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Abstract: Studies have demonstrated that the LigaSure device causes less tissue damage than bipolar
electrosurgery. Increases and decreases in protein and immunoglobulin concentrations after laparoscopic
cholecystectomy are expected and transient. This study aimed to compare serum values of acute-phase
proteins and immunoglobulins in rabbits undergoing gallbladder dissection using bipolar electrosurgery
(Maryland forceps) and vessel sealing device (VSD) LigaSure. The objective was to determine which method
resulted in less inflammatory change. Twenty rabbits were divided into two groups of ten each. Group 1
underwent laparoscopic cholecystectomy with bipolar electrosurgical forceps for dissection and LigaSure
for sealing the cystic duct. Group 2 underwent dissection and cystic duct sealing using VSD-LigaSure
only. Acute-phase proteins and immunoglobulins were evaluated on postoperative days three, seven,
and fifteen. Serum concentrations of fibrinogen, transferrin, 1gG, al-acid glycoprotein, PM 23000 Da, and
C-reactive protein (CRP) did not differ significantly between groups. However, significant differences were
observed between evaluation days within the same group. IgA, ceruloplasmin, and haptoglobin were not
statistically analyzed for either group or day comparisons. Only albumin levels differed between groups,
with group 1 showing a lower protein concentration on day 15. Both methods caused changes in acute-
phase proteins, indicating no significant advantage for using the LigaSure device.
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Resumo: Estudos demonstram que o dispositivo selante de vasos DSV-LigaSure promove menor dano
tecidual que o eletrocirudrgico bipolar e 0 aumento e diminui¢do das concentraces de proteinas e imu-
noglobulinas apds a colecistectomia laparoscoépica é esperado e transitério. Objetivou-se comparar os
valores séricos das proteinas de fase aguda e imunoglobulinas de coelhos submetidos a disseccdo
da vesicula biliar utilizando eletrocirdrgico bipolar (pinca Maryland) e DSV-LigaSure para determinar
qual dos dissectores apresentou menor alteracao inflamatéria. Vinte coelhos foram distribuidos em
dois grupos com dez animais cada, sendo o Grupo 1 submetido a técnica de colecistectomia laparos-
copica utilizando o eletrocirurgico bipolar para dissec¢do e DSV-LigaSure para selar o ducto cistico e o
Grupo 2, submetido a disseccao da vesicula biliar e selagem do ducto cistico utilizando o DSV-LigaSure.
As proteinas de fase aguda e imunoglobulinas foram avaliadas nos dias trés, sete e 15 do periodo
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pos-operatoério. As concentragdes séricas de fibrinogénio, transferrina, 1gG, al1- glicoproteina acida,
PM 23000 Da e proteina C reativa ndo apresentaram diferencas significativas entre os grupos, apenas
diferencas significativas entre os dias de avaliacdo no mesmo grupo. IgA, ceruloplasmina e haptoglo-
bina ndo apresentaram diferencas estatisticas entre grupos e nem entre dias de avaliagdo. Apenas
albumina apresentou diferenca entre grupos, onde o Grupo 1 demonstrou menor concentragdo da
proteina apds 15 dias. Ambos dissectores apresentaram altera¢des nas proteinas de fase aguda, de-
monstrando que ndo houve superioridade na técnica utilizando o DSV-LigaSure.

Palavras-chave: disseccdo; inflamacao; videocirurgia; vesicula biliar

1. Introduction

The use of minimally invasive surgical techniques in veterinary medicine has intensified in
recent years. These techniques are associated with less tissue damage, faster recovery times,
reduced pain, and fewer postoperative complications than traditional open surgery ™. Surgical
trauma triggers inflammatory processes through the release of cytokines. However, minimally
invasive techniques like laparoscopy appear to induce a less pronounced inflammatory
response by reducing surgical trauma ©.

Laparoscopic cholecystectomy (LC) is a surgical procedure indicated for gallbladder
abnormalities such as cholecystitis, mucocele, neoplasms, and ruptures. Studies in humans
compare different laparoscopic techniques and their suitability based on the severity of
the condition @. Several studies have investigated the use of vessel sealing devices (VSDs)
like LigaSure and harmonic devices in laparoscopic surgery. These devices employ bipolar or
ultrasonic energy for sealing and cutting tissues. High frequency is known to promote tissue
heating and protein denaturation, creating a template of denatured collagen and elastin for a
biological seal & 4.

A study in pigs evaluated the ability of different laparoscopic devices to cause
postoperative adhesion formation. This study compared monopolar electrocautery and
LigaSure VSD. The group treated with LigaSure VSD did not develop adhesions, while the
monopolar electrocautery group had a higher adhesion score ©. Another study concluded
that VSD-LigaSure performed well during canine splenectomy procedures, achieving good
hemostasis without requiring surgical dissection before vessel sealing. It also resulted in
minimal postoperative complications ©.

Acute-phase proteins (APPs) are blood proteins whose concentrations change in response
to surgical injury, infection, inflammation, and stress. These changes are linked to the severity
of disorders and the extent of tissue damage, aiding in diagnosis and prognosis. After an
injury, an inflammatory response, known as an acute-phase response, is activated. This
response releases cytokines, such as interleukins, which stimulate the release of leukocytes,
fibroblasts, endothelial cells, and the synthesis of APPs in hepatocytes. APPs can be classified
as positive or negative based on their concentration changes. While the body increases the
production of some proteins, others decrease due to inhibited synthesis. During injury and
inflammation, serum concentrations of positive proteins like C-reactive protein, haptoglobin,
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al-acid glycoprotein, ceruloplasmin, and fibrinogen increase, while negative proteins like
albumin and transferrin decrease 89,

This study investigated which laparoscopic technique, gallbladder dissection using VSD-
LigaSure or Maryland bipolar electrosurgical forceps, promotes less inflammatory change in
rabbits by analyzing the behavior of acute-phase proteins and immunoglobulins.

2. Materials and methods

The present study was approved by the Animal Use Ethics Committee (CEUA) of the
College of Agricultural and Veterinary Sciences - FCAV/UNESP - Campus of Jaboticabal
(protocol n°016539/17). Twenty New Zealand White rabbits were used, weighing between 3.0
and 4.0 kg, all males and aged between eight and 12 months. The 20 rabbits were divided
into two groups: Group 1 (Bipolar electrosurgery - Maryland) and Group 2 (Vessel sealing
device [VSD] LigaSure), with 10 animals in each group. Before the surgical procedure, all
rabbits underwent physical and hematological evaluation, including blood count, total
protein, albumin, GGT, ALP, ALT, AST, total, and direct bilirubin. Ultrasound examination of
the abdomen was performed on all animals to check the bile ducts and ensure the absence
of any disorders.

2.1 Anesthesia protocol

The rabbits were not subjected to food and water fasting as emesis during anesthetic-
surgical procedures is rare. For pre-anesthetic medication, morphine (1 mg/kg) and
acepromazine (0.05 mg/kg) were administered intramuscularly. After 20 minutes, induction
was performed with an anesthetic mask using isoflurane, followed by the administration
of 10% lidocaine spray in the oral cavity. Orotracheal intubation was then performed, and
the rabbits were maintained on spontaneous ventilation. Intubation was confirmed using a
capnograph.

2.2 Surgical technique and postoperative period

After induction of anesthesia, rabbits were placed in dorsal decubitus, and the ventral
and lateral portions of the abdomen were trichotomized. The animals were positioned in
reverse Trendelenburg with the right side up, allowing the stomach and small intestine to
move caudally. Antisepsis was performed with 2% chlorhexidine and 70% alcohol before and
after the procedure, followed by the placement of surgical drapes. A 0.5 cm skin incision was
made in the ventral abdominal midline, one-centimeter caudal to the umbilical scar. After
subcutaneous dissection, a small 3-4 mm incision was made in the linea alba, penetrating
the abdominal cavity. A 5-mm trocar was then inserted, through which a 5-mm laparoscope,
coupled to a micro-camera and light source, was placed. The insufflator was attached to the
cannula, inflating the peritoneal cavity with carbon dioxide (CO,) at a rate of 2.0 L/min. Two
5-mm access portals were inserted in the cranial quadrant of the right abdomen, located
3 and 5 cm lateral to the midline and 3 and 4 cm cranial to the umbilical scar, positioned
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to triangulate around the location of the gallbladder. Through these two portals, Babcock's
atraumatic grasping forceps were inserted to elevate the hepatic lobe and manipulate the
gallbladder. A fourth 5 mm port was inserted in the left abdominal quadrant (near the costal
arch) and was used to introduce bipolar electrosurgery (Maryland forceps) or LigaSure (VSD
- LigaSure) (Figure 1).

9

2° PORTAL £, 4° PORTAL

3° PORTAL

1° PORTAL

Figure 1 Surgical technique for cholecystectomy in rabbits. (A) Access location for the first, second,
third, and fourth portals. (B) Place of insertion of the four access portals and LigaSure device. (C)
Removal of the gallbladder within the recovery bag.

After identifying the gallbladder and the cystic duct, the gallbladder was grasped with
atraumatic forceps, capturing and retracting the gallbladder fundus in the cranial and
right lateral direction over the hepatic dome. The infundibulum was identified and seized,
then retracted laterally towards the right lower quadrant with another atraumatic forceps,
exposing Calot's triangle, which was dissected to expose the cystic duct, cystic artery, and
lymph node. After identifying these structures, the cystic artery was sealed with LigaSure
(VSD - LigaSure) in both groups.

In Group 1 animals (n=10), dissection of the gallbladder began using Calot’s triangle with
bipolar electrosurgery (Maryland forceps) until it was determined that the only remaining
structure connected to the gallbladder was the cystic duct. Its sealing was performed with
LigaSure (VSD - LigaSure™), where two occlusions around the duct were made. After occlusion
and transection of the cystic duct, the peritoneal insertions between the gallbladder and its
hepatic bed were dissected with bipolar electrosurgery (Maryland forceps) (Figure 2).
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Figure 2 Group 1 - bipolar electrosurgical device (Maryland forceps) (A) Dissection of Calot's triangle
using Maryland bipolar forceps. (B) Occlusion of the cystic duct using the LigaSure device (DSV -
LigaSure). (C) Dissection of the peritoneal insertions between the gallbladder and liver bed using
Maryland bipolar forceps. (D) Gallbladder placed in the recovery bag for removal.

Group 2 animals (n=10) had their gallbladders dissected using Calot's triangle, with their
cystic ducts being occluded and transected using VSD-LigaSure™ (Figure 3).

Figure 3 Group 2 - LigaSure (VSD - LigaSure) (A) Exposure of Calot's triangle, cystic duct, and
cystic artery. (B) Dissection of Calot’s triangle using LigaSure (VSD - LigaSure). (C) Occlusion and
transection of the cystic duct. (D) Dissection of the peritoneal insertions between the gallbladder
and liver bed using LigaSure (VSD - LigaSure).
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After the complete dissection of the gallbladder and section of the cystic duct, the
organ was placed in the recovery bag, which was removed by enlarging the right portal
incision. Before endoscopic removal, the hepatic fossa was assessed to verify the absence of
hemorrhage and bile leakage. Gas was removed from the abdominal cavity, and the cannula
and endoscope were removed. Myorrhaphy was performed with a 2-0 Poliglecaprone thread
using the Sultan suture pattern, and dermorrhaphy was performed with a 2-0 nylon thread
using a simple interrupted suture pattern.

In the immediate postoperative period, tramadol hydrochloride (4 mg/kg), meloxicam
(0.1 mg/kg), and enrofloxacin (5 mg/kg) were administered subcutaneously. Postoperatively,
tramadol hydrochloride (4 mg/kg) was administered subcutaneously every eight hours for
three days, meloxicam (0.1 mg/kg) every 24 hours for two days, and enrofloxacin (5 mg/kg)
every 12 hours for seven days.

2.3 Collection of venous blood samples

Venous blood samples were obtained through jugular venipuncture at zero (DO)
preoperative period, and three (D3), seven (D7), and 15 (D15) days after surgery. Samples
of 2 mL of blood were collected in vials containing sodium citrate (Trombostab™ ref.45 -
Labtest™) to determine the plasma concentration of fibrinogen, and samples of 2 mL of blood
were collected in vials without anticoagulant to perform serum proteinogram and determine
the serum concentrations of total proteins and C-reactive protein. The plasma was separated
and frozen at -20°C after centrifuging the samples at 1,500 x g for 15 minutes. After clot
retraction, the tubes without anticoagulant were also centrifuged at 1,500 x g for 15 minutes
to obtain blood serum, and the samples were frozen at -20°C.

Plasma fibrinogen concentrations were determined in a coagulometer (Clot Quick Timer
[l, Drake™) using a commercial kit (Fibrinogen, Ref. 506-4/2 - Labtest Diagndstica S.A.), at
most, 15 days after freezing the samples.

2.4 Serum protein concentration

Protein was fractionated using polyacrylamide gel electrophoresis containing sodium
dodecyl sulfate (SDS-PAGE), as proposed by Laemmli (1970). After fractionation, the gel was
stained for two hours in a 0.2% Coomassie blue solution and subsequently bleached in a
methanol and acetic acid solution to remove excess dye until the protein fractions were clear.
The concentrations of these proteins were determined using a computerized densitometer
(Shimadzu CS-9301 PC, Shimadzu). As a reference, a marker solution (Sigma Maker™, S8445-
wide range, mol wt. 6,500- 200,000 Da, Sigma) with different molecular weights (200, 116,
97, 66, 55, 45, 36, 29, 24, 20 kDa) was used. The proteins evaluated were IgA, ceruloplasmin,
transferrin, albumin, 1gG, haptoglobin, a1-acid glycoprotein, and PM 23000 Da.

Theserumconcentrationof C-reactive proteinwasdeterminedbytheimmunoturbidimetry
method in a semi-automatic spectrophotometer (LabQuest, Labtest Diagndstica S.A), using
a commercial kit (PCR Turbiquest Max, Ref 3002, Labtest Diagnostica S.A). The serum
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concentration of total proteins was determined by the biuret method in an automatic
spectrophotometer (LabQuest, Labtest Diagnostica S.A) using a commercial kit (Proteinas
Totais, Ref 99-1/250, Labtest Diagndstica S.A).

2.5 Statistical analysis

Statistical analyses were performed using R (version 4.4.1) and GraphPad Prism (version
6.01) software. The effects of both groups (Group 1 vs. Group 2) and evaluation days (DO, D3,
D7, and D15) concerning the variables were evaluated using the Friedman test. The potential
interaction between groups and evaluation days was evaluated using the Kruskal-Wallis and
Dunn test. Results for each variable are presented as median + interquartile range (IQR). In
all tests, significance was declared at p<0.05.

3. Results

Table 1 and Figure 4 present the results of protein and immunoglobulin concentrations
in rabbits undergoing laparoscopic cholecystectomy using bipolar electrosurgery (Group 1)
and a vessel sealing device (Group 2).

Table1Medianzinterquartilerange of concentrationsofacute-phase proteinsandimmunoglobulins
in rabbits undergoing laparoscopic cholecystectomy using bipolar electrosurgery (Group 1) and
vessel sealing device (Group 2).

Fibrinogen (g/dL)

Group 2 0.25+0.18% 0.70 £0.35% 0.40 £ 0.20 b 0.20 £ 0.20 %

Group 1 10.5+2.79% 144 +4.97 % 11.4+725% 12.8+13.1%

Ceruloplasmin(mg/dL)

Group 2 17.4+3.05% 19.9+4.82% 147 £8.71 % 144 +11.0%

Group 1 290 £ 41.3% 405 +90.54° 370 £ 51.8 % 300 +£89.3%

Albumin (mg/dL)

Group 2 5,684 + 607 @ 5,568 + 354 Ab 5,089 + 588 40 5,106 + 376 &

Group 1 19.8 £5.96 % 322+21.4% 21.6 £9.00 % 23.8+5.81%

18G (mg/dL)
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Group 2 281 +47.5% 231 +£43.3 10 174 +24.4 % 409 £ 249 %

Group 1 43.6+8.85% 43.2+21.5% 29.1+£14.9% 38.0+£18.9%

PM 23.000 Da (mg/dL)

Group 2 62.0 £ 11.5%¢ 36.9+ 1524 48.0 + 15.4 A 90.4 +29.7 A

Group 1 1.50 + 0.70 A 5.65+11.3% 1.00 +3.00 * 0.90 +£2.404°

Medians followed by the same uppercase letters within columns and lowercase letters within rows do not differ from each

other by Dunn’s test (p>0.05).
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Figure 4 Diagram of median * interquartile range of acute-phase proteins and immunoglobulins
in rabbits after laparoscopic cholecystectomy using bipolar electrosurgery (Group 1) and vessel

sealing device (Group 2).
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Fibrinogen plasma concentrations and transferrin, IgG, al-acid glycoprotein, PM 23,000
Da, and C-reactive protein (CRP) serum concentrations did not show significant differences
between the groups (p>0.05), but they did show differences over time within the same group
(p<0.05). On the other hand, serum concentrations of IgA, ceruloplasmin, and haptoglobin
showed no statistical difference between groups or evaluation days within the same group
(p>0.05). Only serum albumin concentration showed a difference between groups and
evaluation days within the same group (p<0.05).

Regarding plasma fibrinogen concentrations, a difference was observed between the
baseline value (D0) and D3 in Group 1 (p<0.05), where the concentration was higher on D3
(0.60 g/dL). In Group 2, differences were found between DO and D3, and D3 and D15, with
higher plasma fibrinogen concentrations on D3 (0.70 g/dL).

A difference in serum transferrin concentrations was noted in Group 1 between days DO
and D3 (p<0.05), with higher concentrations on D3 (405 mg/dL), and between D3 and D15
(p<0.05), with D15 having the lowest value (300 mg/dL). Group 2 showed a difference only
between DO (325 mg/dL) and D3 (390 mg/dL) (p<0.05).

There was a significant difference in serum albumin concentrations between the
two experimental groups on D15 (p<0.05), with lower protein concentrations in Group 1
compared to Group 2 (4,295 g/dL and 5,106 g/dL, respectively). Additionally, a difference was
found between days DO and D15, D3 and D7, and D3 and D15 in Group 1 (p<0.05), with the
lowest concentrations on D7 (4,295 mg/dL). In Group 2, significant differences were noted
between DO and D7, and between DO and D15 (p<0.05), with the lowest concentrations on
D7 (5,089 mg/dL). Group 2 had higher serum albumin concentrations on all evaluation days
compared to Group 1.

Although no differences were observed between serum IgG concentrations between the
groups (p>0.05), significant differences were found in Group 1 between D3 and D15, and
between D7 and D15 (p<0.05), with higher values on D15 (289 mg/dL). In Group 2, significant
differences were noted between DO and D7, and between D7 and D15 (p<0.05), with higher
values on D15 (409 mg/dL).

No differences were observed in serum concentrations of al-acid glycoprotein in Group
1 across evaluation days (p>0.05). In Group 2, differences were observed between DO (46.7
mg/dL) and D7 (31.0 mg/dL) (p<0.05). Both groups had the lowest protein concentrations on
D7 (29.1 mg/dL and 31.0 mg/dL, respectively).

Differences in serum concentrations of PM 23,000 Da protein were found in Group 1
between days DO and D3, and D3 and D15 (p<0.05), and in Group 2 between days DO and D3,
D3 and D15, and D7 and D15 (p<0.05). In both groups, the highest protein concentrations
were noted on D15 (67.9 and 90.4 mg/dL, respectively).

Although no differences were observed between serum CRP concentrations between
Groups 1 and 2 (p>0.05), differences were observed in Group 1 between D3 and D7, and
between D3 and D15 (p<0.05), with the highest values on D3 (5.65 mg/dL). In Group 2,
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significant differences were noted between DO and D3, and between D3 and D15 (p<0.05),
with the highest values on D3 (6.00 mg/dL).

The results presented in Table 2 demonstrate that the majority of significant correlations
between the protein and immunoglobulin variables were weak, with some moderate
(transferrin and haptoglobin, haptoglobin and al-acid glycoprotein, PM 23,000 Da and
fibrinogen, PM 23,000 Da and CRP, CRP and fibrinogen) and no strong correlations. Regarding
the p-value (<0.05), CRP had a positive correlation with fibrinogen, ceruloplasmin, transferrin,
al-acid glycoprotein, and PM 23,000 Da.

Table 2 Spearman correlation coefficient and p-value between concentrations of acute-phase
proteins and immunoglobulins in rabbits undergoing laparoscopic cholecystectomy using vessel
sealing and bipolar electrosurgical devices for gallbladder dissection.

Parameters IgA Cerul Transf Alb 1gG Hapto al-acid PM 23.000 CRE
rho=0.13 rho=0.11 rho=0.25 rho=0.13 tho=-024  M0=007  rho=-0.07 " rho=-041 rho = 0.40
i . - N o - =0.5513 =0.5087 =0.0002 =0.0010
Fib p=0.2337 p=0.3369 p=0.0269 p =0.2694 p=00205 " P P P
= @5 = @5 o= O T rho =0.09 rho=0.16 rho=-0.11 rho =0.03
o o e T =0.4436 =0.1628 =0.3103 =0.7949
1gA p=0.0267 p=00280  p=00756  p=07035 " P P P
corw 0003 rhosoo0a rosor7  JOPTe TROnt T0O S oo
p=0.8110 p=0.9701 p=0.1375
rho =0.41 rho=0.22 rho=-0.17 rho =0.30
rho=0.33 rho=-0.15
=0.0002 =0.0508 =0.1304 =0.0145
URETIES p = 0.0030 p=01744 " P P P
rho =-0.06 rho =0.29 rho =0.39 rho=-0.10 rho =0.09
- =0.0102 =0.0005 =0.3894 =0.4761
Alb p=0.5812 P P P P
rho=0.11 rho =0.35 rho=0.39 rho=-0.10
126 p=03177 p=0.0016 p =0.0003 p =0.4353
rho = 0.45 rho = 0.04 rho=0.22
Hapto p <0.0001 p=0.7341 p =0.0790
rho=0.10 rho=0.35
al-acid p=0.3671 p =0.0042
PM 23.000 rho =-0.41
p =0.0008
CRP

Weak (0.07< r <0.39), moderate (0.40< r <0.69), and strong (0.70< r <1.00) scores were considered to classify correlation
levels between variables. Fib - Fibrinogen, Cerul - Ceruloplasmin, Transf - Transferrin, Alb - Albumin, Hapto - Haptoglobin,
al-acid - al- acid glycoprotein, CRP - C-reactive protein.

4. Discussion

Despite the evolution of less invasive surgical techniques, laparoscopic cholecystectomy
is not widely used in routine veterinary medicine. Compared to conventional techniques
involving an open cavity, laparoscopic methods offer faster postoperative recovery, higher
diagnostic accuracy, reduced infection rates, and other advantages. However, surgical trauma
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induces metabolic, immunological, and neuroendocrine changes, triggering inflammatory
and anti-inflammatory responses to repair the damage. This process releases cytokines into
the bloodstream, potentially leading to inflammatory response syndromes, organ failure,
and sepsis (10

In a study evaluating hemostasis and thermal damage in mesenteric vessels of goats
using bipolar electrosurgery, LigaSure, and an ultrasonic scalpel, bipolar electrosurgery
caused greater thermal damage than LigaSure, which also provided better vessel hemostasis
(M, In rabbits undergoing ovariohysterectomy, LigaSure shortened surgical time compared
to conventional ligatures 2. When sealing the renal artery and vein in pigs, LigaSure was
successful in all animals, whereas bipolar electrosurgery failed in two cases and caused
tissue thermal damage, complicating the occlusion process 3. In the present study, both
dissectors increased basal levels of acute-phase proteins (APPs) and C-reactive protein (CRP)
on different days within the same group; however, between groups, only albumin showed a
difference between groups on D15.

In humans, the impact on liver parenchyma during transection using ultrasonic energy
and a vessel sealing device showed no significant difference in CRP values between the
groups, suggesting both methods are viable 4. Another human study comparing vessel
sealing and monopolar electrosurgical devices in thoracoscopic lobectomy and pulmonary
lymphadenectomy found no difference in CRP values between the two ®. Current research
indicates greater changes in APP concentrations may be linked to the use of electrocautery
(1, Other studies have shown that the plasma half-life of CRP in rabbits is four to six hours,
and peak serum concentration can reach three days post-injury (7'®, In the present study,
CRP levels in both groups increased on the third postoperative day, and in group 2 on the
seventh postoperative day, without differences between groups. CRP values resumed to
normal within 15 days postoperatively in both groups. Overall, human studies have also
demonstrated increases in CRP levels and other inflammatory factors, even in minimally
invasive cholecystectomy techniques (°.

lgG production responds to infectious and toxic agents, increasing in infectious diseases,
liver diseases, and connective tissue diseases, among others "9, Surgical trauma can suppress
the immune system. A study on immunological function post-laparoscopic cholecystectomy
in humans, measuring immunoglobulins such as IgG and IgA, found minimal changes, with
values resuming to baseline six days post-procedure @, Another study noted IgG decreased
on the first postoperative day but returned to baseline by day three @7, In the present study,
IgA and IgG values showed no difference between groups, though serum IgG concentration
varied over time within the same group, with higher values on D15.

Haptoglobin levels showed no changes between groups or evaluation days. Fibrinogen
levels peaked on day three in both groups. Increased plasma fibrinogen concentration has
been reported post-laparoscopic and open cholecystectomy in humans 2. A study using
laparoscopic ovariectomy in bitches also observed increased haptoglobin concentrations 72
hours post-surgery, common in hemorrhage or hemolysis situations ©3. These changes were
not observed in the present study.
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Human studies have emphasized the importance of pre- and postoperative serum
albumin concentration in laparoscopic cholecystectomy, as it can influence post-surgical
mortality and morbidity ©%. Increased albumin concentration has been reported in dogs
within 48 hours post-laparoscopic cholecystectomy @), In another study, dogs that died
postoperatively showed lower albumin concentrations ©®. In rabbits, the half-life of albumin
is five days. Albumin release half-time can range from two days in mice to 19 days in horses.
As negative acute-phase proteins, albumin and transferrin levels decrease after injuries 729,
Despite this, albumin is considered a chronic injury protein, with limited literature on its
relationship to surgical damage 3. Fifteen days post-surgery, Group 1 showed significantly
lower albumin concentration compared to Group 2.

5. Conclusion

Both bipolar electrosurgical dissectors (Maryland forceps) and LigaSure (VSD - LigaSure™)
show minimal differences in serum concentrations of fibrinogen, IgA, ceruloplasmin,
transferrin, aloumin, haptoglobin, 1gG, al-acid glycoprotein, PM 23000 Da, and CRP on days
three, seven, and 15 post-procedure. This indicates that both dissectors are suitable for
performing laparoscopic cholecystectomy.
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