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Cryo- and laser therapy of stage 3  have reduced but not eliminated   the occurence of stages 4a, 4b and 5 of ROP. The treatment of these  stages  is  still  the greatest challenge  to the ophthalmologists in this disease. 

Therefore the aim of this paper is to present our up-to-date possibilities of treatment of different kinds of retinal
detachments in ROP.
 

                                                  TREATMENT OF STAGE 4A ROP 

Stage  4a is classified as partial retinal detachment not involving the macula. Usually the detachment  is seen  in the temporal part of the retina.The patients with  this  stage of the disease are not operated but followed  to ob-

serve if  the detachment  is progressing to the fovea. Although  stage  4a is the least advanced  form of the retinal detachment in ROP, the long-term structural and functional outcomes in these children are very often unsatisfac-

tory. According to Gilbert  et al  1  unfavorable outcomes  (retinal fold involving fovea, stage 4b, retrolental membrane and total retinal  detachment ) can occur  in  38% 
 of these children after 4,5 years of observations . The functional results of these patients  are also very poor: 65% of them are blind, 15% can not pass HOTV test, 3%  have visual acuity less than 0,1, 9% 0,5 to 0,1 and only 9% of children have normal visual acuity.1 However, these results are better than in children with stage 4b in whom  there were not patients with visual acuity better than 0,1 and only  9% have VA less than 0,1.1 So, even in stage 4a it is worth of trying to consider a some kind of therapy  aimed to stop further progression  of the retinal detachment. In our department  all children with stage 4a are observed at 1 or 2 weeks intervals. If we see the progression of the retinal detachment  impending the macula  we consider  performing of segmental buckling in the area of the greatest retinal traction (usually  in the temporal quadrant of the eye) . We do not bury implants because of unusual thinnnes  of the sclera in very young premature infants and because we want to reduce to the  minimum the postoperative  intraocular reactions which can additionally stimulate  the development of  fibrovascular proliferations in the vitreous. For this purpose we also use subconiunctival injections  of  steroids after the operation and locally and sometimes sytemically in the postoperative period.

In our opinion poor  long-term functional results  of  the children with stage 4a  justify  performing of  this kind of surgery. Relieving of the traction of  the retinal periphery  may  stop further progression of the detachment and save a kind of useful vision  in some of them. Of course, the results of  this treatment are to be evaluated  in the long-term observations. 

                                              TREATMENT  OF  STAGE  4B  ROP

Prognosis  for vision in children with stage 4b of  ROP is poor and  generally worse than those with stage 4a  because retinal detachment involves  the fovea .  Our  observations performed at  30 patients with stage 4b 

suggest, that left alone,  30% of eyes will continue to show retinal detachment  of the comparable size after one year, 55% will progress to stage  5  and  only 15% will reattach  spontaneously. 2 According to Gilbert et al 1   

after 4,5 years  14% of eyes still have stage 4b retinal detachment, 68% progress  to more severe residua of ROP (total detachment , retinoschisis,retrolental membrane) , 9%  show   retinal fold involving the fovea and only  9% of eyes show favorable outcome ( retina attached with  macular ectopia). Functional outcomes are even  more dis-appointing  than  structural. None of the eyes show visual acuities  that are better than 0,1, 73% of eyes are blind and  9% have uncorrected refractive error or untreated amblyopia . 1. So, visual outcome  of children  with stage 4b is extremely poor. Therefore, our main  aim of treatment of  stage 4b is to  prevent of any amount of retinal detachment and to treat  the developed detachment  as soon as possible. 
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Usual  treatment for retinal(((detachment is segmental or encercling  scleral buckling. Encercling buckling seems to be unsuitable for management of stage 4b because retinal detachment usually involves only one hemisphere of the eye fundus  and therefore half of this indentation is unnecessary.  Besides encercling band can interfere with the development of the eye. Segmental buckling seems to be more appropriate  but  in stage 4b very often marked shortening of the detached retina is present and scleral buckling may  reattach only the  peripheral  and/or mid-peripheral retina, leaving its  posterior  part streched  from the optic disc  through the macula to the scleral crest. Therefore, since 1995 in the management of stage 4b ROP  we use 180( full-sclera resection. The technique of op-eration 
 is as follows :                                                                                                                                                                                              1. Preoperative ocular  hypotony  (intravenous  mannitol) 

2. coniunctival incision  in the limbus  in the temporal hemisphere

3. temporary lateral rectus muscle  removal 

4. markening of the  semilunar area of the sclera (  2 mm behind  the rectus  muscle  insertion , 2 to 3 mm wide)

5. limbal paracentesis for the optimal hypotony

6. gradual  excision of the sclera with simultaneous  sutering of the scleral wound (5-0 running polyester suture)     

7. replacement of the lateral rectus  muscle 

8. coniunctival suture .
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Fig. 1. Technique of  180( full-sclera resection used  in the management  of stage 4b ROP.

In one eye because of choroidal bulging after first incision of the sclera we have performed partial sclera resection  of the marked area  leaving  the interior layer of the sclera in place. 

In the last two years we have operated  10 eyes of  9 children aged 3-6 months with stage 4b ROP. The surgery was performed  in patients in whom we had  observed:

1. progressive retinal  detachment in the consecutive fundus examinations with no tendency for spotaneous   

    reattachment 

2. extension of the detachment- 4-8 clock hours 

3. no fixed retinal folds  i.e. covered with the organized vitreous collagen  or preretinal fibreous membranes           

     seen as retinal whitening

4. no vitreous proliferations which can  interfere with retinal reattachment .

 The mean follow-up period of the operated children was 12 months. In 6  eyes we have obtained retinal reattachment  with favorable outcome i.e. only abnormal  angle of temporal vessels or macular ectopia have been observed in the posterior pole. In the next 4 patients reattachment of more than  80% of the detached retina  with pesistens of narrow (no more than 1 clock hour) falciform  fold involving the fovea was observed. Unfortunately until now it was not possible to perform visual function assesment in these children.

In view of these observations  we recommend the use of 180( full-sclera resection in the selected cases of stage 4b ROP in which  the  retinal traction  is too big to be relieved by segmental scleral buckling,  there is no tendency for spontaneous regression  and  and no fixed retinal folds are observed. 

                                                      TREATMENT  OF  STAGE  5  ROP

Development of stage 5 ROP is connected with severe visual loss and usual visual outcome in these children is no light perception or only light perception .Therefore, encercling scleral buckling have been proposed in the treatment of this stage.  3,4,5,6,7  The aim of  the surgery is to prevent  the  death of the nonregenerating highly differentiated retinal neurons which usually develops in the detached retina. Some ophthalmologists suggested that management of retinal detachment in ROP is usually unsucessful 
and that even if retinal reattachment occurs  useful vision rarely develops. However, the studies performed by Greven and Tasman  have showed that after retinal reattachment  visual acuity of  0,01 or better  can be attained in 40% of  operated children. 

Scleral buckling technique used for the management of  stage 5  ROP  vary from center to center. Some surgeons use only encercling  band, some  add segmental buckling  to support the area of greatest elevation and retinal traction and  and others bury implant in the sclera after lamellar dissection. 3,4,5,6,7          

Our technique of scleral buckling in stage 5 
ROP is as follows: As an encrcling band we use 2 mm  round silicone sponge. When necessary supplemental buckling element is added in the place of of greatest retinal traction.       

We do not bury implant because of  scleral thinness in this group of infants and  because we want to reduce postoperative intraocular reactions. In nearly all cases we perform drainage of subretinal fluid. The infants eye is very small and drainage is usually necessary for obtaining  of desired height of the buckle and for adequate relie-ving of retinal traction. After tying of the band one of its free ends  is  left  7mm long and slipped under the rectus muscle (usually under the inferior one because we tie the band in the inferior temporal quadrant). After 6 months the encercling band is lengthened  6-7 mm (according to the height of indentation seen in the eye). After 12 months the band is removed. We hope that with  this method  the growth of the infants eye will be less retarded   in the postoperative period  and scleral erosion will be prevented as eye grows.                                                                                                                                       Encercling scleral buckling  in stage 5 ROP should be performed only in selected  cases. Surgery should be performed when the disease has already stabilized  and one do not see its progression in the consecutive examinations. Too early surgery, when the disease process is in very active period,   can even  stimulate further development of retinopathy. Usually we observe patients 4-6 weeks before surgery. Scleral buckling is also useless if extensive vitreous proliferations are observed before surgery. The risks and benefits of surgical inter-vention should be discussed in every case . 

In our department in the last two years we have operated 40 eyes ( 36 children)  with stage 5 ROP with the use of the above mentioned technique. Anatomic reattachment  of the retina was achieved in 37,5% of eyes. Mean follow-up period of these children is 8 months. The children are still too young to perform visual function assessment. .

Occurence of retinal detachment in ROP is  associated with extremely poor prognosis for vision in the involved children. Therefore, our main goal of therapy  must be the prevention of any amount of retinal detachment. How-ever, if retinal detachment occurs scleral buckling and sclera resection  can be an effective treatment in  re-attaching the retina in stage 4 or 5 ROP. Up-to-now   it is the only possible  method of saving at least part of vision in these children.
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