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Conceptual issues of terminology and term selection for surgery in patients
with acute obstructive calculous cholecystitis

The aim of the work: to develop modern terminology issues and the selection of terms for laparoscopic cholecystectomy based on the
assessment of the stages of the inflammatory process, general clinical and local morphological criteria of acute obstructive calculous
cholecystitis.

Materials and Methods. Data of 408 patients with acute cholecystitis were analyzed. Patients were categorized into groups based on the
duration of the disease: up to 3 days, 3-5 days, and 6-10 days from the onset of the first biliary colic episode. The staging of acute
cholecystitis was assessed depending on the duration of cystic duct obstruction and comorbid pathology. Based on these findings, the
optimal timing of laparoscopic cholecystectomy was proposed and confirmed by morphological studies of the removed gallbladders within
the corresponding surgical timeframes as well as data from the correlation analysis of acute cholecystitis factors.

Results. It was proven that profound hemodynamic disturbances and prolonged inflammation played a key role in the pathogenesis of
remodeling structural components of the gallbladder. These findings justify the choice of early laparoscopic cholecystectomy (within 12—
24 hours) after the diagnosis is established.

Conclusions. The developed model of acute “surgical” cholecystitis based on acute obstructive calculous cholecystitis will significantly

improve the outcomes of laparoscopic cholecystectomy at various postoperative periods.

Key words: obstructive calculous cholecystitis; timing of surgery; laparoscopic cholecystectomy.

Problem Statement and Analysis of Recent
Research and Publications. Acute cholecystitis
(AC) remains one of the most common surgical
diseases, leading to a significant number of
hospitalizations and surgical interventions [1, 2]. The
success of treatment largely depends on timely and
accurate diagnosis as well as the appropriate surgical
strategy [3, 4]. Therefore, it is essential to refine the
terminology of acute cholecystitis based on
pathomorphological and clinical criteria, ensuring
that the diagnostic algorithm focuses on identifying
acute “surgical” cholecystitis, predicting the course of
pain attacks, and determining the indications and
timing for surgery. Given this, the terminology and
optimal timing of surgical intervention in AC are
particularly relevant [5].

However, despite significant advances in surgical
techniques and the development of new minimally
invasive treatment methods, there is still no
standardized approach to the terminology of various
aspects of acute cholecystitis [6]. The lack of clear
criteria for selecting optimal surgical timing in AC
can lead to errors in treatment strategies and an
increased risk of complications [7]. According to
Kimura et al., 90-95 % of patients with acute calculous

cholecystitis initially experience biliary colic [7]. It
should subsequently be considered as a progressive
inflammation of the gallbladder, caused by prolonged
acute obstruction of the cystic duct by a stone, leading
to increased intravesical pressure, which is a key
pathological factor in acute obstructive calculous
cholecystitis [8].

Thus, we believe that acute cholecystitis serves as
a model for defining conceptual issues related to
terminology and the timing of early laparoscopic
cholecystectomy, depending on the staging of acute
cholecystitis progression.

The aim of the work: to develop modern
terminology issues and optimal surgical timing for
laparoscopic  cholecystectomy, based on an
assessment of the staging of the inflammatory
process, general clinical factors, and local
morphological criteria of acute obstructive calculous
cholecystitis.

Materials and Methods. We analyzed the
treatment outcomes of 408 patients with acute
cholecystitis, categorized based on the staging of
acute cholecystitis and age.

The summary of patients distribution based on AC
stage, depending on age, is presented in Table 1.
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Table 1. Patients distribution based on the stage of acute cholecystitis and age.

Stage of Acute Cholecystitis 2}2;?? i}t;?g E;(;ZSS Z{E;?g Total Perig/il)tage
Cystic duct disobstruction within 12 hours 20 30 26 9 85 20.83
Cystic duct obstruction up to 3 days 39 53 17 4 113 27.70
Cystic duct obstruction for 3-5 days 43 65 19 5 132 32.35
Cystic duct obstruction for 6-10 days 27 38 10 3 78 19.12
Total 129 186 72 21 408 100

To verify the diagnosis of acute obstructive
calculous cholecystitis, ultrasound examination of the
gallbladder was performed in 125 patients.

The correlation analysis was performed and
correlation relationships between the factors of acute
cholecystitis were established. Statistical analysis was
performed using Microsoft Excel. The significance
level (alpha) was set at 0.05.

Results. Pathophysiology of acute cholecystitis is
described elsewhere [9]. As a result of biliary colic, if
cystic duct disobstruction occurs within 10-12 hours
with effective conservative treatment, the stone migrates
from the neck of the gallbladder to the body (Stage 1).
Simultaneously, intravesical hypertension decreases,
causing the gallbladder to relax. The gallbladder wall re-
mains thin, and clinically, the gallbladder does not palpa-
ble, and the pain episode is absent (Fig. 1).

If a stone remains impacted in the cystic duct for
an extended period and bile flow does not resume
within 10-12 hours after ineffective conservative
treatment, the second stage of acute cholecystitis
develops. This stage is characterized by progressive
intraluminal hypertension, vascular stasis with
gallbladder wall ischemia, accompanied by edema
and wall thickening, leading to an enlarged gallbladder
(alteration phase). This, in turn, intensifies pain,
lasting up to three days from the onset of the first
attack and is classified as acute edematous cholecystitis
(Fig. 2). This has been confirmed by morphological
studies of gallbladders removed at specific surgical
timeframes (Fig. 3).

If bile flow is not restored within 3-5 days, the
third stage of acute cholecystitis develops. This stage
is marked by progressive intraluminal hypertension,
fluid secretion (exudation phase), vascular stasis with
worsening ischemia, gallbladder wall destruction,
perivesical infiltration, and the onset of bacterobilia
(necrotizing cholecystitis, confirmed by morphological
examination of the gallbladder wall) (Fig. 4).

Microscopic examination of the mucosa revealed
epithelial desquamation and destruction of the apical
villi. The serous membrane showed fibrinous deposits.
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These changes were associated with necrosis of the
mucosal and muscular layers, confirming necrotizing
cholecystitis (Fig. 5). By days 6-10, bacterobilia

Fig. 1. Migration of the stone from the gallbladder
neck to the body.

Fig. 3. Gallbladder mucosa two days after the first
attack of cholecystitis. Findings: 1 — edema and diffuse
leukocytic; 2 — congestion of the vascular bed. Infiltration
of villi. Staining: Hematoxylin and eosin. x200 [9].
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Fig. 4. Gallbladder wall fragment four days after the
first cholecystitis attack.

Findings: 1 — dilation and congestion of blood vessels,
red blood cell sludging, 2 — diffuse hemorrhagic and
leukocytic infiltration. Staining: Hematoxylin and eosin.
%200 [9]. Diagnosis: Necrotizing cholecystitis.
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Fig. 5. Gallbladder wall fragment five days after the
first cholecystitis attack.
Findings: 1 — purulent-necrotic changes in the mucosal
and muscle layers. Staining: Hematoxylin and eosin. X200

[9].

develops, progressing to acute (complicated)
destructive purulent cholecystitis, manifesting as
empyema, phlegmon, gangrene, gallbladder wall
perforation, perivesical abscess, and localized
peritonitis.

Microscopic histological analysis confirms that in
the early stages of cholecystitis, acute inflammation
of different morphological types (both non-destructive
and destructive) occurs in the gallbladder wall. These
findings substantiate and validate the hypothesis of a
pathomorphological  classification  of  acute
cholecystitis [10]:

— Edematous cholecystitis: First stage (2—4
days);

— Necrotizing cholecystitis: Second stage (3-5
days);

— Purulent cholecystitis: Third stage (7—10 days).

As seen in Table 1, out of 408 patients, within the
first three days after an acute attack, 113 patients
(27.7 %) were admitted; between 3-5 days — 132
patients (32.35 %) were hospitalized; and between
6-10 days — 78 patients (19.12 %) were admitted.
Analysis of biliary colic episodes showed that 85
patients (20.83 %) experienced gallbladder
decompression within 10-12 hours of effective
conservative therapy, leading to clinical improvement
and resolution of pain. These patients declined surgery
and were discharged for outpatient monitoring under
general practitioner supervision. Within one year of
follow-up, 24 patients (28.33 %) underwent surgery
during a recurrent pain episode, 17 patients (19.80 %)
underwent elective surgery to prevent complications,
51.87 % of patients were not operated on as no
recurrent pain episodes were observed within the
short-term follow-up period. The largest group of
patients (32.35 %) was admitted between 3-5 days
after the first onset.

When analyzing the age distribution of patients
according to the WHO age classification, we found
that 186 patients (45.59 %) were aged 4460 years.
Among them, 65 patients (34.95 %) were admitted
between 3-5 days after their first onset. Additionally,
93 patients (22.79 %) were aged 60 years or older.

Given these findings, we developed a surgical
urgency model for laparoscopic cholecystectomy
based on the pathomorphological staging of acute
cholecystitis, emphasizing that surgical timing should
be determined from the moment of diagnosis, rather
than from symptom onset or hospital admission
(Table 2).

Key findings from Table 2: 11.45 % of patients
underwent surgery within 6 hours of diagnosis,
73.73 % of patients underwent surgery within 12
hours of diagnosis. Only 14.82 % of patients
underwent delayed surgery (24—48 hours). Notably,
only 3.7 % of patients with severe purulent obstructive
cholecystitis (6—10 days) underwent delayed surgery,
which we consider a tactical error, as these patients
had complicated purulent cholecystitis and should
have undergone earlier intervention.

The correlation analysis was performed and
correlation relationships between the factors of acute
cholecystitis were established (Table 3).

Discussion. The diagnosis of “acute cholecystitis”
represents a critical surgical condition, encompassing
both mild and severe attacks that can lead to
complications. It is essential to refine the terminology
of acute cholecystitis based on pathomorphological
and clinical criteria, enabling: identification of
“surgical” acute cholecystitis to predict the course of
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Table 2. Timing of laparoscopic cholecystectomy based on acute cholecystitis stage and comorbidities

Surgery Timing from Diagnosis, n (%)
Cholecystitis Stage (First Attack) Within 6 Hours Within 12 Hours Within 24-48 Hours
(Urgent) (Emergency) (Delayed)
Up to Without comorbidities 0(0) 78 (24.15) 0(0)
3Days | 'with comorbidities 0(0) 22 (6.8) 13 (4.02)
(n=113)
3-5Days | Without comorbidities 0(0) 109 (33.8) 0(0)
(0=132) " ['With comorbidities 0(0) 0(0) 23(7.1)
6-10 Days | Without comorbidities 37 (11.45) 0(0) 0(0)
(0=78) | With comorbidities 0(0) 29 (8.98) 12 (3.7)
Table 3. Correlation analysis of acute cholecystitis factors
Factors WBS Gangrenous Pie;gifrs;tceal Empyema Abscess
WBS 0.271447 0.300345 0.378238 0.1868
gangrenous 0.27145 0.363891 0.348576 0.42188
perivesical infiltrate 0.30035 0.363891 0.330015 0.24834
empyema 0.37824 0.348576 0.330015 0.11253
Abscess 0.1868 0.421879 0.248338 0.112528

an attack, determination of surgical indications and
urgency, prioritizing minimally invasive laparoscopic
techniques for gallbladder diseases.

We align with Moshe Shein (2010) [13] who
stated: “You cannot diagnose acute cholecystitis if the
gallbladder is not tense.” Cystic duct obstruction leads
to increased intraluminal pressure and gallbladder
distension, making it tense and painful. Our research
confirms that cystic duct obstruction is the pathogenic
trigger of acute obstructive calculous cholecystitis.

As for inflammatory staging and surgical urgency,
based on obstruction duration, we identified three
pathomorphological stages of acute cholecystitis:

1. Alteration Phase (up to 3 days) — Edematous
Cholecystitis

2. Exudation Phase (3-5 days) — Necrotic
Cholecystitis

3. Suppuration Phase (6-10 days) — Purulent
Cholecystitis

Thus, the term “acute obstructive calculous
cholecystitis”  is  clinically  justified  and
pathophysiologically accurate.

As for surgical timing in relation to age and
comorbidities, we would like to make following
statements. Historically, age and comorbidities were
considered contraindications for urgent surgery.
However, our findings contradict this notion:

* Neither age nor comorbidities should prevent
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early emergency surgery in cases of acute obstructive
calculous cholecystitis if cystic duct deobstruction
does not occur.

* Delaying surgery in these patients leads to
progression of the purulent-necrotic process,
increasing morbidity and mortality.

A prospective study [11] compared: early
laparoscopic cholecystectomy (<24 hours from
admission) vs. delayed laparoscopic cholecystectomy
(6—12 weeks after conservative treatment). Results
showed that delayed surgery was accompanied by
technical difficulties in 25-46.5% of cases. The
inflammatory  process  progresses from the
proliferation stage (4-12 days), through the
connective tissue maturation stage (after the third
week), to a mature scar in the remodeling stage (6—
12 months). Theoretically, such a fibrotic scar is
irreversible, leading to altered syntopy, which is an
important source of classical iatrogenic injury to the
common bile duct [12]. Thus, we have developed
timeframes for performing surgery from the moment
of diagnosis at different stages of the inflammatory
process in cases of an obstructed gallbladder. Based
on general pathological timelines, it is theoretically
expected that within 24 hours after the symptom
onset, all patients will exhibit local and systemic
inflammation. It can be assumed that performing
cholecystectomy at the early stage of the disease
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may prevent complications associated with
cholecystitis during surgery, especially in cases
progressing to a severe form.

According to some researchers, the timing should
not be based on symptom onset but rather on diagnosis
confirmation of acute obstructive calculous
cholecystitis, as linking early cholecystectomy to
symptom onset is not always possible due to the
subjective perception of signs and symptoms.
Therefore, the clinical question of when to perform
laparoscopic cholecystectomy remains unanswered.
Given this, we have developed an urgency scale for
laparoscopic  cholecystectomy based on the
pathomorphological staging of acute cholecystitis,
not from the onset of symptoms or hospital admission,
but from the moment of diagnosis.

We support Moshe Shein’s opinion [13] that early
laparoscopic cholecystectomy allows for easier
dissection within the edematous plane. Contrary to
the expectation that the inflammatory process in the
gallbladder  subsides, allowing  perivisceral
inflammation to “mature” into organized adhesions,
this actually complicates dissection. Therefore, the
severity of inflammation, rather than the disease
duration, plays a decisive role in the difficulty of
performing laparoscopic cholecystectomy [14].

According to the correlation analysis (Table 3), it
was established that the correlation is most pronounced
in patients with purulent cholecystitis. At the same
time, the indicators of local destructive changes in the
gallbladder wall with 6-10 day old neglected obturation
calculous  cholecystitis ~ (gangrene, empyema,
perivesical infiltrate, abscess) prevail. Perivesical
infiltrate correlates with acute gangrenous cholecystitis
(r = 0.363891, p < 0.05), empyema (r = 0.330015, p <
0.05). Empyema correlates with acute gangrenous
cholecystitis (r = 0.348576, p < 0.05), leukocytosis (r =
0.378238, p < 0.05). Abscess correlates with acute
gangrenous cholecystitis (r = 0.421879, p < 0.05).
Leukocytosis correlates with empyema (r = 0.378238,
p <0.05), perivesical infiltrate (r = 0.300345, p < 0.05).
Acute gangrenous cholecystitis correlates with
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TepHonifibebKuli HayioHaibHUl MeduyHull yHisepcumem imeHi I. 5. Ffopbadyescbko2o MO3 YkpaiHu, TepHonisb, YkpaiHa

KOHIIEIITYAJIbHI IIMTAHHS TEPMIHOJIOT'Ti TA BUBOPY TEPMIHIB OIIEPALIIi Y XBOPUX
HA I'OCTPU OBTYPALIMHUM KAJIbKY/TbO3HUM XO/IELIUCTUT

Merta gocipKeHHsI: PO3MpPALlOBaTh CyYacHi MATaHHs TepMiHOJIOTil Ta BUOOPY TePMiHIB JIarapoOCKOMiYHOI X0/IeCTEKTOMIT Ha OCHOBI
OL[iHKH CTa/[ifHOCTI 3arajbHOTO MTPOL{eCy, 3arajJbHUX KJIHIUHNX Ta JIOKaJLHUX MOP(OIOriYHIX KPUTEpiiB rocTporo o6TypariiiHoro Kaib-

KY/IbO3HOI'O XOJICLIUCTUTY.

Marepianu i Meroau. IIpoananizoBaHo pesynbTat 408-MM XBOPUX Ha TOCTPUM X0/eLIMCTUT. BujineHo rpyny natjieHTiB 3a /laBHiCTIO
3aXBOpIOBaHHs y TepMiHu: 70 3 71ib, 3-5 1i6, 6-10 zib i3 MOMEHTY repIioro Hara/y KOBUHOI Kok, OL{iHEeHO CTa/jiiHICTh TOCTPOTO XO-
JIELIUCTUTY 3aJIe)KHO BiJi TPUBAIOCTI 00Typatjil MixypoBoi MPOTOKHM Ta CyMyTHbOI rarosorii. Ha 1jili 0cHOBI 3arpornoHoBaHi TepMiHU BUKO-
HaHH$ J1arlapoCKOIiYHOI XOeLMCTeKTOMii MiZATBepKytoTh MOP(OJIOTiuHi JOC/Ii/PKeHHs BUJAIeHUX >KOBUHMUX MIXypiB y BijmnoBigHi
TepMiHH orieparjii, a TaKoXX /jaHi KOpeJIsILiiiHOro aHasIi3y (akToOpiB rOCTPOro XOIeLUCTUTY.

Pesysbrarh. [l0BeIeHO, 11{0 B MaToreHesi peMo/je/toBaHHsI CTPYKTYPHHUX KOMIIOHEHTIB )KOBYHOTO MiXypa BiZlirpatoTh [IMOOKi reMoAnHa-
MiuHi po3/1aJy Ta MPOJIOHTALlisl 3arajbHOrO MPOLIECy, 110 0OIPYHTOBYIOTH BUOIpD paHHIX TepMiHiB BUKOHAHHS JIAallapOCKOIUHOI Xosie-

uucrekToMil (y Mexxax 12—24 ropi) mic/isi BCTAHOB/IEHHS /liarHO3Y.

BucHoBKH. Po3mnpaijboBaHa Mo/ie/ib TOCTPOTO «XipypPridHOTo» XOMELUCTUTY Ha OCHOBI TOCTPOro 0OTYPAL{iiHOr0O KalbKy/Ib03HOTO X0Jie-
LIMCTUTY CYTTEBO MOKPALWUTh Pe3y/IbTaTy JlarapoCKOMiuHoi Xo/eLpcTeKToMii y pisHi nmicisionepariiiti Tepminu.

KitrouoBi cioBa: 00TyparjiliHuii Ka/bKy/IbO3HNH XOMELCTUT; TePMiHH OIepaLiii; anapocKorniuyHa X0/1eUCTeKTOMIst.

42 ISSN 1681-2778. LUMNTAJ/TIbHA XIPYPIIA. XKypHas imeHi /1. . Kosasibdyka. 2025. Ne 1





