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and Other Interventional Techniques 

Abstract 
Background." It has been reported that the laparoscopic 
repair of paraesophageal hernias is associated with 
higher complication and recurrence rates than the open 
methods of repair. 
Methods: We identified 136 consecutive patients who 
underwent laparoscopic repair of a paraesophageal 
hernia between 1993 and 1999. Patient demographics 
and symptom scores for regurgitation, heartburn, chest 
pain, and dysphagia at presentation and at last follow- 
up were recorded (0 = none, I --- mild, 2 = moderate, 
3 = severe). The operative records were reviewed, 
and early and late complications were noted. Only 
patients with a follow-up of 1 were included in the 
analysis. 
Results: The median age was 64 years, and there was a 
female preponderance (1.8:1). Most patients had some 
medical comorbidity; the American Society of Anes- 
thesiologists (ASA) scores were < 2 in eight patients and 
>2 in 117 patients. Three laparoscopic operations were 
converted to open procedures. There were nine in- 
traoperative complications, five early complications, 
and three related deaths (morbidity and mortality rates 
of 10.2% and 2.2%, respectively). Follow-up data were 
available for 83 patients (66%), and the mean follow-up 
time was 40 months (range, 12-82). The percentage of 
patients experiencing chest pain, dysphagia, heartburn, 
and regurgitation in the moderate to severe range 
dropped from a range of 34-47% to 5-7% (p < 0.05). 
Three patients underwent repeat laparoscopic repair for 
symptomatic recurrence. 
Conclusion: The laparoscopic repair of paraesophageal 
hernias provides excellent long-term symptomatic relief 
in the majority of patients and has a low rate of symp- 
tomatic recurrence. The complication and death rates 
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may be related in part to the higher incidence of com- 
orbidities in this somewhat elderly patient population. 
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The importance of true paraesophageal hernias (type II) 
and the more common mixed paraesophageal hernias 
(type III) lies in their potential for the development of 
acute, potentially fatal complications as a result of 
gastric obstruction, acute dilatation, perforation, or 
bleeding [11]. This potential for lethal outcome has 
traditionally been the main indication for their treat- 
ment, even when they are asymptomatic. Because there 
is no effective nonsurgical treatment, the onus falls ex- 
clusively on surgeons to provide definitive therapy. 

Recently, as more patients with paraesophageal 
hernias have been treated laparoscopically, there has 
been a spate of reports on the outcomes following this 
procedure [1, 3, 4, 5, 7, 9]. At the same time, although 
symptomatic relief appears to be comparable to that 
obtained with the traditional open methods of repair, 
there has been growing criticism that the laparoscopic 
repair is associated with an unacceptable level of ana- 
tomic failure and occult hernia recurrence [4]. Reports 
of hernia recurrence have ranged from 4% to 42%, 
leading some surgeons to call for a moratorium on the 
laparoscopic repair of paraesophageal hernias and a 
return to the traditional open methods of repair [4]. 
However, the clinical long-term importance of recurrent 
hiatal herniation is still unclear; to date, the longest re- 
ported follow-up is 36 months in 41 patients [5]. 

We initiated the laparoscopic repair of paraesopha- 
geal hernias at our institution in 1993. We have previ- 
ously presented our experience, highlighting the 
incidence and characteristics of surgical complications 
[10]. The aim of this study was to review the clinical 
outcomes in the total group, with a particular focus on 
symptom improvement. 
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Fig. 1. Presenting symptoms of patients undergoing laparoscopic repair of paraesophageal hernia. 

Patients and methods 

Patients 

A total of 136 patients who underwent the laparoscopic repair of 
primary paraesophageal hernias between February 1993 and August 
1999 were identified from a prospectively designed and main- 
tained database. Only those patients whose follow-up was 12 months 
were considered for this study. Eleven patients who had an iatro- 
genic paraesophageal hernia as a result of failed antireflux surgery 
were also excluded. Thus, the study group was comprised of 125 
patients. 

All patient evaluations included the administration of a question- 
naire that specifically established a symptom severity score for chest 
pain, dysphagia, regurgitation, and heartburn using a four-point scale 
(0 = none, 1 = mild, 2 = moderate, 3 = severe). Patients completed 
these surveys preoperatively and at periodic intervals postoperatively. 
Additionally, they were queried as to their satisfaction with the results 
of the operation. Comorbidity was represented by the American So- 
ciety of Anesthesiologists (ASA) scoring system. Preoperatively, all 
patients were assessed by esophagogastroduodenoscopy (EGD) and 
barium swallows. Motility studies were attempted in all patients. Op- 
erative records were reviewed, and early and late complications were 
noted. Additionally, symptomatic patients had esophagrams when 
indicated, and these records were also reviewed. 

Stat&tical analysis 

Comparisons of preoperative and postoperative data were made with 
the Wilcoxon signed-rank test. Statistical significance was set at p < 
0.05 for each symptom. 

Surgical technique 

We have previously described our operative technique [I0]. However, 
it must be emphasized that several critical maneuvers are carried 
out to optimize the outcome. After gentle reduction of the para- 
esophageal hernia, a careful dissection and complete excision of the 
hernia sac is performed. This important step has been shown to min- 
imize mediastinal seroma formation [7]. The crura are exposed and 
the esophageal hiatus reconstructed using pledgetted nonabsorbable 
interrupted sutures. Maintaining the pneumoperitoneum at a low level 
facilitates hernia reduction and crural repair. Finally, a fundoplication 

is created to minimize the reflux that may result from the hiatal dis- 
section, and also to aid in anchoring the stomach below the dia- 
phragm. We do not perform a gastrostomy or undertake any other 
gastropexy maneuvers. 

Results 

The  median  age was 64 years (range, 18-92). There  were 
85 w o m e n  and 40 men.  Present ing s y m p t o m s  are  detai led 
in Fig. 1. The  major i ty  o f  pat ients  presented  with  postp-  
randial  chest  pain (30%), dysphag ia  (25%), and chronic  
hear tburn  (23%). All pat ients  had a p reopera t ive  bar ium 
swallow and E G D ,  and 96 pat ients  also comple ted  an 
esophageal  mot i l i ty  evaluat ion .  Nine teen  o f  these 96 
pat ients  demons t r a t ed  an esophagea l  peristalt ic abnor -  
mal i ty  ( < 70% peristalsis). Howeve r ,  none  & t h e  pat ients  
had  significant esophageal  body  hypo tens ion  (esopha-  
geal body pressure < 30 m m H g ) .  E igh t  pat izents  had  an 
A S A  score o f  < 2; 117 pat ients  had  an A S A  score of_>2. 

M o s t  o f  the ope ra t ions  were d o n e  on  an elective 
basis, with the except ion  o f  three emergen t  cases (2.5%). 
The  average length o f  ope ra t ion  was 218 min  (range, 55-  
426). The  mean  hospi ta l  stay was 3.9 days (range, 1-  
127). The  pat ient  w h o  remained  in the hospi ta l  for 127 
days developed mul t ip le  system o rgan  fai lure as a 
compl ica t ion  o f  gastr ic necrosis.  The  med ian  length  o f  
stay was 2 days. A n  esophagea l  lengthening p rocedure  
(Collis gastroplasty)  was necessary in six pat ients  (5%). 
Three  pat ients  underwent  convers ion  to open  proce-  
dures. T w o  of  these convers ions  were  carr ied ou t  to 
repair  esophageal  pe r fo ra t ions  c rea ted  dur ing  in t r aop-  
erat ive passage o f  the esophageal  di lator;  the third pa-  
tient was conver ted  to an open p rocedure  because 
extensive adhesions prevented  safe laparoscopy.  

There  were nine in t raopera t ive  compl ica t ions  (Table  
1) and  five early pos topera t ive  compl ica t ions  (Table  2). 
Three  deaths occurred  within  the 1st pos tope ra t ive  
month .  Two  of  these pat ients  died o f  compl ica t ions  o f  
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Fig. 2. Comparison of preoperative and follow-up data for patients with symptoms of pain, dysphagia, heartburn, and regurgitation in the 
moderate to severe range. 

Table 1. Intraoperative complications 

Complication n 

Esophageal perforation 5 
Gastric perforation 2 
Hypercarbia 1 
Cardiac arrest 1 

Table 2. Early postoperative complications 

Complication n 

Myocardial infarction 2 
Pleural effusion 1 
Gastric necrosis and sepsis 1 
Mediastinal abscess 1 

esophageal perforation, and the third developed multi- 
ple system organ failure secondary to perforation of  a 
necrotic portion of  the stomach wall. The resulting 
overall morbidity and mortality rates were 10.2% and 
2.2%, respectively. 

Two patients have undergone reoperation for re- 
current hiatal hernia with the fundoplication herniated 
into the chest. One patient underwent early repeat repair 
after a retching episode that occurred during the 
immediate postoperative period. The second patient 
presented 15 months postoperatively with recurrent 
dysphagia. A recurrent paraesophageal hernia was 
confirmed with a barium swallow. 

Long-term follow-up of  a mean of  40 months (range, 
12-82) was available in 83 patients (66%). Completed 
symptom severity score questionnaires demonstrated 
significant improvement following laparoscopic repair 
(Fig. 2). The percentage of  patients experiencing chest 

Table 3. Comparison of pre-1996 outcome measures to post-1996 data 

Pre-1996 Post-1996 p value 
(n = 60) (n = 65) 

Mean operating time (rain) 236 (55--426) 207 (97-405) 0.001 
Mean length of hospital 6.9 (1-127) 2.3 (1-20) NS 
stay (days) 
Median length of 2 2 NS 
hospital stay (days) 
Combined morbidity" 12 5 0,0004 
(no. of patients) 

NS, not significant 
" Combined morbidity and 30-day mortality 

pain, dysphagia, heartburn, and regurgitation in the 
moderate to severe range dropped from a range of  34- 
47% to 5-7% (p < 0.05). 

We used the time of  our earlier report (1996) as a 
temporal landmark from which to compare our early 
operative experience with our more recent experience. 
As shown in Table 3, there was a significant reduction in 
operating time as our experience accumulated. Although 
the mean length of  hospital stay was markedly pro- 
longed in the period prior to 1996, the median length of  
hospital stay remained essentially unchanged through- 
out the study period (1993-99). This discrepancy was 
caused by the inclusion of  the patient who remained in 
hospital for 127 days in the early phase of  the study (pre- 
1996). The overall combined morbidity and mortality 
rate pre-1996 was 20%; this rate was significantly re- 
duced to 7.6% in the post-1996 period (p < 0.001). 

From our total of  125 patients, 32 (26%) underwent 
contrast swallows at >1 year after surgical repair. 
Twenty-eight of  these patients completed symptom 
questionnaires at the time of  their follow-up esopha- 
gram, and 90% expressed satisfaction with the results of  
the operation. Twenty-two patients (74%) were off 
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medications. The remaining patients were on medication 
as per clinician or patient preference. 

Fourteen patients (33%) had an anatomic recurrence 
on esophagram, but only six of them reported more than 
mild symptoms. The indications for requesting esopha- 
grams are vague. In many cases, the studies were or- 
dered by primary care physicians or other clinicians for 
a variety of atypical symptoms. Symptom scores of the 
patients with anatomic recurrence were not different 
from those without recurrence. Only one of the 14 pa- 
tients with recurrence has undergone reoperation; the 
indication was postprandial pain. 

Discussion 

This paper, which expands on a previous report detail- 
ing our early experience with laparoscopic paraesopha- 
geal hernia repair, represents the longest follow-up 
currently reported with this technique. Despite generally 
favorable clinical outcomes, questions still remain about 
the appropriateness of a laparoscopic approach, espe- 
cially in the context of objective evidence of an 18-42% 
rate of anatomic failure after laparoscopic r~pair [1, 4, 5, 
13]. Although anatomic success is certainly a factor in 
assessing patient outcome, the overall outcome, as re- 
flected in the resolution of preoperative symptoms, 
perioperative complications, and the elimination of the 
long-term risk of serious sequelae of the unrepaired 
paraesophageal hernia, probably best reflects the success 
of the operation. In this group, with an average follow- 
up of 40 months, there were no serious long-term se- 
quelae in any patient. 

In this study, the overall morbidity and mortality 
rates were 10.2% and 2.2%, respectively. This compares 
very favorably with the documented experiences of open 
paraesophageal hernia repair, where a morbidity rate in 
the 11.8-60% range and a mortality rate of 0.5-20% 
have been reported [2, 3, 6, 8, 12]. Perhaps the com- 
parison is unfair, since there have been advances in 
perioperative care that only became available more re- 
cently, during the laparoscopic era. However, it is clear 
that the perioperative risk with the laparoscopic tech- 
nique is no greater than that associated with the open 
approach. 

Perhaps more important, the response to preop- 
erative symptoms obtained with the laparoscopic 
approach is dramatic. Based on symptom severity 
scores, heartburn, regurgitation, dysphagia, and chest 
pain were all significantly improved. The majority of  
patients had either no or only mild symptoms postop- 
eratively, and this success has been sustained through- 
out the average follow-up period of 40 months (range, 
12-82). 

However, there is still some concern that the out- 
comes achieved with laparoscopic hernia repair may 
ulltimately prove to be inferior to the open approach 
due to a high rate of  anatomic failure and hernia re- 
currence. The reported rates of anatomic failure range 
from 18% to 42% [4]. In one comparative study, ana- 
tomic failures occurred in 42% of patients after laparo- 
scopic repair, as compared with only 15% following 

open repair [4]. It has been suggested that the most likely 
reason for hernia recurrence is the lack of appreciation 
of esophageal shortening, and that many of these ana- 
tomic failures occurred early in the surgeon's experience 
[13]. As our experience has grown, morbidity and 
mortality rates have certainly fallen. Also, the use of 
CoUis gastroplasty for esophageal shortening increased 
in our series over time. Although this study has not di- 
rectly addressed anatomic failure, it is clear from the 
90% satisfaction rate expressed by our patients that la- 
paroscopic repair provides durable relief of symptoms 
and an excellent clinical outcome, despite the fact that 
33% of patients had radiological evidence of recurrence. 
This finding may indicate that hiatal hernias that occur 
following laparoscopic foregut surgery should be con- 
sidered as distinct entities, separate from de novo 
paraesophageal hernias. The established dogma that 
paraesophageal hernias should be operated on immedi- 
ately after their diagnosis may need revision. Future 
longitudinal studies of postoperative patients will helpo 
determine if recurrent lesions have a specific natural 
history and a distinct array of clinical manifestations. 

Notably, the morbidity rate dropped significantly 
from 20% in the period prior to 1996, when we initially 
reported our complications, to 7.6% since that report 
was published [10]. Although there are several potential 
factors that may account for this tangible improvement 
in outcome, it seems likely that our accrued experience 
played a key role. Gentle retraction and reduction of the 
hernia, followed by excision of the hernia sac starting at 
the left crus, greatly aid in achieving adequate anatom- 
ical restoration. It is also helpful to reduce the pneu- 
moperitoneum to <10 mmHg prior to crural defect 
closure, which should be performed posterior to the 
esophagus to provide extra intraabdominal length. In 
accordance with our standard current practice, a fun- 
doplication is uniformly created and the short gastric 
vessels are always divided. 

An acknowledged limitation of this study is the ex- 
tent of foUow-up. Due to attrition of patients from 
follow-up, outcome data were available in only 66% of 
patients. However, this cohort of 83 patients with a 
mean follow-up of 40 months does represent one of the 
largest long-term outcome series reported to date. 

In conclusion, this review of our experience of la- 
paroscopic repair of paraesophageal hernias in a large 
group of patients shows that the treatment is effective 
and durable. It should be pointed out that the man- 
agement of these patients is not analogous to patients 
with gastroesophageal reflux. Patients with paraesoph- 
ageal hernias are, in general, elderly individuals with 
comorbid factors. Correspondingly, there is an appre- 
ciable morbidity rate that, even as it decreases with in- 
creasing operative experience, is still higher than that for 
patients undergo antireflux surgery. 
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