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G o W N

Abstract: Introduction: Concomitant surgeries have been performed previously in several centers
with experience in laparoscopic surgeries. These surgeries are performed in one patient under one op-
eration with anesthesia. Methods: We performed a retrospective unicenter study from October 2021
to December 2021 analyzing patients who underwent laparoscopic hiatal hernia repair with chole-
cystectomy. We extracted data from 20 patients who underwent hiatal hernia repair together with
cholecystectomy. Grouping of data by hiatal hernia type showed 6 type IV hernias (complex hernia),
13 type III hernias (mixed type) and 1 type I hernia (sliding hernia). Out of the 20 cases analyzed, 19
were patients suffering from chronic cholecystitis and 1 patient presented with acute cholecystitis. The
average operating time was 179 min. Minimum blood loss was achieved. Cruroraphy was performed
in all cases, mesh reinforcement was added in five cases, and fundoplication was performed in all
cases, with 3 Toupet, 2 Dor and 15 floppy Nissen fundoplication procedures performed. Fundopexy
was routinely performed in cases of Toupet fundoplication. A total of 1 bipolar and 19 retrograde
cholecystectomies were performed. Results: All patients had favorable postoperative hospitalization.
Patient follow-up took place at 1 month, 3 months and 6 months, with no sign of recurrence of hiatal
hernia (anatomical or symptomatic) and no symptoms of postcholecystectomy syndrome. In two
patients, we had to perform colostomy. Conclusion: Concomitant laparoscopic hiatal hernia repair
and cholecystectomy is safe and feasible.
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1. Introduction

Laparoscopic surgery is the gold-standard surgical approach. It can be used for both
hiatal hernia repair and cholecystectomy. The main advantage of this surgery is its fast
recovery time operatively and postoperatively [1]. There are four hiatal hernia types. Type I
hiatal hernias impact quality of life and are refractive to medication. Type II, IIl and IV
symptomatic hiatal hernias are indications for surgery [2]. Some cases require concomitant
surgeries. This term refers to performing two or more surgical operations on one patient
in one operation. However, with laparoscopic surgeries, there are nowadays few con-
comitant surgeries. Laparoscopic surgeries have been performed for cholecystectomy [3]
and have been the gold standard for hiatal hernia repair during the past 30 years. [2]
Laparoscopy is not the standard of care for all surgical interventions, but since it is consid-
ered minimally invasive, both hiatus hernia repair and cholecystectomy can be performed
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as concomitant surgery. Concomitant surgeries under one operation with anesthesia are
very appealing, as they have the advantage of minimal invasiveness. Short postoperative
stays and early recovery decrease analgesic use. However, there is a prolongation of the
operative time, which slightly increases the incidence of intraoperative complications and
postoperative morbidities.

2. Patients and Methods

We performed a retrospective unicenter study from October 2021 to December 2021,
analyzing patients who underwent laparoscopic hiatal hernia repair plus cholecystectomy.
We extracted data from patients treated at the 3rd Surgery Clinic of University General
Hospital of Thessaloniki and identified 20 patients who underwent hiatal hernia repair
and cholecystectomy. Grouping of data by hiatal hernia type showed 6 type IV hernias
(complex hernia), 13 type III hernias (mixed type) and 1 type I hernia (sliding hernia).
Out of the 20 cases analyzed, 19 were patients suffering from chronic cholecystitis and
1 patient presented with acute cholecystitis. Average operating time was 179 min. Low-
molecular-weight heparin (LMWH) and anti-foaming agents were administered to all
patients for deep venous thrombosis (DVT) and pulmonary embolism (PE) prophylaxis
and bloating reduction. All patients were placed in the Trendelenburg position with both
legs separated and both arms tucked along the upper body. The surgeon was standing
between the legs, the assistant was on the left side, and the scrub nurse was standing on
the right side of the patient. A Hasson approach at the umbilicus for initial placement of a
12 mm trocar was favored, through which pneumoperitoneum at 10-12 mmHg using CO,
gas was established. The working trocar was placed in a standard position to triangulate
the target organ subcostally in the left anterior axillary line. The retracting trocars were
placed subcostally in the right anterior axillary line and in the subxiphoid area.

Minimum blood loss was achieved. Cruroraphy was performed in all cases, mesh
reinforcement was added in 5 cases and fundoplication was performed in all cases, with
3 Toupet, 2 Dor and 15 floppy Nissen fundoplication operations. Fundopexy was routinely
performed in cases of Toupet fundoplication. We decided to use a synthetic mesh for
reinforcement to decrease recurrence in 3 patients with a diaphragmatic defect that resulted
from a relaxing incision made for a difficult hiatus and in 2 patients with recurrent hiatal
hernia. Figure 1 and Table 1.

WM

Figure 1. From left to right. The patient before surgery, trocars and equipment placement during
surgery, traumatic postsurgery holes from the equipment. A total of 1 bipolar and 19 retrograde
cholecystectomies were performed.
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Table 1. Tools used.

-evoPOUCH Specimen Retrieval Bag

-evoPORT Family of Trocars

-evoREACH Endoscopic Instruments
-evoFLEX Linear Cutter Stapler
-evoPNEU INSUFLATION NEEDLES
-evoLUTION LINEAR CUTTER STAPLER V series
-evoLUTION LINEAR STAPLER V series

-evoMED Family of Staplers

-evoMED evoclip ligating system

-evoMED evolapse V series

-evolution circular stapler V series

See Supplementary File S1 for figures.

3. Results

The mean operating time was 155 min. We did not encounter any serious blood loss.
Cruroraphy was performed in all cases; in addition, mesh reinforcement was performed
in five cases, and fundoplication was performed in all cases, with 2 Toupet, 3 Dor and
14 floppy Nissen operations. Wrap height varied between 1 and 4 cms. Moreover, fun-
dopexy was performed in cases of Toupet fundoplication. Regarding the cholecystectomies,
18 were retrograde and 2 bipolar. Drainage of the gallbladder was performed in 14 cases
for 4 days. Nasogastric aspiration tubes were not used. Only two patients were admitted to
the ICU. All patients experienced mobilization by postoperative day one, passage of flatus
by postoperative day two and had a stool emission by discharge. Postoperative discharge
took an average of 5.5 days to occur. Opioids were only used during anesthesia, plus broad-
spectrum intravenous antibiotics intraoperatively. Only one patient with acute cholecystitis
received broad-spectrum intravenous antibiotics for 6 days and was discharged on the
9th day after surgery. Pain management was achieved using non-opioid analgesia when
requested by the patient. Pain was measured preoperatively using the pain visual analogue
scale (VAS). Patient follow-up was performed in our outpatient clinic and ranged from
1 month to 6 months, with no patients showing signs of recurrence of hiatal hernia. Five
patients had symptoms of postcholecystectomy syndrome, such as fullness or dullness in
the upper-right quadrant, especially after movement.

4. Discussion

Due to the increased prevalence of laparoscopic surgery and the ability to perform
more than one surgery under one operation with anesthesia, more and more centers are
performing more than one surgery in one patient, when indicated. The two main surgeries
that are performed as one surgery are hiatal hernia repair and cholecystectomy through
a laparoscopic approach. Again, this is feasible and safe, and performing both surgeries
under one operation with anesthesia precludes the need for a second hospitalization. The
quality of life is improved and the patient has no need to take multiple work breaks [4]. One
of the advantages of this surgery is that there is no need for a second trocar insertion when
hiatal hernia repair is performed, as the trocar positioning resembles the French technique
used for cholecystectomy. This concomitant surgery should only be performed by an
experienced surgeon who regularly performs hiatal hernia repair. Obesity is not a negative
predictive factor for a concomitant surgery. The main reason for performing a concomitant
surgery is that both surgeries are necessary. We recommend the trocar insertion be planned
beforehand, keeping in mind ergonomics and triangulation in laparoscopic knot tying
and suturing. In morbidly obese patients, the umbilicus is not a reliable landmark and
the landmark should be positioned 15 cm from the xiphoid on the xipho-umbilical line.
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Imaging plays a crucial role and should always be performed before such surgeries. Upper
digestive endoscopy should be performed in order to diagnose hiatal hernia as well as
esophagitis. Cameron ulcers and other benign or malign coexisting pathologies can lead
to a decision for surgery. Parahiatal hernia can be confirmed via barium meal [5]. Barium
meal is the gold standard for diagnosing hiatus hernia, and it has the benefit of excellent
visualization of the hernia sac. Barium meal was not performed in all patients since we were
able to classify some hernias with only upper endoscopy, since they were large. Barium
meal provides useful information regarding the herniated stomach, but is lacking in cases
of complex hernias in which other abdominal organs are herniated. Computed tomography
(CT) should be performed prior to every surgery as it provides the most information,
especially if enhanced with intravenous and oral contrast. It can diagnose gallbladder
stones, choledocholithiasis and all types of hiatus hernias. Moreover, it provides the
particular anatomy of every patient. Currently, tridimensional reconstruction software
and preoperative planning software based on CT are useful tools for the proper surgical
planning of trocar positioning. Based on this information, we achieved better ergonomics
for the surgeon, decreased blood loss and reduced operating time. Performing both
surgeries is easier and is both safe and feasible in the hands of an experienced laparoscopic
team. Our mean operating time was 170 min compared to the average operating time
of standalone hiatal hernia repairs, which was 130 min. The operating time was similar
when compared with standalone surgery and minimum blood loss was achieved in both
cases. Oral intake along with bowel movement and active mobility resumption was similar
in standalone hiatal hernia surgery. However, although evidence exists regarding the
safety of placing mesh in clean-contaminated wounds [6-11], it is our opinion that the
current evidence is not sufficient, and we advise the use of mesh only in carefully selected
cases if cholecystectomy is performed. Meshes might induce serious complications, and
we believe that it should only be used as a last resort in selected recurrent hiatal hernia
patients or in patients with a diaphragmatic defect that resulted from a relaxing incision
for a difficult hiatus, as in this study [12]. We recommend firstly performing the hiatal
hernia and then cholecystectomy. It has been observed that for surgeons who operate
between the patients’ legs, the transition is easy; however, for surgeons who perform hiatal
hernia repair from the right side of the patient, the transition is more difficult. In this case,
surgeons have to change the position of the laparoscope. Achilles heel and bile duct injuries
commonly occur during laparoscopic surgery versus open surgery, with reported rates
being higher in laparoscopic operations [11,13-18]. Moreover, we should take into account
the fatigue that follows for the surgeon. Laparoscopic cholecystectomy is a relatively
common and simple procedure; however, since the surgeon is performing it after a hiatal
hernia repair, fatigue might be observed. The surgeon should be in a familiar position for
cholecystectomy, and should bear in mind the risk of this injury, especially due to fatigue.
Since two procedures are performed, two different intraoperative incidents may occur;
however, we did not observe a higher rate of morbidity. This was due to our experience;
we believe that an experienced center should have more than 30 double surgeries per year,
making use of our excellent ergonomic tools. Regarding the two necessary colostomies,
these were performed due to errors made by our residents during their surgical training.
Moreover, in the case of suspicion of an adverse effect, a CT of the upper and/or lower
abdomen should be performed. In conclusion, concomitant laparoscopic hiatal hernia
repair and cholecystectomy is a safe and feasible option for patients with indication of
surgery for both pathologies.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/diseases11010044/s1, File S1: Tools.


https://www.mdpi.com/article/10.3390/diseases11010044/s1
https://www.mdpi.com/article/10.3390/diseases11010044/s1

Diseases 2023, 11, 44 50f6

Author Contributions: P.Z., Data curation, Investigation, Methodology, Validation, Supervision,
Writing—original draft, Writing—review & editing, A.L, Data curation, Investigation, Methodology,
Validation, Supervision, Writing—original draft, Writing—review & editing M.A., Data curation,
Investigation, Methodology, Validation, Supervision, Writing—original draft, Writing—review & edit-
ing D.G., Data curation, Investigation, Methodology, Validation, Supervision, Writing—original draft,
Writing—review & editing D.M., Data curation, Investigation, Methodology, Validation, Supervision,
Writing—original draft, Writing—review & editing K.R., Data curation, Investigation, Methodology,
Validation, Supervision, Writing—original draft, Writing—review & editing K.S., Data curation,
Investigation, Methodology, Validation, Supervision, Writing—original draft, Writing—review &
editing L.P. Data curation, Investigation, Methodology, Validation, Supervision, Writing—original
draft, Writing—review & editing and I.K. Data curation, Investigation, Methodology, Validation,
Supervision, Writing—original draft, Writing—review & editing. All authors have read and agreed
to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board 3rd Surgery Department, AHEPA
University Hospital code: 05/2021 approval date 05/2021.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: All data are available if requested by the corresponding author.
Acknowledgments: The following tools were acquired from ANTISEL company Ltd.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Yang, X.; Hua, R.; He, K.; Shen, Q.; Yao, Q. Laparoscopic hernioplasty of hiatal hernia. Ann. Transl. Med. 2016, 4, 343. [CrossRef]
[PubMed]

2. Kohn, G.P; Price, R.R.; DeMeester, S.R.; Zehetner, J.; Muensterer, O.].; Awad, Z.; Mittal, S.K.; Richardson, W.S.; Stefanidis, D.;
Fanelli, R.D.; et al. Guidelines for the management of hiatal hernia. Surg. Endosc. 2013, 27, 4409—4428. [CrossRef] [PubMed]

3. Soper, N.J.; Stockmann, P.T.; Dunnegan, D.L.; Ashley, S.W. Laparoscopic cholecystectomy. The new ‘gold standard’? Arch. Surg.
1992, 127, 917-921. [CrossRef] [PubMed]

4. Savita, K.; Khedkar, I.; Bhartia, V.K. Combined procedures with laparoscopic cholecystectomy. Indian J. Surg. 2010, 72, 377-380.
[CrossRef]

5. Preda, S.D.; Patrascu, S.; Ungureanu, B.S.; Cristian, D.; Bintintan, V.; Nica, C.M.; Calu, V.; Strambu, V.; Sapalidis, K.; Surlin,
V.M. Primary parahiatal hernias: A case report and review of the literature. World J. Clin. Cases 2019, 7, 4020-4028. [CrossRef]
[PubMed]

6. Praveen Raj, P; Senthilnathan, P.; Kumaravel, R.; Rajpandian, S.; Rajan, P.S.; Anand Vijay, N.; Palanivelu, C. Concomitant
laparoscopic ventral hernia mesh repair and bariatric surgery: A retrospective study from a tertiary care center. Obes. Surg. 2012,
22, 685-689. [CrossRef]

7. Birolini, C.; Utiyama, E.M.; Rodrigues, A.J., Jr.; Birolini, D. Elective colonic operation and prosthetic repair of incisional hernia:
Does contamination contraindicate abdominal wall prosthesis use? J. Am. Coll. Surg. 2000, 191, 366-372. [CrossRef] [PubMed]

8.  De Biasi, A.; Lumpkins, K.; Turner, P.L. Laparoscopic ventral hernia repair with acute perforated cholecystitis and no short- or
long-term evidence of prosthesis infection. Am. Surg. 2011, 77, 510-511. [CrossRef] [PubMed]

9.  Stringer, R.A.; Salameh, ].R. Mesh herniorrhaphy during elective colorectal surgery. Hernia . Hernias Abdom. Wall Surg. 2005, 9,
26-28. [CrossRef]

10. Simon, E.; Kelemen, O.; Knausz, J.; Bodnar, S.; Batorfi, ]. Synchronically performed laparoscopic cholecystectomy and hernioplasty.
Acta Chir. Hung. 1999, 38, 205-207. [PubMed]

11.  Kelly, M.E.; Behrman, S.W. The safety and efficacy of prosthetic hernia repair in clean-contaminated and contaminated wounds.
The American surgeon 2002, 68, 524-528. [CrossRef] [PubMed]

12. Laxague, F; Sadava, E.E.; Herbella, F; Schlottmann, F. When should we use mesh in laparoscopic hiatal hernia repair?
A systematic review. Dis. Esophagus 2021, 34, doaal25. [CrossRef] [PubMed]

13.  Albasini, J.L.; Aledo, V.S.; Dexter, S.P.; Marton, J.; Martin, I.G.; McMahon, M.]. Bile leakage following laparoscopic cholecystectomy.
Surg. Endosc. 1995, 9, 1274-1278. [CrossRef] [PubMed]

14. Bailey, RW.; Zucker, K.A,; Flowers, J.L.; Scovill, W.A.; Graham, S.M.; Imbembo, A.L. Laparoscopic cholecystectomy. Experience
with 375 consecutive patients. Ann. Surg. 1991, 214, 531-540. [CrossRef] [PubMed]

15. Singal, R.; Sharma, A.; Zaman, M. The Safety and Efficacy of Clipless versus Conventional Laparoscopic Cholecystectomy—Our

Experience in an Indian Rural Center. Maedica 2018, 13, 34—43. [CrossRef] [PubMed]


http://doi.org/10.21037/atm.2016.09.03
http://www.ncbi.nlm.nih.gov/pubmed/27761447
http://doi.org/10.1007/s00464-013-3173-3
http://www.ncbi.nlm.nih.gov/pubmed/24018762
http://doi.org/10.1001/archsurg.1992.01420080051008
http://www.ncbi.nlm.nih.gov/pubmed/1386505
http://doi.org/10.1007/s12262-010-0117-1
http://doi.org/10.12998/wjcc.v7.i23.4020
http://www.ncbi.nlm.nih.gov/pubmed/31832404
http://doi.org/10.1007/s11695-012-0614-3
http://doi.org/10.1016/S1072-7515(00)00703-1
http://www.ncbi.nlm.nih.gov/pubmed/11030241
http://doi.org/10.1177/000313481107700439
http://www.ncbi.nlm.nih.gov/pubmed/21679572
http://doi.org/10.1007/s10029-004-0274-x
http://www.ncbi.nlm.nih.gov/pubmed/10596331
http://doi.org/10.1177/000313480206800604
http://www.ncbi.nlm.nih.gov/pubmed/12079133
http://doi.org/10.1093/dote/doaa125
http://www.ncbi.nlm.nih.gov/pubmed/33333552
http://doi.org/10.1007/BF00190158
http://www.ncbi.nlm.nih.gov/pubmed/8629208
http://doi.org/10.1097/00000658-199110000-00017
http://www.ncbi.nlm.nih.gov/pubmed/1835346
http://doi.org/10.26574/maedica.2018.13.1.44
http://www.ncbi.nlm.nih.gov/pubmed/29868139

Diseases 2023, 11, 44 60f6

16. Flum, D.R.; Cheadle, A.; Prela, C.; Dellinger, E.P.; Chan, L. Bile duct injury during cholecystectomy and survival in medicare
beneficiaries. Jama 2003, 290, 2168-2173. [CrossRef] [PubMed]

17.  Gouma, D.J.; Go, PM. Bile duct injury during laparoscopic and conventional cholecystectomy. J. Am. Coll. Surg. 1994, 178,
229-233. [PubMed]

18. Roslyn, ].J.; Binns, G.S.; Hughes, E.F,; Saunders-Kirkwood, K.; Zinner, M.].; Cates, J.A. Open cholecystectomy. A contemporary
analysis of 42,474 patients. Ann. Surg. 1993, 218, 129-137. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1001/jama.290.16.2168
http://www.ncbi.nlm.nih.gov/pubmed/14570952
http://www.ncbi.nlm.nih.gov/pubmed/8149013
http://doi.org/10.1097/00000658-199308000-00003

	Introduction 
	Patients and Methods 
	Results 
	Discussion 
	References

