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Abstract
Introduction
Concomitant surgery refers to performing two or more surgical operations on one patient under the same
anesthesia.
Patients and Methods
We performed a retrospective multicentric study from October 2016 to October 2019, analyzing patients
who underwent laparoscopic hiatal hernia repair. We extracted data of patients who underwent
concomitant laparoscopic surgery for both hiatal hernia repair and cholecystectomy in the following
Clinics: 1st Clinic of Surgery of Craiova Emergency Clinical County Hospital, “Colțea” Hospital, 3rd Clinic
of Surgery of Cluj-Napoca and 3rd Surgery Clinic of University General Hospital of Thessaloniki and
identi ed 20 patients who underwent hiatal hernia repair and had an added cholecystectomy. Allocation
of data by hiatal hernia type showed 6 type IV hernia (complex hernia), 13 type III hernias (mixed type)
and 1 type I hernia (sliding hernia). Out of the 20 cases analyzed, 19 were chronic cholecystitis and one
patient presented with acute cholecystitis.Average operating time was 168 minutes. Blood loss was
minimum. Cruroraphy was performed in all cases, mesh reinforce was added in 5 cases, and
fundoplication was added in all cases: 3 Toupet, 2 Dorr and 15 Floppy-Nissen. Fundopexy was routinely
added in cases with Toupet fundoplication. Cholecystectomy was performed in the following manner: 19
retrograde, 1 bipolar.
Results
All patients had favorable postoperative evolution. Patient follow up was at 1 month, 3 months and 6
months, with no sign of recurrence for hiatal hernia (anatomical or symptomatic) and no
postcholecystectomy syndrome.
In conclusion
concomitant laparoscopic hiatal hernia repair and cholecystectomy is a safe and feasible option for
patients with indication of surgery for both pathologies.

Introduction
Laparoscopic surgery is the golden standard for both hiatal hernia repair and cholecystectomy and offers
fast recovery time with less operative time and is both safe and effective.[1] Type I hiatal hernias with
impact on quality of life and refractive to medication, type II, III and IV symptomatic hiatal hernia have
indication for surgery.[2] Concomitant surgery refers to performing two or more surgical operations on
one patient under the same anesthesia. With the quick and widespread adoption of laparoscopic
approach in surgery, the emergence of concomitant surgery has seen a rapid incline in the number of
cases. It has been almost three decades since laparoscopic approach has become the gold standard for
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cholecystectomy [3] and the standard for hiatal hernia repair today is also by laparoscopic approach.[2]
Laparoscopy is not the standard for all surgical interventions, but considering that the minimally invasive
approach for both hiatus hernia and cholecystectomy is the standard of care, concomitant surgery has its
charm. The idea that you can combine multiple minimally invasive surgeries and perform them under one
anesthesia is very appealing, as in open surgery, plus the advantages of minimal invasivity: decrease in
postoperative stay, decrease in analgesic use, early recovery (when compared to procedures performed at
different times), and increase in patient satisfaction. However we should take into account the
prolongation of operative time, risk for both intraoperative complications and postoperative morbidities
for both interventions.[4]

Materials And Methods
We performed a retrospective multicentric study from October 2016 to October 2019, analyzing patients
who underwent laparoscopic hiatal hernia repair. We extrapolated data of patients who underwent
concomitant laparoscopic surgery for both hiatal hernia repair and cholecystectomy in the following
Clinics: 1st Clinic of Surgery of Craiova Emergency Clinical County Hospital, “Colțea” Hospital, 3rd Clinic
of Surgery of Cluj-Napoca and 3rd Surgery Clinic of University General Hospital of Thessaloniki. We
collected data regarding demographics, comorbidities, imagistic, operative time, blood loss, intraoperative
complications, postoperative evolution and follow-up. Values were imported into Microsoft Excel
(Microsoft O ce) and analyzed. Patients presented indication for surgery for both hiatal hernia repair
and cholecystectomy. In this study, no patient with completely asymptomatic gallbladder lithiasis was
included. For the diagnosis of hiatal hernia one or more of the following were performed: upper digestive
endoscopy, oral and intravenous contrast enhanced computed tomography and upper digestive
endoscopy. Preoperative Visick score for re ux disease was at least three. Gallbladder lithiasis was
diagnosed with abdominal ultrasound. Preoperative, all patients underwent deep venous thrombosis
(DVT) and pulmonary embolism (PE) prophylaxis with low molecular weight heparin, bowel preparation
with anti-foaming agents to reduce bloating and nil per os at least 12 hours before surgery. Interventions
were performed under general anesthesia, with endotracheal intubation for all patients. All patients were
placed in Trendelenburg French position, both arms tucked along the upper body.

Results
We identi ed 20 patients who underwent laparoscopic hiatal hernia repair and cholecystectomy in the
same operative time. Mean age was 63 years-old, median of 65 years, minimum of 46 years old,
maximum of 75 years old and standard deviation was 7.2 years. All patients were female, and one out of
20 patients was admitted through emergency setting, while the rest were elective. Case distribution by
age group is shown in Fig. 1. Four patients (20%) were from a rural area, while 16 patients (80%) were
from an urban area. Allocation of data by hiatal hernia type showed 6 type IV hernia (complex hernia), 13
type III hernias (mixed type) and 1 type I hernias (sliding hernia) (Fig. 2). Out of the 20 cases analyzed, 19
were chronic cholecystitis and one patient presented with acute cholecystitis (Fig. 3). The most frequent
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comorbidities were obesity (10 patients) and hypertension (17 patients). Most frequent symptom was
heartburn, present in 18/20 patients (90%) with a symptom duration ranging from 1 year to 20 years,
under proton pump inhibitor medication, with partial symptom cessation. Regurgitations were present in
13 patients, the average duration of symptoms was 1 year. Pain was the second most prevalent symptom
and if ordered by location frequency it was: epigastric (50%); left hypochondrium (33.3%), left hemithorax (25%) and retrosternal pain (16.66%). Pain was postprandial in 9 patients (45%), while lying down
in 7 patients (35%), ceased after eructation in 4 patients (20%) and referred pain in the left shoulder in 4
patients (20%). Other presenting symptoms with a lower incidence were: dysphagia 4 cases, anemia 5
cases, coughing 5 cases (Fig. 4). The performed imaging, by order of frequency were: upper digestive
endoscopy (85%), barium meal (60%) and computed tomography (20%) (Fig. 5).Insu ation by Veress
needle in 17 cases, 3 cases with optical access; insu ation point: 14 supra-umbilical, 6 Palmer point,
with no insu ation incidents. Average operating time was 168 minutes, median 180 minutes, minimum
120 minutes, and maximum 210 minutes. Blood loss was minimum. Cruroraphy was performed in all
cases, mesh reinforce was added in 5 cases, and fundoplication was added in all cases: 3 Toupet, 2 Dorr
and 15 Floppy-Nissen. Short gastric vessels of the fundus were divided in all cases, for better
mobilization. Wrap height varied between 2–3 centimeters. Fundopexy was routinely added in cases with
Toupet fundoplication. Cholecystectomy was performed in the following manner: 19 retrograde, 1 bipolar.
Drainage for gallbladder was added in 16 cases and was kept in place for 1–5 days. Nasogastric
aspiration tube was not maintained in the postoperative period. Three patients stayed overnight in the
intensive care unit. All patients had favorable postoperative course, started active mobilization by
postoperative day 1, passage of atus by postoperative day 2 and had a stool emission by discharge.
Postoperative discharge was between POD 3 and POD 9, average of 5.5 days, median 6 days. Opioid
analgesics were used only during anesthesia, broad spectrum intravenous antibiotic was given
intraoperatively for all patients at anesthesia induction and only one patient with acute cholecystitis
received broad spectrum intravenous antibiotic 4 days. Postoperative pain management was achieved by
non-opioid analgesia on demand of the patient. Pain was measured preoperative, postoperative and at 1month follow-up using the Pain visual analogue scale (VAS) preoperative (Fig. 6).Patient follow up was at
1 month, 3 months and 6 months, with no sign of recurrence for hiatal hernia (anatomical or
symptomatic) and no minor complaints of postcholecystectomy syndrome, like fullness or dullness in the
upper right quadrant, especially after some movements

Discussion
With the increase in safety and experience of laparoscopic surgery, the desire to perform more than one
operation under one anesthesia has risen in order to take advantage of the bene ts of minimally invasive
surgery.[4, 5] Performing both hiatal hernia repair and cholecystectomy through laparoscopic approach is
feasible and safe, and by performing both surgeries under one anesthesia the need for a second
hospitalization is erased, quality of life is improved, patient has no need to take multiple work breaks.[6]
The combined procedure needs no supplementary trocar insertion other than that for hiatal hernia repair,
as trocar positioning resembles the French technique for cholecystectomy. An experienced surgeon who
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regularly performs hiatal hernia repair should meet no impediment in combining both surgeries, even in
the presence of comorbidities such as obesity. The decision to perform this combined surgery must stem
from the indications for surgery for both pathologies. Trocar insertion must be planned beforehand, with
ergonomy and triangulation for laparoscopic knot tying and suturing kept in mind. In morbidly obese
patients, we must bear in mind that the umbilicus is not a reliable landmark and positioning of the
landmark should be at 15 centimeters from the xiphoid on the xipho-umbilical line.[7] Imaging plays a
paramount role and should not be discredited by the desire to reduce costs, as the importance of the
ndings can play a vital role in the indication for surgery, procedure used and planning. Upper digestive
endoscopy, the most performed investigation in our study for hiatus hernia can not only diagnose hiatal
hernia but also esophagitis, Cameron ulcers and other benign or malign coexisting pathologies and can
lead to a decision for surgery. Upper digestive endoscopy, in the hands of an experienced endoscopist can
even rise the suspicion of a parahiatal hernia which can be con rmed by barium meal.[8] Barium meal is
the gold standard for diagnosing hiatus hernia and it brings the bene t of excellent visualization of
hernia sac and provides orientation for the surgeon. It was not the most performed investigation in our
study, as we believe that if endoscopy provides large sizes of the hernia (large enough to classify it as a
type 3), or if a type 2 paraesophageal hernia is present, barium meal is no longer needed. Barium meal
offers a very good visual representation of the herniated stomach, but is lacking in cases of complex
hernias in which other abdominal organs are herniated. Computed tomography (CT) should not be
overlooked as it has the potential to provide the most information, especially if enhanced with
intravenous and oral contrast. It can diagnose both gallbladder stones, choledocholithiasis and all types
of hiatus hernia; it can provide a better understanding of the particular anatomy of every patient. With the
emergence of tridimensional reconstruction software and preoperative planning software, CT can bring a
vital role in surgical planning of trocar positioning for better ergonomy for the surgeon, decreased blood
loss and operating time. Performing both surgeries provides the evident bene t of one anesthesia and
one surgical time for two pathologies and is both safe and feasible in the hands of an experienced
laparoscopic team.[4] Operating time was 168 minutes compared to the average operating time of the
standalone hiatal hernia repairs, which was 148 minutes. Operating time is similar with standalone
surgery and blood loss was minimum in both cases. Oral intake, bowel movement and active mobility
resumption was similar with standalone hiatal hernia surgery. Although no mesh hiatoplasty or mesh
reinforce was performed we are not against use of mesh in the hiatus, but we are against routine use of
mesh. However, although evidence exists regarding safety in placing mesh in clean-contaminated
cases[9–14], we believe that the current level of evidence is not high enough and we advise use of mesh
only in carefully selected cases if cholecystectomy is performed. We must not forget the dreaded
complications meshes can produce and we believe that it should only be used as a last resort, in cases
where crural appropriation is not possible or in selected cases of recurrent hiatal hernia. Regarding the
order of the interventions, the hiatal hernia is usually performed rst and then the cholecystectomy. For
surgeons who regularly operate between the patients legs, the transition is easy, but for surgeons who
perform hiatal hernia repair from the right side of the patient, the transition is more di cult, having to
change the position of the laparoscope. Common bile duct injuries are the Achilles heel in laparoscopic
surgery versus open surgery with reported rates being higher in the laparoscopic group.[14–20] Although
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laparoscopic cholecystectomy is a relatively common and simple procedure, the surgeon is performing it
after a hiatal hernia repair, which can lead to fatigue. The surgeon should be in a familiar position for
cholecystectomy, with good operative view, good ergonomy and should bear in mind the risk of this injury
especially if fatigued. Both procedures can be accompanied by intraoperative incidents and accidents,
which can lead to severe morbidity. If a postcholecystectomy syndrome is suspected in the postoperative
period, a careful evaluation of the patient must also include suspicion of hiatal hernia recurrence. In
conclusion, concomitant laparoscopic hiatal hernia repair and cholecystectomy is a safe and feasible
option for patients with indication of surgery for both pathologies.
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