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        First Patient (Intrathoracic Anastomosis) 

       Diagnosis and Indication for Surgery 

 A 60-year-old female was seen in the outpatient clinic because of dysphagia and 
10 kg weight loss. Endoscopic and pathologic evaluation revealed squamous cell 
carcinoma of the distal esophagus. Further investigation by CT scan, endoscopic 
ultrasound together with PET-CT revealed a T2N0M0 squamous cell carcinoma of 
the esophagus. She was treated with neoadjuvant chemotherapy. No concurrent 
radiotherapy was given because of previous radiation for treating breast cancer. 
Chemotherapy was followed by curative esophagectomy.  
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    Operation 

 An Ivor Lewis procedure included laparoscopy and thoracoscopy to create the 
 gastric conduit, a dissection of the intrathoracic esophagus, engagement of a two-
fi eld lymphadenectomy, and intrathoracic anastomosis. Conversion to thoracotomy 
was needed because of adhesions in the right thorax probably due to pneumonia 
a few weeks before surgery. The intrathoracic anastomosis was performed 
 end-to-side by means of a 25 mm circular stapler.  

    Pathology 

 Radically resected T2N0 adenocarcinoma of the esophagus.  

    Postoperative Course: Identifi cation 
and Treatment of the Complication 

 During the postoperative course, the patient suffered from dysphagia because of 
pyloric spasm, which was treated with a 20 mm balloon dilatation. After this dila-
tation, she could increase her oral intake and was subsequently discharged with 
combined feeding (oral and by jejunostomy). The jejenunostomy could be retired 
4 weeks later because of optimal oral intake. Yet, 6 months later, she was suffer-
ing from progressive dysphagia and lost 3 kg of her weight. Swallow X-ray 
showed a relative stenosis at the site of anastomosis of the esophagus, treated by 
endoscopic dilatation (Fig.  5.1 ). Five dilatations with Savary dilatators up to 
20 mm were needed to successfully treat the stenosis. After the last dilatation, the 
patient could swallow normally and regained weight. No more dilatations were 
needed.

       Discussion 

 The major reason for midterm morbidity after esophagectomy with esophagogastric 
anastomosis is the development of benign anastomotic strictures [ 1 ]. An incidence 
of 48 % for hand sewn anastomoses and 35 % for semi-mechanical anastomoses in 
the neck is described [ 2 ]. It is important to distinguish two types of anastomotic 
strictures: the early strictures responding to few dilatations without restenosis and 
the so-called refractory stenosis, where over ten dilatations are needed on a frequent 
basis to treat and to avoid restenosis. Risk factors for refractory stenosis are anasto-
motic leakage, neoadjuvant chemoradiotherapy, and diagnosis of the stricture within 
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90 days after surgery [ 1 ]. In the above-mentioned case there was no leakage of the 
anastomosis in the postoperative period. The patient had received neoadjuvant che-
motherapy only because of previous radiotherapy for breast cancer. Chemotherapy 
alone has not been mentioned as a risk factor for stenosis. Strictures developed over 
1 year postoperatively are usually malignant strictures [ 3 ]. 

 Cervical anastomoses are described to be risk factors for benign strictures [ 3 ]. 
However, a recent review showed no differences in anastomotic strictures between 
cervical and intrathoracic anastomosis [ 4 ]. 

 We conclude that despite the improvement of survival after esophagectomy over 
the last years, the long-term complications still importantly infl uence the quality of 
life of these patients. More focus is needed on the improvement of the esophagogas-
tric anastomosis techniques in order to decrease postoperative anastomotic 
complications.   

  Fig. 5.1    Swallow X-ray 
showing stenosis of the 
anastomosis at intrathoracic 
level       
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    Second Patient: Benign Stenosis of the Cervical 
Esophagogastric Anastomosis After Esophagectomy 

    Diagnosis and Indication for Surgery 

 A 62-year-old female presented to the gastroenterologist with severe dysphagia 
for liquids. Nine years before she had undergone a laparoscopic cardiomyotomy 
for achalasia, which was converted to a laparotomy due to perforation of the 
stomach. No fundoplication was added to the procedure. The years following, 
she underwent several dilatations for recurrent dysphagia and peptic stenosis of 
the distal esophagus. Manometry showed a hypotensive lower esophageal 
sphincter and 100 % simultaneous contractions of the esophagus. A barium 
swallow showed a dilated esophagus (but no mega- or sigmoid esophagus) and 
slow passage of contrast across the esophagogastric junction after 10 min. 
Endoscopy showed no peristalsis of the esophagus, stasis of gastric juice, and the 
esophagogastric junction could be easily passed. No Z-line could be determined, 
and there were no signs of hiatal hernia or esophagitis. After discussing all the 
surgical treatment options with the patient, she was determined to undergo an 
esophagectomy with a gastric tube reconstruction in order to relieve dysphagia 
in a defi nitive way, and the endosopic surveillance of the esophagus could be 
abandoned.  

    Operation Description 

 An open transhiatal esophagectomy was performed with an end-to-end esophago-
gastrostomy with PDS 3/0 running suture.  

    Postoperative Course: Identifi cation 
and Treatment of the Complication 

 The postoperative course was uncomplicated and the patient was discharged on 
day 7. 

 Seven weeks after discharge, the patient reported dysphagia for solids and liq-
uids; subsequently, an endoscopy showed at 20 cm from the incisors a stenosis of 
the anastomosis with edema and infl ammation. At week 10, she underwent a dila-
tation over a guidewire with Savary dilators up to 9 mm (Fig.  5.2 ). The weeks 
following, she underwent one to two weekly dilatations up to 16 mm, but the ste-
nosis recurred and dysphagia persisted. At week 17, three longitudinal short inci-
sions (precut) at the site of the persistent stenosis were made, followed 1 week 
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later by a dilatation up to 16 mm (Fig.  5.3 ). This was again followed by four more 
endoscopic sessions in which precut and dilatation ware performed. Despite these 
interventions, symptomatic stenosis recurred within a few days following treat-
ment. At week 30, another precut was done at three sites of the stenosis followed 
by dilatation up to 17 mm and injection of 1 cc steroids in the submucosa (Kenacort ®  
10 mg/mL) One more dilatation was performed 4 weeks later and since then the 
anastomosis remained wide open and easy to be passed with an endoscope 
(Fig.  5.4 ).

  Fig. 5.2    Stenosis of 
anastomosis with guide wire 
in place. Precut was done and 
the stenosis was dilated till 
17 mm with Savary dilators. 
At the end of the procedure 
Kenacort 1 cc was injected at 
the stenosis       

  Fig. 5.3    Refractory stenosis 
of the esophagogastrostomy 
17 weeks after the operation 
after multiple dilatations. 
Precut of benign stenosis       
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         Discussion 

 This case shows that benign stenosis of the esophagogastrostomy can be refractory 
to repeated dilatation and incisional therapy. During the treatment the patient was 
intermittently unable to swallow solid foods and had remained on a liquid diet. 
Weight loss and decreased quality of life were reported by the patient and generate 
important issues to address. By adding a corticosteroid injection to the precut and 
dilatation session, we observed that the restenosis was resolved and the patient is 
well 2 years after surgery.   

    Incidence and Risk Factors for Benign Stenosis 

 Benign strictures of a cervical anastomosis occur frequently and incidence rates of 
26–42 % are reported [ 1 ]. Strictures seem to be more common and more severe 
after gastric pull up when compared to colon interposition. Most strictures are 
becoming symptomatic and referred for treatment around 2–3 months after the sur-
gery. Factors involved in the development of benign strictures are diverse: postop-
erative anastomotic leakage, neoadjuvant therapy, and a history of cardiac disease 
are reported to increase the risk. The location of the anastomosis (neck versus chest) 
does not seem to play a major role. But since anastomoses in the neck tend to leak 
more often this might induce anastomotic stricture with time. There are also some 
reports that relate stricture formation with the use of stapler devices and in particu-
lar with the size of the staple device employed [ 5 ]. A meta-analysis comparing 
hand-sewn and stapled anastomosis for the development of strictures however 
found no difference between the two techniques [ 6 ]. When performing a hand-sewn 

  Fig. 5.4    Optimal result after 
39 weeks with multiple 
dilatations       
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anastomosis, the end-to-side anastomosis is associated with a lower anastomotic 
stricture rate, compared to the end-to-end anastomosis. However, prevention of 
stricture formation was at high costs with increased anastomotic leakage and longer 
in-hospital stay [ 7 ].  

    Treatment 

 The preferred treatment of benign strictures is endoscopic mechanical dilatation, 
which is an established and safe treatment option (Illustration  5.1a,b ). Most stric-
tures respond well to dilatation and need three to eight dilatations for successful 
treatment. A proportion of patients with benign cervical strictures, however, suffer 
from a refractory stricture requiring more than ten and sometimes up to 30 dilata-
tions. Possibly, patients at increased risk (neoadjuvant treatment, leakage, early 
stricturing [<90 days]) for refractory strictures might benefi t from routine 

  Illustration 5.1    ( a ,  b ) Cervical and intrathoracic anastomosis stenosis after esophageal resection. 
Dysphagia and risk for bronchoaspiration. Dilatation by means of Savary dilators or 
pneumodilatation         

a
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performance of endoscopy postoperatively and dilatation in an earlier stage. In case 
of complex strictures or simple strictures not responding to wire-guided bougie or 
through-the-scope balloon dilatation, one can consider other endoscopic treatment 
techniques such as intralesion steroid injection, incision therapy, argon plasma, or 
placement of a temporary self-expandable stent. Steroid injection in the stenosis 
combined with dilatation may be effective for refractory strictures with longer 
dilatation- free time intervals and decreased overall number of dilatations [ 8 ]. 
Incision therapy appeared to be effective—especially in short-segment anastomotic 
stenosis. Patients remained symptom-free during 1-year of follow-up after a single 
treatment session [ 9 ]. Patients with a longer-segment stenosis usually require more 
than one incision treatment. Whether this technique is better in combination with 
steroid injection in the stenosis or alone has not yet been clarifi ed. The third option 
is placement of a temporary self-expandable stent, where the stent remains in place 
for 6–8 weeks. Long-term resolution of refractory stenosis up to 80 % has been 
described [ 10 ]. By placement of a plastic or fully covered metal stent, the stent can 
easily and non-traumatically be removed. However, stent migration remains a con-
cern and is seen in up to 20 % of the patients.

b

Illustration 5.1 (continued)
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       Prevention 

 The use of a semi-mechanical side-to-side cervical anastomosis has been suggested 
for signifi cantly reducing the development of strictures, possibly due to the larger 
cross-sectional surface area of the anastomosis [ 2 ,  11 ]. However, the drawback of 
this technique is that by using a linear stapler a longer esophageal remnant is needed 
in order to perform the side-to-side anastomosis. Therefore, patients with tumors 
located at the higher upper third of the esophagus might not be appropriate for this 
technique. Second, when the esophageal lumen is already obviously dilated at oper-
ation, it is not necessary to apply this technique for enlarging the anastomotic orifi ce 
further. Besides less stenosis, applying a semi-mechanical technique with use of the 
linear stapler also seems to decrease the leakage rates. Orringer has reported a 
decrease of clinical signifi cant leaks from 10 to 15 % (manually sewn anastomosis) 
to 2.7 % after introduction of the linear stapling technique in over 100 patients [ 2 ]. 

 A recent randomized study in 291 patients comparing the wrapping of the omen-
tal pedicle fl ap around the esophagogastric anastomosis with a stapled technique, 
reported only a decreased incidence of anastomotic leakage and strictures in the 
omental wrapping group [ 12 ]. The theory behind this phenomenon is that adhesions 
form between the omentum and the gastric tube, thereby helping to seal micro-
scopic leaks and aid in tissue remodeling. The pool of histiocytes, monocytes, and 
granulocytes in the omentum may also contain the local infective process, thereby 
protecting the anastomosis. Gastric ischemic conditioning prior to esophagogas-
trostomy might improve gastric perfusion and hence decrease the rate of leakage 
and strictures [ 13 ]. But this has still to be proven in randomized controlled trials. 
There are more techniques and modifi cations of existing techniques described, such 
as the mucosal tube technique and supercharge technique. However, there is a pau-
city of trials that compare one with the other technique. The best surgical technique 
and location of the anastomosis (neck versus chest) therefore remains to be deter-
mined. Recently, it was hypothesized that benign anastomotic stricture formation is 
related to refl ux of erosive gastric contents from the gastric tube. In the 40 patients 
randomized to receiving proton pump inhibitors (PPIs) after a circular stapled anas-
tomosis in the chest, benign anastomotic strictures developed in 13 % as compared 
to 45 % of patients not on PPIs [ 14 ].     
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