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Peribulbar anesthesia in sclero-retinal surgery:
two quadrants vs single injection

summary: Peribulbar anesthesia in sclero-retinal surgery: two
quadrants vs single injection

C were injected with the same anesthetic mixture in one quadrant.
Number of additional injection, during surgery, in two groups, were
reported. Pain was tested with VAS (Verbal Analogue Scale 0-10) after regional block, when muscles were insulated, during scleral buckling positioning, when conjunctive was closed and 6, 12, 24 hours after surgery.
results. The need for a second peribulbar injection of anesthetic
occurred in 9 patients of group C (32.14%); further injection was necessary in 1 patient (3.57%) of group S during scleral buckling (VAS
= 7), statistically significant (p <0.05). Postoperative VAS 6 – 12 –
24 hours after surgery was not significant.
Conclusions. The peribulbar anesthesia may be proposed in scleral surgery of retinal detachment; the injection in two quadrants secured solid and satisfactory anesthesia, increasing the outcome of retinal
surgery in loco-regional anesthesia.
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Purpose. To evaluate the advantage of peribulbar anesthesia in
two quadrants (infero-temporal and upper nasal) vs single injection
technique (infero-temporal) for scleral rhegmatogenous retinal detachment surgery (RRD).
Patients and methods. 57 patients, aged between 33 and 75
years (57.01 ± 8.68), waiting for retinal detachment surgery, were
randomized in two groups: a group S (29 patients), with single quadrant injection technique and a group C (28 patients) with two quadrants injection. Patients in Group S were injected in two quadrants
with a 10 ml mixture containing Mepivacaine 2% 5 ml and Ropivacaine 0.75% 5 ml, with hyaluronidase 10 IU/ ml. Patients in group
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the rhegmatogenous retinal detachment (rrd),
occurs when the sensory retina splits from the retinal
pigment epithelium with accumulation of fluid
from the vitreous cavity in the subretinal space
through one or more break points (1).
its pathogenesis depends on the action of dynamic vitreoretinal traction which is often manifested in
the presence of a predisposing retinal degeneration. it occurs with a frequency of 9-24/100,000
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people each year, between 40 and 80 years (2, 3).
surgery closes the retinal breaks with reapplication of the detached retina to the underlying retinal
pigment epithelium, by scleral (ab-exterior) and
pars-plana vitrectomy (ab inside) approach.
scleral surgery through indentation (buckling) of
retinal breaking, obtains retinal repair and decrease
the vitreoretinal traction (4). the retinopexy with
criotherapy and cerclage complete the surgery.
retinal adhesion, by pars plana vitrectomy, air or
heavy liquid level exchange in the vitreous chamber,
combined with internal drainage of subretinal fluid,
is obtained.
retinopexy with endo-laser and internal tamponade of retinal breaks, during the absorbable gas
or silicone oil filling, can be proposed (5).
some time ago, both surgical procedures in general anesthesia were performed; regional anesthesia
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ophthalmic emergency room, with a diagnosis of
rhegmatogenous retinal detachment, were considered.
after informed consent for surgery in loco-regional anesthesia was obtained, patients were randomly assigned to two groups: group s, with
peribulbar anesthesia through inferior-temporal and
upper nasal quadrant injections of anesthetic solution (mepivacaine 2% 5 ml and ropivacaine 7.5
mg/ml 5 ml), with hyaluronidase 10 iu/ml and
group C, with infero-temporal quadrant single injection of similar anesthetic solution. Bd microlance™ 3 - 25G (0,5 x 16 mm) in both groups
were used; honan balloon, between 20-30 mm mercury for 10 minutes, after the injection was positioned, to lower intraocular pressure and optimize
the anesthetic’s diffusion. when balloon was removed motor block was tested, based on the ability
to move the eyeball in the four quadrants, upwards,
downwards, right side and left side. the eye’s movement was classified as: absent (0), present (1). Patient’s pain with Verbal analogue scale (Vas 0 no
pain – 10 intolerable pain) was valued to: t0, with
conjunctive four quadrants pinching before surgery;
t1, with rectus muscles by wire traction, after conjunctival dissection; t2, when scleral encircling and
buckling was realized; t3 when conjunctival accesses were closed (Figure 1).
Vas was repeated postoperatively, 6, 12 and 24
hours after surgery.
Peribulbar injection was repeated, based on the
group they belong to, for patients with Vas > 3;
paracetamol 1g i.v. postoperatively was administered. intraoperative and postoperative pain, the
need to peribulbar anesthesia and rescue doses of
paracetamol were reported.
intra and postoperative nausea and vomiting, if
present, were signaled. the day after surgery, peripheral nerves injury were monitored, asking the
patients about the presence of dysesthesia around
the eye, or extraocular muscular weakness. data
with Fisher’s exact test (Fet) were statistically evaluated. a multivariate logistic regression was used to
avoid influences of other factors (age, sex, ethnicity).

Patients and methods

Results

57 patients (28 women and 29 men) aged between 33 and 75 years (57.01 ± 8.68 years) from

the average duration of surgery was 101±11.42
minutes in group s and 96±11.68 in group C (table
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was used when absolute contraindications to general
anesthesia were present. since the 90s, anesthesic
blocks for vitreoretinal surgery increased, because of
faster post-operative outcome, the ability to avoid
dangerous complications of general anesthesia (nausea
and vomiting) and lower health care costs (1, 4, 6).
retrobulbar and peribulbar anesthesia, together
with sub-tenon infiltration are indicated in retinal
surgery (7, 8). the retrobulbar injection can determine complications, because of the frequent association of retinal detachment with myopia, that increase the risk for possible bulbar puncture (9, 14).
Peribulbar anesthesia can represent an alternative
to retrobulbar (15, 19); the anesthetic’s solution is
injected in extra conal space, after topical anesthesia,
with an inferior-temporal access, less vascularized
and easier approach. unfortunately, anesthesia can
be incomplete because of the limited anesthetic’s
diffusion to eye’s structures. the need to repeat intraoperatively the peribulbar injection, is a possibility (20, 21); rhegmatogenous retinal detachment,
particularily in vitreous surgery, less painful than
scleral surgery, can be indicated for peribulbar anesthesia (22). British association of ireland and Vitreo-retinal surgeons (BeaVrs) showed that only
22.8% preferred loco-regional anesthesia for retinal
and vitreous surgery, with significant variations depending on the patology: 33.6% for macular hole
surgery, 23.3% for vitrectomy and 21.4% for scleral
surgery (23). several studies (24, 25) evaluated the
eye’s pain after anesthesic block for vitreoretinal surgery, without specifying the surgical technique (pars
plana vs. scleral surgery) (26-30). nicholson et al.,
already in 1992, concluded that peribulbar anesthesia should be considered the first choice in vitreous
surgery, second grade in scleral surgery. in another
study, 26 of 33 patients (78.8%) obtained adequate
anesthesia and akinesia for vitrectomy, 9 of 32 patients (28.1%) for scleral surgery (28). Purpose of
the study was to evaluate peribulbar anesthesia for
scleral surgery in patients with rhegmatogenous retinal detachment; a standardized volume of anesthetic
in two quadrants vs single quadrant injection were
used.
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Peribulbar anesthesia in the surgery retinal detachment

Figure 1 - VAS Average Pain after single and two quadrants injection.

TABLE 1 - Case studies.

Two quadrants anesthesia (infero-temporal,
nasal - above) (n=29)

Age

57,14 ± 9,92

56,89 ± 7,48

Female

15

13

Male

13

154,64 ± 30,26
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Single quadrant anesthesia
(infero-temporal)(n=28)
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1). after peribulbar block, complete akinesia in
100% patients of s group was obtained, incomplete
in 3 patients (10.71%) of C group, with persisting
upward and medially movement.
the need for a second peribulbar injection in 9
patients of C group (32.14%) was evidenced, after
132±23.59 minutes the peribulbar block was done.
intolerable pain (Vas>5) in 6 patients (66.6%),
during scleral buckling and 3 patients (33.4%) during pulling muscles was reported.
one patient (3.57%) in group s requested a further injection of local anesthetic, because of the pain
reported (Vas=7) at the scleral buckling. e comparison of these data was statistically significant (p <0.05).
Further peribulbar injection was repeated during

16

150,24 ± 34,12

repeated muscular tractions and sclera manipulation.
no significant pain (Vas<3) in group s was evidenced during the preoperative honan ballon oculopression in the individual quadrants and intraoperatively (Figure 2).
twenty-three patients (79.31%) of s group and
25 patients (89.29%) of C group, during conjunctive closure reported poor pain (1<Vas<3). Postoperative Vas 6, 12 and 24 hours after surgery, were
not significant (Figure 2).
Paracetamol 1g i.v. was administered orally,
when pain was present. no patient reported nerves
injury and or sensitive dysestesia; intra and post-operative nausea and vomiting were absent.
229

io
ni
In
te
r

na
zi

on
al
i

R. Malagola et al.

Figure 2 - Average Intra Ocular Pressure (IOP) by Tono-pen system.

Discussion
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scientific literature doesn’t report clinical data
about two quadrants peribulbar anesthesia for scleral
rhegmatogenous retinal detachment surgery.
Gill Vs et al. (2012) (29) recently confirmed the
greater effectiveness and safety of anesthetic solution
10 ml into two quadrants, compared to a single injection, in vitreous surgery for retinal detachment
with sub-tenon injection. Peribulbar anesthesia was
never examined with single and two quadrants infiltration.
our study evidenced higher advantages, in terms
of akinesia and analgesia, of two quadrants peribulbar anesthesia for scleral retinal detachment surgery,
vs single injection with the same 10 ml anesthetic
mixture (mepivacaine 2% 5ml more ropivacaine 7.5
mg/ml and hyaluronidase 10i.u./ml).
Better akinesia of two quadrants peribulbar block
in group s was referred after ocular pression with
honan balloon (no movement compared with detectable movements in 10.71% of group C patients);
further intraoperative injection of anesthetic in 1 patient and lower intensity of intra and post-operative
pain in C patient’s group (p<0.05) were reported.
Probable uniformly anesthetic solution diffusion
after two quadrants peribulbar injection evidenced a
significant quality advantage.
major complications lacking (eye’s perforation,
230

lesions of the optic nerve, orbital hematoma, persistent eye’s motor deficits), confirmed the safety of two
quadrant’s peribulbar block, even though double injection was necessary.
in conclusion, the study validates peribulbar
anesthesia for scleral surgery, like the vitreous surgery; two quadrants peribulbar anesthesia secures intraoperative analgesia and akinesia, comparable to
retrobulbar block, with a reduced risk of ocular
complications.

References
1.
2.
3.
4.
5.
6.
7.
8.

Lane Ji, watson re Jr, witte rJ, et al. retinal detachment:
imaging of surgical treatments and complications. radiographics. 2003 Jul-aug;23(4):983-94.
malagola r, Pannarale L, tortorella P, arrico L. drainage of
subretinal fluidduring scleral buckling surgery for rhegmatogenous retinal detachment. J of surgery. 2015;36(i 3):106-115.
rowe Ja, eric JC, hodge do, Gray dt, Butterfield L, robertson dm. retinal detachment in olmsted County, minnesota,
1976 through 1995. ophthalmology. 1999;106:154-159.
Bohringer hr. statistiches zur haufigkeit and risiko der netzhautablosung. ophthalmologica. 1956;131:331-334.
michels rG. scleral buckling methods for rhegmatogenous
retinal detachment. retina. 1986;6:1-49.
handa Jt. the role of vitrectomy in rhegmatogenous retinal
detachment. semin ophthalmol. 1995;10:9-16.
newsom rsB, wainwright aC, Canning Cr. Local anaesthesia
for 1221 vitreoretinal procedures. Br J ophthalmol.
2001;85:225-227.
yepez J, yepez J, arevalo J. topical anesthesia in posterior vit-

Peribulbar anesthesia in the surgery retinal detachment

22.
23.
24.
25.
26.

io
ni
In
te
r

27.

on
al
i

21.

wong dt. a comparison of peribulbar and retrobulbar anesthesia for vitreoretinal surgical procedures. archives of ophthalmology. 1995;113: 908-13.
rao P, wong d, Groenewald C, et al. Local anaesthesia for
vitreoretinal surgery: a case control study of 200 cases. eye.
1998;12:407-11.
Fanning GL. orbital regional anesthesia. ophthalmol Clin
north am. 2006 Jun;19(2):221-32.
Bhatt u, elena Gregory m, Benskin s, et al. Visual experiences
and pain scores in vitreo-retinal surgery under local anesthesia.
acta ophthalmol. 2010 mar;88(2):e9-e10.
newsom r, Luffa, CanningC.uK survey of attitudes to local
anaesthesia for vitreoretinal surgery. eye (Lond). 2001
dec;15(Pt 6):708-11.
Kwok aK, Van newkirk mr, Lam ds, et al. sub-tenon’s
anaesthesia in vitreoretinal surgery: a needleless technique.
retina. 1999;19:291e6.
Lai mm, Lai JC, Lee w-h, et al. Comparison of retrobulbar
and sub-tenon’s capsule injection of local anaesthetic in vitreoretinal surgery. ophthalmology. 2005;112:574e9.
Li hK, abouleish a, Grady J, et al. sub-tenon’s injection for
local anaesthesia in posterior segment surgery. ophthalmology.
2000;107:41e6.
Costenn mt, newsom rs, wainwright aC, et al. expanding
role of local anaesthesia in vitreoretinal surgery. eye (Lond).
2005 Jul;19(7):755-61.
nicholson ad, singh P, Badrinath ss, murugesan r, sundararaj i, Vardarajan s, Krishnan m, nagarajan K, Gopal L,
sharma t, et al. Peribulbar anesthesia for primary vitreoretinal
surgery. ophthalmic surg. 1992 oct;23(10):657-61.
Gill Vs, Presland ah, Lord Ja, et al. two-quadrant high-volume subtenon’s anaesthesia for vitrectomy: a randomised controlled trial. Br J ophthalmol. 2012 Feb;96(2):189-92.

na
zi

rectomy. retina. 2000;20:41-5.
wilson d, Barr C. outpatients and abbreviated hospitalisation
for vitreoretinal surgery. ophthalmic surg. 1992;21:119-22.
10. Feibel rm. Current concepts in retrobulbar anesthesia. survey
of ophthalmology. 1985;30:102-10.
11. Grizzard ws, Kirk nm, Pavan Pr, antworth mV, hammer
me, roseman rL. Perforating ocular injuries caused by anesthesia personnel. ophthalmology. 1991;98:1011-16.
12. wittpenn Jr, rapoza P, sternberg P Jr, Kuwashima L, saklad
J, Patz a. respiratory arrest following retrobulbar anesthesia.
ophthalmology. 1986;93:867-70.
13. meyers eF, ramirez rC, Boniuk i. Grand mal seizures after
retrobulbar block. archives of ophthalmology. 1978;96:847.
14. sullivan KL, Brown GC, Forman ar, sergott rC, Flanagan
JC. retrobulbar anesthesia and retinal vascular obstruction.
ophthalmology. 1983;90:373-7.
15. morgan Cm, schatz h, Vine aK, et al. ocular complications
associated with retrobulbar injections. ophthalmology.
1988;95:660-5.
16. davis dB, mandel mr. Posterior peribulbar anaesthesia: an
alternative to retrobulbar anaesthesia. indian Journal of ophthalmology. 1989;37:59-61.
17. hamilton rC, Gimbel hV, strunin L. regional anaesthesia
for 12, 000 cataract extraction and intraocular lens implantation
procedures. Canadian Journal of anaesthesia. 1988;35:61523.
18. weiss JL, deichman CB. a comparison of retrobulbar and
periocular anesthesia for cataract surgery. archives of ophthalmology. 1989;107:96-8.
19. arnold Pn. Prospective study of a single-injection peribulbar
technique. Journal of Cataract refractive surgery. 1992;18:15761.
20. demediuk om, dhaliwal rs, Papworth dP, devenyi rG,
9.

28.
29.

©

C
IC

Ed

iz

30.

231

