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Sub-Tenon Anesthesia for Segmental Scleral Buckling and
Assessment of Postoperative Pain
Lan-Hsin Chuang, MD; Wei-Chi Wu1, MD; Ko-Jen Yang, MD;
Yeou-Ping Tsao1, MD, PhD; Tun-Lu Chen1, MD; Chi-Chun Lai1, MD
Background: To evaluate the safety and efficacy of sub-Tenon anesthesia for segmental
scleral buckling.
Methods:
Thirty-two patients diagnosed with rhegmatogenous retinal detachment were
treated with segmental scleral buckling under sub-Tenon anesthesia. After
topical anesthesia, a buttonhole was made through the conjuntiva and
Tenon's capsule 4 mm posterior to the limbus. Four milliliters of anesthetic
solution was then delivered into the posterior sub-Tenon space using a blunt
cannula. The buckling procedure was done immediately after the completion
of anesthesia. We evaluated akinesia and recorded the pain with a visual analogue scale after surgery.
Results:
There were no anesthesia related complications. Twenty-two patients (69%)
reported no pain during surgery. Nine patients (28%) felt pain during surgery.
However, the pain was tolerable and the surgeries were finished smoothly
with or without a supplemental anesthetic solution. One patient (3%) experienced uncomfortable pain and needed an additional retrobulbar block.
Five patients (16%) retained complete eye movement 5 min after anesthesia,
and only 4 patients (13%) experienced total akinesia. At the end of the
surgery, 16 patients (50%) had total akinesia and 2 patients (6%) retained
complete eye movement.
Conclusions: Sub-Tenon anesthesia is efficient and safe in segmental scleral buckling. It
can prevent the complications of peribulbar or retrobulbar anesthesia and is a
good alternative to both methods of anesthesia, especially in highly myopic
eyes.
(Chang Gung Med J 2002;25:16-22)
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R

egional anesthesia including retrobulbar and
peribulbar blocks is effective and preferable in
surgery for retinal detachment. However, retrobulbar procedures involve using a sharp needle around
the globe, and serious complications can occur.

These complications include globe perforation,
retrobulbar hemorrhage, optic atrophy, and vascular
occlusion.(1-7) Systemic complications can include
cardiopulmonary arrest, convulsions, and loss of
consciousness. (8-11) These systemic complications
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develop when the optic nerve is penetrated by the
needle with subsequent injection into the subarachnoid space. Peribulbar block was introduced to
reduce the incidence of these complications, but this
procedure is also associated with globe perforation,
retrobulbar hemorrhage, and extraocular paresis.(12-14)
Sub-Tenon irrigation with a blunt needle was
initially used to supplement the anesthesia and
proved to reduce the pain of ocular surgery. (15,16)
Recently, this method has been widely utilized in
various ocular surgeries, including the vitreoretinal
surgery.(17-19) Sub-Tenon irrigation with anesthetic
solution using a blunt needle can reduce the risks
associated with blind placement of a sharp needle
into the muscle cone of the eyeball, yet still allows
rapid onset and long duration of the anesthesia.(20,21)
In this study, we evaluate the safety and effectiveness of sub-Tenon irrigation for segmental scleral
buckling during retinal detachment surgery. We
determine whether this method can be satisfactorily
used in segmental scleral buckling. To understand
the course of pain, we recorded readings on a pain
scale following surgery for 72 hours using a standard
10-point visual analogue scale (VAS).(22) We also
assessed akinesia 5 minutes after sub-Tenon anesthesia and at the end of the surgery. To our knowledge,
this is the first study to describe the postoperative
pain course after a segmental buckle procedure under
sub-Tenon anesthesia.

METHODS
Thirty-two consecutive patients who received
segmental scleral buckling under sub-Tenon anesthesia between January and November 1998 at Chang
Gung Memorial Hospital, Taipei, were recruited. All
patients had fresh retinal detachment and were
undergoing their first scleral buckling. Patients who
refused local anesthesia, or who had heart disease,
hypertension, major diseases, existence of a communication problem, or poor vision in the opposite eye
were excluded. We also checked the intraocular
pressure (IOP) prior to pain assessment. Patients
were excluded if their IOP was higher than 21
mmHg. Patients were hospitalized for at least 3
days.
The operative procedures were as follows. The
pupil was dilated and acetazolamide (250 mg) and
valium (5 mg) were given orally 1 hour prior to the
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operation. Topical 0.4% Novesin (CIBA Vision,
Ltd., Hettlingen, Switzerland) was installed into the
eye being operated on, standard aseptic procedures
were followed, and the eye was draped. A lid speculum was inserted to open the lids. A cotton-tipped
applicator soaked with topical 0.4% Novesin was
then pressed against the exposed bulbar conjunctiva
about 4 mm posterior to the limbus for 2 minutes. A
buttonhole was made using Westcott scissors through
the conjuntiva and Tenon capsule 4 mm posterior to
the limbus. The sub-Tenon space was extended by
scissors as far as possible. The anesthetic solution
was a mixture of 2% lidocaine (7.5 ml), 0.75% bupivacaine (12.5 ml), and hyaluronidase 300 U. A 5-ml
syringe was connected to a curved 19-gauge blunt
irrigation cannula. The tip of cannula was passed
gently into the sub-Tenon space beyond the equator
of the eyeball and through the small hole in the conjunctiva. The injection site was located at the quadrant on which the explant was placed. Four millilters
of anesthetic solution was initially injected. The
hole was kept closed after the injection with finetoothed forceps for 2 minutes to prevent leakage of
solution. The IOP was assessed digitally after infiltration, and the fundus was checked with indirect
ophthalmoscopy to exclude vascular insufficiency.
A peritomy was performed through the previous
hole, the rectal muscles were isolated, and the muscles were then looped with #1 silk. Patients were
encouraged to tell the surgeon of any pain or discomfort. If the patients felt pain during the procedure,
we inserted a cannula along the sclera to the bottom
and added another 2 ml of anesthetic each time. We
repeated the procedure if necessary.
Breaks were localized and treated with cryotherapy. The subretinal fluid was drained under
microscopy. The scleral buckle surgeries were done
with a split 505 or 506 silicone sponge and secured
with a holding suture of 5-0 Dacron. The conjunctiva was closed with 7-0 Vicryl. A subconjunctival
injection of gentamicin (12 mg/0.3 ml) and topical
Maxitrol (Alcon) ointment was given before patching. The Maxitrol ointment and 1% atropine solution
were used twice per day following surgery. Patients
took acetaminophen 500 mg orally every 6 hours for
at least 3 days.
Pain was assessed using a standard 10-point
VAS. Patients were asked to indicate their perceived
level of pain by pointing to a location on a 10-cm

line where the left side indicated no pain (pain score
of 0) and the right side indicated maximal pain (pain
score of 10). At the end of retinal detachment
surgery, each patient was asked to report the amount
of intraoperative pain experienced during the procedure. After surgery, we asked patients to report the
amount of pain at 30 minutes, 1, 2, 4, 6, 12, 24, 48,
and 72 hours postoperatively. Uncomfortable pain
was defined as a VAS score greater than or equal to 5
(pain score ≥5) and mild pain as less than or equal to
4 (pain score ≤4).
We also assessed akinesia after 5 minutes, after
sub-Tenon's anesthesia and at the end of surgery.
The scale of akinesia was as follows: 0=complete
movement, 1= moderate movement, 2= slight movement, and 3= no movement.
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RESULTS
Hours after the surgery
Fig. 1 The number of patients who felt pain peaked 6 hours
following surgery. At the peak, 22 patients (69%) felt pain
and 4 patients (13%) felt uncomfortable pain 6 hours after
surgery. No patient felt pain at 48 hours after surgery.

Average of VAS scales

Thirty-two patients took part in this study.
There were 15 (47%) men and 17 (53%) women;
ages ranged from 18 to 63 years (mean¡ standard
deviation, 38¡ 15 years). The duration of surgery
ranged from 38 minutes to 2 hours 15 minutes (mean

Hours after the surgery
Fig. 2 Mean of pain scales after surgery. The mean peaked at 6 hours, and level slowly decreased until 48 hours postoperatively.
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¡ standard deviation, 59 ¡ 23 minutes). Patients
remained conscious during surgery, and all surgeries
were completed without complications.
In 22 cases (69%), the anesthesia was sufficient
with one preoperative sub-Tenon block. In the other
10 cases (31%), another sub-Tenon irrigation was
needed during surgery, and the pain decreased after
the 2 ml of anesthetic supplement was given. Four
of the 10 patients felt pain again and were uncomfortable later, so we gave them an additional 2-ml
supplement of anesthesia. Following augmentation,
the pain became mild and tolerable but did not totally disappear. One of the 4 patients experienced
severe pain and needed another retrobulbar block.
The pain course peaked 6 hours after surgery.
Twenty-two patients (69%) felt pain and 4 patients
(13%) felt uncomfortable pain. At 24 hours after
surgery, 4 patients (13%) still felt pain but no one felt
uncomfortable (Fig. 1). The pain scores also peaked
6 hours after surgery. The level slowly decreased
until 48 hours postoperatively (Fig. 2). No patient
felt pain 48 hours after surgery. Five patients (16%)

Five minutes after anesthesia

Number of patients

The end of surgery

Scales of akinesia
Fig. 3 Akinesia scales. Levels of akinesia was graded as follows: 0=complete movement, 1=moderate movement, 2=
slight movement, 3=no movement. Five patients (16%)
retained complete eye movement 5 minutes after the anesthesia. At the end of the surgery, 16 patients (50%) had total akinesia, and 2 patients (6%) retained complete eye movement.
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retained complete eye movement 5 minutes after
anesthesia administration. Only 4 patients (13%)
had total akinesia. At the end of the surgery, sixteen
patients (50%) had total akinesia, and 2 patients
(6%) retained complete eye movement (Fig. 3).

DISCUSSION
Local anesthesia has recently become accepted
as routine for retinal detachment surgery. (23,24)
Retrobulbar and peribulbar anesthesia are effective
in ophthalmologic surgery. However, many complications of retrobulbar and peribulbar anesthesia have
been reported, including ocular problems and fatalities.(1-14) Complications of retrobulbar and peribulbar
anesthesia are related to the blind insertion of a needle into the intraconal space near the optic nerve.
During needle insertion, perforation of the globe can
occur, especially in highly myopic patients who are
at higher risk. Perforation occurs more easily in
those patients during retrobulbar anesthesia because
of the long axial length.(25) For peribulbar anesthesia,
although the needle is placed away from the globe,
the cone, and the optic nerve, risks of complication
are still high.(12-14)
Previously, the use of sub-Tenon anesthesia was
mainly for supplementation of other anesthesia during vitreoretinal procedures.(15,16) The effect of the
supplementation was promising. Therefore, subTenon anesthesia is now widely used in various ocular procedures.(17-19) This sub-Tenon anesthesia uses a
blunt cannula to inject the anesthetic solution.
Complications such as perforation and injection of
the optic nerve do not occur. Sub-Tenon anesthesia
is superior to other ophthalmic procedures for scleral
buckling. The conjunctiva and sub-Tenon space are
supposed to open during scleral buckling.
There were no complications in our study, and
sub-Tenon anesthesia proved an adequate anesthesia
for segmental and radial buckling. Anesthesia was
sufficient and stable throughout surgery in 31 cases
(97%) with 9 cases requiring additional augmentation. One of the patients developed intolerable pain
during the operation. An additional retrobulbar
block resolved this problem.
The intraocular pressure increased when we
injected the sub-Tenon anesthetic solution. No tight
orbit or vascular insufficiency developed in this
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study. This is because we used only 4 ml of solution.
The intraocular pressure could be reduced by gentle
massage. Chemosis occurred to various degrees
after the injection, but it never severely disturbed the
operation.
Intraoperative pain was mostly felt during traction of the muscles. In our series, we diminished this
pain by reducing the number of isolated muscles.
We used the bridle suture method rather than isolating muscles. Therefore, if retinal breaks were located too posteriorly, the traction of the muscles would
be more difficult and the incidence of intraoperative
pain would increase.
Postoperative pain in this study was mild, but
little information exists concerning postoperative
pain after local anesthesia.(26,27) In our study we used
a combination of lidocaine, bupivacaine, and
hyalurodidase. Bupivaciane provides for prolonged
anesthesia with an analgesic action of 6-12 hours. A
slower onset of action is the major disadvantage of
bupivacaine, but lidocaine can be used to compensate for this.(28) The mean onset of analgesia and akinesia is approximately 3 minutes for 2% lidocaine.(29)
Hyaluronidase also improves the onset time and akinesia of extraocular muscles.(30)
The onset of akinesia for sub-Tenon anesthesia
is slower than for retrobulbar block. Only 4 patients
(13%) reached total akinesia by 5 minutes after the
injection. Sixteen patients (50%) experienced total
akinesia by the end of surgery. Although total akinesia is not necessary for scleral buckling, it is related
to the degree of anesthesia.
The number of the patients who felt pain and the
pain scores peaked at 6 hours and declined thereafter.
The duration of analgesic action was shorter when
compared with that of retrobulbar anesthesia using
bupivacaine. (28,29,31,32) Some authors who reported
using postoperative augmentation with retrobulbar
block successfully decreased postoperative pain for 6
hours.(15,16) An anesthetic solution with a longer halflife could be given with sub-Tenon irrigation after
the conjunctival wound is closed allowing most
patients to eliminate postoperative pain. No patients
felt pain 48 hours after the surgery. If patients experience uncomfortable pain after 48 hours, there could
be other problems.
In conclusion, sub-Tenon anesthesia is a safe
and efficient method for segmental or radial scleral
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buckle surgery. We recommend using this technique
to reduce the complications from retrobulbar anesthesia. On the other hand, understanding the postoperative pain course of this procedure will help treat
postoperative pain better.
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