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Advancements in ophthalmologic procedures warrant 
exploration of alternative approaches to standard intra-
venous (IV) anesthesia sedation. One new approach, 
a sublingual troche containing midazolam, ketamine, 
and ondansetron, allows for IV catheter-free adminis-
tration of sedation. This project compared the effec-
tiveness and equivalency of sublingual troche during 
monitored anesthesia sedation with traditional IV seda-
tion for maintaining comfort in patients undergoing 
cataract surgery. The study was conducted at a surgery 
center using an after-only nonequivalent control group 
design. Patients (N=107) were 55 to 85 years of age; 54 
patients received IV sedation, and 53 received troche 
sedation. Four patients receiving IV sedation reported 

nausea during and after the procedure (n=1, 1.9%) 
or pain during the procedure (n=3, 5.6%), whereas 3 
patients receiving troche sedation reported dizziness 
after the procedure (n=1, 1.9%), and pain during the 
procedure (n=2, 3.8%). Although the troche group 
(mean=6.25, SD=3.94) spent less time in recovery than 
the IV group (mean=6.48, SD=2.61), the difference was 
not significant (t[df=105]=0.677, P>.05). In conclusion, 
the results showed comparable experiences for both 
groups with equivalency and effectiveness in providing 
patient comfort during cataract surgery.
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C
ataract surgery is one of the most common 
elective procedures.1 In 2015, 3.6 million 
cataract procedures were performed in the 
United States and more than 20 million 
worldwide.2 Once an intrusive and extensive 

procedure, cataract surgery involved a long lens extrac-
tion with suture placement, general anesthesia for patient 
comfort, and inpatient admission postoperatively. Eye 
stability during surgery was inherent with general anes-
thesia. Following this era, cataract surgery evolved into 
a method that required a smaller incision, but the pro-
cedure still lasted an hour with the use of nerve blocks 
and intravenous (IV) sedation for patient comfort. Recent 
advancements in cataract surgery include phacoemulsifi-
cation without corneal suturing and the use of a foldable 
intraocular lens, which allows for smaller self-healing 
incisions.3 These advances have minimized the need for 
nerve blocks, made topical anesthesia with sedation the 
preferred method, and decreased surgical time. One facil-
ity reported reduction of cataract surgery to an average 
of 12.5 minutes.4 Surgeons using intraoperative refrac-
tion for lens selection have called for patient cooperation 
and comfort during the procedure.5 These advancements 
in cataract surgery reduced surgical time and elimi-
nated postoperative admission but increased the need for 
patient participation and alternative approaches to anes-
thesia and sedation.3

The inclusion of monitored anesthesia care was a major 
advancement in the field of ophthalmologic surgery. 
Monitored anesthesia care is defined as a specific anesthe-
sia service meant for procedures done under local anesthe-
sia along with monitored sedation and analgesia.5 The type 
of sedation is tailored to each patient. Optimal surgical 
outcomes in cataract surgery rely on anesthetic quality and 
patient participation to provide the surgeon with the ideal 
conditions to operate efficiently.6 Poor patient cooperation 
and pain may adversely affect the surgical outcome. Some 
patients tolerate cataract procedures with very little seda-
tion, whereas others require much deeper levels, which 
can result in a loss of consciousness.5 Traditional IV seda-
tion for cataract surgery typically includes midazolam, a 
benzodiazepine, and a narcotic, such as fentanyl. In recent 
years, additional evolutions in cataract surgery yielded 
further refinement of sedation options.

One new alternative approach for sedation during cata-
ract surgery is the use of a sublingual troche, a tablet con-
taining medication that enters the bloodstream by dissolv-
ing sublingually.7 In the newly compounded form, the 
troche contains 3 mg of midazolam, 25 mg of ketamine 
hydrochloride, and 2 mg of ondansetron (MKO Melt, 
Imprimis Rx, Harrow Health Inc).7 Developed by Berdahl 
and colleagues, the troche has been compounded and 
marketed by Imprimis since 2015 and is currently used 
in more than 120 surgery centers in the United States.7 
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The drug is compounded, therefore the Food and Drug 
Administration has not approved it, however, the effects 
are still being assessed. The troche medication has been 
used off-label for 4 years, and the pharmacodynamics of 
the individual medications contained in the troche are 
well known. This study expands the pharmacodynamic 
understanding of this new sedative option. Allowing for 
IV catheter-free surgery, this anesthetic option provides 
a comfortable level of sedation while still maintaining 
patient cooperation.7 This noninvasive anesthetic gives 
the surgeon and patient another option for surgical 
comfort while decreasing preoperative preparation time 
and postoperative recovery time. In one instance nurses 
ran a report comparing total time a patient was in the 
clinic for cataract surgery and found a decrease in mean 
time from 155 minutes with an IV catheter to 125 minutes 
without an IV catheter.7

The availability of troche sedation for cataract surgery 
offers eligible patients the option of having surgery 
without the preoperative pain related to IV catheter place-
ment while maintaining patient comfort throughout the 
procedure. Among the drugs contained in the troche, 
ketamine is commonly used for short surgical procedures 
because it has a rapid induction, analgesia, and amnesia 
with a short recovery period.7 One study found that a 
sublingual troche provided a rapid absorption of ketamine 
with a peak plasma concentration at 15 to 60 minutes.8 
These analgesic and amnesic effects are augmented with 
midazolam, which was found to reduce the ability to 
recall intraoperative experiences and minimize adverse 
side effects of ketamine.9 The addition of ondansetron to 
the troche serves as an antiemetic. The combination of 
ketamine and midazolam offers a level of sedation that is 
efficient and effective for patient sedation and comfort.7

Notably, challenges exist with the troche sedation 
option. The individual dosing is limited to the amount 
of medication contained in 1 or 2 troches, consequently 
making incremental adjustments tailored to the individ-
ual patient challenging. Additionally, the medications in 
the troche are compounded into one formulation; there-
fore, if a patient has a sensitivity or contraindication to 
one of the components, the entire troche is not available 
as a sedation option. Finally, without an indwelling IV 
catheter in place for surgery, a quick response for addi-
tional sedative or emergency medication may be delayed.

Evaluation of the patient’s comfort with this new 
method of anesthesia for cataract surgery is necessary to 
ensure its efficacy, equivalency, and practicality compared 
with traditional sedation methods. Thus, the aim of this 
study was to compare sublingual troche during monitored 
anesthesia sedation vs traditional IV sedation for main-
taining comfort in patients undergoing cataract surgery.

Materials and Methods
• Design. Following institutional review board (IRB) 

approval from Troy University in Troy, Alabama, and 
governing board approval from the surgical center, an 
after-only nonequivalent control group design was used 
to evaluate the effectiveness and equivalency of midazol-
am-ketamine-ondansetron troche for sedation during 
cataract surgery. A nonprobability convenience sample 
of English-speaking adult patients undergoing cataract 
surgery with troche or IV sedation was invited to partici-
pate in the completion of the data collection tool at the 
postoperative appointment the day after surgery. Patients 
were excluded from the study if they had a history of 
anxiety or were not a candidate for troche-type or IV 
sedation due to a health history of seizure disorder, or 
extensive cardiac problems. Additionally, elderly patients 
with a history of dementia were excluded to avoid any 
adverse responses to midazolam.

This study was implemented at a 2-room operating 
suite at a surgical eye center located in a small city in the 
southeastern United States. Approximately 2,000 cataract 
excision cases are performed at the surgery center each 
year. The setting offers IV and troche-type sedation.

• Troche Sedation. Initial midazolam-ketamine-ondan-
setron dosing varies according to the age of the patient 
According to the protocol, initial midazolam-ketamine-
ondansetron dosing varies according to the age of pa-
tients. Patients under 65 years of age who were eligible 
for troche type sedation received 2 midazolam-ketamine-
ondansetron troches. Patients between 65 and 70 years 
relied on the judgment of the Certified Registered Nurse 
Anesthetist (CRNA) to determine eligibility for more than 
1 midazolam-ketamine-ondansetron troche. Patients who 
were older than 70 years received 1 midazolam-ketamine-
ondansetron troche unless the CRNA deemed additional 
medication would be necessary. Midazolam-ketamine-
ondansetron troche dosing occurred 15 to 30 minutes 
before the procedure. Patients’ habits, including alcohol 
intake or medication or drug use, or patients’ health 
history of severe cardiac or neurologic conditions may 
have warranted modifications to the dosing.

• Intravenous Sedation. Preparation for IV sedation 
began in the preoperative area with insertion of the IV 
catheter. Dosing for IV sedation was titrated to effect, be-
ginning with 0.5 mg of midazolam and 25 μg of fentanyl. 
Most patients ultimately received 1 mg of midazolam and 
50 μg of fentanyl; however, patients commonly received 
2 mg of midazolam and 100 μg of fentanyl if they were 
anxious or are unable to relax their eye muscles for the 
procedure. In extreme cases, propofol, a sedative, was 
titrated until the patient was comfortable and cooperative 
for the surgical procedure. Intravenous dosing occurred 
following application of monitors with an initial set of 
vital signs taken and initiation of oxygen therapy. The 
medication was always given in the operating room before 
surgical incision and given ample time to take effect.

• Data Collection Tool. No existing data collection 
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tools were found that analyzed the specific information 
needed for this study. Therefore, the Cataract Sedation 
Tool (CST) was developed by the principal investigator 
(PI; J.C.S.) for the specific analysis of patient comfort 
with troche sedation or IV sedation. No reliability or 
validity data exist for the CST. Section 1 of the CST com-
prises a checklist of potential common complaints related 
to cataract surgery and anesthesia. Patients reported any 
problems with comfort such as nausea, dizziness, insuffi-
cient or excessive sedation, or pain during and following 
the surgery. Also, those receiving IV sedation reported 
any problems related to the IV site. Patients who received 
a different sedation method with a previous cataract 
surgery indicated a preference for the sedation method.

In section 2, patients rated their pain using a numeric 
rating scale (NRS) with a range of 0 (no pain) to 10 
(worst possible pain). The NRS is a simple pain rating 
scale represented as a single question about the patient’s 
pain. A score of 0 to 3 is rated as mild pain, a score of 4 
to 6 is rated as moderate pain, and a score of 7 to 10 is 
rated as severe pain.10 The NRS is one of the most com-
monly used pain scales and the preferred pain scale for 
the rating of pain by adult patients.10 In one particular 
study, a high test-retest reliability (r=0.96) and validity 
(correlations range from 0.86 to 0.95) were found for 
the NRS.11 The data from this scale are easily analyzed to 
yield useful results.

In section 3, questions addressed demographic, anes-
thesia, and surgical information. Using the medical record, 
the PI collected demographic data and information regard-
ing anesthesia medications, dosing during surgery, and 
procedural timings for admission, discharge, recovery, and 
dosing to the time of incision. Demographic information 
was limited to patient age and gender for comparison of 
findings. A list of medications used throughout the surgi-
cal experience was recorded to determine the equivalency 
of sedatives administered to each patient.

• Procedure. Patients presented to the surgeon for an 
examination before being scheduled for cataract surgery. 
The surgeon recommended the patient for troche-type 
or IV sedation based on the anticipated difficulty of the 
surgical procedure, as well as the patient’s health history 
and current medications. Based on the surgeon’s recom-
mendation, the CRNA formulated the anesthetic plan 
and presented the plan for approval by the patient during 
the informed consent process.

On the day of surgery, patients signed the appropriate 
consent for the cataract surgery. The PI explained the 
purpose and procedure of the study, answered questions 
about the project, and obtained a signed IRB-approved 
informed consent for participation in the project before 
initiation of the surgery. Following completion of all 
required paperwork, the patient was then moved to the 
preoperative area.

The patient was connected to the monitor for assess-

ment of baseline vital signs and continuous monitoring 
until discharge. The CRNA finalized the type of seda-
tion based on inclusion and exclusion criteria not using 
random assignment. If necessary, an IV catheter was 
placed at this time. Once all questions and preparations 
by the surgeons, registered nurses, CRNAs, and PI were 
completed, the operating surgeon updated the history 
and physical examination findings, verified the site of 
surgery, and signed the necessary consent forms. If a tro-
che-type sedative was indicated, the patient received the 
sublingual medication approximately 20 to 30 minutes 
before anticipated transfer into the operating room.

Once in the operating room, every patient received 
oxygen. The circulating nurse performed patient posi-
tioning and site preparation. Sedation was given by IV 
access at this point by the CRNA, or assessment of the 
need for additional sedation was made by the CRNA 
if the patient was receiving troche sedation. Once the 
surgeon arrived in the operating suite, a timeout was 
performed by all team members. Surgery then proceeded 
with constant monitoring by the CRNA, and changes in 
the sedation were made throughout the case as needed. 
Following surgery, the patient was transferred to the re-
covery area or postanesthesia care unit (PACU). At this 
time, the PACU nurse assumed patient care for recovery 
and discharge. Discharge instructions included a time for 
the postoperative visit the next day.

During the postoperative visit, the surgeon assessed 
the patient for any complications from the cataract 
surgery and performed an eye examination to record 
visual changes and progress. Participants responded to 
questions from the CST. The PI placed the completed 
questionnaire with the surgical center’s medical record 
number in a sealed envelope. The medical record number 
is specific to the surgery center and maintained for mul-
tiple patient visits. Patient information was coded to 
protect confidentiality throughout the process. If there 
were no apparent complications, a follow-up appoint-
ment was scheduled for 1 week later.

Results
Data were compiled into a dataset and analyzed using IBM 
SPSS version 24 (IBM Corp). Descriptive statistics sum-
marized findings regarding the sample and frequencies of 
outcome variables. Inferential statistics allowed compari-
son of data for those receiving troche or IV sedation.

• Sample. The total sample comprised 107 patients 
separated into 2 groups. One group (n=54) received 
IV sedation for cataract surgery and 1 group (n=53) re-
ceived troche sedation. In the IV group, there were more 
female (69%, n=37) than male patients (31%, n=17). 
Conversely, in the troche group, the gender differences 
were less, with 54% (n=29) male and 45% (n=24) female.

In the total sample of 107 patients, 31% (n=33) were 
less than 65 years of age, 31% (n=33) were 65 to 70 years 
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of age, and 38% (n=41) were greater than 70 years of 
age. Patients ranged in age from 44 to 83 years for the IV 
group and 47 to 80 years for the troche group. In both 
the IV (mean=67.76 years, SD=8.08 years) and troche 
(mean=68.12 years, SD=6.82 years) groups, the mean 
ages were similar without statistical significance.

• Symptoms Experienced During and After Sedation. 
Table 1 describes the frequencies of potential symptoms 
associated with patients undergoing cataract surgery who 
received different types of sedation by group. Although 
no patients in the troche group reported nausea during 
or after the procedure, 1 patient (1.9%) in the IV group 
did; this difference was not significant (χ2[df=1]=.991, 
P>.05). Conversely, no patients in the IV group reported 
dizziness during or after the procedure, yet 1 troche 
recipient (1.9%) reported dizziness following the pro-
cedure; this was also not significant (χ2[df=1]=1.028, 
P>.05). Although patients in both groups reported pain 
during the surgery, only 5.6% of patients in the IV group 
(n=3) and 3.8% of troche recipients (n=2) reported pain, 
which is not significant (χ2[df=1]=.191, P>.05). Of those 
reporting pain, troche recipients reported level 2 pain 
(n=2), and IV-group patients reported level 2 (n=2) and 
level 6 (n=1) on the NRS scale.

A χ2 test was conducted to examine whether there was 
a significant difference in the patient report of “feeling 
sleepy too long” postoperatively by each sedation group. 
Although there was not a statistically significant differ-
ence found (χ2[df=1]=1.230, P>.05), there was clinical 
significance noted in that 16.7% of IV sedation recipients 
(n=9) reported feeling sleepy too long vs 9.4% of troche 
sedation patients (n=5).

• Medication Dosing for Intravenous Sedation. Table 
2 describes the frequencies of the amount and type of 
medication patients received while undergoing cataract 
surgery using IV sedation only. Approximately half the 
patients in the IV group (46.3%) received fentanyl at a 
dose of 50 μg. The second most common dose received 
by patients (39%) was 100 μg. The remaining doses were 
far less frequent. Most patients dosed with midazolam 
received 1 mg (46.3%, n=25). The second most common 
dosing of midazolam was 2 mg at almost 39% (n=21). 

Table 1.  Frequencies of Symptoms by Sedation Type During and After Cataract Procedure

 Intravenous group Troche group 
Symptom (n=54), No. (%) (n=53), No. (%)

Nausea during the procedure

 Yes 1 (1.9) 0 (0)

 No 53 (98.1) 53 (100)

Nausea following the procedure

 Yes 1 (1.9) 0 (0)

 No 53 (98.1) 53 (100)

Dizziness during the procedure 

 Yes 0 (0) 0 (0)

 No 54 (100) 53 (100)

Dizziness following the procedure

 Yes 0 (0) 1 (1.9)

 No 54 (100) 52 (98.1)

Pain during the surgery

 Yes 3 (5.6) 2 (3.8)

 No 51 (94.4) 51 (96.2)

Sleepy too long following the procedure

 Yes 9 (16.7) 5 (9.4)

 No 45 (83.3) 48 (90.6)

Table 2.  Frequencies of Amount of Intravenous 
Sedation Patients Received 

Drug and dose Intravenous group 
 (n=54), No. (%)

Fentanyl, μg 

0 1 (1.8)

25 1 (1.8)

50 25 (46.3)

75 3 (5.6)

100 21 (38.9)

125 1 (1.8)

150 2 (3.7)

Midazolam, mg 

1 25 (46.3)

1.5 3 (5.6)

2.0 21 (38.9)

2.5 1 (1.9)

3.0 4 (7.4)
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Only 8 of the patients did not receive one of these doses.
• Medication Dosing for Troche Sedation. Table 3 de-

scribes the frequencies of the amount and type of medica-
tion patients received while undergoing cataract surgery 
using troche sedation. Most patients (n=36, 67.9%) 
received 2 midazolam-ketamine-ondansetron troches; of 
these, the majority (n=28, 53%) were 70 years of age or 
younger. The dosing of the troche sedation was deter-
mined by the age of the patients, medical history, and 
medications the patients were taking.

• Time Spent in Recovery. Table 4 describes the mean, 
standard deviation, and range of minutes for the pa-
tients in the recovery area following cataract surgery by 
sedation type. Both the IV and troche groups stayed in 
recovery an average of 6 minutes, with the troche group 
experiencing only slightly less time than those in the IV 
group (mean=6.24 vs 6.48 minutes).

Independent-samples t-tests were conducted to 
examine for differences between the recovery times of 
those who received troche (mean=6.25 minutes, SD=3.94 
minutes) vs IV (mean=6.48 minutes, SD=2.61 minutes) 
sedation. There was no significant difference between the 
2 groups (t[df=105]=0.677, P>.05).

• Time to Incision for Troche Recipients. The total time 
in minutes from the administration of troche to incision 
time for the patients receiving troche sedation varied 
from 20 to 73 minutes. The mean was 41 (SD=13.18) 
minutes. The medication was given in the preoperative 
area to reclined and monitored patients. Timing the med-
ication for a surgical incision can prove difficult, because 
any facility delays in transportation to the operating 
room and initiation of the procedure can risk decreasing 
the medication efficacy.

• Comparison of Comfort for First versus Second 
Cataract Surgery. Overall, 3 (5.6%) of the patients 
receiving IV sedation and 2 (3.8%) of those receiving 
troche sedation reported pain. There was no significant 
difference (t[df=105]=1.822, P>.05) between those re-
ceiving IV or troche sedation.

Further analysis of patient comfort in the first vs 
second cataract surgery revealed that most patients (n=64, 
59.8%) were undergoing their first cataract surgery and 
43 (40.2%) were undergoing their second cataract pro-
cedure. Of the 64 first cataract procedures, 63 reported 
no pain during the procedure (98.4%). Of the 43 people 
undergoing their second cataract procedure, 39 (90.7%) 
reported no pain during the procedure. Cross-tabulation 
of sedation received and the first or second cataract 
surgery revealed that 34 (64.1%) of the patients receiving 
troche sedation were first-time cataract surgical patients 
and 19 (35.8%) were having second cataract surgeries. 
Every patient who received troche sedation for their first 
eye reported no pain (0%); however, 2 troche recipients 
who were undergoing their second cataract surgery re-
ported pain. Fifty-four patients received IV sedation for 
their cataract surgery. Thirty patients (55.6%) received 
IV sedation for their first cataract surgery; however, only 
1 reported discomfort. Twenty-four patients (44.4%) re-
ceived IV sedation for their second cataract surgery, and 
only 2 reported experiencing pain.

Discussion
The patients (N=107) were eligible to receive either 
troche or IV sedation for cataract surgery. Fifty-four 
patients received IV sedation, and 53 received the troche 
alternative. Most patients were female (n=61, 69%). 
Patients from both groups received different dosing of 
sedatives used for troche or IV administration. Most of 
the troche recipients (68%) received 2 tablets of sedation, 
or 6 mg of midazolam, 50 mg of ketamine, and 4 mg of 
ondansetron, on average of 41 minutes before surgical in-
cision. This coincides with the time for peak plasma con-
centrations of sublingual ketamine found in one study 
to be effective at a median of 45 minutes.8 Additionally, 
this is similar to the IV peak effect of midazolam, found 
to be between 20 and 60 minutes.12 Nearly half (46%) 
of the patients in the IV sedation group received 50 μg 
of fentanyl and 1 mg of midazolam. These doses of both 
sedative options produced adequate levels of sedation 
for cataract surgery without any adverse hemodynamic 
changes noted in either sedation group.

Additionally, most patients reported no complaints of 
nausea, dizziness, pain, or excessively lengthy sleepiness 
for IV or troche sedation. A minimal number of patients 
receiving IV sedation reported experiencing nausea 

Table 3.  Frequencies of Amount of Troche Sedation Patients Received 
Abbreviations: K, ketamine; M, midazolam; O, ondansetron.

 Troche group 
Troche dose (n=53), No. (%)

1 tablet (M=3.0 mg; K=25.0 mg; O=2.0 mg) 12 (22.6)

1.5 tablets (M=4.5 mg; K=37.5 mg; O=3.5 mg)  5 (9.4)

2 tablets (M=6.0 mg; K=50.0 mg; O=4.0 mg) 36 (67.9)

Table 4.  Mean, Standard Deviation, and Range of 
Minutes Spent in Recovery

Group n  Mean, SD, Range

Intravenous 54 6.48, 2.61, 5.77-7.19
Troche 53 6.24, 3.94, 5.16-7.33
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during and after the procedure (n=1, 1.9%), experienc-
ing pain during the procedure (n=3, 5.6%), or feeling 
sleepy too long after the procedure (n=9, 16.4%). In 
comparison, patients receiving troche sedation reported 
experiencing dizziness after the procedure (n=1, 1.9%), 
experiencing pain during the procedure (n=2, 3.8%), or 
feeling sleepy too long after the procedure (n=5, 9.4%). 
Although the troche group spent less time in recovery 
(mean=6.25 minutes, SD=3.94 minutes) than the IV 
group (mean=6.48 minutes, SD=2.61 minutes), the dif-
ference was not significant (t(df=105)=0.677, P>.05). In 
conclusion, the results show comparable experiences for 
both groups with equivalency in patient comfort among 
both women and men. Troche sedation provides an effec-
tive alternative anesthesia technique for cataract surgery. 
Noteworthy, in a rare emergency situation, having no IV 
access might result in negative patient outcomes or at 
minimum a delay in treatment of adverse events.

Sedation techniques were equivalent and effective 
for those experiencing first or second cataract surgeries. 
During the study, almost 60% of the patients had their 
first cataract surgeries. Only 1 participant, who received 
IV sedation, reported pain during the first cataract 
surgery. For second cataract surgeries, equal numbers 
of patients from the troche (n=2) and IV (n=2) sedation 
groups reported pain. Consistent with other research, 
more patients reported perceived pain with second cata-
ract surgeries. In a prospective, randomized clinical trial, 
patients reported a second phacoemulsification surgery 
as more painful.13 Moreover, 90% of patients undergoing 
cataract surgery report that surgery on the second eye is 
different from the first procedure, even when both surgi-
cal procedures were the same.7

This study did have several limitations. The study 
categorized all cataract procedures as the same procedure 
without allowing for variations in the specific surgery 
performed. Most cases were merely a cataract excision 
with implantation of a new intraoperative lens. In some 
instances, the cases were more stimulating by involving 
additional procedures, for example, femtosecond laser 
(LenSx, Inova, or Ziemer, Ziemer USA) incision and soft-
ening of the cataract or piggyback lens implantation. All 
cases were included in the study.

Conclusion
The findings support troche sedation as an effective and 
equivalent alternative to IV sedation in cataract surgery. 
As evidence of this troche-type sedative effect is revealed 
in future studies, this anesthetic option could poten-
tially have useful applications in other types of MAC. The 
findings from this project could be used to expand the 
use of midazolam-ketamine-ondansetron troche where 
applicable, potentially for use in sedation for different 
anesthetics, including for gastrointestinal, dermatologic, 
or podiatric procedures. Cost is always a concern for any 

new adjunct in health care. At the time of this project, the 
cost of 2 troches was $30. The cost of IV sedation at the 
surgery center for this study, including a single IV inser-
tion attempt and sedation with midazolam and fentanyl, 
totaled approximately $13. The cost for IV sedation does 
not take into account the time for a trained individual to 
initiate catheter placement or the additional cost of mul-
tiple IV attempts. Intravenous catheter placement pre-
operatively can be difficult and time-consuming, not to 
mention uncomfortable for the patient. There is potential 
for a decreased preoperative preparation time as well as 
postoperative discharge time for troche sedation.
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