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Background and Objectives In head and neck reconstructive surgery, the stability of vital
signs is important for patient recovery and flap outcome. We aimed to determine the better se-
dation protocol by comparing two protocols, namaely, midazolam/morphine (MM)-based and
remifentanil (RF)-based sedation protocols, in the immediate postoperative settings of head
and neck reconstructive surgery.

Subjects and Method  We retrospectively reviewed the medical data of patients who under-
went reconstructive surgery after the ablation of head and neck cancer involving MM sedation
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P (n=34) or RF sedation (n=28). Parameters related to vital signs, flap outcomes, occurrence of de-
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Midazolam/morphine sedation protocol

Remifentanil sedation protocol

Admission to ICU

Admission to ICU

Start Start
IV bolus midazolam 3 mg over 5 min

Remifentanil 0.1 ug/kg/min

'

v

Titration: Titration:

Target sedation level: RASS score=0 or —1

If RASS>1,
Add midazolam 0.05 mg/kg/hr
Maximum dose: 0.1 mg/kg/hr

If RASS =1,

Target sedation level: RASS score=0 or —1

Add remifentanil 0.05 pg/min (over 5 min)

Maximum dose: 0.25 ug/min

v

Maintenance Maintenance

Midazolam 0.02-0.1 mg/kg/hr+

Remifentanil 0.1-0.2 ug/kg/min

morphine 3—5 mg/hr

v

% Next morning (7 AM)

Next morning (7 AM) Stop (tapering)

Stop (tapering)
Reduce midazolam (rate 1 mg/hn+ fill recovery
morphine (rate 1 mg/hr) till recovery

IV bolus

Reduce remifentanil (rate 0.1 ug/30 min)

Before stop, hydromorphone HCL 1 mg

Fig. 1. Sedation protocols used in the
study. Midazolam and morphine se-
dation protocol (A). Remifentanil se-
dation protocol (B). RASS: Richmond
agitation sedation scale. ICU: inten-

sive care unit.
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Fig. 2. Changes of vital signs and measurement of variation. Representative plot of systolic (SBP) and diastolic blood pressure (DBP)
during MM-based sedation. The frequency (No./day) of BP fluctuation more than 20 mm Hg (asterisk, frequency=4 in this case) was
recorded (A). Change of blood pressure in RF-based sedation (B). Variation of heart rate (HR). The black circles indicate data of MM-
based sedation and the open circles indicate data of RF-based sedation (C). MM: midazolam/morphine, RF: remifentanil.
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Table 1. Subject characteristics

MM group (n=34) RF group (n=28) p value

Age (mean+SD, yrs) 56.6+14.2 53.1+10.4 0.28
Gender (M:F) 19:15 21:7 0.12
ASA score 1.63+£0.55 1.58+0.55 0.86

1 15 13

2 17 14

3 2 1
Underlying disease

Hypertension (Y:N) 15:19 8:20 0.29

Diabetes mellitus (Y:N) 27:7 25:3 0.49

Heart disease (Y:N) 0:34 1:27 0.45
Tumor staging (TNM)

T1/12/73/T4a 8/6/7/13 7171519 0.60

NO/NT/N2/N3 15/5/14/0 12/8/71 0.30
Neck dissection 0.53

None 0 4

One side, selective 12

One side, comprehensive 13 10

Both sides 9
Defect sites 0.45

Oral cavity 28 19

Oropharynx 3

Larynx & hypopharynx 0 1

Sino-nasal cavity 2 0

Others 1 4
Defect size (mean+SD, cm?) 11.2+4.5 12.7+4.1 0.63
Type of flap 0.83

Anterolateral thigh flap 9 8

Radial forearm flap 22 19

Fibular flap 3 1
Tracheotomy (No., %) 13 (38.2%) 9 (32.1%) 0.62
Operation time (mean+SD, min) 682+137 651+158 0.13

ASA: American Society of Anesthesiologists physical status classification system, MM: midazolam/morphine, RF: remifentanil, SD:
standard deviation, TNM: Tumor-Node-Metastasis

Table 2. Comparison of hospital stays and flap outcomes between two groups

MM group (n=34) RF group (n=28) p value
Duration of care
ICU stay (mean+SD, hours) 49.4+16.3 43.8+13.1 0.44
Duration of sedative drug usage (mean=SD, hours) 13.0+£3.9 12.5+3.2 0.50
Total hospital stay (mean+SD, days) 26.3+13.1 21.5+9.1 0.22
Flap outcomes
Flap failure rate 14.7% (5/34) 7.1% (2/28) 0.44
Total failure (No.) 3 1 0.62
Partial failure (No.) 2 1 1.00

MM: midazolam/morphine, RF: remifentanil, ICU: intensive care unit, SD: standard deviation
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Table 3. Variation of vital signs and need of medications

MM group (n=34)

RF group (n=28) p value

Vital signs
BP (frequency of more than 20 mm Hg above or below mean BP) 4.74/day, SBP
1.15/day, DBP
HR (No. of subjects with HR variation of more than 20/min) 8/34 (23.5%)
Medical call from attending nurses (due to the instability of vital signs) 1.35/day
Medications
Extra medication beyond routine prescription (frequency) 1.53/day
Antipsychotic drug usage for deliium management (No. of subjects) 3/34 (8.8%)

1.58/day, SBP 0.005
0.79/day, DBP 0.17
4/28 (14.3%) 0.36

0.71/day 0.035
1.14/day 0.38
3/28 (10.7%) 1.00

SBP: systolic blood pressure, DBP: diastolic blood pressure, MM: midazolam/morphine, RF: remifentanil, BP: blood pressure, HR:

heart rate
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