Risk factors for acute cholecystitis
and for intraoperative complications
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Risk factors for acute cholecystitis and for intraoperative complications

BACKGROUND: Acute cholecystitis is still frequent in emergency surgical departmentsi, As’ surgical technique, nowadays
laparoscopy is widely used and with low complications and with low postoperative morbidizy.

MATERIAL AND METHODS: We perform an analytical study about the safety of laparescopic surgery in patients with acute
cholecystitis in a single Surgical Department with an experienceNgf over 20%years imylaparoscopic surgery. We included
193 patient admitted in our department during 2014%and 2015.

Resurrs: Of the 193 patients, 43% were diagnosed ‘withyaente lithiasic cholegystitis (ALC) whereas 56% had chronic
lithiasic cholecystitis (CLC). We assessed the combybiditiessof the patient wia Pearsons Chi-Square test and we found out
that there is a significant relationship between~acite, cholecystitisgand high blood tension, obesity and diabetes. Surgical
techniques performed were in 95% of case§ laparoscopic cholecysteetomy and only in 5% we performed open surgery.
DISCUSSIONS:  Experienced surgeons have a lower conversiondratel as compared to less experienced surgeons. For this rea-
son, postoperative assessment criteria_have been proposed, withda view to identify the risk of conversion

CONCLUSION: Inn our study lapareScopic surgery for acute choleeystitis is a safe procedure with low intraoperative com-
plication rate and with a reduced bospital stay.

Key Worps: Acute cholecystitiss Intraoperative ‘adhesién, Intraoperative bleeding, Laparoscopic cholecystectomy

Introduction er hand, it also has an economic importance through
the shortening of the hospitalization period >*. Since the
introduction of the laparoscopic techniques, early surgi-
cal intervention has been associated with an increased
risk of intraoperative complications and a high conver-

sion rate >°. For this reason, there are certain studies

Acute lithiasic cholecystitis 1§, a “pathology that is fre-
quently encountered insSurgery centres and has an impor-
tant social and economicsimpact 2. The standard treat-
ment for this pathiology isysurgery. The optimal moment

for the surgical Intefvention is still controversial. Early
surgical interventioniis supported by the fact that mor-
tality and morbidity are hereby reduced and, on the oth-
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which recommend the timing of the surgical solution 78
and resorting to a conservative initial treatment.
However, in the case of late surgical interventions, there
is a risk for certain complications to occur, especially at
the level of the main biliary ducts. Since the improve-
ment of the laparoscopic technique, studies have shown
that this is a safe technique for resolving acute lithiasic
cholecystitis *'4. Not only laparoscopic instruments have
been improved but also original techniques, derived from
the standard one, and which opens the gate to the future
(SILS and robotic surgery) '>1¢ . Although laparoscopy
is a low-risk technique, the indication to open surgery
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in the treatment of acute cholecystitis is still there 7. It
is estimated that approximately 48% of acute cholecys-
titis cases are still resolved via the open technique,
although there isn't sufficient data to emphasize its advan-
tages over the laparoscopic technique . Earlier studies,
from 2001 and 2013 have shown that after laparoscopic
cholecystectomy there is a reduced neuroendocrin stress
and a better immune postoperative response '8. This
response reduces the risk for postoperative complications
such as infections, and leading to a faster recovery.

In order to establish optimal treatment procedures for
acute cholecystitis, a guide has been developed which
establishes the most appropriate moment for surgery and
the recommended type of surgical intervention 02V,
Another controversy is about the conversion rate, which
ranges between 5% and 40% 22. Of the factors that may
lead to conversion from laparoscopic to open surgery,
the following need to be mentioned: the difficulty to
recognise the anatomical relationships among the differ-
ent elements due to the presence of flogistic alterations,
the presence of haemorrhage, or the existence of certain
severe local 2.

The aim of the present study was to assess the ratio
between acute and chronic cholecystitis cases, both lithi-
asic and alithiasic, to assess the association amongdif-
ferent associated diseases and the presence of acute ‘chole;
cystitis, to assess the optimal operative momengyandto
assess the conversionrate according to certain, complica-
tions that occurred intraoperatively. The study has‘been
conducted in a university surgical centre with over 20
years of experience in laparoscopic surgery.

All procedures performed in studiesWinvolving human
participants were in accordancewith the ethical stans
dards of the institutional and/or national research com-
mittee and with the 1964 Helsinki declaration, and..its
later amendments or gomparable ethical standards. For
this type of study formal’consent is notirequired.

This article doesghot, contain any studies with” animals
performed by any of<the authors,

Material and Method

The institutional réview' “boeard at our institution
approved the protocol Wfor this retrospective study;
informed conseng _avas obtained from each patient
enrolled in the study

We have conducted a retrospective clinical analytical
study on a number of 193 patients hospitalized and oper-
ated upon at the University Department of Surgery in
Cluj-Napoca, Romania, during the period 2014-2015,
and diagnosed with acute or chronic lithiasic and alithi-
asic cholecystitis, in whose case laparoscopic cholecys-
tectomy (LAPCHOL) was performed or attempted.
The characteristics monitored within the group of
patients were: demographic data, length of hospitaliza-
tion, associated pathologies, the surgical procedure per-

formed, the conversion rate and reasons, intraoperative
and early postoperative complications, as well as the
immediate postoperative evolution.

The data obtained was centralized in tables and statisti-
cally processed. The information was entered into a data
base via Microsoft Excel 2010. For its statistical pro-
cessing, the Data Analysis program was used.

The statistical analysis part was conducted via the
Microsoft Excel 2010 Data Analysis program and SPSS
(version 13.0, SPSS Inc., Chicago, IL, USA). Tables and
diagrams were used for the graphic representation of the
data obtained.

Results

The present study déals with a nambef of 493 patients
diagnosed with cholecystitis. Offthese, 83 #vere diagnosed
with acute lithiasic cholecystitis (ALC) (43% of the total
numbef of patients), while 3%patients were diagnosed
with acute alithiasic chélecystitis (AAC). The remaining
56% had“ehfonic lithiasicicholecystitis (CLC) and chron-
iclalithiasic cholecystitis"\CA€). Diagnosis was established
on glinical signs,andfsymptoms and on ultrasound exam-
ination for each ‘patient.

The assodiation \between the patients’ gender and the
type of chelecysttis showed that the frequency ratio for
choleCystitis ‘€ases was 4.07:1 in favour of women. As
far “as dcutercholecystitis is concerned, we identified a
numbet, of 69 cases in females, amounting to 83.13%
offthe total cases of acute cholecystitis.

Via Pearson’s Chi-Square test, the hypothesis is accept-
ed according to which there is a statistical connection
between the variables cholecystitis type and patients’ gen-
der, p=0.029 and thus statistically significant

The distribution of the type of cholecystitis relative to
the patients’ age showed the highest incidence of chole-
cystitis cases in the 60-70 age group. In the selected
group of patients, there was 1 case under 20 years of
age and 14 cases in their twenties and thirties. At the
opposite end of the scale, we observe 6 patients aged
over 80.

THE ASSESSMENT OF THE ASSOCIATIONS BETWEEN THE
PATHOLOGIES ASSOCIATED WITH THE CHOLECYSTITIS TYPE

As far as the associated pathologies are concerned, it was
observed that blood arterial hypertension (BP) was
encountered in 43.01% of the cholecystitis cases, it being
the most frequently encountered of the associated patholo-
gies. Hypertension is important also in terms of the anaes-
thetic risk and the possibility for certain intraoperative and
postoperative complications to occur (Table I).
Following the Chi-Square test, we found a statistical cor-
relation, between arterial hypertension and cholecystitis,
p=0.049, and thus statistically significant (Table II).
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TaBLe 1 - The association

type.

of arterial hypertension with cholecystitis

Cholecystitis type
AAC ALC CAC CLC Total

BP Yes No. of subjects 2 44 1 36 83
% of total no. 1.04 22.80 0.52 18.65 43.01

No No. of subjects 1 39 4 66 110

% of total no. 0.52 20.21 2.07 34.20 56.99

Total No. of subjects 3 83 5 102 193
% of total no. 1.55 43.01 2.59 52.85 100

TabL 11 - The association between obesity and cholecystitis type.

Cholecystitis type

AAC ALC CAC CLC Total

Obesity Yes No. of subjects 1 48 2 19 70
% of total no. 0.52 2491 1.04 9.84 36.27

No No. of subjects 2 35 3 83 123

% of total no. 1.04 18.1 1.55 43.01 63.73

Total No. of subjects 3 83 5 102 193
% of total no. 1.55 43.01 2.59 52.85 100

TasLe 11 - The association between the type of cholecystitis\and dia-
betes mellitus.

Chiolecystitis type
AAC ‘ALC CAC CLC /Total

DM Yes No. of subjects 0 LS 0 5 20
% of total nod 00« 7.81 0 2.59,10.40

No No. of subjécts 43 66 5 97 173
% of total noy’ 1.55 35.20 2.59%, 50.3 89.60

Total No. of subjects 3 83 5 102 193
% of total noo™ 1.55 43.01 259 52.85 100

TasLe IV - The distribution of the type of surgical intervention by
cholecystitis type.

Cholecystitis type

Obesity was quantified using the body mass index; it is
another disease associated with cholecystitis, with a glob-
al incidence of 36.27% within the group of patients,
24.91% of whom were diagnosed with acute cholecysti-
tis (Table III).

Following the Chi-Square test, it was demonstrated that
there is a statistical connection within the group of
patients, between obesity and cholecystitis type, p=0.001
and thus statistically significant.

Diabetes mellitus, both the non-insulin dependent and
insulin-dependent variety, was studied within the group
of patients. DM was present in 10.04% of the patients
with cholecystitis and in 7:8% of the patients with acute
cholecystitis (Table IV)s

Following the Chi-Square test, a statistical connection
was identified between diabetes mellitus andycholecysti-
tis type, p=0.023 and thus statisgically/significant.

THE ASSOCIATION™BETWEENTHEWIYPE OF SURGICAL INTER-
VENTION AND THE TYPE{OF CHOLECYSTITIS

Following the analysis of, the” distribution of the type of
procedure, it was observed that a number of 184 cases
underwent _tetrograde = laparoscopic  cholecystectomy
(RLC) out of the wotal 193 cases studied, retrograde

TABLENV - Intraoperative adhesions associated with cholecystitis type.

Adhesions
Yes No Total
Type of AAC  No. of subjects 1 2 3
Cholecystitis % of total no.  0.52 1.04 1.56
ALC  No. of subjects 23 60 83
% of total no. 11.92 31.09 43.01
CAC  No. of subjects 0 5 5
% of total no. 0 2.59 2.59
CLC  No. of subjects 32 70 102
% of total no. 16.58 36.27 52.85
Total No. of subjects 56 137 193
% of total no. 29.02 70.98 100

TaBLE VI - The association of the type of intervention with the pres-
ence of intraoperative adbesions.

AAC ALC CACCLC Total Adhesions
Yes No  Total
Type of
Intervention RLC ~ No. of subjects 3 76 5 100 185  Type of CS No. of subjects 3 2 5
% of total no. 1.55 39.382.5951.81 95.86  Intervention % of total no. 1.55  1.04  2.59
CS  No. of subjects 0 4 0 1 5 RLC  No. of subjects 50 135 185
% of total no. 0 207 0 0.52 2.59 % of total no. 2591 69.95 95.85
CONV No. of subjects 0 2 0 1 3 CONV  No. of subjects 2 1 3
% of total no. 0 1.04 0 0.52 1.55 % of total no. 1.04 052 1.55
Total No. of subjects 3 83 5 102 193  Total No. of subjects 55 138 193
% of total no. 1.55 43.012.5952.85 100 % of total no.  28.50 71.50 100
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TasLe VII - The association of intraoperative haemorrhage with the
type of cholecystitis.

Intraoperative
haemorrhage
Yes No Total
Type of AAC  No. of subjects 1 2 3
cholecystitis % of total no. 0.52 1.04 1.56
ALC No. of subjects 6 77 83
% of total no. 3.56  39.45 43.01
CAC  No. of subjects 0 5 5
% of total no. 0 2.59 2.59
CLC No. of subjects 4 98 102
% of total no. 2.08 50.74 52.85
Total No. of subjects 11 182 193
% of total no. 6.05  93.95 100

TasLe VIII - The association of intraoperative haemorrhage with the
type of intervention.

TaBLE IX - The association of intraoperative bile leakage with the type
of cholecystitis.

Intraoperative
bile leakage
Yes No Total
Type of AAC  No. of subjects 0 3 3
Cholecystitis % of total no. 0.0 1.56 1.56
ALC  No. of subjects 3 80 83
% of total no. 1.56  41.45 43.01
CAC  No. of subjects 0 5 5
% of tétal no. 0 2.59 2.59
CLC  No. of subjects 2 100 102
% of total no. 1.04 51.81 52.85
Total No. of subjects 5 187 193
% of total no. 259  97.31 100

TasLE X - The association of intraoperative bile leakage with the type
oftintervention:

Intraoperative Intraoperative
haemorrhage bile leakage
Yes No Total Yes No Total
Type of CS No. of subjects 0 5 5 Type of CS No. of subjects 0 5 5
Intervention % of total no. 0.0 259 2.59 Intervention % of total no. 0.0 2.59 2.59
RLC  No. of subjects 10 175 185 LRC  No. of subjects 4 181 185
% of total no.  5.521,90.33/ 95.85 % of total no.  2.08 93.77  95.85
CONV  No. of subjects 1 2 3 CONV  No. of subjects 1 2 3
% of total nos” 0520 1.04  1.55 % of total no.  0.52 1.04 1.55
Total No. of subjects 11 182 193 Total No. of subjects 5 188 193
% of total no. %, 6.05 93.95 | 100 % of total no. 259  97.40 100

laparoscopic cholécystectomy being sherefore by far the
most widely used sechnique, amounting to a total of
95.34% of the total cholecystectomy cases. Three cases
of conversion to classical surgery (€S)ralso stand out, 2
of which are in connection withithe acute cholecystitis
cases

The intraoperative adhesions fray be the cause for con-
version from retrograde laparoscopic cholecystectomy to
classical surgery. Wesnoted the presence of adhesions in
29.02% of the total, interventions performed, 11.92%
being encountered in the case of acute cholecystitis
(Table V).

The intraoperative adhesions are also present in the case
of open surgery interventions, even in a higher percent-
age as compared to laparoscopic surgery (Table VI).
Another factor that may contribute to conversion is the
occurrence of diffuse and uncontrollable haemorrhages.
This is due to the presence of adhesions and of the
inflammatory syndrome, which makes it difficult to recog-
nise the anatomical elements or the normal relationships

among these. Globally, a percentage of 6.05% was
observed for intraoperative haemorrhages, their highest fre-
quency being encountered in the case of acute cholecys-
titis, amounting to 3.56% of the total (Table VII).
Fortunately, we only had one case of intraoperative haem-
orrhage that required conversion, which amounts to
0.52% of the total number of interventions. It was pos-
sible to resolve intraoperatively the other haemorrhage
cases, which amount to 5.52% of the total number of
procedures, and they did not require either conversion
or reintervention (Table VIII).

Another intraoperative incident in the case of retrograde
laparoscopic cholecystectomy for acute cholecystitis is the
injury to certain (usually anomalous) biliary ducts. Of
the 5 intraoperative bile leakage cases, 3 were recorded
in the case of acute cholecystitis, which represents 1.56%
of the cases (Table IX).

Of the intraoperative bile leakage cases, 1 required CON-
VERSION, which represents 0.52% of the total num-
ber of cases (Table X).
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TasLe XI - The association of the length of the hospitalization period with the type of surgical intervention.

Hospitalization period (days)

95% confidence

interval for the mean

Type No. Average Median Standard deviation Minimum  Maximum Lower limit Upper limit
of intervention
CONV 3 22.6 22.0 12.01 11 35 7.1 52.5
RLC 185 7.5 7.0 4.34 2 38 6.9 8.1
CS 5 9.2 10 3.96 3 13 4.2 14.1
TasLe XII - The association of the length of hospitalization with the type of cholecystitis.
Hospitalization period (days) 95%. confidence
interval for thé mean
Type No. Average Median Standard deviation Minimum®, Maximum Lower limit Upper limit
of intervention
ALC 83 7.7 7 4.35 2 24 6.77 8.66
CLC 102 7.9 7 5.39 3 38 6.86 8.98

The assessment of the length of the hospitalization‘peris
od relative to the type of surgical interventionpand the
type of cholecystitis revealed a shorter hespitalization
period in the case of retrograde laparos¢opic cholecys-
tectomy, with an average of 7.5 days, as,compared to
classic cholecystitis (9.2 days). On_the othef*hand, the
patients who required conversion ‘to“ open surgery
required additional care, reason for which their dverage
hospitalization period was 22u«days (Iable XI).

One may observe that there\is/nor statistical difference
between the length ofsthe hospitalization pefiodwaccord-
ing to the type of chole¢ystitis (acute dithiasie, cholecys-
titis and chronic/lithiasie,cholecystifis werey taken into
consideration), “thesaverage number of, hospitalization
days being 7.7 in“the case of acute, lithiasic cholecysti-
tis and 7.9 for chronic lithiasic chelecystitis, with a con-
fidence interval of 95% for the ‘mean (Table XII).

The early postoperativescomplications occurred in 4.68%
of the cases, all following/retrograde laparoscopic chole-
cystectomy; thus,s1 casetof postoperative haemorrhage,
2 cases of subhepatic abscess, and 2 cases of localized
peritonitis were recorded. As for the postoperative com-
plications that occurred following open cholecystectomy,
they could not be assessed correctly, due to the low num-
ber of patients (only 5) treated via this technique.

Discussions

In the first few years following the introduction of
laparoscopic surgery, acute cholecystitis represented a
contraindication for resorting to this type of surgery 4.
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The standard treatment consisted in a conservative
antibiotic “treatment, possibly associated with percuta-
neou$ biliary “drainage, followed by early open cholecys-
tectomy 2.7 As surgeons gained more experience in
laparosegpic techniques, these proved their advantages:
low postoperative pain, short hospitalization period, faster
soeial and professional integration, and, last but not least,
a much better cosmetic appearance as compared to open
surgery %/. Although the surgical technique is well stan-
dardized, so far it has not been possible to establish the
optimal moment for the performance of the surgical
intervention. Meta-analyses from 2006 and 2008 3,9
showed that early laparoscopy reduces the hospitalization
period, without influencing the patients’ postoperative
evolution, however. One of the limitations of our study
is the fact that the time from the moment the patient
was admitted to hospital to the moment surgery was
performed was not specified accurately and in all cases.
We performed the early interventions between 24-48
hours, on average, from admittance to hospital. Of
course, in situations where certain adhesions associated
with inflammatory phenomena were present, the con-
version rate was 1.5% (N = 3 cases). In situations where
certain intraoperative complications were present, the
conversion needs to be regarded as a correct decision on
the part of an experienced surgeon, rather than a fail-
ure of the operative technique. The causes for conver-
sion are represented in the first place by intraoperative
haemorrhage. In our study, only one case of haemor-
rhage that required conversion was recorded. The con-
version rate has several variables. Experienced surgeons
have a lower conversion rate as compared to less expe-
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rienced surgeons. For this reason, postoperative assessment
criteria have been proposed, with a view to appreciating
the risk of conversion 2829, According to these scores,
cholecystectomy is appreciated as being difficult when the
surgical operation requires over 70 minutes *. In our
study we did not take into consideration the length of
the surgical intervention. We appreciated that, although
sometimes the length of the surgical intervention was
greater, this was not a reason for conversion.

Besides haemorrhage, another cause for conversion is the
injury of the biliary channels. It was present in 2.5%
(N = 5) of the cases but only in a single case was con-
version necessary. It is an acknowledged fact that in
the case of acute cholecystitis, the risk of injury to the
biliary channels is higher. This is due to the presence
of adhesions and fibrosis phenomena which occur in
the confluence area of the cystic duct and the main
biliary duct 332, Not only injuries of the main biliary
duct are possible but also injuries of some anatomic
variations of biliary channels, such as the duct of
Luschka. The injuries of the biliary ducts are an impor-
tant cause of morbidity and affect the rest of the
patient’s entire life 3. Only since surgeons have gained
more experience in laparoscopic surgery has this com-
plication become ever more rare 34, fact also proven, in
our study. In fact, our surgical centre has a rich%expe-
rience in laparoscopic surgery, since it has been_active
in this field for over 20 years.

Among the conversion causes one may falso takebinto
account the patient’s associated diseases, ‘with reference
especially to overweight patients. In the case”of these
patients, due to their rich fatty tisSuetin‘the cystic area,
there is a high risk of injury to“the biliary channéls. In
order to avoid this, an attentive dissection and accurate
highlighting of the biliary channelsyare requireds, Taking
into account the risk of bile duct injuriessrespecially in
elderly patients, laparescopic ,cholecystectomy, is a safe
procedure in thisgpatticularscases .

The avoidance “of anywintraoperative “eomplications is
important in the fist place for the, patient’s postopera-
tive evolution, but economic‘costsmare not to be over-
looked, either. A patient inywhese case they resort to
conversion requires a longer special care period, which
requires a larger number ofshespitalization days. In our
study, the maximum “hospitalization period was 22 days
in the case of Suchsa patient, longer, in a statistically
significant way, as eompared to patients without con-
version. In selected patients, young and with low ASA
score, an option for lowering costs in public health sys-
tem is the so called day surgery with a large applicabil-
ity in the USA 3.

Further studies are concentrating about improvement of
the actual technique. Nowadays highly experienced sur-
geons are performing mini-laparoscopic cholecystectomy.
This shows to be more difficult but it is a safe method
and guarantees the same clinical results as the standard
laparoscopic cholecystectomy 37

Conclusions

Although acute cholecystitis represents an important
health issue on a global scale, not enough studies lead-
ing to the development of any treatment guides have
been conducted yet. Surgical treatment is fundamental
and the laparoscopic technique is the primary recom-
mendation. The laparoscopic approach, however, depends
on the surgeon’s personal experience. Early surgical inter-
vention in the first 48-72 hours greatly reduces the risk
of intraoperative complications, which has a positive
influence on the patient’s postoperative evolution. The
patient has a fast postoperative recovery and_can be rein-
tegrated faster socially and professionally. S6, in our study
we have demonstrated thaty laparoscopichapproach to
acute cholecystitis(is safe, with minimum aggfession to
the patient andewith_ minimum igtragperative complica-
tion and low postoperative morbidity.4But it needs a
well-trained surgeon to perform safely this technique.

Riassunto

La“ealcolosi della colecisti tappresenta una patologia chi-
rurgica impostante, nei servizi chirurgici di urgenza. Il
sfio trattamento )¢ esclusivamente chirurgico e talvolta
difficile. Agtualmente la tecnica chirurgica pit utilizzata
¢ queélla laparescopica, tecnica con minori complicazio-
ni ingrdopératorie e morbilitd post-operatoria ridotta.

In questo studio ci siamo proposti di analizzare la sicu-
rezza dell’utilizzo della tecnica laparoscopica nel tratta-
mento di pazienti sofferenti di colecistite acuta. Lo stu-
dio ¢ stato effettuato al Reparto di Chirurgia presso il
Centro Universitario, con un’esperienza di oltre 20 anni
nella chirurgia laparoscopica, e compre I'arco di due anni,
il 2014 e il 2015, prendendo in esame 193 pazienti.
Sono stati considerati i dati demografici dei pazienti, le
malattie associate che presentavano un fattore di rischio
per la colecisti acuta, le complicazioni intraoperatorie e
abbiamo valutato il tasso di conversione dalla tecnica
laparoscopica alla chirurgia aperta.

RisurtaTs: dei 193 pazienti ricoverati, il 43% ¢ stato dia-
gnosticato con colecistite acuta litiasica, e il 56% con
colecistite cronica. Utilizzando il test di Pearsons Chi-
Square, abbiamo rilevato una correlazione statistica note-
vole tra la presenza della colecisti acuta e lipertensione
arteriosa, il diabete mellito e 'obesita. Come metodo di
trattamento, nel 95% dei casi ¢ stata utilizzata la tecni-
ca laparoscopica, e solo nel 5% dei casi colecistectomia
classica laparotomica. Il tasso di conversione della tecni-
ca laparoscopica ¢ stato di solo 1,5% in relazione ad

aderenze intra-addominali presenti. La mortalita ¢ stata
zero.
CONCLUSIONE: Secondo 1 risultati ottenuti, consideriamo

che la colecistectomia laparoscopia nella colecisti acuta
sia una tecnica chirurgica sicura, con minori complica-
zioni intraoperatorie, ma richiede un gruppo operatorio
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sperimentato. La morbilita post-operatoria ¢ bassa, il che
riduce il numero dei giorni di ricovero in comparazio-
ne con la tecnica chirurgica laparotomica.
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