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Increased difficulty and complications

of delayed laparoscopic cholecystectomy
following percutaneous transhepatic
gallbladder drainage in acute cholecystitis:
a retrospective study

Ya-gi Liu', Xuan Cai', Zhi-xue Zheng', Fang-jingwei Xu? and Jing-tao Bi'~

Abstract

Background Percutaneous transhepatic gallbladder drainage (PTGBD) is a relatively less invasive alternative
treatment to cholecystostomy. However, the influence of the difficulty of delayed laparoscopic cholecystectomy
(DLC) after PTGBD on clinical outcomes remains unknown. This study aimed to evaluate the clinical effects of DLC
following PTGBD.

Methods The clinical data of 113 patients diagnosed with moderate (grade ) acute cholecystitis according to the
2018 Tokyo Guidelines in the acute phase and who underwent DLC in our hospital from January 2018 to February
2022 were retrospectively collected and separated into two groups according to whether they received PTGBD
treatment in the acute stage. The PTGBD group comprised 27 cases, and the no-PTGBD group included 86 cases. The
TG18 difficulty score was used to evaluate every surgical procedure in the cases by reviewing the surgical videos. The
clinical baseline characteristics and post-treatment outcomes were also evaluated.

Results Both groups showed significant differences in length of postoperative stay, blood loss, operation time, and
difficulty score. The PTGBD group showed a significantly longer postoperative stay and operation time, more blood
loss, and a much higher difficulty score than the no-PTGBD group. Conversion rates did not differ. The morbidity rate
in the PTGBD group was statistically higher.

Conclusions PTGBD is an efficient way to relieve the symptoms of acute cholecystitis. However, it may increase the
difficulty and complications of DLC.
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Background

A consensus on managing acute cholecystitis (AC) has
been reached in the Tokyo Guidelines 2018 (TG18) [1].
TG18 established that the appropriate treatment for AC
was selected based on AC severity grading. A personal-
ized treatment strategy was developed according to the
severity of the inflammation.

As an alternative treatment to cholecystostomy, per-
cutaneous transhepatic gallbladder drainage (PTGBD) is
performed for moderate-to-severe cases with more com-
plications and less effective antibiotic therapy [2] Several
studies [3—8] have described PTGBD as being less inva-
sive and having a lower risk of adverse events than chole-
cystostomy. However, the optimal timing of tube removal
has not yet been confirmed [2]. Thus, surgical interval
after PTGBD remains controversial. PTGBD complica-
tions such as tube plugging, unplanned tube removal,
and bile leak are sometimes unavoidable.

The effect of delayed laparoscopic cholecystectomy
(DLC) after PTGBD remains unknown. Fibrinous exu-
date and adhesion can be present in PTGBD, which
aggravates AC adhesion. However, it can relieve tension
in the gallbladder and reduce inflammation. Further
investigation is needed to determine whether PTGBD
positively or negatively affects surgical difficulty in DLC
cases.

This study compared the outcomes of DLC after
PTGBD with DLC without PTGBD using the TG18 score
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system [9] (Table 1) by reviewing videos of surgical pro-
cedures. Clinical characteristics and post-treatment out-
comes were also evaluated.

Methods

Patient selection

This retrospective study was performed between Janu-
ary 2018 and February 2022. A total of 215 patients diag-
nosed with AC who received DLC were assessed. They
were classified by severity grade according to TG18.
Patients with Grade I (mild) AC were excluded. The
remaining 113 patients were classified as Grade II (mod-
erate), which were associated with any one of the follow-
ing conditions: elevated WBC count (>18,000/mm?3),
palpable tender mass in the right upper abdominal quad-
rant, duration of complaints>72 h, and marked local
inflammation (gangrenous cholecystitis, pericholecystic
abscess, hepatic abscess, biliary peritonitis, and emphyse-
matous cholecystitis). The patients with shock requiring
vasopressin, or with severe dysfunction of other organs
who are classified as Grade III (severe), were not found.
The patients with choledocholithiasis, who need CBD
exploration, intraoperative choledochoscopy, or cholan-
giography were excluded in this study. The 113 patients
of Grade II AC divided into two groups based on whether
they received PTGBD treatment in the acute phase

(Fig. 1).

Table 1 Surgical difficulty grading system for laparoscopic cholecystectomy

Surgical difficulty score

0 1 2
Fibrosis /scarring of the gallbladder
Around the gallbladder No Fibrotic
findings adhesion
or partial
scarring
Calot’s triangle area No Sparse
findings fibrosis
Gallbladder bed No Sparse Dense
findings  fibrosis fibrosis
Additional findings of the No Edematous
gallbladder findings  change

and its surroundings

Intra-abdominal factors unrelated to  No Non-in- Excessive
inflammation findings  flammatory  visceral fat
adhesion

Diffuse scarring

Diffuse
scarring

Dense fibrosis Partial scarring

Partial scarring Diffuse scarring

Easy bleeding Necrotic changes  Cholecystoen- Cholecysto-
teric fistula choledochal
fistula(Mirizzi
syndrome)
Perforated Abscess formation Impacted
gallbladder wall  toward the liver gallstone in
and/or abscess parenchyma the conflu-
formation ence (Mirizzi
syndrome)

GB neck mount-  Inversion of the

ing onthecom-  GB or collateral

mon bile duct vein formation
due to liver
cirrhosis

Anomalous bile
duct
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Assessed for study (n=215)

Excluded: Grade I (mild) (n=102) l—

| Grade II (moderate) (n=113) |

No PTGBD before DLC
(n=86)

PTGBD before DLC
(n=27)

Fig. 1 Flowchart illustrating the patient population. A total of 215 pa-
tients who were diagnosed with AC and underwent DLC were assessed.
Patients diagnosed with Grade | (mild) AC were excluded. The remaining
113 patients were all classified as Grade Il (moderate) and divided into two
groups based on whether they received the PTGBD treatment in the acute
phase. AC, acute cholecystitis

Table 2 Baseline characteristics comparing patients in the
no-PTGBD vs. PTGBD groups at the time of delayed laparoscopic
cholecystectomy

No-PTGBD PTGBD group P-value
group (n=27)
(n=86)
Sex
Male (%) 44 (51.2) 14(51.9) 0.950
Female (%) 42 (48.8) 13 (48.1)
Age 53.07+£14.10 60.52+13.76  0.019*
BMI 25414359 24.92+2.80 0467
CCl (%)
0 62 (72.1) 16 (59.3) 0.191
1 19 (22.1) 11 (40.7)
2 3(3.5) 0
>3 2(23) 0
ASA-PS (%)
1 47 (54.7) 9(33.3) 0.153
2 32(37.2) 15 (55.6)
>3 7(8.1) 3(011.0)

ASA-PS, American Society of Anesthesiologists physical status; CCl, Charlson
comorbidity index. *P<0.05 for the between-group comparison

Data collection

A PTGBD tube (8Fr pigtail) was placed in the gallblad-
der of all the patients in the PTGBD group. In the acute
phase, patients were discharged with tube approxi-
mately 1 week after PTGBD insertion. Antibiotics were
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discontinued after discharge. Before surgery, the patients
were reviewed at the outpatient clinic. Moreover, the
tube remained in place until the DLC was performed. We
performed DLC after at least 8 weeks following PTGBD.

The measured variables were the length of postopera-
tive hospital stay, operation time, blood loss, conversion
rate, and morbidity rate. The morbidity scoring system
[10] was used to analyze the severity of complications.
By reviewing the operative videos, we used the difficulty
score for intraoperative findings from TG18 [9] to evalu-
ate every surgical procedure.

Statistical analysis

Data processing and statistical analyses were performed
using SPSS 22.0 statistical analysis package. Normally dis-
tributed data were analyzed using the ¢-test; otherwise,
the Mann—Whitney U test was used. The chi-squared
test was performed on the counted data. P<0.050 was
considered statistically significant.

Results

A total of 113 patients with Grade II (moderate) AC
underwent DLC. The clinical characteristics of the
patients at the time of DLC are summarized in Table 2.
Of the 113 patients, 86 underwent DLC without prior
PTGBD (the no-PTGBD group), and 27 underwent
PTGBD prior to DLC (the PTGBD group).

The variables and surgical outcomes of the PTGBD
group were compared with those of the no-PTGBD
group. The PTGBD group showed a significantly lon-
ger postoperative hospital stay (median 3 d vs. 2 d) and
operation time (median 98 min vs. 46 min), more blood
loss (median 50 mL vs. 20 mL), and much higher diffi-
culty score (median 4 points vs. 2 points) than the no-
PTGBD group (P<0.05) (Table 3). The conversion rate
was approximately the same in both groups (P=0.382).
The PTGBD group also showed a higher morbidity rate
(25.9% vs. 7.0%) than the no-PTGBD group (P=0.007)
(Table 4).

The morbidity scoring system was used to analyze
the severity of complications. Table 5 shows the rates of
complications in both groups. The rate of acute pancre-
atitis after surgery was the main difference in complica-
tions between the two groups. Pancreatitis occurred in

Table 3 Surgical outcome comparisons between the PTGBD and no-PTGBD groups (1)

Variables No-PTGBD group PTGBD group z P-value
(n=86) (n=27)
Median Mean rank Median Mean rank
Postoperative hospital stay (d) 2 5049 3 7774 -3.865 0.000"
Operation time (min) 46 4578 98 9274 -6.499 0.000"
Blood loss (mL) 20 51.70 50 73.87 -3.202 0.001"
Difficulty score 2 48.09 4 85.37 -5.336 0.000"

*P<0.05 for the between-group comparison
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Table 4 Surgical outcomes comparisons between the PTGBD
and no-PTGBD groups (2)

No-PTGBD group PTGBD x? P-value
(n=86) group
(n=27)
Conversion 1(1.2%) 1(3.7%) 0.763 0.382
Morbidity 6 (7.0%) 7 (25.9%) 7.247 0.007*

*P<0.05 for the between-group comparison

Table 5 Morbidity rates for morbidity score items

Complications Score  No- PTGBD x? P-

points PTGBD group value

group (n=27)
(n=86)

Persistent abdomi- 1 1(1.16%) 1(3.70%) 0763 0382
nal pain
Persistent fever 1 2(233%) 1(3.70%) 0.151 0.698
Persistently raised 1 0 1(3.70%) 3214 0073
signs of infection
Wound-healing 2 1(1.16%) 1(3.70%) 0763 0.382
complication
Thrombosis 3 0 0 / /
Bleeding 3 0 0 / /
Cholangitis 3 1(1.16%) 0 0317 0574
Icterus 3 1(1.16%) 0
Bile leakage 3 0 1 (3.70%) 3214 0073
Abscess 3 0 1(3.70%) 3214 0073
Pneumonia 3 0 1(3.70%) 3214 0.073
Embolic lung 4 0 0 / /
disease
Peritonitis 4 0 0 / /
Pancreatitis 4 0 2(741%) 6485 0011*
Renal failure 4 0 0 / /
Relaparotomy 5 0 0 / /
Cerebral ischemiaor 5 0 0 / /
bleeding
Myocardial 5 0 0 / /
infarction
Septic shock 5 0 0 / /
Death 63 0 0 / /

*P<0.05 for the between-group comparison

two cases in the PTGBD group, whereas the no-PTGBD
group had no cases.

Discussion

This study assessed the extent of DLC difficulty after
PTGBD. PTGBD has been established as an effective
method for gallbladder drainage to eliminate obstruc-
tive symptoms [11, 12]. Percutaneous transhepatic
puncture was the primary procedure. A tube apterium
exists between the liver and the abdominal wall. The
formation of the fibrin sinus tract determines the tim-
ing of tube removal. Notably, early tube removal can
lead to bile leaks. However, long-term catheterization
may generate more fibrinous exudate and adhesions,
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which can increase the difficulty of surgery. In our study,
we observed that DLC after PTGBD required a signifi-
cantly longer postoperative hospital stay and operation
time and involved more blood loss and a higher difficulty
score than DLC without prior PTGBD. The Tokyo guide-
lines clearly state that there is currently no high-quality
scientific evidence on the optimal surgical timing for LC
after PTGBD. A study has suggested that PTGBD with
advanced LC has a long time of catheter placement, and
the incidence of complications, such as catheter detach-
ment, blockage, and displacement, increases significantly,
which affect the quality of life of patients [13]. Another
study suggested that drainage tube removal is safe and
effective when performed after a short drainage period
of 7-10 d [14]. In a study [15] of 6145 patients who
underwent LC after PTGBD, the results showed that the
complications of LC surgery increased within 1 month
after PTGBD and the incidence of PTGBD-related com-
plications such as catheter detachment, blockage and
displacement increased clearly after 8 weeks of PTGBD,
thus confirming that the best time for LC was 4-8 weeks
after PTGBD.

The severity of calculus incarceration can be another
factor that affects the difficulty of surgery. Gallblad-
der pressure was decreased by PTGBD during the acute
phase in AC patients, but calculus incarceration was not
resolved. Fibrotic and scarring adhesions were consis-
tently observed. Additionally, we observed that the intra-
operative finding score for “Appearance of the Calot’s
triangle area” could reach 5 points, indicating that seri-
ous fibrotic change or scarring in the Calot’s triangle per-
sisted even after 8 weeks following PTGBD. This provides
evidence supporting the importance of early laparoscopic
cholecystectomy in AC cases, as suggested by TGI18.
However, in China, the population base is large, the inci-
dence of calculous cholecystitis is very high, patient com-
pliance is not consistent, and many patients are willing
to undergo surgery after multiple episodes. Therefore,
the number of cases leading to direct/early surgery in
the acute phase is small and scattered in various medi-
cal centers. Most patients are willing to choose delayed
surgery after the acute phase of antibiotic support treat-
ment or the more minimally invasive PTGBD drainage
in the acute phase and then decide whether to undergo
a delayed surgery. According to the actual situation of
our center, the management of acute cholecystitis was
retrospectively analyzed. PTGBD has a desirable effect
on relieving pain and inflammation in the acute phase
of patients and remains as the first choice for relieving
symptoms in the acute phase of high-risk patients who
cannot tolerate emergency surgery. Nevertheless, our
results raise the concern that surgery after PTGBD may
be more difficult owing to the drainage tube insertion.
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This study used the difficulty score for intraoperative
findings from TG18 to compare the level of difficulty in
performing DLC between the PTGBD and no-PTGBD
groups. Traditional indicators, including operation time,
blood loss, conversion rate, and morbidity rate, were not
sufficiently objective. These variables are easily influ-
enced by the surgeon’s experience and proficiency. The
difficulty score for intraoperative findings is desirable
as a direct and objective indicator capable of measuring
surgical difficulty. We reviewed the videos to assess the
difficulty of each DLC surgery procedure using this scor-
ing system to obtain more objective results. In the future,
this scoring system can optimally utilize real-time infor-
mation for prospective studies.

This study had a few limitations. First, there was a sta-
tistical difference in age between the two groups, which
may have biased the results. In addition, this study is a
retrospective analysis, which has certain inherent limita-
tions. Future prospective studies are warranted to con-
firm our results.

Conclusions

Our study showed that the operative difficulty of DLC
following PTGBD was significantly higher than that
in no-PTGBD cases. The PTGBD group showed a sig-
nificantly longer postoperative stay and operation time,
more blood loss, and a higher morbidity rate than the no-
PTGBD group. PTGBD is an efficient way to relieve the
symptoms of acute cholecystitis. however, it may increase
the difficulty and complications of DLC.
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DLC Delayed laparoscopic cholecystectomy
PTGBD  Percutaneous transhepatic gallbladder drainage

Acknowledgements
The authors express their deepest appreciation to all the patients enrolled in
this study.

Author contributions

All the listed authors met the authorship criteria. Y-QL and J-TB contributed
to the conception of the study; J-TB also administered the whole project;
Y-QL contributed significantly to the analysis and wrote the manuscript; XC
and Z-XZ performed the data analyses and manuscript preparation; and F-JX
helped perform the analysis with constructive discussions. All authors read
and approved the final manuscript.

Funding
This research received no specific grant from any funding agency in the
public, commercial, or not-for-profit sectors.

Data Availability

The datasets analyzed during the current study are available from the
corresponding author on reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Page 5 of 6

Ethics approval and consent to participate

The study protocol was approved by Ethics Committee of Beijing Jishuitan
Hospital. The study was conducted in accordance with the 1975 Declaration
of Helsinki (as revised in 1983). All participants provided their written informed
consent to participate in this study.

Consent for publication
Not applicable.

Received: 27 June 2023 / Accepted: 5 September 2023
Published online: 13 September 2023

References

1. Yokoe M, Hata J, Takada T, Strasberg SM, Asbun HJ, Wakabayashi G, et al.
Tokyo Guidelines 2018: diagnostic criteria and severity grading of acute cho-
lecystitis (with videos). J Hepatobiliary Pancreat Sci. 2018;25:41-54. https://
doi.org/10.1002/jhbp.515.

2. MoriY, Itoi T, Baron TH, Takada T, Strasberg SM, Pitt HA, et al. Tokyo Guidelines
2018: management strategies for gallbladder drainage in patients with
acute cholecystitis (with videos). J Hepatobiliary Pancreat Sci. 2018;25:87-95.
https://doi.org/10.1002/jhbp.504.

3. Kiviniemi H, Makeld JT, Autio R, Tikkakoski T, Leinonen S, Siniluoto T, et al.
Percutaneous cholecystostomy in acute cholecystitis in high-risk patients: an
analysis of 69 patients. Int Surg. 1998;83:299-302.

4. Sugiyama M, Tokuhara M, Atomi Y. Is percutaneous cholecystostomy the
optimal treatment for acute cholecystitis in the very elderly? World J Surg.
1998;22:459-63. https://doi.org/10.1007/5002689900416.

5. Chopra S, Dodd GD, Mumbower AL, Chintapalli KN, Schwesinger WH, Sirinek
KR, et al. Treatment of acute cholecystitis in non-critically ill patients at high
surgical risk: comparison of clinical outcomes after gallbladder aspiration and
after percutaneous cholecystostomy. AJR Am J Roentgenol. 2001;176:1025-
31. https://doi.org/10.2214/ajr.176.4.1761025.

6. Hultman CS, Herbst CA, McCall JM, Mauro MA. The efficacy of percutaneous
cholecystostomy in critically ill patients. Am Surg. 1996,62:263-9.

7. Melin MM, Sarr MG, Bender CE, van Heerden JA. Percutaneous cholecystos-
tomy: a valuable technique in high-risk patients with presumed acute chole-
cystitis. BrJ Surg. 1995;82:1274-7. https://doi.org/10.1002/bjs.1800820939.

8. Davis CA, Landercasper J, Gundersen LH, Lambert PJ. Effective use of
percutaneous cholecystostomy in high-risk surgical patients: techniques,
tube management, and results. Arch Surg. 1999;134. https://doi.org/10.1001/
archsurg.134.7.727.727 - 31; discussion 731-2.

9. Wakabayashi G, Iwashita Y, Hibi T, Takada T, Strasberg SM, Asbun HJ, et al.
Tokyo Guidelines 2018: surgical management of acute cholecystitis: safe
steps in laparoscopic cholecystectomy for acute cholecystitis (with videos). J
Hepatobiliary Pancreat Sci. 2018;25:73-86. https://doi.org/10.1002/jhbp.517.

10.  Weigand K, Kéninger J, Encke J, Bichler MW, Stremmel W, Gutt CN. Acute
cholecystitis — early laparoskopic surgery versus antibiotic therapy and
delayed elective cholecystectomy: ACDC-study. Trials. 2007;8:29. https://doi.
0rg/10.1186/1745-6215-8-29.

11. Yamada K, Yamashita Y, Yamada T, Takeno S, Noritomi T. Optimal timing for
performing percutaneous transhepatic gallbladder drainage and subsequent
cholecystectomy for better management of acute cholecystitis. J Hepatobili-
ary Pancreat Sci. 2015;22:855-61. https://doi.org/10.1002/jhbp.294.

12. ErS, Berkem H, Ozden S, Birben B, Cetinkaya E, Tez M, et al. Clinical course of
percutaneous cholecystostomies: a cross-sectional study. World J Clin Cases.
2020;8:1033-41. https://doi.org/10.12998/wjcc.v8.i6.1033.

13. Jung WH, Park DE. Timing of cholecystectomy after percutaneous cholecys-
tostomy for acute cholecystitis. Korean J Gastroenterol. 2015;66:209-14.

14.  Kamezaki H, Tsuyuguchi T, Shimura K, Sakamoto D, Senoo J, Mizumoto H, et
al. Safety and efficacy of early tube removal following percutaneous transhe-
patic gallbladder drainage: an observational study. Surg Laparosc Endosc Per-
cutan Tech. 2020;30:164-8. https://doi.org/10.1097/SLE.0000000000000761.

15. Woodward SG, Rios-Diaz AJ, Zheng R, McPartland C, Tholey R, Tatarian T, et al.
Finding the most favorable timing for cholecystectomy after percutaneous
cholecystostomy tube placement: an analysis of institutional and national
data. J Am Coll Surg. 2021,232:55-64.


https://doi.org/10.1002/jhbp.515
https://doi.org/10.1002/jhbp.515
https://doi.org/10.1002/jhbp.504
https://doi.org/10.1007/s002689900416
https://doi.org/10.2214/ajr.176.4.1761025
https://doi.org/10.1002/bjs.1800820939
https://doi.org/10.1001/archsurg.134.7.727
https://doi.org/10.1001/archsurg.134.7.727
https://doi.org/10.1002/jhbp.517
https://doi.org/10.1186/1745-6215-8-29
https://doi.org/10.1186/1745-6215-8-29
https://doi.org/10.1002/jhbp.294
https://doi.org/10.12998/wjcc.v8.i6.1033
https://doi.org/10.1097/SLE.0000000000000761

Liu et al. BMC Surgery (2023) 23:277 Page 6 of 6

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Increased difficulty and complications of delayed laparoscopic cholecystectomy following percutaneous transhepatic gallbladder drainage in acute cholecystitis: a retrospective study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Patient selection
	﻿Data collection
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


