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DELAYED REFERRAL TO SPECIALIST CENTRE [INCREASES
MORBIDITY IN PATIENTS WITH BILE DUCT INJURY (BDI) AFTER

LAPAROSCOPIC CHOLECYSTECTOMY (LC)

ABSTRACT

Background

There is still a debate regarding the optimal manant of bile duct injury following
cholecystectomy. Our aim was to ascertain if dalayeferral influenced clinical
outcomes for patients with BDI treated in our ington.

Materials and Methods

We interrogated a prospectively maintained datghaskiding all patients with BDI
(Bismuth and Strasberg classifications) post LC agad in our unit from 2000-2014.
Referrals were arbitrarily defined as early (< @difs from the injury) and delayed (>
96 hours).

Results

68 patients with BDI were managed. Patient demogcapheferral time, level of
injury and morbidity data was collected. 50 pateM7%) required a surgical bile
duct reconstruction. Thekarly referral Group included 33 patients (52.4%)
andDelayed referral group 30 (47.6%).

The patients referred late had a significantly higtidence of right hepatic artery
injury (23% vs. 3%) and the overall number of cogtions (0.0001). The average
number of surgical interventions (2.5 vs 1.8, p<P.&&d invasive procedures (4 vs.

2.5, p< 0.05) per patient was high in the laterrafegroup.



There was significant difference in the intervaltieen BDI-to-reconstruction
(median 3 vs. median 88 days, p< 0.05) and reféwrhbspital discharge (median 9
vs. median days 59, p< 0.05).

On multivariate analysis only delayed referral (OB8, 95% CI 2.1-26.6) and
Strasberg-E injuries (OR 4.86, 95% CI 1.1-20.9)ensagnificant.

Conclusion

A late referral was associated with a higher incade of post-treatment
complications, greater need for invasive procedames a longer recovery period.
These observations support the need for early ngatiansfer to a tertiary institution

following BDI.



INTRODUCTION

Bile duct injury (BDI) is a recognized complicatiéwllowing a cholecystectomy and
has been associated with high morbidity rates, goorival and impaired quality of
life (1, 2) (3).

The incidence of BDI increased with the introductiof the laparoscopy as a
preferred approach for cholecystectomy (1, 2, 3§k

According to large series, mainly from US, the pience is around 0.3-0.5% with a
potential 400 BDIs per year (1, 4, 7, 8). It isimsted that close to a 70,000
laparoscopic cholecystectomies (LCs) are perforeeety year in the UK with a
prevalence of BDI around 0.4-0.9%.

Several publications have addressed the ideal maonenanage BDIs and it is
generally accepted that the best outcome followangDI is achieved in tertiary
centres with HPB expertise (2, 8, 9) (10, 11). didiaon, a number of papers have
compared the results in patients with BDI undergaady or late repair although no
with no clear differences were shown between buoghgroups (1, 12, 13).

However, there is a scarce data analysing the mésoof patients based on the
timing of referral to a specialist tertiary HPB tren Our study aimed to assess the
impact of the referral timing (early vs. late) oospperative and long term outcomes

after BDI.



MATERIAL AND METHODS

Data

A retrospective analysis of all patients manage&tadames’s University Hospital
(SJUH) with BDI post cholecystectomy from Janua®p@ to December 2014 was

performed. Patients were identified from a prospebt maintained database.

Data obtained prior to referral

The data collected included patient demographietaild concerning the initial
cholecystectomy, the use of intraoperative cholagrgim and whether the BDI was
recognized during the cholecystectomy or not. Bmgth of time elapsed from injury
to diagnosis of BDI was obtained, as well as subseginterventions performed at

the local hospital prior to the patient’s transfer.

Data obtained following referral

The date on which the referral centre contactetbughe first time was recorded as
the referral date regardless whether the patiestpigsically transferred on that day
or later due to bed availability.

The length of time from the cholecystectomy to tékerral was obtained. For further
data analysis, we considered ‘early referral’ witenccurred within the 96 hours
from the BDI and ‘delayed referral’ if it was latéran 96 hours (12-15).

The extent of the injury was determined accordirg Bismuth (16) and

Strasberg (17) classifications.



All invasive procedures required in our hospitateveecorded, including radiological
and surgical. If a surgical reconstruction was reeetechnique and operative findings
were also described. Critical care requirement l@ndth of stay in hospital were
recorded. BDI index-treatment was defined as thattnent provided in our hospital

intended to repair the BDI.

Follow up

Patients were routinely followed up in our outpatielepartment. Postoperative
complications were recorded for each patient anfinelé as any adverse event
developed after admission in our unit, according @avien-Dindo classification
(18). We also divided all these complications iiigarly’ (events requiring treatment
or readmission within 30 days after the BDI indeeatment) and ‘Late’
complications.

Bile leak was defined as bile contained in surgdrains after the first postoperative
day or a leak demonstrated by cholangiography.

Cholangitis was defined by the presence of fever\aarsening liver function tests
(with/ without abdominal pain) requiring antibioticeatment. Acute cholangitis was
diagnosed during the initial admission and recurfelfowing discharge.

Biliary stricture was defined by a progressive estdtic pattern in LFT's with
radiological evidence on MRI/ MRCP. Reoperation veay surgical intervention
required after index BDI treatment.

Chronic pain was considered as a complication wtherpatient required referral to

the Pain team during the follow up for further mgexaent.



The time intervals from the BDI to the BDI indexeétment, from the referral to the
BDI index-treatment and from referral to dischafgem our hospitalization, were

also calculated.

Statistical analysis

Data analysis was performed with SPSS softwareM38SS, Chicago, IL).
Comparison between groups was performed with Stetdemtd X-test when
appropriate. For categorical variables, Fisheracéxest was used when a table had a
cell with and expected frequency less than 5.

By defining “major complication” (including comphtions Clavien-Dindo 2 or more
developed after admission in our unit) as a dep&ndariable univariate (yes/no) a
multivariate analysis (linear regression) was penfedt. Statistical significance was

accepted if p<0.05.



RESULTS

Overall series

Sixty-eight patients were managed for BDI post ebhgétectomy during the studied
period (2000-2014). The mean age was 54 (ranges)1 a8 71% of the patients were
women. Five patients were finally excluded from thealysis as they had been
referred several years (median of 5 years, maingstmotic strictures) after the

initial BDI and had been initially managed in otlventers.

At the referring center (before referral)

Patient demographics, initial management at locapital and associated injuries are
detailed in Table 1.

The initial cholecystectomy approach was laparosciops8.7% (n=37), laparoscopic
converted to open in 38.1% (n=24) and open in 31292)

On table cholangiogram (OTC) was performed onl ipatients (9.5%) after BDI
was suspected. The BDI was identified in 23 ca86$5%6) by the operating surgeon
during the cholecystectomy. Based on imaging andording to Bismuth
classification, 54% of the patients had a Gradeirjury (injuries not involving the
hepatic ducts confluence) and 46% were higher iggumvolving the confluence
(Grade 1I-1V).

According to Strasberg classification, 66.7% of gatients presented with class E
lesions (complete transection of the bile duct).8lrpatients (12.7%), the Right

Hepatic Artery was injured along with the bile duct

In our center (following referral): BDI index-treatment (Table 2)



55 out of 63 patients (87%) required a surgicaervention: 5 surgical drainage
(including one case of completion cholecystectoany) 50 bile duct surgical repair
(79%). This included primary repair and T tube rtise (3), hepaticojejunostomy
(37), hepaticojejunostomy plus hepatectomy (5) amdision of the initial

hepaticojejunostomy (5). Only 8 out of 63 patiedits not undergo surgery and were

managed radiologically (8 ERCP).

Delayed vs. Early referral

Table 3 summarises the clinical outcomes based upenreferral timing and
identified after BDI index-treatment. When a patiateveloped more than one
complication, all were recorded.

A total of 53% patients (33) were classified adyeagferral or ERG (less than 96
hours after injury) whilst 47% (30) were in the aledd referral group or DRG (longer
than 96 hours).

There were no significant differences in age, genskdected approach for the initial
cholecystectomy, percentage of attempted repailoedl institution or Bismuth
classification between the two groups.

Grade E Strasberg lesions with associated rightatiepartery injury were
significantly more prevalent among the DRG suggesé more complex diagnosis in

these patients (p=0.032).

The number of patients developing complications sigsificantly higher in the DRG
(89%) when compared to the ERG (36%,p=0.0001). Wikernooked separately at

the incidence of early and late complications, EHeG again experienced a higher

incidence of both.



Patients with a delayed referral required overalrerepisodes of readmissions (70%
vs. 21%, p= 0.0001) as well as presented with mepesodes of recurrent

cholangitis (p=0.017).

However, incidence of bile leak, bile duct striettand chronic pain were similar

between groups.

The ratio of procedures required per patient (satgdr radiological) in the ERG was

2.5 vs. 4 for the DRG (p=0.01). The ratio_of suajimterventions per patient in the

early group was 1.8 vs. 2.5 (p= 0.025)

Univariate and multivariate analysis was performgih “Major Complication
developed after BDI index-treatment” in our cerdeea dependent variable. Results
are shown in table 3.

Patients requiring surgical reconstruction aftéemal, delayed referral and Strasberg
E classification were significant in the univariaigalysis.

The multivariate analysis identified 2 independ@nbgnostic factors significantly
associated with higher risk of complications: dethyreferral with OR=7.58 (ClI,

2.15-26.6) and Strasberg classification E with @R.86 (ClI, 1.13-20.9).



DISCUSSION

The present study is aimed to determine if therralf@attern influences the outcomes
of patients after BDI and in particular if a deldyeeferral can be an independent
factor for increased morbidity.

Following the recognition of a BDI, providing prompepair by specialist surgeon
achieves the optimal results. Several authors traace: to define different time limits
to consider an early surgical repair, varying digantly from 2 days to 6 weeks (1, 2,
4).

Some recent publications have strongly suggestadstirgical reconstruction within
the first 96 hours after BDI is safe and providesdjresults (1, 12). Accordingly, to
validate our hypothesis we have adopted this peyidome to define an early referral
and therefore to stratify our cohort of patients.

We present our series with 63 patients that sustieénBDI, were treated in our centre
with substantial long follow up (median of 707 dayEhe vast majority of them were
sustained after a laparoscopic cholecystectomy amg 36% were recognized
intraoperatively. Of concern, 12.7% of patients f@adght hepatic artery injury in
addition. Up to 28% of patients had a local intatian to repair the BDI, namely T-
tube insertion or hepaticojejunostomy. The overatian time to referral was 4 days.
Following transfer to our center, 87% required suyg(index BDI treatment) and
79% a surgical procedure to restore the BD cortiynin other words, BDI equaled to
a re-intervention almost invariably.

Further analysis was stratified according the rafgrattern, early vs. later (more than
96h). As a consequence of this, we created an ER@dtients) with a median time

to referral of 1 days and a DRG (33 patients) witimedian of 17 days. Preoperative
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demographics were similar and the degree of injumg similar when using Bismuth
classification. However, the incidence of Strasgierinjuries was higher amongst
late referrals as well as the number of patientd \RHA injury (E1). This might

constitute a bias as reflected by more patientatede conservatively (ERCP or

laparoscopic wash out only) in the ERG (33% vs.6%).

There is increasing evidence of the use of ERORinor leak following BDI. In our

series only 11 out of 63 (17%) patients needed ERC&Ur institute as 21 patients
(33%) had Strasberg A to D injury and 42 patie®8%) had Strasberg E injury
requiring surgical treatment. This is a reflectiohthe fact that minor BDI were
treated at local hospital and the severe injurieseweferred to our specialist HPB

centre.

In our series we had information regarding the sgwvef original disease in 26 out of
63 patients (41%). 19 out of 26 patients (73%) bamhplicated gall stone disease
(including cholecystitis, empyema, Mirizzi disea$eBD stone, cholecysto-colic
fistula), thus indicating a high incidence of B@lcomplicated gall stone disease. We
feel this supports the view that such cases shoelceferred early to specialist HPB

centre for management.

The most significant implication of a late referveghs an obvious delay in providing
the BDI index-treatment, 3 days for the ERG ver88glays for the DRG (median).
Although this may reflect a direct consequence ofsbratification there was also (1)
evidence of an increased morbidity within the DRI §2) a significantly longer

referral-to-discharge time (9 vs. 59 median dayBge number of patients in the DRG

11



that experienced complications after their BDI ideatment was significantly
higher (89%), suggesting a more protracted recowrg/or a major trauma. In
addition, the percentage of early postoperativeptmations was also greater when a
delayed referral was made and that translated méoe procedures per patient
required following the BDI (4 vs. 2.5). Althoughetbe results might be questioned by
the volume and design of the study, it seems re&d®mna assume that a late referral
carried a significantly greater number of morbidrégse That might have been due to
a missed opportunity to promptly repair the BDhaimore favorable environment (no
sepsis, less inflammation, lesser interference ftbenreferring hospital) (1, 2, 14,
19). Moreover there was a higher proportion of Stemg E and E1 injuries in the
DRG due to a failure to recognize these injuriesaoperatively. There is little doubt
that different outcomes when comparing ERG and DR® multifactorial as
suggested by the multivariate analysis. In our @gpee, the only two predictor
factors for “developing a major complication” whehe delayed referral (HR of 7.5)
and the Strasberg E classification (HR of 4.8)ahy case, we speculate that early
referral could 1) allow for a prompt repair in a&sjalized center when appropriate or
2) facilitate identification of severe injuries aadain better management in a tertiary
hospital. Those are more likely to require a def@rapproach and the tertiary centre
provides not only the potential of surgical recomstion but a better BDI
characterization, therapeutic planning, experiencgeérventional radiology and

endoscopy team, to be able to design the optireatrtrent for each patient.

12



CONCLUSION

Unfortunately, BDI following cholecystectomy remai@a problem. Despite all the
evidence favoring the treatment of BDI in a speng multidisciplinary centre, there
is still a wide variability in referral patterns. gignificant number of BDI are still

referred late with multiple previous interventioas the local center and often
underestimating the magnitude of the trauma.

Based on our experience but also supported by lolyene center publications (5,
13, 14), early referral is possibly one of the maiadictor variables when treating a
bile duct injury. When a BDI is suspected, earlieral provides the best possible

outcome and is strongly encouraged.

13
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Table I. Characteristics before referral

Number (n=63)

%

Initial operation

Laparoscopic 37 58.7

Laparoscopic converted to open 24 38.1

Open 2 3.2
Intraoperative recognition of injury 23 36.5
OTC 6 9.5
RHA injury 8 12.7
Immediate intervention (prior transfer)

Wash/Drain-initial cholecystectomy 21 33.3

Primary repair/T-tube 9 14.3

ERCP/stent 18 28.6

PTC/percutaneous drain 2 3.2

Hepatico-jejunostomy 9 14.3
Referral time (days)

Mean 75.71 (0-1825)

Median 4
Bismuth (level of injury)

-1l 34 54.0

-1V 29 46.0




Strasberg (type + level of injury)

A-D

21

33.3

E (complete transection)

42

66.7




Table Il. Following referral

Number (n=63)

%

Pre-op procedure (SJUH)

ERCP/Stent 11 17.5
PTC 2 3.2
Percutaneous drainage 6 9.5
None 41 65.1
BDI Index-Treatment 55 87%
Wash/Drainage 4 7
Primary repair/T-tube 3 5
Hepatico-jejunostomy 37 67
Hepatico-jejunostomy + liver resection 5 9
Re-do hepatico-jejunostomy 5 9
Completion cholecystectomy/drainage 1 2




Table IlI: Clinical outcomes based on referral time

Overall Early Late
p-value
(63) referral (33) | referral (30)
oTC 6 5 1 ns
Right hepatic artery injury 8 1 7 0.022
Local initial attempt
. ns
Repair 16 9 7
Preop procedure (SJUH) 19 8 11
Rx drainage 6 1 5 ns
ERCP 11 6 5
PTC 2 1 1
Injury level (Bismuth) ns
I-11 34 20 14
-v 29 13 (39%) 16 (53%)
Type of injury (Strasberg) 0.032
A-D 21 15 6
E (complete transection) 42 18 (54%) 24 (80%
Morbidity
Number of patients  wit 39 13 26
0.0001
complications
Early complications 25 9 16 0.035




Late complications 28 10 18 0.018
Number of Readmissions 28 7 21 0.00Q1
Bile leak 11 3 8 ns
Cholangitis (acute) 13 7 6 ns
Cholangitis (recurrent) 22 7 15 0.017
Stricture (late) 12 5 7 ns
Reinterventions 10 2 8 0.025
Chronic pain 10 4 6 ns
HDU/ITU requirement 15 6 9 ns
Days to BDI referral* 75/4 1/1 148/17 NA
Days BDI to reconstruction* 139/16 441413 23333 P=0.01
Days referral to reconstruction* 60/3 42,96/ 2 1o7l. 21 ns
Referral to discharge* 112/19 48.3/9 176 /59 Px0
Conservative treatment only** 13 11 2 0.014
Total operations per patient 2.1 (1-9) 1.8 2.5 PeD.
Total procedures per patient 3.2 (1-7) 2.5 4 P=0,01

*mean/median days; **includes only ERCP; NA: nopkgable.



Table IV. Univariate and Multivariate Analysis orajdr Complications

Major complications | Univariate Multivariate
(Number and %) Analysis OR Analysis OR p
(95% CI) (95% ClI)
Referral
Early 10 (15.8)
Delayed 29 (46.0) 8.7 (2.70-28.05) 0.0p1 7258-26.68) | 0.002
Surgical
reconstruction
yes 35 (55.5) 4.37 (1.15-16.67)) 0.031 0.23 (0.2977 | 0.722
no 4 (6.34)
Strasberg
classification
A-D 7 (11.1)
E 32 (50.8) 6.4 (2.02-20.25) 0.00p 4.86(1.13-26)93[ 0.033




Highlights

» Bile duct injury management in a tertiary, specialized multidisciplinary centre has
favorable outcomes

» Late referral to specialist centres after bile duct injury is associated with high incidence
of complications, increased need for invasive procedures and longer recovery period

* When a BDI is suspected, early referral provides the best possible outcome and is
strongly encouraged



