Oph-
thalmol. 2008;246(2):181–6. doi: 10.1007/s00417-007-0586-5. [PubMed:
17468878]. [PubMed Central: PMC2206251].

9. Rejdak R, Choragiewicz T, Moneta-Wielgos J, Wrzesinska D, Borow-
icz D, Forlini M, et al. Intraoperative macula protection by per-
fluorocarbon liquid for the metallic intraocular foreign body re-
moval during 23-gauge vitrectomy. J Ophthalmol. 2017;2017:6232151.
doi: 10.1155/2017/6232151. [PubMed: 28553550]. [PubMed Central:
PMC5434232].

10. Loporchio D, Mukkamala L, Gorukanti K, Zarbin M, Langer P, Bhagat N.
Intraocular foreign bodies: A review. Surv Ophthalmol. 2016;61(5):582–
96. doi: 10.1016/j.survophthal.2016.03.005. [PubMed: 26994871].

11. Demircan N, Soylu M, Yagmur M, Akkaya H, Ozcan AA, Varinli I. Pars
plana vitrectomy in ocular injury with intraocular foreign body. J
Trauma. 2005;59(5):1216–8. [PubMed: 16385302].

12. Tomic Z, Pavlovic S, Latinovic S. Surgical treatment of penetrating ocu-
lar injuries with retained intraocular foreign bodies. Eur J Ophthalmol.
1996;6(3):322–6. [PubMed: 8908441].

13. Wani VB, Al-Ajmi M, Thalib L, Azad RV, Abul M, Al-Ghanim M, et al.
Vitrectomy for posterior segment intraocular foreign bodies: Visual
results and prognostic factors. Retina. 2003;23(5):654–60. [PubMed:
14574250].

14. Adhikary HP, Taylor P, Fitzmaurice DJ. Prognosis of perforating eye in-
jury. Br J Ophthalmol. 1976;60(11):737–9. [PubMed: 1009049]. [PubMed
Central: PMC1042828].

15. Cardillo JA, Stout JT, LaBree L, Azen SP, Omphroy L, Cui JZ, et al.
Post-traumatic proliferative vitreoretinopathy. The epidemiologic
profile, onset, risk factors, and visual outcome. Ophthalmology.
1997;104(7):1166–73. [PubMed: 9224471].

16. Benson WE, Machemer R. Severe perforating injuries treated with
pars plana vitrectomy. Am J Ophthalmol. 1976;81(6):728–32. [PubMed:
937425].

17. Yuksel K, Celik U, Alagoz C, Dundar H, Celik B, Yazici AT. 23 gauge
pars plana vitrectomy for the removal of retained intraocular for-
eign bodies. BMC Ophthalmol. 2015;15:75. doi: 10.1186/s12886-015-0067-
2. [PubMed: 26178019]. [PubMed Central: PMC4504162].

18. Chiquet C, Zech JC, Denis P, Adeleine P, Trepsat C. Intraocular for-
eign bodies. Factors influencing final visual outcome. Acta Ophthal-
mol Scand. 1999;77(3):321–5. [PubMed: 10406154].

19. Greven CM, Engelbrecht NE, Slusher MM, Nagy SS. Intraocular foreign
bodies. Management, prognostic factors, and visual outcomes. Oph-
thalmology. 2000;107(3):608–12. doi: 10.1016/s0161-6420(99)00134-7.

20. Pavlovic S. Primary intraocular lens implantation during pars
plana vitrectomy and intraretinal foreign body removal. Retina.
1999;19(5):430–6. [PubMed: 10546940].

21. Sobaci G, Mutlu FM, Bayer A, Karagul S, Yildirim E. Deadly weapon-
related open-globe injuries: Outcome assessment by the ocular
trauma classification system. Am J Ophthalmol. 2000;129(1):47–53.
[PubMed: 10653412].

22. Singh R, Bhalekar S, Dogra MR, Gupta A. 23-gauge vitrectomy with
intraocular foreign body removal via the limbus: An alternative
approach for select cases. Indian J Ophthalmol. 2014;62(6):707–10.
doi: 10.4103/0301-4738.116458. [PubMed: 24008799]. [PubMed Central:
PMC4131324].

23. Erakgun T, Egrilmez S. Prognostic factors in vitrectomy for posterior
segment intraocular foreign bodies. J Trauma. 2008;64(4):1034–7. doi:
10.1097/TA.0b013e318047dff4. [PubMed: 18404071].

4 Trauma Mon. 23(6):e82532.

http://dx.doi.org/10.1097/ICU.0b013e3282fa75f1
http://www.ncbi.nlm.nih.gov/pubmed/18408498
http://www.ncbi.nlm.nih.gov/pubmed/8942873
http://dx.doi.org/10.1007/s10792-012-9698-y
http://www.ncbi.nlm.nih.gov/pubmed/23338232
http://www.ncbi.nlm.nih.gov/pubmed/7891976
http://dx.doi.org/10.1016/j.ajo.2011.01.014
http://www.ncbi.nlm.nih.gov/pubmed/21529762
http://www.ncbi.nlm.nih.gov/pubmed/7426561
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1043742
http://www.ncbi.nlm.nih.gov/pubmed/7973114
http://dx.doi.org/10.1007/s00417-007-0586-5
http://www.ncbi.nlm.nih.gov/pubmed/17468878
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2206251
http://dx.doi.org/10.1155/2017/6232151
http://www.ncbi.nlm.nih.gov/pubmed/28553550
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5434232
http://dx.doi.org/10.1016/j.survophthal.2016.03.005
http://www.ncbi.nlm.nih.gov/pubmed/26994871
http://www.ncbi.nlm.nih.gov/pubmed/16385302
http://www.ncbi.nlm.nih.gov/pubmed/8908441
http://www.ncbi.nlm.nih.gov/pubmed/14574250
http://www.ncbi.nlm.nih.gov/pubmed/1009049
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1042828
http://www.ncbi.nlm.nih.gov/pubmed/9224471
http://www.ncbi.nlm.nih.gov/pubmed/937425
http://dx.doi.org/10.1186/s12886-015-0067-2
http://dx.doi.org/10.1186/s12886-015-0067-2
http://www.ncbi.nlm.nih.gov/pubmed/26178019
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4504162
http://www.ncbi.nlm.nih.gov/pubmed/10406154
http://dx.doi.org/10.1016/s0161-6420(99)00134-7
http://www.ncbi.nlm.nih.gov/pubmed/10546940
http://www.ncbi.nlm.nih.gov/pubmed/10653412
http://dx.doi.org/10.4103/0301-4738.116458
http://www.ncbi.nlm.nih.gov/pubmed/24008799
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4131324
http://dx.doi.org/10.1097/TA.0b013e318047dff4
http://www.ncbi.nlm.nih.gov/pubmed/18404071
http://traumamon.com


Torabi H

24. Bai HQ, Yao L, Meng XX, Wang YX, Wang DB. Visual outcome following
intraocular foreign bodies: A retrospective review of 5-year clinical
experience. Eur J Ophthalmol. 2011;21(1):98–103. [PubMed: 20544679].

25. Mahapatra SK, Rao NG. Visual outcome of pars plana vitrectomy with
intraocular foreign body removal through sclerocorneal tunnel and

sulcus-fixated intraocular lens implantation as a single procedure, in
cases of metallic intraocular foreign body with traumatic cataract.
Indian J Ophthalmol. 2010;58(2):115–8. doi: 10.4103/0301-4738.60077.
[PubMed: 20195033]. [PubMed Central: PMC2854441].

Trauma Mon. 23(6):e82532. 5

http://www.ncbi.nlm.nih.gov/pubmed/20544679
http://dx.doi.org/10.4103/0301-4738.60077
http://www.ncbi.nlm.nih.gov/pubmed/20195033
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2854441
http://traumamon.com

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Surgical Technique

	4. Results
	Table 1

	5. Discussion
	5.1. Conclusions

	References

