
Rezumat

Rezultatul funcåional æi calitatea vieåii postoperatorii în
reconstrucåia esofagianã funcåie de tipul anastomozei 
cervicale

Introducere: Cheia de boltã în ceea ce priveşte rata compli-
caåiilor post-operatorii cât şi în privinåa rezultatului funcåional
în reconstrucåia esofagianã este tehnica/modalitatea anasto-
mozei cervicale. În ciuda noilor achiziåii tehnologice æi a per-
fecåionãrii tehnicii din centrele specializate, nici la ora actualã
complicaåiile post-anastomotice nu cunosc o ameliorare semni-
ficativã.
Scop: Studiul nostru îæi propune sã analizeze cauzele ce fac din
esofag/hipofaringe un caz particular dpdv anastomotic. Dacã
condiåionalitãåile anatomice æi morfologice nu pot fi ajustate
(structurã histologicã mediocrã, precaritatea vascularizaåiei,
etc), o serie de alte elemente importante pentru securitatea
unei suturi pot fi identificate æi corectate.
Material æi metodã: În intervalul 1981-2014, în clinicã au fost
operaåi 195 pacienåi cu indicaåie de reconstrucåie esofagianã.
Studiul nostru a presupus o analizã a numai 72 de cazuri (2000-
2014) operate æi s-a bazat pe o evaluare statisticã printr-o
metodã Kaplan-Meier ce a luat în calcul o baterie importantã
de factori (partener anastomotic esofag/hipofaringe, partener
visceral stomac, jejuno-ileon, colon, tip de faringotomie, tip de
anastomozã T-L, T-T, L-L, L-T, straturi anastomotice).
Rezultatele au fost comparate cu cele obåinute printr-o investi-

gaåie de tip clinico-paraclinic ce a analizat rezultatul post-
terapeutic cu ajutorul a trei criterii (clinica deglutiåiei, studiul
baritat şi endoscopic) precum şi printr-o apreciere subiectivã, a
fiecãrui bolnav, asupra situaåiei sale, a acuzelor pe care aceştia
le-au reclamat şi care au viciat rezultatul funcåional la distanåã
(disfagie, reflux, durere, astenie fizicã, scãdere în greutate, 
disfonie, altele).
Rezultate: Analiza statisticã a stabilit cã numai unii din factori
analizaåi s-au dovedit valoroşi. Astfel, cu cât anastomoza este
plasatã mai sus cu atât funcåionalitatea pasajului digestiv este
mai afectatã. Jejunul æi colonul stâng s-au dovedit cei mai 
eficienåi parteneri anastomotici. Varianta de implantare 
optimã pare a fi cea T-T ori T-L iar numãrul de straturi anasto-
motice nu a influenåat rezultatul postoperator.
Concluzii: Datele obåinute pot modula într-o oarecare mãsurã
gestul operator, cu ameliorarea ratei complicaåiilor. Din pãcate,
condiåiile tehnice laborioase æi limitãrile anatomice specifice
fac greu realizabil acest deziderat.

Cuvinte cheie: stenozã esofagianã postcausticã, reconstrucåie
esofagianã, anastomoza cervicalã, variabile tehnice, calitatea
vieåii, rezultat funcåional

Abstract
Introduction. The keystone of the rate of postoperative com-
plications and functional outcome in oesophageal reconstruc-
tion is the technique/method of performing cervical anasto-
mosis. Despite new technologies and improved technique in
specialized centres, post-anastomosis complications have not
significantly improved.
Purpose: The goal of our study is to analyse the causes that
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make anastomosis with the oesophagus/hypopharynx a particu-
lar case. If anatomical and morphological aspects cannot be
adjusted (poor histological structure and vascularity etc.), some
important elements for performing a good anastomosis can be
identified and corrected.
Material and Method: Between 1981-2014, 195 oesophageal
reconstructions were performed in our clinic. Our study
involved an analysis of 72 cases (2000-2014), based on a statis-
tical evaluation by Kaplan-Meier method that considered a
series of factors (oesophagus/hypopharynx as anastomotic 
partner, stomach, jejuno-ileum, colon as visceral partner,
pharyngotomy type, T-L, T-T, L-L, L-T type anastomosis, 
number of anastomotic layers). Results were compared with
those obtained by standard clinical and laboratory investiga-
tion, analysing the post-therapeutic outcome using three 
criteria (clinical aspects of swallowing, barium swallow and
endoscopy) and by subjective assessment by each patient of
his/her state and complaints, with effects on long-term 
functional outcome (dysphagia, reflux, pain, asthenia, weight
loss, hoarseness).
Results: Statistical analysis determined that only some of the
analysed factors proved to be valuable. The higher the level of
the anastomosis, the more intense the impairment of the
digestive function. The jejunum and left colon proved to be
most effective anastomotic partners. The best method for
implantation seems to be T-T or T-L and the number of 
anastomosis layers has no influence on postoperative outcome.
Conclusions: Acquired data can influence to some extent the
operatory technique, with a lower complication rate.
Unfortunately, laborious technical aspects and specific
anatomical limitations make this goal difficult to achieve.

Key words: oesophageal postcaustic stenosis, oesophageal recon-
struction, cervical anastomosis, technical variables, quality of
life, functional outcome

IntroductionIntroduction

Postcaustic esophagitis, as a result of accidental ingestion of
corrosive substances or with suicidal intent, or of drug com-
pounds administered orally, remains a significant public health
problem (1,2,3). The lesional consequence beyond the acute
event, long after the moment of ingestion, is oesophageal
stenosis, with an extremely diverse morphopathology, which
renders the patient socially and, most importantly, dietary
handicapped. The therapeutic solution, far from being the 
prerogative of a single specialty, associates a gastroenterologist,
an ENT specialist, a radiologist, a psychologist, and the most
important link, the surgeon. Thus, the decision to restore 
swallowing by means of both a technique of reconstruction
using the patient's visceral capital and possibly an oesophageal
resection ablative method rests with the surgeon. The key
point of any oesophageal reconstruction in terms of long-term
postoperative complications and functional outcome, which is

precisely the purpose to which the oesophageal plasty is per-
formed, is represented by an efficient cervical anastomosis,
with swallowing restored. Despite technical improvements
(crimped wires, mechanical suture, etc.), no significant
improvements of the results were obtained, the risk of fistula
development remaining approximately 8-10% of cases, ranging
between 3.7 and 20%! (4-8) and, although no vital impact is
reported, functionally impairing the assembly in spite of a
viable, cervically ascended graft. With this argument, our
study identifies a number of criteria that have an impact on
the functional outcome in oesophageal reconstruction and, by
integrating them statistically, allows adjustment of the decision
regarding reconstructive therapeutic management.

Aim

Our study aims to analyse the causes that make the
oesophagus or hypopharynx a particular case from an anasto-
motic point of view. If the anatomical and morphological 
conditionalities cannot be adjusted (due to poor histologic
structure, precarious vascularization etc.), a number of other
elements important for the safety of a suture can be identified
and corrected. Thus, we must answer the following questions:

- which of the two possible anastomotic partners – the
oesophagus or the hypopharynx – is more adequate for
an anastomosis?

- which visceral distal anastomotic partner provides the
best long-term results (stomach, jejunum, right or left
colon)? 

- what type of pharyngotomy provides a convenient func-
tionality, with minimal complications?

- what type of anastomosis (T-L, T-T, L-T sau L-L) is more
indicated to be used?

- is the number of layers important in terms of minimizing
the fistula development risk and/or the functionality of
the anastomosis?

Together with other associated questions, through this
study we hope to obtain an ideal mathematical and statistical
model, applicable to oesophageal reconstruction, which will
prove useful at the moment of technical decision-making to a
surgeon trained in this type of surgery.

Material and MethodMaterial and Method

Between 1981-2014, 195 patients with indication for
oesophageal reconstruction were operated in our clinic. In
view of the questions raised above, our study involved an
analysis of the reconstruction cases operated in the clinic
(72 cases from 2000 to 2014) and was based on a statistical
evaluation by Kaplan-Meier method, which took into
account an important range of surgical decision factors
involved in the functional outcome: 

- oesophagus vs hypopharynx as anastomotic partner;
- visceral partner (stomach, jejuno-ileum, right or left

colon);
- pharyngotomy type;
- anastomosis type (T-L, T-T, L-L, L-T);
- number of anastomosis layers.
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All variables were processed and statistically analysed using
X2 tests for discrete factors and Wilcoxon tests for continuous
ones, any index value p <0.05 having statistical significance
(9, 10). Patients' responses fall relatively within the standard
population group, keeping within the error margins established
in accordance with generally accepted typical tests.

We used two criteria for result assessment:
- Study I, subjective, a questionnaire completed by each

patient, on his/her state, physical complaints influencing
the long-term functional outcome (dysphagia, reflux,
pain, asthenia, weight loss, dysphonia, and others),
quantified as a self-evaluation in terms of quality of life
in the postoperative period;

- Study II, objective, a clinical and para-clinical evalua-
tion conducted in the clinic by the specialist, which
includes general examination and swallowing clinical
aspects, endoscopy and barium swallow exam (in 
particular situations we also used radio-labelled tracers in
a meal and pH meter), patients being initially followed
at 6 and 12 months respectively.

ResultsResults

Study I subjective (quality of life)

The questionnaire for assessing quality of life includes 
elements considered mandatory in order to have interpretation
value (defined by the National US Committee Short Form - 36
Health Survey - SF-36) (11,12): general health, current physical
activity, work ability, vitality scale, social integration, mental
health, emotional problems, pain complaints (see Fig.1 Sheet
Type I). Each criterion was rated on a scale from 0 to 100, high-
er values indicating better quality of life.

Comparative assessment to a control group from the gen-
eral population was made with a group of American popula-
tion, because statistical evaluations of our country are missing
from official data (13). This highlighted a value of quality of
life in the control group of 80.562 and a value of 71.865 for
the patients in the study (if we had an ideal value of 100% in
the control group, we would have a very high value of quality
of life for operated patients, of 89.2%!) - Table 1.

Applying and analysing each technical detail criterion (see
above) with regard to impact on quality of life in the post-
operative period, we identify elements that can increase /
decrease this result - Table 2. Thus, for the cervical anastomotic
partner type (oesophagus or hypopharynx), we applied the test
of Kruskal-Wallis statistical evaluation and found a clearly 
statistically significant relationship between quality of life and
cervical anastomotic partner type, the average score obtained,
0.0111, proving the causality, and the oesophagus proved its
supremacy to the hypopharynx. There is no correlation with 
statistical significance regarding mental health, but the latter
has a significant influence on physical activity (0.002), work
ability (0.0019), vitality global scale (0.0026) and pain 
complaints (0.0001).

Applying the same evaluation method depending on the
type of the distal anastomotic partner, we obtained results that

show an excellent score for the jejunum and left colon, 
followed by the stomach and right colon.

During the study three types of pharyngotomy were 
performed in our clinic: i) classic type, lateral to the thyroid
cartilage's wing, with partial severing of the lower pharyngeal
constrictor muscle, ii) Z. Popovici type, an elliptical pellet on
the side wall of the pharynx after resection of the left hemi-
hyoid and the superior horn of the thyroid cartilage, and iii)
Laccourreye-Dubost type, elliptical pharyngotomy extended
into the lower pharyngeal constrictor muscle, after resection of
the left upper horn of the thyroid cartilage.

Evaluation test shows the most favorable results for
Popovici pharyngotomy, followed by classic and Laccourrey-

Figure 1. Type I form for assessment of quality of life, the basic
criteria being quantifiable on a scale of 0-100

Evaluation criteria Patients Score Witness score
(normal population)
Health perception (general health) 56,5 75,4
Physical functioning (daily activities) 76,0 87,3
Role-physical (ability to work) 84,0 83,4
Energy/fatigue (vitality) 48,0 62,9
Social functioning (social activities) 79,0 90,4
Mental health (nervousness/depression) 78,5 77,6
Role-emotional (emotional problems) 84,0 88,1
Bodily pain (pain) 69,0 79,4
Total points 71,875 80,562

Table 1. Score assessing quality of life based on the MOS SF-36
assessment criteria and comparison between the two
groups, patient and control respectively
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Dubost type. Note that there is statistical significance in terms
of vitality scale (0.0011), performing ordinary activities
(0.0020), work ability (0.0084), health perception (0.0128), but
not in terms of mental health, emotional problems and pain
perception.

In relation to the type of anastomosis, test shows L-T 
anastomosis to have the best results, followed by the T-T, T-L

and L-L, but we cannot establish a causal link, since the 
average score obtained is 0.135.

In terms of number of anastomotic layers and quality of life
of patients, it seems that there is no causal link, and neither
of the two options appears to present a statistically significant
importance.

Assessment by quality of life questionnaire in reverse order

Table 2. Correlations between quality of life criteria and surgical variables (cervical partner, graft type, anastomosis type, pharyngotomy type,
no. of anastomotic layers)
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of importance (cervical anastomotic partner, type of anasto-
mosis, pharyngotomy type, distal anastomotic partner and
number of anastomotic layers) provides the surgeon with the
following optimal model:

- proximal anastomosis with the oesophagus;
- left colon or jejunum as distal partner;
- Popovici pharyngotomy;
- L-T or T-T anastomosis;
- no importance attributed to the number of anastomotic

layers.
Discriminant analysis of variables aims to investigate the

differences between groups based on the attributes (characteris-
tics) of cases, indicating which attributes contribute most to
separate the groups. From this point of view, the desire is to 
pinpoint which variable of the general vitality scale is the most
influential, and which operative criterion exerts the most 
influence on the intervention. 

Current vitality seems to be the most involved, and the 
criteria influencing it are visceral type and manner of cervical
ascension of the graft. At the opposite pole are health state,
physical activity, work ability and mental health.

At the end of this first part, after statistical analysis, some
practical conclusions are required.

Firstly, as was expected, not all variables have the same
rates of subjective significance. The most important assess-
ment variable was that of the current vitality scale, and the less
important was that of emotional limitations.

Secondly, all variables had predictive values, and there-
fore importance in statistical type conclusions. Finally, the
technical criteria used had an impact on the variables of
vitality, so they also had significance for the interpretation
of statistical results.

Study II

The second part of statistical analysis was conducted in a
dual manner, through a clinical-paraclinical investigation (the
postoperative outcome was analysed based on three criteria –
swallowing clinical aspects, barium swallow exam and endo-
scopic examination), and through a subjective assessment of
each patient, by filling in a Type II form (see Fig. 2) describing
the long-term evolution, aiming to establish the causal link
between patient's complaints (dysphagia, reflux, pain, 
asthenia, weight loss, hoarseness) and objective examination.
The criteria introduced for evaluation were consistent with
those of the main papers (14-17) on this theme, namely health
state control and therapeutic outcomes of the postoperative
period, but were adjusted taking into account the particulari-
ties of substitute surgery. This form contains a segment of 7
components addressing the patient and another 3 components
for the assessing clinician, each item being scored on a scale
of 1 to 10, with a total of 100 points. The subjective elements
were marked so that the closer they are to normality, the 
nearer to 10 is the score. Interestingly, according to this 
evaluation, 53 (73.5%) had good or excellent results after a
reconstructive technique. However, one in five patients 
complains of an improper functionality of the assembly, or one
is confirmed paraclinically - Table 3.

In order to be able to draw conclusions regarding the most
convenient assembly on the long term from a functional
standpoint, we used the same criteria and decision elements
used in assessing the vitality scale:

1. oesophagus vs hypopharynx as anastomotic partner;
2. visceral partner (stomach, jejuno-ileum, right or left

colon);
3. pharyngotomy type;
4. anastomosis type (T-L, T-T, L-L, L-T);
5. number of anastomosis layers.
Processing of results took into account the score obtained

by each patient (type II form), and reporting of every criterion
and decision element was necessary so that the result obtained
enabled a subsequent surgery-related decision - Table 4.

The first criterion, that of cervical anastomotic partner,

Figure 2. Type II assessment form, with the score per element of
discretion (0-10) and the total score of assigning 
functional outcome (0-100)

Scale Outcome No.cases
0 → 20 Improper 3 (4%)
21 → 40 Poor 6 (9%)
41 → 60 Moderate 10 (13%)
61 → 80  Well 17 (24%)
81 → 100 Excellent 36 (50%)
Total 72

Table 3. Long-term functional outcome assessment results, from
a subjective and paraclinical point of view
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resulted in an almost predictable outcome i.e. a maximum
result in favour of the oesophagus. The result only confirms the
desirability of an anastomosis with the oesophagus - a Very good
score of ≈ 75%. This fact is easy to guess, as any eventual high
anastomosis with the hypopharynx is required whenever severe
injuries of the aero-digestive crossroads occur, as it is techni-
cally more difficult, and presents possible iatrogenic involve-
ment of the neuro-motor structures taking part in swallowing
mechanisms. From the obtained score a complete lack of a Very

good result is observed in case of anastomoses with the
hypopharynx, and a Good score presents a less than modest
value- 50%. The important percentage of 12.5% for Inadequate
results is also noteworthy. In relation to the type of pharyngo-
tomy, we obtained the same result as with quality of life,
Popovici type pharyngotomy proving its superiority, followed by
the Laccourrey and classic type.

Regarding the distal anastomotic partner, the results vary,
the jejunum and stomach achieving better results, followed by

Table 4. Correlations between clinical-paraclinical criteria for postoperative functionality and surgical variables (cervical partner, graft
type, anastomosis type, pharyngotomy type, no. of anastomotic layers)
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the left colon, compared to the stomach and left colon result
obtained from the quality of life questionnaire. If the stomach
presents with a good predictable score, it is somewhat strange
that a similar result is achieved when using the jejunum. The
low number of cases in which the jejunum was used may how-
ever be a factor that can alter the statistical results. Compared
to colic graft, a Very good outcome was achieved in 63.6% of
cases who underwent an Orsoni type reconstruction, and 40%
in those who underwent a Roith procedure. Gastric tube has
disappointed in passing the test of time, with modest results of
only 33%.

The type of anastomosis has also suffered changes from the
Quality of Life questionnaire, meaning that it yielded better
results for T-T and T-L type anastomosis (versus L-T and T-T in
the previous survey).

In terms of number of anastomotic layers, the result is once
again inconclusive.

Last, but not least, we must also insist on the correlation
between the assessment made by the patient and that provided
by the physician (many patients present a significant psycho-
logical component as well - suicide attempts, and if there are
inconsistencies between the two evaluations, there will be a
deterioration of the outcome). Pearson Correlation method
showed a statistically significant concordance between the
score given by the patient and the doctor, in other words, the
results are correct, non-dissonant and confirm a correct assess-
ment (Table 5).

ConclusionsConclusions

Can we postulate an optimal model of oesophageal recon-
struction and if so, what would it be?

We must choose the best possible option for the best 
functional outcome, namely an effective postoperative swal-
lowing function. The best and most motivating argument for
the surgeon is the long-term outcome and improved quality of
life (18).

There is a definite link between functional outcome and
quality of cervical anastomosis. According to our study, the
most effective cervical anastomotic partner proved to be the
oesophagus, so whenever we can, we will choose the latter.
Unfortunately, the oesophagus is not always intact, and then
we must turn our attention to the hypopharynx as the only
anastomotic possibility. The disadvantages of high anasto-
moses are numerous, and digestive passage functionality is the
more impaired as it is located higher. High graft anastomosis
addresses some selected cases, in which there is no other tech-
nical possibility. Of the various types of pharyngotomies, type
Z.Popovici is preferable, and in terms of anastomosis type, L-T
and T-T. The most functional distal partner depending on time
as criterion is disputed by the stomach and left colon, but not
at all negligible, is the jejunum whenever its use represents a
credible solution. The use of multilayer sutures compared with
monolayer at cervical level does not bring any benefit in
improving fistular risk and, implicitly, minimizing anastomosis
stricture development rate of the oesophagus / hypopharynx
graft. 

ReferencesReferences

1. Predescu D, Popa B, Gheorghe M, Predescu I, Jinescu G,
Boeriu M, Constantinoiu S - The vascularization pattern of
the colon and surgical decision in esophageal reconstruction
with colon. A selective SMA and IMA arteriographic study.
Chirurgia (Bucur). 2013 Mar-Apr;108(2):161-71

2. D Predescu, S Constantinoiu – Probleme şi dificultãåi ridicate
de reconstrucåia esofagianã, Chirurgia, nr 2, vol 97, 2002,
187-2001, lucrare premiul “Toma Ionescu” al Societãåii
Române de Chirurgie, ISSN 1221-9118

3. S Constantinoiu, R Bârlã, D Predescu, A R Mocanu, Fl Chiru,
M Soare – The value of coloesophagoplasty in postcaustic
stenosis, Proceeding Eurosurgery 2000, 113-117, Monduzzi
Editore, ISBN 978-88-7587-465-0

4. Singh D1, Maley RH, Santucci T, Macherey RS, Bartley S,
Weyant RJ, Landreneau RJ. Experience and technique of sta-
pled mechanical cervical esogastric anastomosis. Ann Thorac
Surg. 2001 Feb;71(2):419-24.

5. Beitler AL1, Urschel JD. Comparison of stapled and hand-
sewn esophagogastric anastomoses. Am J Surg. 1998
Apr;175(4):337-40.

6. Kondra J, Ong SR, Clifton J, Evans K, Finley RJ, Yee J. A
change in clinical practice: a partially stapled cervical esoph-
agogastric anastomosis reduces morbidity and improves func-
tional outcome after esophagectomy for cancer. Dis
Esophagus. 2008;21(5):422-9. doi: 10.1111/j.1442-2050.2007.
00792.x.

7. Cooke DT, Lin GC, Lau CL, Zhang L, Si MS, Lee J, Chang
AC, Pickens A, Orringer MB. Analysis of cervical esopha-
gogastric anastomotic leaks after transhiatal esophagectomy:
risk factors, presentation, and detection. Ann Thorac Surg.
2009 Jul;88(1):177-84; discussion 184-5. doi: 10.1016/j.atho-
racsur.2009.03.035.

8. Lewis Spitz - Esophageal replacement: Overcoming the need,
Journal of Pediatric Surgery, Volume 49, Issue 6, June 2014,
Pages 849–852

9. Dixon WJ, Massey FJ Jr. Introduction to statistical analysis,
3rd ed. New-York: McGraw-Hill, 1969:77– 80, 116–8, 156–63,
344–5, 509.

Table 5. Pearson Correlation - statistically significant 
concordance between the patient's and the doctor's
score



116

10. Siegel S. Nonparametric statistics for the behavioral sciences,
1st ed. New-York: McGraw-Hill, 1956:63– 83, 104–11,
161–72, 175–9, 184–93.

11. Ware JE, Snow KK, Kosinski M, et al.: SF-36 health survey:
Manual and interpetation guide. Boston, Massachusetts: New
England Medical Center, The Health Institute; 1993.

12. Ware, J. E., şi Sherbourne, C. D., The MOS 36-Item Short-
form Health Survey(SF-36).1. Conceptual framework and item
selection, Medical Care, 34, 220–223, 1992.

13. Iustin Lupu – Calitatea vieåii în sãnãtate – definiåii şi instru-
mente de evaluare, CALITATEA VIEÅII, XVII, nr. 1–2, 2006,
p. 73–91.

14. Bergner M., Bobbitt R. A., Carter W. B., Gilson B. S., The
Sickness Impact Profile: development and final revision of a

health status measure, Med Care; 19, 787–805, 1981.
15. Bowling, Ann, Measuring health: A review of quality of life

measurement scale, Milton Keynes, Open University Press, 1997.
16. Hunt, Sonya, M., Mcewen, J., Mckenna Stephen, P.,

Measuring health status: a new tool for clinicians and epi-
demiologists, „Journal of the Royal College of General
Practitioners”, 35, 185–188, 1985.

17. Lupu Iustin, Ioan Zanc, Sociologia sãnãtãåii. De la teorie la
practicã, Piteşti, Editura Tiparg, 2004.

18. Irina Predescu, D Predescu, C Sarafoleanu, M Boeriu, S
Constantinoiu - Remote consequences and functional results
in esophageal reconstruction depending of cervical anastomo-
sis type, , Suppl Hepato-Gastroenterology, 126, Volume 60,
September 2013, 1326, ISSN 0172-6390


