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Low admittance rate after ambulatory
laparoscopic surgery
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ABSTRACT

INTRODUCTION: Reducing intra-abdominal pressure from
12 mmHg to 6-8 mmHg during laparoscopy may reduce pain
after minor laparoscopic procedures. We hypothesised that
post-operative pain following ambulatory laparoscopic
surgery was a limiting factor for day surgery. The primary
aim of the study was to analyse risk factors for hospital
admittance following laparoscopic ambulatory surgery.
METHODS: In this explorative prospective uncontrolled
study, patients were included consecutively from 1June
2013 to 31 March 2015 in an ambulatory setting using a
standardised anaesthetic and post-operative multimodal
analgesic regimen. Patients underwent the following three
surgical procedures: laparoscoscopic cholecystectomy and
laparoscopic inguinal and umbilical hernia repair. In the
post-anaesthesia care unit, pain was repeatedly recorded
using a visual analogue scale. The need for intravenously
administered on-demand Sufentanil was registered. The
main reason for admittance to hospital was registered in a
structured questionnaire.

RESULTS: A total of 1,212 consecutive patients were
included. Post-operative pain was the main reason for
admittance in 14 patients, and g7% of all patients were
discharged after a median of 5 h post-operatively (range:
0.4-5.0 h).

CONCLUSION: In patients undergoing ambulatory
laparoscopic surgery using a perioperative multimodal
analgesic regimen, pain was the limiting factor for discharge
in 1% of patients operated in an ambulatory set-up.
FUNDING: none.

TRIAL REGISTRATION: Danish Data Protection Agency:
2012-58-0004, Danish Health Authority: 3-3013-1435/1,
Clinicaltrial.gov: NCTo2782832.

Early post-operative pain may be a limiting factor for
discharge after ambulatory laparoscopic surgery, re-
quiring procedure-specific analgesic treatment regi-
mens and possibly even a change in surgical routines
[1, 2]. Based on previous trials, it was suggested to
lower the laparoscopic pressure from the standard 12
mmHg to 6-8 mmHg to minimise post-operative pain
and thereby ensure a satisfactory ambulatory discharge
rate [3-6].

We conducted the present explorative study on pa-
tients undergoing routine ambulatory laparoscopic sur-

gery using a multimodal analgesic regimen and a
standard 12 mmHg laparoscopic pneumoperitoneum
and no standard use of neuromuscular blockade. We
hypothesised that post-operative pain following ambu-
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latory laparoscopic surgery was a limiting factor for
ambulatory surgery. The primary aim of the study was
to analyse risk factors for hospital admittance following
laparoscopic ambulatory surgery and the secondary
aim was to assess the discharge rate.
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METHODS

Patients underwent the three following surgical pro-
cedures: laparoscopic cholecystectomy and laparo-
scopic inguinal and umbilical hernia repair. From

1 June 2013 to 31 March 2015, patients were included
in this uncontrolled prospective study. The STROBE
guidelines for reporting observational studies were fol-
lowed. Consecutive patients of American Society of
Anesthesiologists Physical Status (ASA) I-II were in-
cluded. Prior to study start, it was decided that ASA IIT
patients would be evaluated individually before ambu-
latory surgery. Patients with obstructive sleep apnoea,
known difficult airways, a BMI > 40 kg/m?, preopera-
tively stated social/logistic reasons and patients with
previous drainage of the gallbladder and major upper
abdominal surgery were excluded from ambulatory
operation.

Pain at rest was registered repeatedly on a visual
analogue scale (VAS: 0 = no pain, 10 = worst imagin-
able pain) during the the post-anaesthesia care unit
(PACU) stay and sufentanil was administered until VAS
was < 3 and < 5 during coughing or mobilisation. Only
the maximal VAS was registered in the PACU. Data
were registered prospectively in a local hospital and
ambulatory surgery database. Discharge criteria from
the PACU were structured and based on level of activ-
ity, post-operative nausea and vomiting, pain, vital
signs and perioperative complications [7]. The closing
time of the department was 6 PM.

The anaesthetic and analgesic regimens were
standardised and study variables were defined before
commencing the study. Surgery was performed under
general anaesthesia induced with intravenously ad-
ministered propofol 2-3 mg/kg and remifentanil 0.5
ng/kg/min. Intubation was used for airway manage-
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ment, and neuromuscular blockade with suxamethon

1 mg/kg was only used on specific indications (gastro-
oesophageal reflux or hiatal hernia). Anaesthesia was
maintained with continuous infusion of propofol 4-6
mg/kg/h and remifentanil 0.25-0.5 pg/kg/min.
Normothermia was maintained with warmed forced
air. Intraoperative fluid replacement was 0.9% saline
(15 ml/kg/h). Additional neuromuscular blockade dur-
ing the procedure with mivacurium 0.2 mg/kg was ad-
ministered on surgeon’s request and repeated as neces-
sary. Neuromuscular blocking agents were monitored
using the train-of-four ratio. The multimodal analgesic
treatment included preoperative intravenous dexa-
methasone (16 mg), tablet paracetamol (1 g) and ibu-
profen (400 mg), perioperative trocar incision local an-
algesics infiltration (40 ml ropivacaine 7.5 mg/ml (300
mg) and post-operative intravenous sufentanil 5 g in
the PACU. Transversus abdominis plane block or ilio-
inguinal block was not used. At discharge, patients
were prescribed paracetamol 1 g 1 X 4, ibuprofen 400
mg 1 X 4 and morphine 10 mg as needed for the fol-
lowing three days.

If the patient was not ready for discharge, the main
reason (only one reason was allowed) was registered in
alog and confirmed by the patients in a structured
interview. Re-admittance was defined as return to the
hospital within the first 24 h after discharge. All other
patients were contacted the morning after their dis-
charge using a standardised questionnaire [8], but a
systematic follow-up after 24h was not performed.

Statistics

Data were reported by frequency distribution including
95% confidence intervals as appropriate. Medians
(range) and numbers/percentages of patients are re-
ported as appropriate.

Trial registration: Danish Data Protection Agency:
2012-58-0004, Danish Health Authority: 3-3013-
1435/1, Clinicaltrial.gov: NCT02782832.

RESULTS
A total of 1,212 consecutive patients were included in
the analysis, and all referred patients were eligible for
ambulatory surgery. The anaesthesia details are out-
lined in Table 1. All patients followed the standard
multimodal analgesic regimen as planned. A total of
71 patients (6%) and 26 patients (2%) needed neuro-
muscular blockade during intubation and surgery, re-
spectively, and no patients received reversal agents.
Pain scores and sufentanil administration are
shown in Figure 1. The median maximal VAS score
during the PACU stay was three (range: 0-10), 208 pa-
tients (17%) scored VAS > 5 and 549 patients (45%)
received = 1 dose of sufentanil. In all, 46 patients (4%)
were admitted to the hospital for one night and 1,166
patients (96%) were discharged after a median stay of
70 min (range: 20-300 min) (Table 1). In 14 patients
(1%), pain was the main reason for admittance (Figure
2). Other reasons for hospital admittance were social-
logistics (0.8%, n = 10), medical (0.5%, n = 7) and
nausea/vomiting (0.2%, n = 3) (Figure 2). Two pa-
tients (1%) had intraoperative complications (common
bile duct injury (n = 1) and severe neuropathic pain
immediately after hernia repair due to mesh fixation
tacks. The involved tacks were laparoscopically re-
moved the same day (n = 1)). None of the discharged
patients were readmitted to the hospital within the first
24 post-operative hours.

DISCUSSION

This prospective study using a multimodal analgesic
regimen showed that pain was very rarely the limiting
factor for not being discharged after ambulatory lapa-

E TABLE 1

Baseline characteri-

Cholecystectomy Groin hernia repair ~ Umbilical hernia repair ~ Accumulated
stics and perioperative (N=667) (N =467) (N=78) (N=1212)
variables during a_mbu- Baseline
f;z::t'iizzfc’swp'c Age, median (range), yrs 48 (19-83) 54(19-87) 52 (22-78) 51(19-87)
Female/male, n 511/156 91/376 27/51 629/583
ASAI/1I/1IT, n 333/329/4 275/18715 27/51/0 635/567/9
Perioperative
Surgical time, median (range), min 55(19-216) 48 (22-163) 42 (20-84) 51(19-216)
Anaesthetic time, median (range), min 92 (55-257) 87 (55-196) 81.5(55-130) 89.5 (55-257)
Propofol dose, median (range), mg 580 (270-6,120) 575 (180-1,300) 550 (330-1,135) 570 (180-6,120)
Remifentanil dose, median (range), pg 2,760 (180-10,800) 2,640 (520-8,460) 2,700 (1,350-5,910) 2,700 (180-10,800)
Intubation/LM, n 572195 453/14 78/0 1,103/109
PACU time, median (range), min 80 (25-300) 60 (20-240) 70 (30-200) 70 (2-300)
ASA = American Society of Anesthesiologists Physical Status; LM = laryngeal mask; PACU = post-anaesthesia care unit.
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g FIGURE 1

A. Whisker plot (median with range) of maximal visual analogue
scale (VAS) scores of pain intensity during repetitive registrations
at rest (n = 1,212). B. Percentages of patients with a VAS score > 5
(with 95% confidence intervals). C. Percentages of patients re-
ceiving 2 1 opioid doses during the post-anaesthesia care unit
stay (n = 1,212) (with 95% confidence intervals).
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I: laparoscopic cholecystectomy (n = 667), II: laparoscopic groin hernia
repair (n = 467); Ill: laparoscopic umbilical hernia repair (n = 78); IV: all
patients (N =1,212).

roscopic surgery. Out of the 1,212 patients, only 14 pa-
tients (1%) were admitted due to post-operative pain
and 50% of all patents were discharged within 70 min-
utes. Opioid use and pain scores between laparoscopic
cholecystectomy, inguinal, or umbilical hernia repair
did not differ significantly. The level of the VAS pain
scores in the first post-opeative hours in the PACU were
comparable with results reported from other studies
[1]. The surprisingly low number of admittances due to
pain may be attributed to the use of a multimodal anal-
getic regimen including preoperative dexamethason,
which is in line with reports from earlier studies [9].
Conventional standard laparoscopic surgery is per-
formed with an intra-abdominal pressure of 12 mmHg.
Earlier studies have suggested that lowering the intra-
abdominal pressure from 12-14 mmHg to 7-8 mmHg or
even to a gasless technique may have a clinically im-
portant impact on post-operative pain after laparo-

u FIGURE 2

Percentage of all patients (N = 1,212) and main reasons for their

admittance to hospital after ambulatory laparoscopic surgery

(cholecystectomy (n = 667), groin hernia repair (n = 467), and

umbilical hernia repair (n = 78)).

%
45—
4.0
3.5
3.0
2.5
2.0

0.0

PONV = post-operative nausea and vomiting.

scopic standard surgical procedures [3-6, 10]. The dis-
advantage of lowering the pressure is that surgical
space conditions are then deficient. To counteract com-
promised surgical dissection and thereby surgical
safety, deep relaxation has been suggested [11-17]. To
ensure safe surgery during a lower pressure, the com-
promised surgical space conditions are improved by us-
ing a deep neuromuscular blockade. Reversal is import-
ant to ensure as fast a preparation time as possible
between the usually short-lasting ambulatory surgical
procedures [11-17], although evidence for this seems
conflicting [18]. Characteristically, none of the above-
mentioned randomised trials used optimised multi-
modal analgesic treatment regimens according to avail-
able evidence [19].

The main limitation of the present study is that it is
neither randomised nor controlled. However, to sug-
gest another RCT on low pressure versus 12 mmHg
(the gold standard) to reduce the pain and discharge
rate would require more than 1,000 patients in each
study arm to demonstrate an effect on the high dis-
charge rate, as demonstrated in the present study. The
PACU pain registrations were limited to assessing VAS
pain at rest and during coughing and mobilisation be-
fore discharge. Preoperative VAS registrations were not
part of the standard registrations, and follow-up did
not include registration of re-admittance at other hos-
pitals. Regarding the latter, only a minority of patients
would probably seek admittance to an alternative hos-
pital after an ambulatory operation. On the other hand,
the study was relatively large, including more than
1,000 patients, which supports the findings of the
study. Another strength of the study was its prospective

Dan Med ] 66/6 > June 2019 >



DANISH MEDICAL JOURNAL

nature with standardised anaesthetic and analgesic
regimens.

CONCLUSION

In 1,212 patients undergoing ambulatory laparoscopic
surgery with a routine pneumoperitoneum of 12
mmHg and a multimodal analgesic regimen, only 1%
were admitted overnight due to pain.
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