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Abstract

Background: Outpatient laparoscopic cholecystectomy has proven both safe and feasible and is widely accepted as surgical treatment of symptomatic cholelithiasis.
The aim of this study was to identify reasons for unanticipated hospital admission as well as readmission within 30 days after outpatient laparoscopic cholecystectomy.

Methods: Patients who underwent outpatient laparoscopic cholecystectomy during a 3-year period at Herning Regional Hospital were identified and data collected
from the patients” electronic case records.. Information about biographical data, indication for surgery, the surgical procedure and outcome was extracted. Statistical
analysis was made using x> test, Fisher’s exact test and Student’s t-test.

Results: A total of 441 consecutive patients were included in the study. 337 (76%) were female and 104 (24%) were male. The median age was 45 years and median
BMI was 275. All patients had ASA-score I or II. 434 patients were operated due to symptomatic cholelithiasis alone. Other indications were formerly verified
episodes of cholecystitis, choledocholithiasis or pancreatitis, and a few patients were operated due to gallbladder polyps. Median operating time was 69 minutes.
5 patients (1%) needed conversion to laparotomy during surgery. Excluding these did not affect the median operating time. 72 patients (16%) were unexpectedly
admitted to hospital postoperatively mainly due to intraoperative placement of a suction drain, excessive postoperative pain and postoperative nausea and vomiting.
Operating time was found to be the only significant predictor of unanticipated admission (P<0,001). Median duration of hospitalization for these patients was 1
day and 15 patients (21%) were discharged later at night on the day of surgery. Pain, haematoma/bleeding and choledocholithiasis were the main reasons for the 29
patients (7%) being readmitted within 30 days past surgery. Eight patients needed subsequent laparoscopic re-surgery.

Conclusion: Reducing the use of suction drains as well as actions to reduce postoperative nausea and vomiting may decrease the rate of unanticipated admissions
after outpatient laparoscopic cholecystectomy. Furthermore prolonged opening hours in the outpatient clinic or future scheduling of outpatient laparoscopic

cholecystectomies for morning operation times only may decrease the rate of unexpected admissions of short duration.

Background

Since the first laparoscopic cholecystectomy (LC) was performed
in 1985 this operation has become widely accepted and is now
the standard operation for surgical treatment of symptomatic
cholelithiasis [1]. The LC patients have a shorter hospital stay and
less pain postoperatively compared to patients treated with open
cholecystectomy (OC) [2]. The many years of experience with the
LC have resulted in increasingly more patients being operated in an
outpatient setting and several studies have proved this to be both safe
and feasible [3-5]. At Herning Regional Hospital, Denmark, outpatient
LC is also offered to patients, who are judged fit for this procedure.
However, some patients scheduled for outpatient LC will experience an
unanticipated admission to a hospital ward after the procedure or will
be re-admitted to the hospital during the early postoperative period.
More studies have tried to identify factors influencing this problem
including conversion to OC, operating time, intraoperative placement
of a suction drain, excessive postoperative pain, urine retention, nausea/
vomiting, haematoma, infection, acute pancreatitis etc [6-9]. The aim
of this retrospective study was to identify the reasons for unexpected
admission as well as re-admission for patients who underwent LC as an
outpatient procedure.

Patients and methods

Patients, who underwent LC as an outpatient procedure during a
three year period at Herning Regional Hospital were retrospectively
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identified using the hospital’s electronic registration system. Patients
selected for outpatient LC should meet certain criteria defined by the
Department of Anaesthesiology (Table 1).

The operations were performed in the of clinic, which located within
the hospital has its own operating rooms and its own recovery rooms. If
patients — for whatever reason — were not capable of going home, when
the department closes at 17 PM, they were admitted to a hospital ward.
Data were extracted from the patients’ case files, including biographic
data (gender, age, BMI, ASA-score), information about the indication
for surgery, the surgical procedure (operating time, conversion to OC)
and outcome (unexpected admission and/or readmission within 30
days post-surgery and the reasons for these events as well as the length
of hospitalization).

For statistical calculations of proportions the x2-test with Yates’
correction for discontinuity was applied. If the expected number was
less than five, Fisher’s exact test was used. For continuous variables
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Student’s t-test or Mann-Whitney’s U -test was used, when appropriate.
The level of significance was 0.05. Data are presented as medians unless
otherwise indicated.

Results

A total number of 441 consecutive patients were included in the
study (Figure 1).

Biographical data can be seen in Table 2.

All patients had ASA score I or II, and indications for
cholecystectomy are listed in Table 3.

Most patients had only symptomatic cholelithiasis (pain attacks).
Twenty patients had previously had an episode of cholecystitis and
17 patients had experienced episodes of stones in choledochus prior
to surgery. Two of the 441 patients did not full-fill the criteria for
outpatient surgery, but this did not influence the overall results.

The median operating time was 69 minutes and 5 patients (1%)
had their operation converted from LC to OC. Reasons for conversions
were unclear anatomy (n = 2), adhesions (n = 2) and bleeding (n = 1).
When excluding these 5 patients the median operating time remained
69 minutes.

Unanticipated admission

Seventy-two patients (16%) experienced an unexpected admission
after surgery, but 15 of these (21%) were discharged from the
ward later on at night the same day. Table 4 lists the indications for
cholecystectomy in those patients unexpectedly admitted after surgery.
Twenty patients were scheduled for LC due to prior cholecystitis and 6

three reasons for unexpected admission were intraoperative placement
of a suction drain, excessive postoperative pain and dizziness /nausea /
vomiting also known as postoperative nausea and vomiting (PONV).
Five patients needed laparoscopic re-surgery. Four of those were
operated due to bleeding and the ifth due to an aberrant bile duct
resulting in cholascos. Patients unexpectedly admitted after surgery
had a median stay at the hospital of 1 day. Table 6 and 7 compares the
patients who experienced unexpected admission to those discharged
after surgery as planned in relation to age, BMI and operating time.
Analysis of variance (ANOVA) showed that operating time was
statistically significantly associated with unexpected admission
(P<0,001), whereas age and BMI were not.

Table 1. Department of anaesthesiology - Criteria for outpatient LC

Expected operating time less than 75 minutes

Age above 2 years
ASA-score I, II or stable IIT
Well cooperating patient or relative

Possibility to be picked up after surgery

Post-surgery surveillance for at least 24 hours by an adult relative

No anamnestic history with complications in relation to anaesthesia

Table 2. Biographic data (n=441)

Variable n %
Gender
Female 337 76
Male 104 24
Total 441

Age median (range) 45(12-77)

(30%) of these were admitted unexpectedly after surgery. However, this BMI median (range) 27,5 (16,3-44,5)
was not statistically different from patients having performed LC with ASAsscore
other indications (P=0,6). ! 292 66
11 149 34
Reasons for unexpected admission are listed in table 5. The top- Total 441
Included:
Fatients who
underwent LC as an
outpatient procedure
n=441
Remained .
hospitalized - :::_‘::""
unr:tr;l:dl,v n = 369
m=1 n=2I8

Uneventiul after Readmission within Uneventiul after
unexpected 30 days alter dincharge
admission SUrgery n=341

n=T71 n=219

Figure 1. Flow chart
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Table 3. Indication for cholecystectomy

Indications* n
Symptomatic cholecystolithiasis 434
Cholecystitis 20
Choledocholithiasis 17

Pancreatitis 9

Gallbladder polyp 4

Table 4. Indication for cholecystectomy in those unexpectedly admitted

Indication* n (admitted) Total %
Only symptomatic cholecystolithiasis 63 399 16
Cholecystitis 6 20 30
Choledocholithiasis 3 17 18
Pancreatitis 1 9 11
Polyp 1 4 25

Total 74 449

*One patient may have more than one indication for unexpected admission

Table 5. Reasons for unexpected admission

Reasons for unexpected admission (n=72)* n % (of unexpected admitted)
Suction drain 16 22
Excessive pain 15 21
PONV 24 33
Bleeding 9 13
Other 9 13
Time of day 6 8
Conversion to OC 5 7
Wish of the patient 4 6
Urineretention 3 4
Lack of person to 24-hour surveillance 2 3

Total 93

*One patient may have more than one reason for unexpected admission

Readmission

Within 30 days past surgery 29 patients (7%) were readmitted.
Table 8 lists the reasons for readmission of which pain; haematoma/
bleeding and choledocholithiasis were the more frequently reasons.
Most patients were treated conservatively but the 5 patients with
choledocholithiasis had the stones extracted via endoscopic retrograde
cholangiopancreatography (ERCP). Three patients needed laparoscopic
re-operation, one of these due to bleeding and in two cases due to
aberrant bile ducts resulting in cholascos. A fourth patient had a port
site infection at the umbilicus and had the wound opened.

ANOVA revealed no statistically significant findings in relation
to age, BMI, or operating time between patients readmitted and those
who were not.

Discussion

In the present study 16% of the patients scheduled for outpatient
LC were not discharged after surgery as planned, which is comparable
to the findings in other studies [1,7,10]. However, 21% of these -
mainly staying in hospital due to excessive pain or PONV that could be
controlled within a few hours — were discharged later on the same day.
These admissions could probably have been avoided if the patients had
been operated earlier in the day or if the outpatient department had
longer opening hours. One study found a significant risk of unexpected
admission after LC when operation started later than 1:00 PM [11].
As an alternative to prolonged opening hours the future outpatient
LC could be scheduled for the mornings only in order to reduce the
number of unexpected admissions of short duration.
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In the 79% of patients not being sent home as planned, the main
reasons for staying in hospital included intraoperative placement of a
suction drain, excessive pain and PONV.

The reasons for placing a suction drain have not been investigated
in this study. However, in some cases, it is possible that the use of
suction drain could have been avoided resulting in a higher chance
of same day discharge as planned. Akoh et al. [12] find the placing
of a suction drain to be the most frequently reason for unexpected
admission after LC. They suggest different alternatives such as the use
of a topical trombotic agent, Floseal, if there is oozing from the liver as
well as thorough lavage in the presence of bile spillage in order to avoid
the use of suction drains. Implementing these alternatives to a higher
degree may decrease the unexpected admission rate for outpatient LC.

PONV has proved to correlate with duration of anaesthesia as
well as the total amount of carbon dioxide insufflated [10], and a long
operating time therefore increases the risk of PONV. In some studies
[8,10], PONV has been shown to be a frequent reason for unexpected
admission after LC and it is emphasized that actions to reduce the
risk of PONV must be done in order to increase the success rate of
outpatient LC [8,10]. Using lower insufflation pressures during LC
as well as complete deflation of the peritoneal cavity after LC may
bring better control of PONV [8,10]. These actions may reduce the
unanticipated admission rate following outpatient LC.

Operating time was in the present study found to be the only
significant predictor for unexpected admission, which has been found
also in at least one other study [9]. Details about circumstances that

Table 6. Comparison between unexpectedly admitted and discharged patients

Variables n Mean SD

Age
Discharged 369 45,8 14,4
Unexpected admitted 72 42,6 14,1
Total 441 453 14,4

BMI
Discharged 369 27,68 4,71
Unexpected admitted 72 27,76 5,15
Total 441 27,69 4,78

Operating time (minutes)

Discharged 369 69,8 25,0
Unexpected admitted 72 97,4 39,7
Total 441 74,3 29,7

Table 7. ANOVA (unexpected admitted/discharged patients)

Variables Sum of Squares df Mean Square F Sig.
Age 634,878 1 634,878 3,076 80
BMI 0.481 1 0.481 0.021 0.885

Operating time 46096,056 1 46096,056 59,290 P <0,001
Table 8. Reasons for readmission
R for read (n=29)* n % (of readmitted)
Pain 21 72
Haematoma/bleeding 7 24
Choledocholithiasis 5 17
Infection 4 14
Nausea/vomiting 3 10
Pancreatitis 3 10
Cholascos 2 7
Other 2 7
Total 47

*One patient may have more than one reason for readmission
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may have an impact on the operating time have only been sparsely
investigated. Akoh et al. [12] looked into the experience of the surgeon
in relation to operating time and outcome. They found a statistically
significant longer operating time for inexperienced surgeons compared
to senior surgeons, but no differences in outcome were found. In the
present study this comparison could not be done as the less experienced
surgeons often got assistance from a senior colleague during a shorter
or longer part of the operation and this has not always been recorded
in the patients’ case files. However, there may be a greater number of
unexpected admissions among patients operated by less experienced
surgeons due to a longer operating time in these cases. Other factors
influencing operating time are adhesions particularly due to former
attacks of acute cholecystitis or earlier abdominal operations. Details
about abdominal operations prior to LC were not investigated in
this study. Adhesions due to former surgery may account for longer
operating time and hence, a higher risk of unexpected admission after
LC. It may be of value to investigate this matter more thoroughly for
a better selection of patients fit for outpatient surgery in the future.
Almost a third of patients having a former episode of acute cholecystitis
experienced unexpected admission after surgery. Although not
significantly associated in this study, maybe due to the small number,
it is thought that previous episodes of acute cholecystitis gives a higher
degree of complication to the surgery increasing the risk of prolonged
operating time and therefore a higher risk of unexpected admission.

The conversion rate of 1% found in this study is similar to those
found in other studies [4,11,13]. Median operating time was not
affected by the operations being converted hence it did not influence
the result that operating time was a significant predictor of unexpected
admission. The conversion rate is acceptable as the daily scheduled
operating programme was followed without postponements and not
influencing the risk of unexpected admissions due to delays.

The current study finds a readmission rate of 7% mainly due to
pain, haematoma/bleeding and choledocholithiasis. The majority
were treated conservatively with few episodes of major complications
needing intervention such as laparoscopic re-surgery or stone
extraction with ERCP. The results are comparable to those found
in other studies [1,4,7,8,13]. Boehme et al. [6] have looked into the
relation between co-morbidity and postoperative resource utilization
after LC and OC finding that certain comorbid conditions significantly
increase utilization of postoperative resources including readmissions.
In this study the patients had only ASA-score I and II hence no major
comorbidity. Therefore conclusions regarding comorbidity and the
risk of postoperative admission are beyond the scope of this study.

In this study a total of 9 patients (2%) required subsequent re-
surgery after LC. Although literature concerning this matter is sparse,
one study found 2 out of 164 patients (1%) needing re-surgery [7] after
LC suggesting that the rate found in this study is acceptable. However,
4 of the unexpectedly admitted patients were re-operated shortly after
the original operation due to bleeding, and paying more attention to
the haemostasis at the end of the surgery could be beneficial for the rate
of re-surgeries needed after LC.

Limitations

This was a retrospective cross sectional cohort study, which may
complicate interpretation of cause-effect relationships, and it does
not always allow collecting all desirable data. It would have been
appropriate to know details about the charge and experience of the
individual surgeons, and which preventive measures had been taken to
avoid bleeding, excessive pain and PONV. Furthermore some results
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showed a trend without reaching statistical significance, which might
have turned out differently if the study had included more patients.
Also it would have been relevant to look into the indications for the
placement of suction drains, but that was beyond the scope of this study.

Conclusion

Operating time was found to be the only independent predictor of
direct admission after outpatient LC. The use of intraoperative suction
drains and PONV were frequent reasons for unanticipated admission.
Actions to reduce these factors may be favourable in relation to
lowering the rate of unexpected admissions after outpatient LC.

Prolonged opening hours at the outpatient clinic may reduce the
number of patients being unexpectedly admitted after outpatient LC.
Alternatively outpatient LC should be scheduled for the mornings only
to improve the rate of same day discharge.
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